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Abstract: Enterprises and entrepreneurs in emerging economies face a different set of opportunities
and challenges from the fourth industrial revolution, Industry 4.0. This volume comprises a number
of analyses on entrepreneurial finance with a focus on the emerging markets, covering topics such as
debt financing, stock market efficiency, resource consumption, and sustainable development.
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The world today abounds with examples of technological advancements that have generated both
opportunities and challenges. The Special Issue “Entrepreneurial Finance at the Dawn of Industry
4.0” of the Journal of Risk and Financial Management brings attention to a number of finance topics
that are often under-researched in the discussion of Industry 4.0 and its impacts on entrepreneurship.
In particular, the issue seeks to better understand entrepreneurial finance in the context of emerging
economies where automation and globalization present different risks (Vuong 2018).

Besides corporate finance, the volume considers how entrepreneurial opportunities in Industry 4.0
could re-shape the education and environment of emerging markets. Risk assessment and management
in such settings, as the authors have noted, requires paying attention to the cyclical patterns of market
inefficiency and corrections, the external equity financing, the consumption and import of resources,
and even the potential disruption to existing models due to technologies. In re-evaluating assumptions
and old beliefs, the authors have also pointed out that cross-border mergers and acquisitions (CBMAs)
do not always have a positive effect on shareholders’ welfare in the long run, a finding that diverges
from the literature and carries weight in long-term financial planning.

In terms of financial management, the authors included in this issue have examined the sources
of firm financing, the financial determinants of firm performance, the trends of cross-border mergers
and acquisitions (CBMAs), and the sustainability basis for economic growth. Entrepreneurial debt
financing is shown to take different forms, ranging from traditional sources, such as bank loans,
venture capital funds, angel investors, and corporate investors, to informal sources, such as loans
from family and friends. A study on fluctuations in stock market returns also sheds light on elements
affecting financial markets, which in turn may help in predicting financial crises and market crashes.

The articles vary not only in terms of topic discussion but also in their methodologies. First,
the use of data, which covers the periods both before and after the dawn of the new technological
revolution, provides insights into the kinds of changes that are transforming society and the market.
Second, the authors have utilized a variety of models, including the environmental Kuznets curve
hypothesis, the adaptive market hypothesis, the propensity score matching (PSM) model, and the
differences-in-differences (DIDs) model, in addition to applying frequentist statistics and conducting
group interviews and thematic analyses.

In a study on entrepreneurial finance in the English language training market (ELTM), Pham et al.
(2020) present empirical evidence for the financing sources of start-ups in this market. The authors
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show that global edtech start-ups have attracted a three-fold increase in investment in merely one year,
from US$55 million in 2018 to US$150 million in 2019. Consistent with this trend, in the particular
cultural setting of Vietnam (Vuong et al. 2020), the ELTM is one of the most lucrative segments.
The prevailing view among the studied subject is that the growth of this market has been turbo-charged
by technologies that are emblematic of Industry 4.0: mobile apps, online platforms, and social
networking sites such as Facebook and YouTube. In contrast, the financing mechanism of such start-up
efforts in the ELTM is very traditional; entrepreneurs rely mainly on private sources such as family
and friends.

Similar to the ELTM, cross-border mergers and acquisitions (CBMA) have also reached a new
level of growth since the arrival of Industry 4.0. Ho et al. (2019) explore the wealth effects of CBMA
from emerging to developed markets, describing the phenomenon as “when the poor buy the rich.”
The authors consistently estimate the negative effects of such deals in three-, four-, and five-year event
windows, which could potentially reach up to —69% after five years. The non-cash financing method is
also shown to have a strong negative wealth effect after three and five years. Such results highlight the
complexity of the CBMA and serve to discourage business owners from emerging economies from
considering their future M & A in advanced markets.

To understand the wave of companies from emerging markets looking to buy others in developed
markets, it is necessary to roll back a little and study how companies from the less developed markets
are doing. Here, Vu et al. (2019) shed light on the determinants of enterprise performance through
an analysis of nearly 700 firms listed on the Vietnamese stock markets. The authors find that capital
intensity is negatively correlated with firm performance. For financial firms, there is a negative
association between performance indicators and the age of a firm and average wage per employee.
The evidence suggests there is still a high level of reliance on low labor cost and labor-intensive and
low-tech production among Vietnamese businesses.

In a different approach to entrepreneurial finance, Koilo (2019) zooms out at the macroeconomic
picture to find signs of sustainable development. Using the annual data on GDP, the net inflows of FDI,
energy intensity, and the trade openness of 11 emerging economies in Eastern Europe and Central
Asia, the author studies the relationship between economic growth and environmental degradation,
measured as carbon dioxide (or CO;) emissions. The findings not only affirm our understanding
of a carbon emission Kuznets curve for these emerging economies, but also cast doubt on the
differential impacts of the information and communication technology (ICT) sector on the environment;
the usage of new technologies is correlated with increased energy consumption, and, subsequently,
higher CO, emissions. In the wake of Industry 4.0, such empirical pieces of evidence suggest that more
investigations are needed to draw any link between technological applications and CO, emissions.
In the meantime, as part of financial risk assessment and prevention, policies aimed at introducing and
developing new technologies in emerging economies should be evaluated carefully before being put
into practice.

Lastly, any inquiries into entrepreneurial financing would be amiss without taking into account
the stock market and the dynamics of private equity returns. While the stock markets in emerging
economies such as Vietnam remain small in scale and trading volume, understanding their behavior
prior to the applications of more advanced technologies is of critical importance. In this volume,
Tran Trung and Quang (2019) test the adaptive market hypothesis, which was proposed by Lo (2004),
in two main Vietnamese stock exchanges by measuring the current stock returns against historical
stock returns. To ensure the robustness of the results, the authors run a series of autocorrelation
tests—namely, the automatic variance ratio (AVR) test, the automatic portmanteau (AP) test, and the
generalized spectral (GS) test—and a time-varying autoregressive approach. They conclude that,
because the market efficiency of the Vietnamese stock exchanges varies over time and is influenced by
the market conditions, the behavior of the stock market is in line with the adaptive market hypothesis.

With the advent of advanced and automated technologies, companies worldwide face immense
pressure to innovate and raise productivity to stay competitive, and, more importantly, afloat. There are
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undoubtedly many other aspects of entrepreneurial finance in the dawn of Industry 4.0 that are yet to
be included in this volume. Nonetheless, through different approaches and outlooks, this collection of
articles has altogether contributed to progressing our knowledge of financial risk and management in
emerging economies, along with our understanding of all the limitations pertaining to them and the
required intellectual honesty (Vuong 2020).
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Abstract: Entrepreneurship plays an indispensable role in the economic development and poverty
reduction of emerging economies like Vietnam. The rapid development of technologies during
the Fourth Industrial Revolution (Industry 4.0) has a significant impact on business in every field,
especially in the innovation-focused area of entrepreneurship. However, the topic of entrepreneurial
activities with technology applications in Vietnam is under-researched. In addition, the body of
literature regarding entrepreneurial finance tends to focus on advanced economies, while mostly
neglecting the contextual differences in developing nations. Therefore, this research contributes to
these topics by investigating the main characteristics of a high potential market for entrepreneurs
in Vietnam, which is the English language training market (ELTM). It also aims at indicating the
impacts of technology on the entrepreneurial firms within this market, with an emphasis on financing
sources. To answer the research questions, this study employs a qualitative analysis and conducts
12 in-depth, semi-structured interviews with entrepreneurs and researchers in the field. The key
findings in our study highlight the main contributing factors to the growth of the market, both
universally and context-specific for a developing nation like Vietnam. It also lists the leaders in
each market segment and the industry’s potential profit margin. The results also show that most
entrepreneurs in the ELTM utilized private sources of finance rather than external ones, such as
bank loans. It again confirms the idea from previous works that even with the rapid development of
the economic and technological landscape, entrepreneurial activities in general barely benefit from
additional sources of funding. However, it also points out the distinct characteristics of the ELTM that
may influence these financing issues; for example, English training services usually collect revenues
from customers before delivering their classes. This is of advantage for entrepreneurs in this area and
helps significantly reduce the financial barriers. These findings, which are among the first attempts to
contribute to a better understanding of entrepreneurial opportunities in the Industry 4.0 in Vietnam,
provide valuable insights for policymakers and entrepreneurs, as well as investors.

Keywords: entrepreneurship; entrepreneurial finance; Vietnam; English training; entrepreneurial
opportunities; edtech; Industry 4.0; finance performance; computational entrepreneurship
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1. Introduction

In Vietnam, entrepreneurship has been a major driver of the economy since the overall economic
reform known as Doi Moi in 1986 (Vuong 2016, Vuong et al. 2019). The focus on economic renovation
and open-door policies have opened up new opportunities for privately owned enterprises. Regardless
of forms and sizes, these entrepreneurial ventures have contributed significantly to the development
of the economy, as well as giving the people opportunities to have a better living standard (La and
Vuong 2019, Andersen and Nielsen 2012). During the mid-1980s, GDP per capita stagnated between
US$200 and US$300 (Vanham 2018) but soared to US$6900 in 2017 (Central Intelligence Agency 2020).
This leads to the rise of a middle class as a strong catalyst for increased consumer spending (McKinsey &
Company 2019), with significant changes in their purchasing behaviors, for example, more substantial
investment in education for their children.

Additionally, in the era of globalization, emerging economies, including Vietnam, need to be
open and integrated in terms of cross-border trade and investment, thus heightening the need to
communicate interculturally using English as the lingua franca (Vuong and Napier 2015). As a result,
during the past decades, English has gained its dominance as a foreign language in these nations.

However, for a considerable portion of the Viethamese population, English proficiency remained
limited, with an overall “low” English proficiency ranking compared to other countries (Tuoi Tre News
2019). Therefore, Vietnam’s English language training market (ELTM) is considered as promising for
entrepreneurial activities (EVBN 2018). The country has a population of nearly 100 million people,
including 45.7% of people in the working-age and another 38% from 0-24 years old who have substantial
demand for the English language training services (Central Intelligence Agency 2020). This is further
supported by a strong commitment by the government to promote English as the primary foreign
language (Trines, Stefan, BMI 2019, Bui and Nguyen 2016). Additionally, education has always played
a central role in Vietnam's society and culture, as it is seen as the ultimate path to success and as a way
to make the family proud (EVBN 2018). The rise of different movements in the education sector, namely
outbound education (Trines, Stefan), English as a medium of instruction in universities (BMI 2019) and
new transnational or advanced programs in higher education (EVBN 2018), have all contributed to the
development of ELTM as a potential landscape for entrepreneurial activities.

Within this landscape of favorable external factors, the ELTM has long developed in the country,
with a large number of independent teachers as well as English centers. Recently, with the rapid
advancement in technology in the Fourth Industrial Revolution, i.e., Industry 4.0, the education sector
in general and the ELTM market, in particular, have witnessed the rapid emergence of new business
models to satisfy diverse customer needs. These so-called edtech startups, or education technology,
have attracted significant investment, totaling up to US$55 million in 2018, followed by a three-fold
rise to US$150 million in 2019 (Tech Collective 2019). Overall, edtech was among the top five most
profitable areas for Vietnamese start-ups, with ELTM as one of the most attractive segments. As some
typical examples, various firms operating in this market have obtained funding from foreign capital
ventures, namely TOPICA Edtech Group with US$50 million (Russell 2018), Yola English teaching
school with US$10 million (Nguyen 2019) or ELSA artificial intelligence (AI)-powered startup with
US$7 million (Russell 2019). The emergence of these external financial sources may also signal a crucial
change in the entrepreneurial finance of the market. As finance is considered as the lifeblood of a
business, firms’ financial management will also be drastically affected by these upcoming changes in
the source of funding (Hordk 2016).

Given the rapidly changing landscape of the ELTM in Vietnam, which also represents the same
movement in various other developing economies, this research aims at investigating the impacts of
technology on the ELTM in Vietnam with a focus on entrepreneurial financing issues and trends in
the market. To address the research objective of an exploratory study, this study employs qualitative
analysis and conducts 12 in-depth, semi-structured interviews with entrepreneurs and researchers in
the field.
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2. Literature Review

2.1. Entrepreneurial Finance Research

First, to examine a phenomenon, researchers need to define it and put some boundaries around
it. Therefore, in this paper, entrepreneurship is defined as an activity that involves the discovery,
evaluation, and exploitation of opportunities to introduce new goods and services, ways of organizing,
markets, processes, and raw materials, through organizing efforts that previously had not existed
(Venkataraman 1997, Shane and Venkataraman 2000, Shane 2003). This definition is chosen for
its popularity in the research field, as well as the inclusiveness that is appropriate for a market
consisting of diverse entrepreneurial forms, such as independent teachers, English training centers, or
technology-based products and services. Amongst various aspects, such as human capital, social capital,
or entrepreneurial behavior that influence entrepreneurial performance (Santarelli and Tran 2013, Tipu
and Arain 2011), financial constraints are frequently cited as the main barrier to entrepreneurship
(Andersen and Nielsen 2012). By definition, entrepreneurial finance focuses on studying the financial
aspects of entrepreneurship, such as financial performance and resource allocation, etc., which deviates
from traditional finance studies (Paré et al. 2009). Overall, entrepreneurial finance is a rapidly growing
research field, in which different research domains can be found. In the scope of this paper, we would
like to focus on the area of alternative sources of capital, as the ability to access capital is among the
most critical issues facing entrepreneurial firms.

The state of the art of entrepreneurial finance has recently been examined by several scientists.
Denis (2004) stated that as these firms do not yet generate profits and mostly lack tangible assets, they
usually cannot rely on debt financing, or in other words, bank loans. Therefore, three primary sources
of outside equity financing tend to be utilized, including venture capital funds, angel investors, and
corporate investors. The first one refers to “limited partnerships in which the managing partners invest
on behalf of the limited partners” (Denis 2004, p. 304). It is stated that an essential difference between
venture capital and bank finance is that a VC often provides substantial managerial contributions to
the venture (De Bettignies and Brander 2007). The second one refers to “high net worth” people who
use their own money to invest in several firms (Denis 2004, p. 304). Lastly, corporate investors conduct
investment activities on behalf of their shareholders to aim for strategic and/or financial objectives.
It is further stated that, although the accurate division of the total funding into each source is difficult,
all these three funding sources make a substantial capital contribution to the entrepreneurial firms
(Denis 2004).

In Cumming and Groh (2018) work, they stated several Google Scholar trends for different search
terms in entrepreneurial finance, including debt, IPO (initial public offering), venture capital, private
equity, angel, entrepreneurial finance, trade credit and crowdfunding (Cumming and Groh 2018). Among
these, IPOs and venture capital have been the focus of research in the area from 2000 to 2016, and interest
in crowdfunding was basically non-existent until 2020, but since then has grown at a remarkable rate
(Cumming and Groh 2018). While IPO is regarded as a critical exit event of venture capital investments,
crowdfunding is defined as an entrepreneur’s means of collecting capital from an external source
represented by a large community (Belleflamme et al. 2014), even before direct sales (Miglo 2020). Cole
and Sokolyk (2018) extend previous papers and focus on the two kinds of debt which exist for start-ups:
debt originated by the venture (business debt) and debt originated by the entrepreneur (personal debt)
(Cole and Sokolyk 2018). The authors find that the distinction between personal debt and business debt
is important. Better quality start-ups are more likely to obtain business debt, and such debt is associated
with higher survival and revenue growth rates (Cole and Sokolyk 2018).

Bellavitis et al. (2017) discussed these sources in more detail. The study indicated the usual
financing cycle, which started with the three “Fs”, representing friends, family, and “fools”, followed
by business angels, VCs, and capital markets (Bellavitis et al. 2017). Entrepreneurs looking to raise
seed finance usually turned to their close ties. They developed a prototype, approached the first clients,
and hopefully generated revenues. Once these initial milestones were achieved, entrepreneurs started
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enlarging their circle of financiers with business angels. These wealthy and well-connected individuals
usually provided the capital to expand. At this stage, the venture was supposed to grow substantially
to be appealing to institutional investors such as VCs, including both domestic and cross-border ones
(Bradley et al. 2019). VC funding and connections fuel strong growth domestically and internationally.
Once the start-up raised VC funding, the entrepreneur and the investors shared the goal of reaching
an IPO or selling the company to a large corporation. The majority of highly successful companies
followed a similar funding cycle (Berger and Udell 1998). Nowadays, however, this funding cycle
has to be re-conceptualized. Entrepreneurs in science and technology start-ups can raise finance from
new sources, including accelerators and incubators, proof-of-concept centers, university-based seed
funds, and crowdfunding platforms. Undeniably, VC, and angels are important sources of financing
for entrepreneurial ventures. However, only an extremely select group of entrepreneurial firms with
high-growth ambitions are able to attract VC or angel financing. Moreover, interestingly, studies have
suggested—contrary to the commonly held view in entrepreneurial finance literature—that banks and
debt finance represent a major source of financing for entrepreneurial firms (Cassar 2004, Zarutskie
2006, Huyghebaert and Van de Gucht 2007).

Overall, these works, together with various others, call for more research into entrepreneurial
finance to shed light on newly emerging phenomena, given the practical importance of entrepreneurial
finance for developed, as well as developing economies. Furthermore, with the dominance of studies
examining entrepreneurship in advanced countries (Vuong et al. 2020, Meyer et al. 2014), additional
insights into the phenomena within emerging economies’ context may also be of critical value to
advance the discipline.

2.2. Entrepreneurship Research Regarding Vietnam Context

The study by Vuong et al. (2020) highlighted the strong wave of entrepreneurial activities in
Vietnam (Vuong et al. 2020). It was also stated that cultural influence might be the reason why much
of the non-innovative working culture in enterprises across the country has persisted so long. It is
common for entrepreneurs to start businesses by initially copying the model from other existing firms
and amending them later to adjust to the changing environment. Findings have also revealed that the
majority of business founders in Vietnam base their initial settings on personal intuition and pure luck,
without any analytical plan being carried out (Vuong et al. 2020). Strikingly, the study indicates that
although Industry 4.0 and Artificial Intelligence have become the buzzwords in both governmental
agendas and public discussions in recent years (Viet Nam News 2018), the technological application is
nearly absent from much of the research on entrepreneurship in Vietnam. From 2008 to 2018, there
have only been three research articles that can be classified into the topic of technological utilization,
namely Thao and Swierczek (2008), Le et al. (2018); Le et al. (2012). The first one investigates the way
small and medium-sized travel agencies, in the role of business customers, perceive the benefits as
well as limitations of Internet use relating to relationship development and loyalty with their service
suppliers (Thao and Swierczek 2008). The second one examines technological gaps and the factors
affecting variations in the technical efficiency of small and medium enterprises (SMEs) in Vietham
(Le et al. 2018). The last one employs an adaptation of the technology—organization—environment
framework and test a model of e-commerce adoption in a number of internal and external factors
identified in empirical studies (Le et al. 2012). However, none of those studies mention high-tech
applications such as machine learning, artificial intelligence, etc.

In another recent systematic review of 111 entrepreneurship studies regarding Vietnam’s context,
the results show that from 2013, the promotion of entrepreneurship in Vietnamese society has pushed
the interest of Vietnamese people, and consequently, researchers and research productivity (Vuong
et al. 2020). Before 2012, academics were not enthusiastic about entrepreneurship; the increase of
public attention on the subject has driven their focus to the field. The study also pointed at the
difference between Vietnamese entrepreneurship research compared to the global landscape. While
the former tends to examine practical aspects of entrepreneurial activities, the latter focuses more on
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the cognitive and theoretical aspects of entrepreneurship. In particular, 40 articles, accounting for more
than one-third of this body of literature, are concerned with managing firms’ capital and economic
efficiency. These studies highlight the heavy reliance of Vietnamese SMEs on financial capital, so much
that capital constraint was seen as the biggest concern for enterprises. Besides, the study by Vuong
et al. (2020) again highlights the lack of research on some important topics, especially in terms of
technology application (Vuong et al. 2020).

These studies conclude that the status of entrepreneurship research in Vietnam is still in its infancy,
both in terms of output as well as the content. On the one hand, the findings show a substantial
interest in the aspect of entrepreneurial finance in Vietnam'’s context; on the other hand, it also calls
for more studies on under-researched topics on entrepreneurship, including practical matters such as
technology application.

2.3. Overview of Vietnam’s English Language Training Market

Vietnam’s ELTM is considered as a potential area for entrepreneurial opportunities. According to
BMI Global, in 2019, 437 projects with a total registered foreign investment of USD 4.3 billion were
reported in the education and training sector, the majority of which has been directed towards the
English language training area (BMI 2019). In the two biggest cities of Vietnam, namely Hanoi and Ho
Chi Minh cities, the number of registered language centers have increased significantly. In 2018, Hanoi
had approximately 500 English language centers, and this number soared by 80% to around 900 in
the following year (Department of Education and Training Hanoi 2018, 2019). In Ho Chi Minh city,
there was a growth of 50% from 400 English centers in 2017 to 600 in 2019 (Department of Education
and Training 2017, 2019). This shows the timely initiatives of entrepreneurs to grasp opportunities in
this market.

Various factors have contributed to the significant development of the ELTM in Vietnam.
The economic outlook in the medium term is positive, with the GDP growth rate in the last two
years exceeding 7% (The World Bank Vietnam 2020). Furthermore, Vietnam continues to actively
integrate into the global economy by joining WTO in 2007 and various free trade agreements with other
countries (Central Intelligence Agency 2020) The country has attracted a steady inflow of foreign direct
investment (FDI), reaching US$15.5 billion in 2018 (The World Bank 2020). These factors contribute to
the rapid growth of demand in language training, as both domestic and international companies prefer
candidates with higher proficiency in the foreign language. Together with that, an emerging middle
class, currently accounting for 13% of the population, is expected to amount to 44 million people in
2020 and reach 26% of the population by 2026 (The World Bank Vietnam 2020, ANT Consulting 2020).
This middle-income group creates strong purchasing power in the market, such as for studying and
traveling abroad (EVBN 2018).

Having a population of nearly 99 million people, Vietnam is considered as a nation of the “golden
age,” with 45.7% people in the working-age. Also, the number of students from kindergarten to higher
education adds up to almost 23 million, many of whom have English as a compulsory subject at school,
as the medium of instruction or as a critical asset for recruitment opportunities. With policies urging
for the enhancement of English proficiency for Vietnamese people, this creates an enormous market
for entrepreneurs. In terms of technological use, this young population has excessive usage of the
Internet. In 2018, there were 64 million Internet users and a digital economy value of US$ 9 billion.
The e-commerce value accounts for 1.7% of GDP, with a value of US$3.5 billion (Anh 2020).

Moreover, Vietnam’s society and culture, which is rooted in Confucianism, has always valued
education as the key to success (Vuong et al. 2018, 2020, 2020). Teachers are highly regarded in
Vietnam and parents are willing to go to great lengths to ensure that their children receive a good
education, as commented by Minister of Education Phung Xuan Nha: “Vietnamese parents can sacrifice
everything, sell their houses and land just to give their children an education” (McKinsey & Company
2019). In terms of the education service, it is stated that the private education section is preferred over
public schools because it is perceived as providing better teaching methods as well as improved results
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for learners (EVBN 2018). This perspective results in a robust demand for ‘non-public’, ‘supplementary’,
and ‘overseas’ services.

Regarding government policies, in the early 2000s, English was claimed to become a compulsory
subject for all students throughout the country (Prime Minister 2001). Since then, the government
has been opening doors for a broad spectrum of international universities, corporations, and
non-government organizations (NGOs) to collaboratively promote English in Vietnam. Higher
investment incentives also apply for foreign investment in this sector than other foreign investment
forms (British Business Group Vietnam 2018). In particular, the Viethamese government specifies
that education is one of the prioritized areas; as a result, investment in the field can enjoy a 10% tax
reduction for the entire lifetime of operation, application for all projects. Enterprises in this sector also
benefit from four years of corporate income tax (CIT) exemption and five years of 50% reduction on
payable CIT (BMI 2019).

In terms of potential customers, the major customer segments of English language training services
all show positive signals. For K-12 students, Vietham’s curriculum for junior and senior secondary
schools requires English to be taught as a compulsory subject from grade 6 to grade 12. A pilot
program was implemented in 2010 and 2011 to teach the language as a compulsory subject from Grade
3. Overall, the importance of English can be seen through its vital role in final and entrance exams at
middle school and tertiary levels (Bui and Nguyen 2016). Another contributing factor is the emergence
of international schools in Vietnam, with a total of 123 English-medium schools, accommodating more
than 66,000 students and earning tuition fee income of around US$634 million (BMI 2019). For higher
education, Vietnam is regarded as one of the most dynamic markets for studying abroad in the world,
with an explosion of the number of outbound students by 680 percent during the period from 1999 to
2016 (Trines, Stefan). It was reported that there were more than 946,000 students in 2017 (UNESCO
Institute of Statistics 2020). It is further predicted that student mobility is guaranteed to grow in the
coming years, particularly in the context of Vietnam’s internationalization in both the economy and
the education system (Trines, Stefan). Domestically, new university programs besides the standard
one, namely high-quality, advanced, and transnational programs (EVBN 2018), have been introduced,
most of which use English as a medium of instruction and provide opportunities to transfer to partner
universities abroad. Therefore, applicants are required to have a certain English level, and these
programs also make the language a requirement for students to graduate. These outbound, as well
as domestic, trends in education all enhance the importance of English and motivate learners to find
ways to improve their level of the language.

As for the workforce, English has always been regarded as an essential skill in employment
and promotion opportunities. Additional attributes, including language proficiency and soft skills,
are highly appreciated in the country, because of their ability to increase individuals” employability
(EVBN 2018). The report Vietnam 2035: toward prosperity, creativity, equity, and democracy, jointly
prepared by the Ministry of Planning and Investment and the World Bank Group, asserts that the
country must develop its human capital in terms of technical skills and especially strong English
language skills. By getting a better level of English proficiency, particularly in specialized topics, it will
help to narrow the skill gaps of Vietnam’s labor force compared to the international standards, which
will result in better opportunities for the nation (World Bank Group 2016).

These favorable conditions for ELTM contrast with the situation of Vietnamese people’s limited
English level. The country’s English skills were listed in the low-proficiency category in 2019 in
The English Proficiency Index, with data from more than 2,300,000 test-takers (Tuoi Tre News 2019,
Education First 2019). Additionally, the average English score of high school graduates in the national
exam in 2019 was only 4.36/10, with a below-average score in two-thirds of the students (Phan 2019).
As for the workforce, Vietnam was ranked 57th out of 76 countries surveyed in the Total Workforce
Index Report in 2019, a significant fall from the previous year ranking of 43rd. One of the three
challenges faced by the nation’s labor force is stated to be low English proficiency. The limited language
level remains one barrier that prevents the country from moving upstream in the global value chain
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(Nguyen 2020). These data show a low level of English proficiency among Vietnamese people, which
signals a need to improve their skills by soliciting formal and non-formal education services.

Based on the discussed factor, Vietnam’s ELTM is considered as highly promising for
entrepreneurial opportunities. Therefore, more efforts should be made to investigate this market and
its characteristics, as well as the particular entrepreneurial finance aspect of start-ups.

2.4. Research Questions

Given the context of Vietham’s ELTM, as well as the lack of studies about Vietnam’s
entrepreneurship, especially with a focus on financial and technology application aspects, this research
aims to answer the following research questions:

1. What are the main characteristics of ELTM in Vietnam?
2. What are the impacts of technology on entrepreneurial firms, especially entrepreneurial finance,
in ELTM in Vietnam?

3. Method and Material

3.1. Method

To answer the research questions, given the infancy of the entrepreneurship literature about
Vietnam'’s context, especially with no previous work focusing on technology application in ELTM,
this study adopts an exploratory qualitative design. In particular, semi-structured in-depth interviews
were used to collect information from two groups, namely education researchers and entrepreneurs in
the ELTM. This research design is chosen because semi-structured schedules enable the examination of
spontaneous expressions, reducing pre-conceptualized boundaries, and simultaneously keeping to the
interview agenda (Cavaco et al. 2005). In addition, the flexibility of a semi-structured interview with
exploratory questions helps a researcher to understand the world from the participant’s perspective
(Cavaco et al. 2005, Charlton and Barrow 2002, Robson 2002; Kvale 1996).

Firstly, the research team had to identify a small group of target participants on a convenience
basis. These respondents were supposed to have diverse perspectives on the research topic. Then,
they were asked to recommend other participants for interviews. The selection criteria were that the
education researchers have insights into the subject matter, and the entrepreneurs have been directly
involved in the ELTM. This is known as the snowball sampling technique (Quinn Patton 2002), which
is cost-effective and quite efficient in getting a suitable sample group for a qualitative investigation.
However, the main drawback of this sampling method is its non-probability and non-randomness.
As a result, conclusions produced relate only to the participants’ perceptions and situations, but that
does not mean that the insights revealed are irrelevant to an understanding of the experiences of a
larger group. It is crucial, though, that any transfer of ideas from this research to other settings is
done by the reader, and not by the investigator (Lincoln and Guba 1985). The interviews took place
during February and March 2020. The research team continued the data collection until the saturation
point of data, where no novel insights emerged from the interviewees. Nearly 20 interviews were
conducted, of which some had to be canceled, as the participants did not meet the selection criteria.
Finally, 12 interviews were chosen for the data analysis of this research.

A thematic analysis was used to organize the interview material in relation to the research
questions (Banister 2011). The main themes were examined and discussed informally, which gave
insight into how to approach the analysis. The discourse was then categorized into a concise and
structured format, which gave a clear overview of the main themes (Robson 2002); this, in turn, allowed
the comparison of differences and similarities between respondents. Throughout the analysis, reference
was made to the original transcripts.
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3.2. Material

The detailed profile of 12 participants is presented in Table A1, in which each person receives a
number to protect their anonymity. The form of interviews was implemented in the most preferred way
by the participants. Most of them were conducted face-to-face in person. Several others were conducted
by telephone, and in one case, the questions were sent via email to the participant, and answers were
sent back. Regardless of the form, the interviews were successful in getting a “rich, detailed, and
concrete description” (Quinn Patton 2002). This is crucial to a successful qualitative investigation.

Based on instructions from Spradley (2016), most of the questions in the interviews were
open-ended, with no limits on how each participant would share their perspectives (Quinn Patton
2002). Following the participants’ responses, more questions can be asked to clarify or further
investigate these responses.

To answer the first research question about the main characteristics of ELTM in Vietnam,
the following questions were asked:

e  What factors have been affecting the development of ELTM in Vietnam?

e What companies are the market leaders in ELTM in Vietnam?

e  What is the average profit margin of enterprises participating in the ELTM in Vietnam?
e How do you evaluate the ELTM in Vietnam in the next five years?

To answer the second research question about the impacts of technology on entrepreneurial firms,
especially entrepreneurial finance in ELTM in Vietnam, the following questions were asked:

e  How does technology affect the ELTM in Vietnam?

e  How does technology affect entrepreneurial opportunities in the ELTM in Vietnam?

e How do enterprises in the ELTM in Vietnam finance their businesses?

e Does technology change the way enterprises in the ELTM in Vietnam finance their businesses?

Some questions were only asked for participants who were the business owners of firms operating
in the ELTM, including;:

e  How does technology affect your firm’s business operations?
e How did you finance your business?
e Does technology affect the way you finance your business?

The language used in all interviews was Vietnamese, as this is the native language for both
the participants and the authors. For telephone and in-person interviews, with permission from the
interviewees, the authors kept a digital record for each of them for further reference. During the
meetings, all necessary care was taken to make sure that the respondents were not exposed to any
risks, in terms of both emotional and reputational aspects.

4. Findings

In this part, key themes from the interviews are presented. Participants are referred to as
researchers or entrepreneurs. To preserve the authenticity of participants’ comments, translation into
English of the actual words or phrases used by participants are reported.

4.1. Main Characteristics of ELTM in Vietnam

The themes related to the main characteristics of the ELTM in Vietnam can be divided into two
parts, namely the factors affecting the growth of ELTM and market leaders, as well as the profit margin
of the ELTM.

4.1.1. Factors Affecting the Growth of ELTM

The participants were invited to comment on the driving forces of the ELTM in recent years. It was
the case that one participant after another reported customer demand as one of the most critical factors
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affecting the rapid development of the ELTM. It was further explained by Participant 2 that for children,
the demand mainly comes from parents, especially mothers, who have the tendency to discuss their
children’s schooling and education. This phenomenon is further promoted via discussions on online
platforms, previously as online forums, and more recently as social media groups, where ideas can
be shared easily. This results in the fact that customer demands are more easily expressed, whereas
recommendations or reviews of education services can be more rapidly shared among group members.
For teenagers, students, and adults, the influence of social media was also highlighted, for example,
in participant 11’s comment:

Facebook pages affect the development of ELTM as they share inspirational posts every day,
so even if one person does not have the motivation in the first place when they continuously
see people and friends around them learn English, they also have the tendency to be eager
to learn.

Another factor that was reported by many participants is the impact of globalization and the
strong economic integration of Vietnam into the global market. Because of this significant trend,
English, as a lingua franca, has become an essential tool for any worker in the economy. Participant 6’s
view reflected the ideas reported by many of other participants:

Firms target the working people that want to improve their English skills. The ultimate goal
is to get better job opportunities.

Furthermore, government policies were referred to by more than half of the participants.
In accordance with the setting mentioned above, the National Foreign Language Project 2020 was
considered one particularly crucial program to enhance the role of English as a foreign language in the
education system.

The prevailing view of participants was that technology is another significant contributing factor
to the growth of the market. It affects various aspects of the market, such as promoting the products
and services more effectively, as well as organizing the learning experience more quickly.

Comments made by some participants also revealed that the availability of learning and teaching
material was another factor influencing the growth of ELTM. With the abundance of materials both
online and in printed editions, teachers and language training centers have a variety of choices about
which one suits their teaching purpose and learning path for students. The significant reduction in
price, especially with online sources, also results in families being more willing to buy books and
materials for their children.

Interestingly, one participant saw the development of online teaching partly as a result of terrible
traffic in big cities in Vietnam, as reported:

The reason why online English training can invade the market and grow is because of
terrible traffic, especially in big cities. Learners cannot stand going such a long way through
many traffic congestion points. They are afraid of traffic accidents, kidnapping, and other
dangers on the street. Children nowadays are precious to their parents, so safety is the most
important thing.

Overall, the participants’ accounts regarding factors that affect the development of ELTM focused
on four main aspects: customer demand, globalization, government policies, and technology. For each
customer segment, primarily based on age groups, other additional factors help contribute to the
growth of the market over recent decades.

4.1.2. Market Leaders and Profit Margin

It was widely commented that there was no reliable source of information and statistics about the
industry, so it was not transparent enough to state which company is the market leader. However,
in each market segment, some brands were mentioned by various participants. In the online ELTM,

13



J. Risk Financial Manag. 2020, 13, 96

TOPICA Native was reported by all participants as the leading firm in the sector of general English for
working people. Participant 4 regarded TOPICA as the “game-changer” of the market, as it changes
customers” habits remarkably. Besides, Monkey Junior was considered the most popular application
of learning English for kids. On the other hand, in terms of offline market penetration, APAX, with
123 branches, was claimed to be the biggest chain of English training centers. Various participants
also reported on another criterion of evaluation, which is the long history of the brand, in which
some names appear to be repeated in the accounts, including British Council, Apollo, Language Link,
and ILA.

The participants were also invited to comment on the average profit margin of firms operating in
the ELTM in Vietnam. Interestingly, the accounts here were quite diverse. For traditional business
models, the dominating comment was that profit margin ranges from 25% to 30%. However, some
participants even reported a range from 20% to 50%, and when asked further to explain the reason for
such a big gap, participant 5 responded by saying:

Many English language training centers have brilliant strategies to cut costs. The main reason
is that they have a low-cost human resource. For a center, hiring foreign teachers is the
biggest cost item, with an hourly rate from US$22 to US$30. If the centers hire 100% foreign
teachers, and also provide the service of outsourcing these teachers, only this service helps
them break even and bring about additional profits besides the profits from their own classes.
However, if firms spend resources on recruiting foreign teachers even though this is not their
strength, the profit margin will be quite low.

For high-tech firms in the ELTM in Vietnam, comments from the participants were even more
polarized. On the one hand, a small group of participants reported positively about this segment,
for example, participant 2 also stated that “for firms focusing on online markets, the profit margin is
around 40%-45%.” On the other hand, participants who are running firms in this market segment
shared different ideas; in particular, participant 3 reported that “online teaching models currently
cannot generate profits.” Participant 6 expressed a similar point of view, adding that:

Start-up businesses do not focus on profit margin. Instead, their focus is on market growth
and scale. Therefore, revenues generated will be used for reinvesting, which is different
from the traditional business model. However, the revenue growth rate will be high, around
20% monthly.

Overall, it can be seen from participants’ comments that there is no dominating market leader in
the whole ELTM in Vietnam, and each company mentioned appears to have competitive advantages in
certain aspects. Together with that, the profit margin of offline business models is quite favorable if
firms can manage to survive after the early stage of establishment. On the other hand, online-focused
companies now prioritize growth and market share rather than gaining profits.

4.2. Impacts of Technology on Entrepreneurial Firms and Entrepreneurial Finance in ELTM in Vietnam

The themes related to the impacts of technology on entrepreneurial firms and entrepreneurial
finance in ELTM in Vietnam can be divided into several parts. First, the impacts on entrepreneurial
opportunities are discussed; then, the effects on operations and financing of firms in the ELTM
are discussed.

4.2.1. Technology and Entrepreneurial Opportunities in English Language Training Market

When asked about entrepreneurial opportunities in ELTM in Vietnam, most of the participants
evaluated the opportunities as “promising” and “high potential.” Participant 2 even commented that
“the entry barrier to this market is nearly zero.” On the other hand, two participants reported the same
positive viewpoint about setting up a business in the market, yet added that surviving in this fiercely
competitive market is a different thing.
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Participant 1 shared a slightly different idea that the opportunities now are more complicated
than previously, and only firms that can take advantage of technology and adopt effective business
models will be able to grasp these opportunities.

In terms of market segments that are the most promising, participants’ points of view were quite
diverse. Participant 6 reported that:

In all segments of the market, there is no dominating firms or brands. Opportunities exist
because the demand for learning is high.

Participant 3 expressed a different point of view that traditional, offline-focused business models
are much more comfortable than the online segment because, in the latter, even big corporations are
still struggling, for example, TOPICA Native.

From another perspective, participant 9 saw the matter as highly promising opportunities for
niche demand, for instance, customizing products and services and offering individualized care for
each learner. Large enterprises that focus on economies of scale may find it challenging to meet this
type of demand, therefore leaving these niche segments open for entrepreneurs.

The participants” accounts regarding the application of technologies strongly suggested that these
new advancements are significantly useful for entrepreneurs. For example, some participants provided
details about the ease and convenience of running a business with a single device, which was impossible
just a few years ago. Small business owners or independent teachers can reach customers/students,
market their services, provide consultations, and deliver lessons on their smartphones, with the
support of different technological tools. Moreover, it was not uncommon for the participant to refer
to technology integration as a way to cut costs, such as the costs of printing and teaching material.
Students can use online sources to support their learning or even replace traditional textbooks and
worksheets. The existence of a gap between different customer segments was, however, acknowledged.
One participant was especially detailed in his remarks.

In big cities, technology applications can be useful. However, in rural areas, people’s
perceptions are very different; they never let their children use technologies in that way, nor
do they have the equipment and facilities to do so.

Participant 6, though running a company developing applications to help kids learn English,
reported explicitly that

Starting up a business does not necessarily rely on technologies. I have friends who use
traditional business models and still win their niche market. However, technologies can help
firms to scale up rapidly.

Not immediately evident in these remarks, but consistent with the tone in which they were
communicated, was the message that combines both offline and online features was a promising option
for starting up in the ELTM market.

Though the matter was not explored systematically with the participants, it did generally appear
that many participants thought about technology applications and solutions, not as direct competitors
of traditional language centers. Participant 6 saw the matter as:

Technology helps explore new customer segments, increase customer demand, and expand
the market as a whole. English learners always face the problem of pricing and affordability.
The costs to learn at English centers are too high. Some people who can afford that service
cannot find nearby centers to send their kids, either. Technology enables learners to study
anywhere, anytime, at affordable prices.

In short, participants generally assessed entrepreneurial opportunities in ELTM in Vietnam
positively. Technology plays the role of primarily creating a platform for those opportunities, or partly
facilitate the more accessible and cheaper establishment of firms in the market.
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4.2.2. Technology and Operations of Firms in English Language Training Market

Another critical theme emerged from the in-depth interviews with participants: the impacts of
technology on operations of firms in ELTM in Vietnam. Participant 1’s remarks captured most of the
elements referred to by others:

Technological applications primarily affect two critical aspects of business: management and
delivering products/services to customers.

In particular, all of the participants who are business owners reported that they are applying
technology in their business operations to some extent, from the primary level, such as communicating
with students via email and correcting student homework via Google docs, to using business
management systems to coordinate activities among departments. Participant 4 reported that:

Soft-wares for customer relationship management (CRM) or enterprise resource planning
(ERP) helps manage learners and internal control of firms more effectively. These systems
coordinate all departments of the company so that the owners can monitor the operations of
those departments and detect where the problems come from.

Participant 2 want one step further, claiming that:

Cramming models with one teacher and hundreds of students gradually deteriorated, not
so popular as in former times. Franchising one center into a chain of centers becomes more
manageable with the help of technology, not only in terms of learning and teaching, but it is
about technologies in operations — center organization, customer service, and sales.

In addition, participant 9 highlighted the use of social networks as a highly useful marketing tool
for firms and entrepreneurs in the market. She stated that

Even young teachers can start their own business and using these online channels to promote
their personal brands.

Several other participants made similar comments.

In terms of delivering the products or services, various participants regarded technology as a
means to improve the quality of English language training services. For online teaching, in former
times, teachers and students used applications like Skype, which assisted the real-time conversation
and videos of both sides. Technology advancement nowadays enables more functions to facilitate the
interaction between teachers and learners, such as the participation of all students in the class, sharing
the screen of any members, or direct writing and drawing on the screen. Participant 3 commented on
this improvement as:

This makes the learning experience more “real.” Learners will feel like this is not so much
different from offline learning, and they will gradually build trust in this form of delivery.

Additionally, of interest here is that all the participants mentioned the COVID-19 pandemic as a
critical factor in promoting online learning and creating changes in the way businesses develop their
products. For more details, the outbreak has resulted in school and educational service closure in
most parts of the country since early February 2020 (La et al. 2020). Some participants reported the
challenges, such as participant 5:

This outbreak [negatively] affects all centers, especially those without any online teaching
platform like us.

In short, participants reported the useful application of technology in firms’ operations, as well as
the way in which they deliver their services and products to customers. The outbreak of COVID-19
globally in 2020 also contributed significantly to the wider spread of this application.
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4.2.3. Technology and Financing of Firms in English Language Training Market

Interestingly, a consensus was reached amongst participants about the source of financing among
firms in ELTM. In particular, the majority of participants commented that the source of funding
for entrepreneurial firms depends on the size of the firm as well as the nature of business. All the
participants claimed that small firms obtained their initial capital from the personal saving of the
founder or founding team, as well as loans from their family and friends. On the other hand, big-sized
enterprises or chains of centers usually raise capital from investment funds. For technology-based
companies, it is claimed by some participants that the funding also comes from raising money from
angel investors and then investment funds, however, “successful cases in raising this kind of capital in
Vietnam are rare.” (Participant 6)

Participant 4 commented:

The source of financing is another advantage of running businesses in education, as it does
not require substantial capital. The starting point can be minimal, but in a successive way,
[which means that] we can collect money before the start of each class, for example. Also,
this is an intangible product, the better we do branding for it, the more value it gets.

Another participant further commented:

As a source of financing, bank loans are minimal and insignificant. The reason is that the
requirements and procedures [to get a bank loan] are so complicated.

More strikingly, for the majority of the participants, their original source of funding was actually
from their savings and support from their families and close friends. Even the founder of an edtech
company reported receiving no financial support from any other sources, other than those during
their development. Some participants went even one step further, claiming that they started from zero
capital. The reason they gave for this irregular opinion is that in the education business, revenues
are usually collected before delivering the service. Therefore, this amount of money can be used
immediately to cover the costs. The hourly rent of a classroom is also readily available in Vietnamese
markets, enabling entrepreneurs to set up their services with little cost. By utilizing this advantage,
many young independent teachers have been able to start their own business from literally nothing.

Regarding the impacts of technology on funding source of enterprises in the English training
market in Vietnam, participant 2 reported that:

There is no change in the funding sources; it only helps businesses to acquire users and
growing market share. Access to financing sources will become more accessible with a larger
market share.

Many other participants shared similar viewpoints. Only two participants emphasized that
technology would directly impact the online part of the market, in particular edtech companies, which
need substantial sources of capital. Participant 6 also mentioned another aspect that venture capital
companies would engage in the market, as they prefer business models that are scalable and have the
potential to grow exponentially.

Overall, comments of participants about financing sources of firms in ELTM in Vietnam revealed
that in the first place, startups mainly based on their savings or loans from family and friends to
finance their newly established firms. Technology-based models may seek investments from venture
capital later when they reach a certain level of market share and growth. Therefore, generally speaking,
technology does not change the funding sources for ELTM, except for the edtech firms.

5. Discussion and Implications

5.1. Discussion

Among the various factors that influence economic growth, it is widely accepted that
entrepreneurship plays a crucial role in fostering growth and improved standards of living (Ahlstrom
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etal. 2019, Ahlstrom 2010, Urbano et al. 2019). As a typical example, Vietnam’s “economic miracle”,
as commented by the World Economic Forum (World Economic Forum 2020), has been relying
substantially on SMEs, whose growth in number and capital over the past two decades has cemented
entrepreneurship as the backbone of the economy (Vuong et al. 2020). However, research on
entrepreneurship in this fast-growing economy is limited in terms of both research output and content
(Vuong et al. 2020). Especially when it comes to the topic of technology integration, few works that
examine the impacts of this inevitable trend on entrepreneurial firms can be found (Vuong et al. 2020,
2020). On the other hand, the body of literature regarding entrepreneurial finance also lacks diversity
in terms of an institutional, socio-economic and cultural context, with the current focus on advanced
industrialized English- speaking countries such as the United States, the United Kingdom and Canada
(Vuong et al. 2020). Therefore, this research contributes to the body of Vietnamese entrepreneurship
literature as well as entrepreneurial finance by investigating the ELTM in Vietnam under the impacts
of technology utilization, with a focus on financing issues and trends in the market. The ELTM market
was chosen for its high potential; as long as the demand for language training persists and the country’s
language performance remains average, there is market space for entrants who possess expertise in the
field (EVBN 2018).

Generally, the macro-environmental factors of Vietnam positively affect the development of the
market, especially regarding government policies to promote English and Vietnamese cultural tradition,
which values education as the key to success. More particularly, the primary customer segments of the
market have witnessed supportive trends. For K-12 students, the national curriculum for all levels of
schools gradually integrated English in terms of both earlier starting grade, as well as more emphasis
on its importance. The emergence of international schools in various cities and provinces in the country
also means that more and more students will study subjects in English. For higher education students,
the strong trends of studying abroad, English as a medium of instruction, and new university programs
all contributed to more student demand for English teaching products and services. Last but not least,
better employment and promotion opportunities have motivated the workforce to improve themselves.
Therefore, the ever-increasing demand from these customer segments for English skills in the country
presents enormous possibilities for start-ups and investment in English training centers that meet these
needs (Vietnam Economic Times 2020).

To investigate, the research questions were as follows:

1.  What are the main characteristics of ELTM in Vietnam?
What are the impacts of technology on entrepreneurial firms, especially entrepreneurial finance,
in ELTM in Vietnam?

The study’s exploratory qualitative design aims at documenting the opinions and perspectives of
a selected sample of researchers and entrepreneurs to shed light on these issues. The selection criteria
were that the education researchers have insights into the subject matter, and the entrepreneurs have
been directly involved in the ELTM. These participants, therefore, cannot represent all stakeholders’
perspectives at large. However, they would be able to provide insights related to several matters
of specific interest to the investigation, including factors affecting the growth of ELTM, its market
leaders and profit margin, technology, and entrepreneurial opportunities, operations of firms, and
their financing in ELTM in Vietnam. The data for investigation were obtained by individual, in-depth,
semi-structured interviews with the selected participants.

Various themes that emerged from participants’ accounts have been highlighted in the paper.

To answer the first research question, participants’ comments about the main characteristics of
Vietnam’s ELTM were collected. Participants, when asked about the main driving forces for the ELTM,
listed major factors, such as customer demand, globalization, government policies, and technology.
These are consistent with the literature regarding the overview of the ELTM in Vietnam (EVBN 2018,
Trines, Stefan, BMI 2019, Bui and Nguyen 2016, British Business Group Vietnam 2018). Interestingly,
some specific points directly related to the context of a developing country were also made; for example,

18



J. Risk Financial Manag. 2020, 13, 96

traffic congestion and accidents were reported, by participants, to be contributing to the choice of online
learning mode for a group of customers. This shows that socio-economic and cultural factors do have
an influence on entrepreneurial activities by creating new customer demand. Additionally, similar
to the market overview, ELTM is evaluated by most participants as a promising industry that offers
potential opportunities for entrepreneurs (EVBN 2018, Trines, Stefan, British Business Group Vietnam
2018). With the favorable profit margin from at least 20% and little sensitivity to the fluctuation of the
macro-economic environment, the market appears to be a good investment option during both good
and bad times. The integration and application of technology have created even more potential for
individuals who can take advantage of these advancements to create a platform for their businesses or
to facilitate business operations as well as the delivery of products and services to customers. However,
the use of more updated Industry 4.0 technologies, such as virtual reality or artificial intelligence,
is still limited.

To have a better understanding of the market landscape, the question about the market leaders
was raised. This type of information currently lacks from the body of literature about ELTM in Vietnam.
Though no official statistics and market reports are available to the public, participants shared somehow
similar accounts about the market leaders. The brand names mentioned were TOPICA Native for
the online English teaching for adults, Monkey Junior for online English application for kids, APAX
Leaders as the biggest chain of centers, and British Council Vietnam, Apollo English, Language Link
Vietnam and ILA as having a long history and reputation for quality. These provide valuable models
for entrepreneurs to investigate and analyze before entering the market. The closer look at financing
sources as well as financial management of these firms may also be of interest to entrepreneurs or
investors to understand the typical business models of leading Vietnamese companies in ELTM.

More details about these companies can be found in Table 1.

To answer the second research question, participants’” accounts regarding the impacts of technology
on entrepreneurial firms, especially entrepreneurial finance in ELTM in Vietnam, were reported.
Generally, technological applications affect two critical areas of ELTM: the way business operations are
managed, and the way firms deliver their services and products to customers. More or less, all business
owners participating in the study reported the use of technologies in both aspects. However, besides
various favorable factors, the application of Industry 4.0 in ELTM in Vietnam has several obstacles.
The infrastructure of the country is still limited, which causes interruption during the interaction
between teachers and students. This may result in students’ loss of eagerness and deterioration of the
learning atmosphere within the class. Additionally, if online learning is conducted for kids, it requires
parents to spend time and effort to support their kids along the way. Many Vietnamese parents are
not familiar with and willing to do this. In terms of geographical areas, the development of online
English learning appears to be healthy only in big cities, where Internet facilities, as well as consumer
readiness, are much better than less-developed areas.

In terms of entrepreneurial finance in Vietnam’s ELTM, the consensus among participants about
the entrepreneurial financing source in ELTM was a striking feature of the study, revealing that the
majority of small-sized entrepreneurial firms in this market relied on personal savings or loans from
family and friends. This is similar to the argument by Bellavitis et al. (2017) that the financing cycle
usually started with the three “Fs” representing friends, family, and “fools” (Bellavitis et al. 2017).
The personal loans from family and friends can be referred to as personal debt (Cole and Sokolyk 2018).
This shows that the start-ups in ELTM seem to be of insufficient quality, as better quality entrepreneurial
firms have a better chance to get business debt, and such debt is associated with higher survival and
revenue growth rates (Cole and Sokolyk 2018). On the other hand, this study’s findings are inconsistent
with the results of several previous studies, mainly conducted in developed economies. The three
primary sources of outside equity financing by Denis (2004), namely venture capital funds, angel
investors, or corporate investors, were not the preferred funding form by Vietnamese entrepreneurs in
this market (Denis 2004). This may stem from the infancy stage of the ELTM in Vietnam, in which
most entrepreneurial firms are in its early stages. In fact, the only firm in this market that has been
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listed on the stock exchange is Apax Holdings Investment Joint Stock Company (stock code IBC
on Ho Chi Minh Stock Exchange), which is also the owner of the largest English language training
center chain in Vietnam, APAX Leaders (Nhung 2020). Similar to this market situation, participants’
comments regarding entrepreneurial finance in Vietnam’s ELTM mentioned the only exceptions of not
using personal savings and loans as the chain of centers and edtech firms. These ventures might seek
substantial sources of funding from the beginning to provide resources for them to adopt the strategy
of market penetration and to rapidly gain market share. Therefore, they may seek funding from angel
investors or venture capital, not only to gain access to financial resources but also to take advantage of
their connections and managerial contributions (De Bettignies and Brander 2007, Bellavitis et al. 2017).
However, it should be noted that chains of English centers typically start from one single center only.
Hence, it is likely that, only after reaching a certain level of development, they would be interested in
attracting more finance from external sources.

Table 1. Leading companies in ELTM in Vietnam.

. Year of Number of . . Main Target
No. Company Website Feralalicl . R " Main Product Lines Customer Segment
https:// C(}:l[:u?\lfamﬁil:‘ilf:tsr ;:‘glirimhers Working people with
1 TOPICA Native topicanative. 2014 N/A ensive communicative Snglis communication
Communicative English
edu.vn/ purposes
(for corporates)
https://www. I\D//I[(;:l;;yslt‘:;ils:
2 Monkey Junior monl:yerf}] unior. 2014 N/A Monkey Math Kids 0-10 years old
VMonkey
Apax explorer
https://www.
3 APAXLeaders  apaxleaders. 2015 123 @il Bkl
Apax Conqueror students
edu.vn/
Apax 4.0
English for primary
T y English for secondary (grades 6 —9)
British Council ht.t PS'/ o W 2002 (oPen ﬁrSt.ELT English for upper secondary and Kids from 6 years old
4 N britishcouncil. = courses in Hanoi and 5
Vietnam vjen Ho Chi Minh City) IELTS Adults
Y English for IELTS preparation
English for adults
Apollo English Junior Kids from 3 years old
5 Apollo English https://apollo.e 1995 39 Apollo English 360 Adults
Teacher Training Teachers
English for very young learners
) English f(?r young learners Kids from 3 years old
Language Link https: English for teens
6 . 1996 10 . ! R . Adults
Academic /Nv.edu.vn/ English for university test preparation Teachers
English for IELTS -
English for professionals
English for young learners
English for adults
2 https: English for corporate communication  Kids from 3 years old
[ UAVERER g e N £o ILA Maths Adults
ILA OSC

English Overseas Summer

Interestingly, comments from the group of independent teachers who started their businesses from
virtually no financial sources suggested the possibilities for individuals without resource constraints to
accessing the entrepreneurial opportunities in this market with the help of technologies in Industry 4.0.
This is consistent with the idea that in this era of computational entrepreneurship, entrepreneurs who
have expertise in this field can have a more comfortable and cheaper way to realize their opportunities
(Vuong 2019). This insight helps to shed light on the current trends of many individuals who face
financial source constraints, yet still established and developed their businesses successfully in the
ELTM in Vietnam. One may say that Industry 4.0 has brought about opportunities that may never
have existed in the past so that entrepreneurs from any corner of the world can gain access to a broad
base of customers and persuade these customers to buy their products or services.

On the other hand, participants’ comments showed that except for edtech companies, technology
does not change the funding sources of ELTM. Instead, it helps businesses to acquire customers and
grow market share, which in turn supports the access to sources of finance. In other words, regarding
entrepreneurial finance, amid Industry 4.0, start-ups in ELTM in Vietnam mostly begin with private
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sources of funding and, through the development process, self-fund their businesses. Only firms
seeking expansion of scale, such as opening a chain of centers or rapidly penetrating the market with
their education technologies, may ask for external financial sources.

These findings are in line with previous works about the financing issues of Vietnamese
entrepreneurial firms. Nguyen et al. (2015) commented that the majority of SMEs are micro-enterprises
with limited access to resources, such as advanced technology and formal credit (Nguyen et al. 2015).
Despite their significant contributions to social and economic development, SMEs are often regarded
as “the missing middle”—they are usually not the subject of interest for commercial banks. At the
same time, their loans might be too large to borrow from microfinance institutions. Therefore, the most
critical factor that impedes the performance of SMEs in Vietnam is the lack of capital. The authors
further indicated that firms in the service sector have a lower probability of borrowing by 9% compared
to industry and trade (Nguyen et al. 2015). In the ELTM market, this may be due to the fact that
tangible assets, namely facilities such as classroom equipment, tables, and chairs, etc., are not the
most critical resource of the firms operating in this market. The most valuable assets are intangible,
including intellectual property such as the self-made syllabus or textbooks, as well as the high-quality
human resource of dedicated and qualified teachers.

In another study focusing on microenterprises in Vietnam, Thai and Ngoc (2010) found out
that most microentrepreneurs have to reply to their savings, partner’s contributions, and borrowing
from their family and friends to fund their business (Thai and Ngoc 2010). Most of them do not get
funding from financial institutions. Even in the case of obtaining bank loans, these amounts could
cover merely a small part of the investment needed to realize their business ideas (Thai and Ngoc
2010). These findings are similar to what is happening in the ELTM market. It again confirms the idea
that, even with the rapid development of the economic and technological landscape, entrepreneurial
activities in general barely benefit from additional sources of funding. The traditional finance sources
which mostly come from personal resources still dominate. These call for more vigorous actions from
the government policies to promote and support entrepreneurs, so that start-ups can develop more
strongly in the fast-growing economy.

However, the study’s results also point out the distinct characteristics of the ELTM that may
influence these financing issues. English training services usually collect revenues from customers
before delivering their classes. The initial investment for facilities is also rather modest compared to
other start-up businesses. This is of advantage for entrepreneurs in this area and helps significantly
reduce the financial barriers.

5.2. Implications

This paper suggests important implications for policymakers and entrepreneurs, as well as
investors. The insights from the study can help contribute to policy formation and implementation
amid Industry 4.0. Policymakers can have an overview of the technological impacts on ELTM, thereby
developing appropriate legal frameworks to support the development of newly emerged market
segments, especially those with a high level of technology applications. The entrepreneurial financing
options and trends discussed can also provide input for the development of these frameworks. It is
recommended that the authorities plan and implement more supportive policies, especially in terms of
requirements and access to financing sources, such as loan banks, so as to encourage and promote
entrepreneurship in the country.

For entrepreneurs and investors, the study reveals valuable insights, so that these stakeholders can
evaluate investment opportunities in the field, more effectively regarding the influences of Industry 4.0.
Different options of entrepreneurial finance were also discussed, which help provide input for business
plans or investment decisions, which may lead to a higher chance of success in these initiatives.
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6. Limitations and Future Research Directions

Despite the contribution, we fully acknowledge the limitations of this paper. Firstly, because of
the nature of exploratory research, we are faced with a shortage of backing in the extant literature.
Besides, with qualitative research design, the results of this study cannot be generalized to the broader
populations. Due to the limited number of researchers in the education field who understand the
situation of ELTM in Vietnam, the mix of participants is somewhat uneven, which may cause a biased
view towards the matters of interest. The market situation of ELTM in Vietnam also keeps changing
rapidly at the time of writing, with new trends and new enterprises, as well as the bankruptcy of
existing firms, especially during the COVID-19 pandemic.

We understand that exploratory qualitative work has limited scientific validity, so, in the future,
a more rigorous quantitative research design may be conducted to provide such validity. Researchers
may also consider adopting theories or frameworks regarding technological application or adoption,
to investigate, in more detail, the changing nature of the ELTM in Vietnam. Business models of typical
firms in the ELTM can also be analyzed to observe the impacts of technology on financial management,
as well as other business components and their outcomes. Last but not least, quantitative research
design with statistical analysis should be employed to test a different hypothesis about the market and
the potential entrepreneurial opportunities.
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Abstract: This study aims to investigate the relationship of economic development, measured as
economic growth, energy use, trade and foreign direct investment, on the one hand, and environmental
degradation (carbon dioxide (hereafter CO2) emissions), on the other hand, in eleven emerging
Eastern European and Central Asian countries during the period of 1990 to 2014. The empirical results
give an evidence of a carbon emission Kuznets curve for these emerging economies. The current
income level indicates that not every country has reached the turning point for CO2 emissions
reductions. Income elasticities for CO2 are positive for all eleven countries. The paper concludes that
within the group, Ukraine and Kazakhstan have the most sensitive change in economic growth in
respect to CO2. In addition, it concludes that there is a negative effect of total energy consumption on
environment as such consumption increases CO2 emissions. The results also show a positive effect of
foreign direct investment (FDI) on CO2 emissions in Eastern European and Central Asian countries.
It is expected that the innovative transition to a low-carbon economy offers great opportunities for
economic growth and job creation. Technological leadership (the initiative Industry 4.0) should be
accompanied by the development and introduction of new technologies throughout Eastern European
and Central Asian countries, hence, the paradigm of “sustainable development” should be considered
as fatal. Furthermore, Eastern European and Central Asian economies should consider the experience
of policy making implications made by other developing countries in gaining sustainable growth.
Econometric analyses prove the existence of different impact on energy consumption of the ICT sector,
which plays a key supporting role for intelligent manufacturing. Thus, there is a need for further
investigations of the relationship between technology use and CO2 emissions.

Keywords: environmental Kuznets curve (EKC); Industry 4.0; information and communications
technology (ICT); wave of environmentalism; energy intensive industry; income elasticity of CO2;
U-shaped relationship

1. Introduction

In time of global climate change and risks it poses, a question arises: “Why is it vital for global
security and stability to tackle climate change and invest in sustainability?”. According to the report of
the World Wide Fund for Nature, there is a statement concerning the 35S doctrine. It can be summed
up in the following formula: a system that is not environmentally sustainable creates instability that
inevitably devolves into insecurity. In other words: an environmentally unsustainable system produces
instability, which leads to insecurity. When the balance between man and the ecosystem that provides
him with key resources is upset, instability takes over; and in areas unprepared for these situations, the
threats to security and economic growth arise as well (WWEF 2017).
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Figure 1 presents a vision of the relationship between sustainable development and key economic
components.

3S CONCEPT

\

\
i

STABILITY
SUSTAINABILITY

Figure 1. The relationship between sustainable development and key economic components. Source:
Compiled by author.

From Figure 1 we can see that the sustainable development paradigm is based on three main pillars:
environmental protection, social justice, and economic development. In recent studies researches
consider such development as a complex of strong ethical and moral goals as what should be done.
Such a pronouncement is called a moral imperative and it incorporates three main elements: satisfying
human needs, ensuring social equity and respecting environmental limits (Holden et al. 2017).

If the system is not stable it cannot be resistant to changes, and—thus, not able to sustain values in
future. This may lead to an increase of threats to the security in unprepared areas. In other words, there
should be an economy, which is able to meet the needs of society and express potentials at present,
while preserving biodiversity and natural ecosystems for future generations. Furthermore, in a world
where security is of ever-greater importance, relevant parameters should be taken into account to
analyze problems and come up with the most effective responses. The first requirement is to recognize
that climate changes and the risks they pose are a threat to stability and security. It should be noted
that in some national classifications energy is used as a part of economic security (Buzan et al. 1998).
But in fact, energy security is more about the link between national security and availability of natural
resources for energy consumption. Hence, economic, environmental, and energy securities together
create the 3E-concept.

In the market it is important to find the cheapest ways of energy resources’ supply. This issue
disturbs lots of countries and creates many threats to national security and sustainable development.

It is not easy to build sustainable system and at the same time continue to increase production
capacity of the country Moreover, economic growth is finally entering a new era of automation and
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data exchange in manufacturing technologies (Industry 4.0) that is driven by the interaction between
sustainable infrastructure investment, resource productivity and rapid technological innovation.

On entering into Industry 4.0, one is faced with the 4th Wave of Environmentalism, which is
characterized by the use of innovation, digital technologies, and achievement of different environmental
goals, such as reduction of natural resource consumption, CO2 emissions and waste generation
(Manoukian 2018). In “Business and the Fourth Wave of Environmentalism” by Environmental
Defense Fund (2018) it is stated that there are several technologies which can drive sustainability: data
analytics, block-chain, automation technologies, sharing technologies, sensors, dematerialization, and
mobile ubiquity.

Obviously, innovations can speed the transition to a low-carbon economy and create smart
traffic management networks, which allow use of less energy and propose better ways to conserve
fuel resources. However, several questions arise: is society prepared to deal with the environmental
challenges and does Industry 4.0 affect the environmental sustainability in emerging economies?

Thus, there is a need to investigate the relationship between economic development and
environmental degradation in emerging economies, and the expected profound impact of Industry 4.0
on emerging economies.

Without doubt, the inherent characteristics of new technologies make an impact on energy, flow
of raw materials, waste, etc. and these changes have an influence on environmental sustainability. It is
expected that there should be a synergy effect between Industry 4.0 and sustainability. The setting of
goals is an important condition to begin the journey towards sustainability (Bonilla et al. 2018).

According to the Paris Climate Agreement and the United Nations Program 2015, in order to
meet the Sustainable Development Goals (SDGs) it is necessary to create an integrated environmental
performance methodology to investigate countries” pollution situation and measure the deterioration of
natural resources. For this purpose, a new approach was presented, which calculated the Environmental
Performance Index (EPI).

EPI scores 180 countries on 24 performance indicators across ten issue categories covering
environmental health and ecosystem vitality.

The evaluation of environmental situation is better to do in comparison with the level of economic
development of the countries. Therefore, it was decided to present this relationship between EPI and
Human Development Index (HDI) in form of the correlation matrix. The analysis shows the situation in
Eastern European and Central Asian countries and compared them with TOP-11 developed countries.

As can be seen from the Figure 2 for emerging economies the EPI varies from 0.26 to 0.70 and for
developed economies from 0.48 to 0.90 respectively.
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Figure 2. Correlation matrix between the Environmental Performance Index (EPI-2018) and the Human
Development Index (HDI-2017). Sources: The Environmental Performance Index (2018) and Human
Development Index (2017).
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The HDI is different for these groups, as emerging economies are classified as countries with high
human development and developed economies with very high human development. Nevertheless,
the environmental pollution levels do not show a significant difference.

It should be noted that energy use and economic development could be important sources of
variation in CO2 emissions for economies characterized by a rapid increase in economic activity and
at the same time characterized by obsolete machinery and equipment. These economies have both
energy-intensive production and high levels of CO2 emissions.

Hence, studying the relationship between environmental degradation, economic development,
and energy use is an important issue for research.

2. Theoretical Background

2.1. Studies on the Relationship between the Economic Development and Environmental Degradation

Issues concerning relationships between environmental indicators and income have been widely
discussed. A major concept is investigation of the environmental Kuznets curve (EKC) hypothesis,
which refers to the inverted U-shaped curve, mapping the relationship between economic growth and
environmental degradation.

The original EKC hypothesis suggests that while improving economic development the
environment at the initial stage is rapidly deteriorating. However, along with increase of income,
demand for a safe and prosperous environment grows (Stern 2004).

In the work of Frankel and Rose (2005) the EKC analysis was extended by adding new variable—
trade liberalization. Empirical testing proved the EKC hypothesis and also indicated a positive influence
of trade on environmental pollution.

Similarly, the influence of economic growth, FDI inflows and trade on CO2 emissions was
investigated in Turkey (Kaya et al. 2017). The authors found empirical evidence of the existence of the
EKC in this country and positive long run effects of variables on CO2 emissions.

Another approach presented by Kacar and Kayalica (2014): examined the relationship between
sulfur emission and economic development. Again, one found evidence of the EKC hypothesis.

A recent study investigated the long-run relationship between CO2 emissions, economic growth
and energy use in North Africa and the Middle East (Zaied et al. 2017). In their study it was concluded
that only oil producing countries have already reached the inflection turning point of emissions.

Tjoek and Wu (2018) analyzed the relationship between SO2 and CO2 emissions and economic
growth. The results showed that the EKC hypotheses can be applied for CO2 emissions. They also
argued that the current Southeast Asia income level has not reached the inflection turning point.

In a study Shahbaz and Sinha (2018) states that developing and emerging economies still have
not reached the turning point, but it is possible to do so in sustainable manner ensuring an inclusive
growth. Thus, an approach, which is based on public-private partnership, should be considered.

Panayotou (1993) empirically examined and made a policy analysis of environmental degradation
at different stages of economic development. He established that environmental degradation is worse
in countries with income per capita levels less than $1000. Another group of countries ($1000-$3000) is
characterized by a transition tendency from agricultural to industrial economy. The last group ($10,000)
shows a shift from energy intensive manufacturing to information/technology-intensive production.

Blunck and Werthmann (2019) tested if green growth policies can help to protect the environment
and keep the industrial growth at the same time. The final estimation showed a mixed evidence for the
EKC hypothesis.

2.2. Concept of Industry 4.0 and Sustainability Implications

The term “Industry 4.0” was introduced in 2011, when the business community of German political
and academic circles launched an initiative under this name to increase the competitiveness of German
industry (Kagermann et al. 2011). Additionally, it was mentioned that the fourth Industrial Revolution
(Industry 4.0) proposes intelligent manufacturing through development of Cyber-Physical Production
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Systems (CPPS), equipped with large variety of digital technologies. These systems include objectives
communicating with each other, and exchange with autonomous and self-optimized information.
Hence CPPS rely on further implementation of computer, manufacturing science and technology, along
with ICT (Kagermann et al. 2013).

It should be mentioned that Industry 4—is not just about helping people to minimize and
eliminate problems, but also about innovations, increase of productivity and more customer-centricity
(Lee et al. 2018).

Industrial enterprises around the world are beginning to pay attention to business in the context
of the Industry 4.0 program. About a third of companies all over the world estimate their level of
digitalization as high. In the next five years, the share of such companies is expected to increase from
33% to 72%. For example, according to forecasts, it is expected that the number of connected devices
will exceed 30 billion in the next few years (PricewaterhouseCoopers 2016). Hence, there is a growing
trend in ICT demand.

Also, it should be noted that one of the most important aspects of implementation of Industry 4.0
are the rational use of natural resources and energy efficient technologies (Blunck and Werthmann
2017). In this regard Industry 4.0 was also discussed in relation to the SDGs (Figure 3).

Achieving of SDGs

Industry 4.0 Components Industry 4.0 Technologies
o Cyber-physical systems ¢ Cyber-physical systems (CPS)
o Internet of things o The Internet of things (IoT)
o Internet of services ¢ Cloud computing
* Smart factory ¢ Big data analytics (BDA)
¢ Information and communications technology (ICT), etc.

4| Does Industry 4.0 make its own footprint? }—

Rise in energy consumption by new technologies

Figure 3. Concept of Industry 4.0 and sustainability implications. Source: Compiled by author.

For example, for achieving SDG #9 new technologies can contribute to the integration of renewable
energy sources and digitization of production processes.

SDG #11—Industry 4.0 provides an opportunity to explore the potential of cities, apply innovative
development, digitalization and new technologies, especially information and communication
technologies (ICTs).

SDG #12—ICTs can also contribute to sustainable consumption and production, and also be useful
for improving resource utilization (The Division for Sustainable Development Goals DSDG).

Nonetheless, Industry 4.0, especially ICT, can have different impact on sustainability, both positive
and critical.

In fact, the ICT sector consumes 7% of the world electricity, and the share is expected to rise
approximately to 13% in ten years (Bertoldi et al. 2017). Moreover, the rapid growth of new data
centers has fastened the carbon footprint increase. Literature review shows that this issue has been
widely discussed. The impact and problems of Industry 4.0 on sustainability have been studied in
four different scenarios: deployment, operation and technology, integration, and compliance with
sustainable development goals and long-term scenarios (Bonilla et al. 2018).
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Despite the fact that information and communication technologies are responsible only for about
2% of anthropogenic emissions ICT is one of the fastest growing sectors of the economy. As result, there
is growing concern about the impact of the sector on the environment, especially on the potential climate
change caused by related energy consumption. At the same time, there is a growing understanding
that ICTs can also significantly reduce the environmental impact of other sectors, by increasing their
energy efficiency (Pouri and Hilty 2018).

To sum up, this study will contribute to the existing literature in two ways. Firstly, this paper
will provide insights about the carbon emission Kuznets curve in Eastern European and Central
Asian countries. Secondly, study will examine the impact of the ICT use on energy consumption in
each region.

3. Data and Methodology

In order to test the relationship between air pollution and economic development this paper
applies annual data of GDP, net inflows of FDI, energy intensity and trade openness. The data are
gathered from the open World Bank database (The World Bank 2019). The indicators were assessed
by national statistical authorities and then processed by the World Bank under common processing
standards. It would have been preferable to use quarterly data for the analysis, but due to the lack
of reliable series it is decided to use annual data, covering the years from 1990 to 2014. The average
values of the indicators have been processed to a certain degree using a repeated observation method.

A Hodrick Prescott-filter is used to find significant short-term deviations from long-term
equilibriums in data serials (Annen 2006). However, the results show that there are no significant
deviations from trend, hence there is no need to use structural time series analysis to separate cycle
component and trend.

The following study is based on the analysis of indicators of eleven Eastern European and Central
Asian economies, i.e., Armenia, Azerbaijan, Belarus, Bulgaria, Georgia, Kazakhstan, Kyrgyz Republic,
Moldova, Romania, Tajikistan, and Ukraine. These countries had until the 1990s approximately
the same economic systems and mechanisms, and, thereafter, began to transform their political and
economic systems towards market-oriented economies.

The main common characteristics for these countries a rapid growth pace of foreign trade, significant
increase of the share of the private sector, and foreign investment remains key factor for economic
growth. Also, the structure of the economy of the countries of Eastern Europe and Central Asia is
changing. Previously the national economies of these countries were oriented to agriculture, extraction
of raw materials and production of low-level processed products. Then, during the reform the share
of ready-made industrial products, with high technology standards, competitive at international
level, increased.

Nevertheless, for most post socialist countries the biggest serious issue for development of its own
industry still is the dependence on import of energy resources at market prices. This problem is very
difficult to solve due to the fact that in Soviet times, production as a whole had high energy intensity.

Thus, investigating the relationship between environmental degradation, economic development,
and energy use in emerging economies is an important task.

The paper uses a logarithmic form of the variables to make differences relative and reduce the
effect of heteroscedasticity problems.

It should be noted, when using econometric models based on time series, an important point is to
check the adequacy of these models. Hence, the paper applies different econometric tools to proceed
the regression validation. A Durbin—Watson test has been included to detect possible autocorrelation
of the residuals (Hisamatsu and Maekawa 1994). An important precondition for obtaining reliable
results are stationary circumstances. Therefore, it is necessary to check the model for stationary This is
done by using a Dickey—Fuller test (EViews 2019).

In this paper a log-linear quadratic regression was used to check the environmental Kuznets curve
hypothesis on the relationships between the explanatory variables and carbon emission:
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10gCO2; = a + P110gGDPt + Blog*GDP; +B3logFDI; + BylogEnergy; + pslogTrade; + & 1)
where

logCO2;—is the logarithm of CO2 emissions;

logGDP; and log? GDP—is the logarithm of GDP and its square;

logFDI—is the logarithm of FDI net inflows;

logTrade;—is the logarithm of trade in services (the sum of service exports and imports divided by the
value of GDP);

logEnergy—is the logarithm of energy intensity level of primary energy;

t—is the sampling year;

e—is the vector of the residuals;

The foundation of the environmental Kuznets curve hypothesis is that the environmental
degradation level is expected to increase at the same time as real GDP per capita increases, until a
certain point, at which environmental degradation is expected to decrease as income per capita enters a
different level (Xu et al. 2018). The relationship between emissions and economic growth is explained
as follows:

e if B = B1 =0, the hypothesis on the relationships between economic growth and environmental
degradation can be rejected;

e if By =0and By >0, there is a linear relationship;

e if f1 > 0and f, <0, there is an inverted U-shaped relationship between economic growth and
CO2 emission (in this case, the environmental Kuznets curve hypothesis can be accepted);

e if B <0Oand B, >0, there is a positive U-shaped relationship;

where —1/2f; is the inflection point.

In addition, the study examines the influence of the ICT use on energy consumption, which was
based on the Statistical Review of World Energy and has been provided by BP (BP Statistical Review of
World Energy 2018). ITU Telecom World presents data of the global ICT sector for the major world
manufacturers, telecom operators and innovative players which are guided by new technologies
(International Telecommunication Union 2017).

Among the main indicators, which characterize ICT development are: ICT1—Fixed-telephone
subscriptions; ICT2—Mobile-cellular telephone subscriptions; ICT3—Individuals using the Internet.
The following study is based on the analysis of indicators of six regions. The data was collected for the
period 2005-2017.

It explores the relationship between energy consumption and ICT variables in Microsoft Excel
using econometric analysis.

4. Results

4.1. Regressions on Relationships between Carbon Emission and Economic Development

Based on the adjusted R? value, it can be concluded that the model can explain 95% of the variation
in CO2 emissions. In addition, the error correction term is 0.05. The results are reliable (statistically
significant): Prob (F-statistic) is less than 0.05. Another step is finding the likelihood of the sample
result, if the null hypothesis is true:

Ho: p1 = w2 = i3
Hj: at least one of the means is different.

If F > F criteria, we reject the null hypothesis. In this case, 92.94 > 0.00 (Table 1). Hence, the null
hypothesis can be rejected.
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Table 1. Regression test results.

Dependent Variable: Log(CO2)

Sample: 1990-2014

Included observations: 11

Variable Coefficient t-Statistic Std. Error
Constant -9.16 * -3.62 2.53
log(GDP) 227* 3.99 0.57
log?(GDP) -0.12* -3.49 0.04
log(FDI) —-0.03 -1.56 0.02
log(Energy) 0.71* 4.19 0.17
log(Trade) -0.16 ** -191 0.08
R-squared 0.96
Adjusted R-squared 0.95
Sum of squared residuals (SSR) 1.13
Residual sum of squares (RSS) 0.05
F-statistic 92.94
Prob(F-statistic) 0.00

Source: Authors’ calculations. Note: * 1% significance level; ** 10% significance level.

The next step is to check the adequacy and reliability of the obtained data.

Durbin-Watson (DW) statistic is a test of possible presence of serial correlation of residuals.
Values of the DW criterion range on the interval DW;-DW,, where DWj is the lower limit, DW, is the
upper limit. The actual values of the criterion are compared with critical values for the number of
observations 7 and the number of independent variables m at the selected confidence level a.

If the DWg,t < DW, the residuals have autocorrelation. If DW¢, > DWj, the hypothesis about
the absence of auto-correlation is accepted. If DW; < DW¢, < DW,; concrete conclusions cannot be
obtained. In this model, DWg¢, = 1.10 and DW; = 0.95, DW, = 1.89, which cannot determine the
existence or absence of the autocorrelation in the sample (0.95 < 1.10 < 1.89).

The next step is to check the model for stationarity using the expanded Dickey—Fuller test,
which assumes that the null hypothesis confirms non stationarity of the applied data. If ¢-statistics
> Augmented Dickey-Fuller (ADF) critical value, then the hypothesis that data is non stationary is
rejected; if t-statistics < ADF critical value, the null hypothesis is accepted or, in other words, unit
root exists.

The obtained results show that the test statistic for the CO2 time series is substantially lower than
all of the critical values —3.74 (t19,), —2.99 (ts9,), —2.64 (t10%) > —4.99 (ADF). Thus, the hypothesis that
investigated time series is non stationary is rejected (Figure 4). The same conclusion was made for
other indicators of the regression model.

Null Hypothesis: LN_CO2_ has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.992292 0.0005
Test critical values: 1% level -3.737853

5% level -2.991878

10% level -2.635542

*MacKinnon (1996) one-sided p-values.

Figure 4. Results of the check on the stationary time series in the EViews program.
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According to the regression analysis the estimated regression line can be presented as the following:
logCO2 = =9.16 + 2.27GDP — 0.12GDP? — 0.03FDI + 0.71Energy — 0.15Trade ()

This implies that for each percent increase in Energy, CO2 emission increases with 0.7 percent,
and for each percentage increase in FDI and Trade, CO2 emission decreases with 0.03 and 0.15
units respectively.

The results also indicate significant positive relationship between GDP and CO2. The estimated
results showed that a one percent increase in GDP leads to increase of CO2 by 2.27 percent. This
change is statistically significant at a p-value (two-tail) of 0.001 with f-statistics = 3.99.

If we look to the energy consumption impact on CO2 emissions, we find a significant increase
(coefficient is 0.71 and p-value = 0.136). In addition, ¢-statistics show how far the estimated coefficient
is from zero, which is calculated in terms of standard deviations. It should be noted that the variable
Energy has the highest level of ¢-statistic—4.19.

Empirical findings indicate that FDI has a positive effect on CO2. This means that one percent
increase in FDI leads to decrease of emission level by 0.03 percent. This relationship is significant
(p-value = 0.0005) and at the same time a standard error of the estimated coefficient is the lowest (Std.
Error = 0.02).

A similar situation is observed with Trade: one percent increase in trade openness decreases CO2
levels by 0.16 percent. The relationship is significant with a p-value = 0.071. These analyses prove the
statement that in emerging economies FDI and trade openness have positive influence on environment
and lead to economic growth at the same time.

According to the regression results, the coefficient of the logarithm of GDP is positive (2.27) and the
coefficient of the logarithm of squared GDP is negative (—0.12). Hence, there is an inverted U-shaped
relationship between economic growth and CO2 emission. Thus, in this case, the environmental
Kuznets curve hypothesis can be accepted.

Therefore, this study preliminarily validates the EKC hypothesis in Eastern European countries:
the turning point is 9.18. Figure 5 shows that after the inflection point, CO2 emissions tend to decline
with economic growth. It should be mentioned that not every country reached that point.
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Figure 5. Environmental Kuznets curve (EKC) for carbon emissions and economic growth in Eastern
European countries. Source: Authors’ calculations.

A similar Kuznets curve is also estimated for eleven developed countries, with very high human
development according to the HDI, the results show that after the inflection point is reached, carbon
emissions begin to decrease with further economic growth, as shown in Figure 6. Moreover, this point
was reached in 2003. In consequence, these results support the EKC hypothesis.
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Figure 6. EKC for carbon emission and economic growth in developed countries. Source: Authors’
calculations.

According to the regression analysis the regression line for developed countries can be presented
as follows:

logCO2 = -33.43 + 6.64GDP — 0.32GDP? — 0.01FDI + 0.45Energy + 0.01Trade (©))

To conclude, the influence of FDI for emerging and for developed economies on CO2 emission
is negative. Hence, it decreases the environmental degradation level. Energy consumption has a
positive impact on environmental pollution for both groups, but in Eastern European and Central Asian
countries this level is stronger. In contrast, trade openness decreases the environmental degradation
level in emerging economies, while in developed countries it shows another tendency (for each unit
increase in Trade, CO2 emission increases with 0.01 units). In other words, developed countries produce
more goods, so they need more permissions to do that. That proves, according to the Kyoto agreement,
countries that produce less CO2, can sell surplus quotas to other countries that are exceeding their
limits and acquiring the right to increase emissions.

4.2. Income Elasticity of Environmental Degradation

The analytical assessment of income elasticity coefficients allows one to identify the degree of
influence of environmental degradation on economic growth. Hence, it is necessary to calculate the
relative change in average CO2 emissions per capita for every percent change in GDP per capita in
each Eastern European and Central Asian country. Income elasticity of environmental degradation can

be presented as follows:
N
GDP;
[t-l CO2% ]/N} @

Co2; _ 9C02 |
GDPr — 9GDP;

Table 2 describes the income elasticity of CO2 emissions for Eastern Europe and Central Asia.
The computed CO2 emissions varies between 0.48 and 11.95 metric tons per capita, and real GDP per
capita ranges between 438.16 to 4851.06 US$ annual for every country in the 25-year period 1990-2014.

Table 2 shows that among eleven countries, Armenia is the least elastic country within this
analysis, with a coefficient of 0.091 at this level. The results show that Kazakhstan and Ukraine have
the most sensitive change in economic development in respect to its CO2 changes—0.690 and 0.604
respectively. The income elasticities also indicate that CO2 emission for the individual emerging
economies has different impact on economic development. Also, it should be noticed that only
Tajikistan has negative elasticity, meaning that in this country the relationship between its real GDP
per capita and environmental degradation is inelastic (should be added, Tajikistan has the lowest level
of income per capita and the lowest level of CO2 emissions).
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Table 2. Income elasticity of CO2 emissions for individual countries in Eastern Europe and Central Asia.

Country Average CO2 Average Real GDP per Income Elasticity

(Metric tons per Capita) Capita (Current US$) of CO2

Armenia 1.37 1659.24 0.091
Azerbaijan 4.18 2455.27 0.441
Bulgaria 6.33 3692.71 0.517
Belarus 6.28 3324.98 0.527
Georgia 1.48 1754.22 0.102
Kazakhstan 11.95 4589.37 0.690
Kyrgyz Republic 1.31 612.18 0.085
Moldova 1.89 1055.71 0.170
Romania 4.75 4403.65 0.422
Tajikistan 0.48 438.16 -0.323
Ukraine 7.21 1875.36 0.604

Source: Authors’ calculations.

To sum up, empirical investigation of EKC shows us a strong influence of energy consumption on
CO2 emissions.

Energy seems to be the main intensive factor of growth and development of both as industrial, as
innovative modern economy (The Global Commission on the Economy and Climate 2018).

The total amount of electricity generated worldwide increased almost three times during last
30-year period), from 9882.22 TWh in 1985, 14,916.79 TWh in 1999, and finally 25,551.28 TWh in 2017.

At the beginning North America was the leader and generated 33% of the world electricity.
According to BP Statistical Review of World Energy (2018), some Eastern European countries belonging
to the Commonwealth of Independent States (CIS) group, and it took the 4th position at the beginning
of the investigated period. The situation rapidly changed during the last 30 years and Asia Pacific
became the main active producer of energy with a share of 45%. If we talk about CIS countries, the
electricity generation decreased by 11%.

Figure 7 depicts the share of electricity generation by fuels by region in 2017.
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Figure 7. Regional electricity generation by fuels, 2017. CIS: Commonwealth of Independent States.
Source: BP Statistical Review of World Energy (2018).

It should be noticed that the share of renewables is extremely low in the CIS countries, meanwhile
the share of natural gas and coal is very high. If we compare with data of Europe in general, there
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is a better tendency (percentages of electricity generation by fuels have almost equal shares of total
generation). This implies a good diversification in electricity generation in these countries.

Concerning regional energy consumption, there is a steady growth in several developing countries,
especially in Asia (+4%). China became the world’s largest energy consumer (23% of the total). Another
tendency is presented in North America—where consumption has generally declined by 5%. The same
tendency can be observed in countries of CIS group, when Europe has a stronger decline of 8%.

It should be noted that throughout the period of independence of the Eastern European and Central
Asian countries, the energy sector remains the most vulnerable segment of the economy. Main problems
seem to be: energy intensity of GDP, carbon intensity of GDP, and high level of CO2 emission. For example,
in this context, the Energy Strategy of Ukraine until 2030!, approved by the Cabinet of Ministers, set
fixed key targets. Presently the document was changed and a new Action Plan for implementation of
the Energy Strategy of Ukraine until 2035> “Safety, Energy Efficiency, and Competitiveness” (2018) was
approved. Nevertheless, none of the strategic goals were achieved (reducing the energy intensity of
GDP, intensifying the development of own energy resources, diversifying sources and routes of energy
supplies, creating a strategic oil reserve, creating elements of the nuclear fuel cycle, and comprehensive
development of alternative energy).

4.3. Energy Intensity of GDP

The analysis reveals that the energy intensity level of Eastern European and Central Asian
countries exceeds most limits, e.g., in Ukraine it is the highest among the group, furthermore, the
intensity level two times higher than the average world level and almost three times higher than in the
EU (Table 3).

Table 3. Energy intensity level of primary energy, MJ/$2011 PPP GDP.

Country 1990 2010 2011 2012 2013 2014 2015
Armenia 24.37 5.39 5.63 5.75 5.43 5.35 5.38
Azerbaijan 15.57 3.36 3.64 3.88 3.72 3.76 3.73
Bulgaria 14.60 6.63 7.02 6.69 6.09 6.36 6.38
Belarus 23.13 7.73 7.81 7.98 7.06 6.83 6.47
Kazakhstan 13.83 8.47 8.84 8.07 8.42 7.87 7.92
Kyrgyz Republic 20.54 7.58 8.61 10.76 9.26 9.21 8.64
Moldova 17.40 10.50 9.71 9.68 7.95 8.16 8.39
Romania 10.05 4.17 4.22 4.09 3.61 3.48 3.52
Russian Federation 12.03 8.73 8.78 8.70 8.46 8.35 8.41
Tajikistan 11.54 5.66 5.29 5.29 5.46 5.06 5.01
Ukraine 19.38 15.41 14.00 13.52 12.82 12.49 11.79
European Union 5.63 4.21 3.98 3.96 391 3.70 3.66

Source: The World Bank (2019).

This is mainly due to the high degree of wear of domestic infrastructure, in particular energy
infrastructure, low efficiency of use of fuel and energy resources in technological processes. It should
be noted, the use of electric power in these emerging economies can be divided by types of power
plants, which produce electricity, i.e., hydro, atomic, thermal power and other renewable. For example,
the biggest share of energy in Ukraine is produced precisely at thermal power plants. A problem with
these plants is that they remain the largest pollutants of the atmosphere.

Also it should be noted that the level of energy intensity in these countries decreased since their
independence year, but despite of this fact is still remains extremely high.

Energy Strategy of Ukraine until 2030. Approved by the Cabinet of Ministers No.1071 on July 24, 2013.
2 The Energy Strategy of Ukraine until 2035 “Safety, Energy Efficiency and Competitiveness”. Approved by the Cabinet of
Ministers No.1071 on June 6, 2018.
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4.4. Carbon Intensity of GDP

The CO2 intensity shows a similar tendency. The intensity of carbon emissions from fossil fuel
combustion in Eastern European and Central Asian countries has decreased almost by 50% during
the period from 1990 to 2016. At the same time, the carbon intensity still remains the highest (e.g., in
Ukraine this level exceeds the CO2 intensity of Poland by 1.8, Germany—by 2.8, and is 2 times higher
than the world level) (Table 4).

Table 4. CO2 emission intensity at constant parity of purchasing power, kg CO2/$ 2005.

Country 1990 2000 2010 2011 2012 2013 2014 2015 2016
Ukraine 1.34 1.37 0.86 0.85 0.83 0.80 0.73 0.65 0.67
Poland 1.17 0.65 0.48 0.45 0.43 0.43 0.39 0.37 0.36
Germany  0.44 0.32 0.27 0.25 0.25 0.26 0.24 0.24 0.24
World 0.50 0.42 0.38 0.37 0.36 0.36 0.35 0.34 0.32

Source: World Energy Statistics (2018). Yearbook. Note: CO2 intensity is the ratio of CO2 emissions from fuel
combustion and gross domestic product (GDP) and measures the amount of CO2 emissions to create one unit of
GDP. CO2 emissions cover only emissions from the combustion of fossil fuels (coal, oil, and gas).

4.5. Level of CO2 Emissions

It should be mentioned that presently there is a high disproportion between regional emissions
and population size, e.g., North America is a home to 5% of the world population and at the same time
this region emits approximately 18% of CO2. As for Africa, it has 16% of the world population, but
emits only 4% of total world carbon dioxide. In fact, Asia has 60% of the world population, but the
pollution level is 49% (Figure 8).
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Figure 8. World carbon dioxide emissions by region (in million metric tons of carbon dioxide). Source:
BP Statistical Review of World Energy (2018).

Hence, finding the compatible pathway for levelling this inequality is a great challenge.

Population growth, rising GDP levels lead to resource scarcity. Also, the regression analyses
proved this statement: according to the obtained results, one percent increase in GDP leads to increase
of CO2 by 2.27 percent.
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Referred to the vision of Industry 4.0, it is still based on automation technology, which requires
consumption of electricity, but at the same time these technologies contribute to reduction of the larger
impact of many industries through the smart traffic management. Hence, this raises a valid question:
how does the new technologies use affect the environmental sustainability?

4.6. Investigation of the Relationship between ICT Use and Energy Consumption

The role of Industry 4.0 is significant, however, the technologies need more and more energy,
particular the ICT sector. Moreover, the obtained results proved a negative influence of energy
consumption on CO2 in emerging economies (for each percentage increase in energy, emission
increases with 0.7 percent). Thus, there is a problem of energy efficiency policy in emerging economies.

In order to investigate the relationship between the ICT use and energy consumption for each
region, the paper offers a correlation matrix to visualize correlation coefficients between relevant
variables (Table 5).

Table 5. Correlation matrix.

Correlation Coefficients, Energy vs. ICT Indicators

Region

ICT1 ICT2 ICT3
Total Africa —-0.86 0.97 0.99
Total Middle East -0.79 0.92 0.99
Total Asia Pacific -0.90 0.98 1.00
Total CIS 0.16 0.24 0.32
Total Europe 0.67 -0.67 —0.81
Total Americas -0.77 0.61 0.73

Source: International Telecommunication Union (2017). BP Statistical Review of World Energy (2018).

The analyses show that in CIS countries there is a positive correlation between energy consumption
and ICT indicators, at the same time, the values of the coefficients are very low: ICT1 (0.16), ICT2
(0.24) and ICT3 (0.32). In Europe there is another situation—a negative relationship between two ICT
indicators and energy: ICT2 (-0.67) and ICT3 (-0.81), that can be a result of active implementation of
energy saving technologies in European countries. In general, the analysis shows, that the ICT sector
increases the energy consumption in CIS countries.

5. Discussion

5.1. Limitations and Recommendations

This study has several limitations. First, on a sector level the study looks at indicators of the ICT
sector only, which plays a key supporting role for intelligent manufacturing.

Second, this present study of the relationship between environmental degradation and economic
development samples the data for eleven Eastern European and Central Asian economies for the
period 1990 to 2014. Hence, it remains uncertain, if these countries have reached the turning point for
CO2 emissions during the recent years.

Thus, in order to obtain more comprehensive results future research should be expanded using
additional indicators to measure the impact of Industry 4.0 in a more recent period.

The results show that emerging economies have similar problems. Hence, to create a well-balanced
system and improve an energy situation in terms of technological leadership of each emerging country
the following pillars can be of interest:

—  energy saving and energy efficiency (attraction of FDI to unleash innovation potential of the industry);
—  strategic reserves (harnessing the power of the energy sector, including renewables);

—  import diversification (advanced supply chain transparency);

—  integration into the EU energy area (connected and synchronized energy networks).
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Such a system will become one of the safe guards of the country’s survival under adverse external
circumstances, preserving its sovereignty, territorial integrity and further economic development.

5.2. Implications

International experience shows that social progress largely depends on maintaining a balance
between the goals of supporting economic growth, business competitiveness, environmental security
and reducing social inequality. In order to achieve long-term goals, certain short- and medium-term
tasks must be consistently implemented along with sufficient policy measures.

Overall, it is clear that innovations play a central role in the policymaking process. Park et al. (2010)
stated that technological development in the ICT sector, services, industry, agriculture and market-based
policies are main strategies of ecological modernization in China. Also, it should be noted, circular
economy (Garcia-Muifia et al. 2018), cleaner production (Gavrilescu 2004), low-carbon technologies
(Karpa 2017), corporate social responsibility are key components of ecological modernization.

Furthermore, it is recommended for Eastern European and Central Asian economies to consider
the experience of the policy implications of other developing countries, which are also struggling
with striking a balance between economic growth and environmental protection (Nguyen et al. 2019).
For example, Vuong (2018) highlights the significance of high-tech industries in Vietnam, which
presently takes high position in the global value chain among emerging markets. At the same time, the
society has been enthusiastic for technology and startups in recent years. But in fact, this situation leads
to some changes in Vietnamese agriculture, finance, and banking, and even Hanoi urban (Vuong 2019).

Bocken et al. (2014) have pointed out that for successful adoption of sustainable business models
it is needed to combine innovations, technology, new innovative approaches to collaboration and
education, and to raise awareness to facilitate and obtain application of the system perspective.

Also, this approach is widespread nowadays, some researchers have already offered actionable
recommendations on how to mitigate and curb the explosive industry sector global greenhouse gas
emissions footprint, through a combination of renewable energy use, tax policies, managerial actions,
and alternative business models (Belkhir and Elmeligi 2018).

Moreover, the results show that some Eastern European countries, which are members of EU,
nowadays implements different tools toward the protection of environment and provides effective
energy saving policy. Thus, the situation in these economies has improved substantially. Also, the
institutional development index of these countries shows huge differences between the EU members
and other Eastern European and Central Asian countries, e.g., Bulgaria and Romania at the top and
Tajikistan at the bottom of the list (Grytten and Koilo 2019).

To sum up, the obtained results prove that implementation of new technologies have huge impact
on energy consumption, which presently leads to environmental degradation in some regions.

6. Conclusions

The present study empirically investigates the long-run relationship between carbon dioxide
emissions, economic growth, net FDI inflows, energy intensity, and trade openness.

According to the data analysis, the following conclusions was obtained: the results confirm the
carbon emission’s Kuznets curve hypothesis in Eastern Europe and Central Asia. The relationship
between carbon emission and economic growth tends to follow an inverted U-shaped Kuznets curve.

Also, estimated income elasticities of CO2 emissions for individual countries in Eastern Europe
and Central Asia perform differently. The paper concludes that within a group Ukraine and Kazakhstan
has the most sensitive change in economic growth in respect to its CO2. At the same time, Tajikistan
has a negative elasticity, thus in this country the relationship between its real GDP per capita and
environmental degradation is inelastic.

The results confirm that some emerging economies have already reached the point, when the
environmental situation can be improved and sustainable goals can be achieved. Based on above
mentioned results derived from this study the following conclusions can be obtained: politics, which
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are based on innovative transition to a low-carbon economy can offer great opportunities for economic
growth and achieving the sustainable development goals.

Industry 4.0 could promote significant environmental, economic, and social benefits, therefore,
new technologies should strive to contribute towards a more “sustainable development” and promote
energy conservation in order to reduce carbon emissions.

Nevertheless, the results show that ICT sector has a different impact on sustainability in different
regions, e.g., new technologies use increases the energy consumption in CIS countries, while in Europe
there is another tendency. As long as energy intensity and carbon intensity levels remain high in
emerging economies, there is a need for further investigation of the relationship between technology
use and CO2 emissions. Moreover, future studies should be expanded using additional indicators to
measure the impact of Industry 4.0 on sustainability.
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Abstract: The growing trend of merging and acquisition (M&A) investments from emerging to
developed market economies over the last two decades motivates the question on the long-run effects
of M&A on the wealth of emerging markets. This paper contributes to the current literature on
cross-border M&A (CBMA) by focusing on the long-term effects of this event on the bidder’s stock
return in emerging markets. To address the challenges of finding an accurate measure for the effects,
this study applies the propensity score matching framework in tandem with difference-in-differences
(DID) on a comprehensive dataset over the 1990-2010 period. The analyses show evidence of
systematic detrimental impacts of cross-border M&A on shareholders’ welfare in the long run, to a
certain extent, diverging from the existing literature, which mainly highlights the positive effects for
certain types of M&A. The striking finding is that such strong negative effects remain persistent even
when various factors previously known as capable of suppressing underperformance are considered.
Our study is in line with the growing landscape of cross-border mergers and acquisitions from the
“poor” to the “rich” countries.

Keywords: M&A; wealth effects; propensity score matching; emerging markets

1. Introduction

With the arrival of Industry 4.0 and the shifting landscape of entrepreneurial finance in recent
years, cross-border mergers and acquisitions (CBMA) have recorded growth in both values, as well
as in the number of deals across different regions in recent years (OECD 2017). More impressive in
this development is the embedded growth of international acquisitions from emerging to developed
countries. By 2013, the number of deals made by emerging-market companies had accounted for 37%
of the world market for cross-border deals, having recorded annual double-digit growth from 2000
to 2013 (Cogman et al. 2015). In terms of value, the figure skyrocketed by 929% from US$17 billion
in 2003 to US$175 billion in 2013 (UNCTAD 2014). The remarkable increase of M&A from emerging
countries is often driven by the advanced technology, brand names, and natural resources of target firms
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(Cogman et al. 2015; Deng 2013; Deng and Yang 2015; Lebedev et al. 2015). While much of the M&A
literature has shed light on various aspects of CBMA (e.g., the motivation, the strategic implication,
and the market reaction), it is surprising that little is known about the wealth effects of M&A events on
the acquiring firms in emerging markets. Given that firms from emerging and developed markets face
asymmetries in corporate governance, institutional environments, and financial practices (Boateng
and Huang 2017; Chari et al. 2009; Young et al. 2008), extending the literature on the wealth effects
of acquirers from less-developed markets could consolidate the current cross-border M&A trend,
especially in the wake of computational entrepreneurship (Vuong 2019).

This paper aims to bridge the gap in the literature concerning the long-term effects of CBMA events
on the bidder’s stock return in emerging markets. One of the challenges in the long-run study is the
accuracy of the measure (Sudarsanam and Mahate 2003). The incremental return as a result of the CBMA
event is traditionally measured as the difference between observed return and the estimated return using
a market (i.e., single index) model. While such a method is acceptable in the short-run study, as the firm
risk is relatively stable, it is fundamentally flawed for long-run investigation, because the genuine effect
of the CBMA event cannot be isolated from the organic growth of the firm in the course of months or
years, resulting in bias estimates (Jensen and Ruback 1983). Alternatively, Barber and Lyon (1997), Spiess
and Affleck-Graves (1995), and Loughran and Ritter (1995) used a matching method that benchmarks
the observed return against the return of the matched firm (firm having similar size and market-to-book).
Essentially, this method trades off the assumption that the firm risk stays unchanged after the M&A
event (i.e., market model) with the assumption that firms with similar ex-ante characteristics yield the
same ex-post return. It is possible to improve the accuracy of the latter method by matching firms upon
several characteristics with a propensity score matching (PSM) model. Even though PSM allows for
multi-dimensional matching, it is still vulnerable to temporal time-invariant and unobservable selection
bias. Such bias, however, could be fixed when combing PSM with a difference-in-differences (DIDs)
estimation technique (Blundell and Dias 2000; Girma et al. 2003). As a result, this paper employs DIDs in
tandem with PSM to answer the following research questions:

RQ1: What are the long-term wealth effects of CBMAs on shareholders’ return in emerging markets?

RQ2: How would the wealth effects change when controlling for factors such as related industry,
payment method, acquisition for control, prior experience, and structure break, which are known to
have positive impacts on the outcome of M&As?

The current study is structured as follows: Section 2 explores the agency problem and reviews the
literature on CBMA wealth effects and their determinants. Section 3 explains the data and methodology,
while Section 4 discusses the findings and their implications. The paper ends with the concluding
remarks in Section 5.

2. Literature Review

2.1. The Wealth Effects of CBMA of an Emerging-Market Acquirer

Within the extant finance literature, findings remain inconclusive over whether such acquisition
enhances or decreases the value of the acquiring firm. Martynova and Renneboog (2009) conducted
a meta-analysis on M&A and documented series of significant evidence that the value of bidding
firms tends to decline over several years after the M&A. However, the evidence of negative long-run
abnormal return disappears when certain types of acquisitions are taken into consideration. For instance,
Sudarsanam and Mahate (2003) and Mitchell and Stafford (2000) find cash-financed outperforms
stock-financed for acquirers with a high market-to-book ratio (Glamour firm). Franks and Harris (1989)
show that hostile bids generate better value to acquirers than friendly bids in a three-year event
window; consistently, Cosh and Guest (2001) find significant long-run abnormal returns for hostile
takeovers. In addition, Bradley and Sundaram (2004) report evidence showing that the acquiring
of a listed target yields a higher return than taking over a private target in the long run. Recently,
Bhabra and Huang (2013) found strong evidence of improved shareholder value over three years
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following the M&A, especially for transactions involving state-owned enterprise, payment in cash,
domestic target, and related industry. The mixture of evidence suggests that the wealth effect is
contingent on the characteristics of the acquirers, the transactions specifics, and the environment
settings. Such conditions vary among groups of acquirers. Therefore, it is unlikely to generalize the
findings in developed countries in the emerging counterparts, despite the abundance of studies found
in the former nations.

2.2. The Characteristics of M&A from Emerging to Developed Markets

The agency problem arises from moral hazard and information asymmetry, and it is often cited as
one of the major drivers of all strategic managerial decisions, including M&A (Jensen and Meckling 1976).
In emerging countries, the managerial entrenchment could be more severe because of their particular
ownership structure. In China, for example, large bidders are often controlled by the Government,
who has the right to assign a chief executive officer (CEO). However, CEOs in the state-owned enterprises
are normally rooted from political connection, hence enjoying protection in exchange for offering lucrative
opportunities to government agencies (Faccio 2010; Luo 2001; Sheng et al. 2011; Sun et al. 2012). Such a
bureaucratic mechanism inflicts damage to creditors and public shareholders (Radelet et al. 1998).

Additionally, Gibson (2003) argues that stock ownership in emerging countries is not well diffused,
because a large portion of emerging-market firms is small- and medium-sized, often controlled by
founding families (Bhaumik and Gregoriou 2010; Bhaumik and Driffield 2011). A typical family firm
often operates on a unique design, which has proven successful in the domestic market for generations.
CBMA to more advanced markets dominated by large enterprises might lead to a change in such a
business model and potential corporate cultural conflict in the integration phase (Gallo and Sveen 1991).
These factors are frequently referred to as detrimental to shareholders’ wealth. Thus, given the distinctive
state ownership and dominant family holding, the wealth effect might be different between emerging
and developed markets.

Dunning et al. (2007) argued that international expansion via Mé&A requires certain proprietary
advantages to create synergies such as ownership, location, and internalization (i.e., eclectic paradigm).
While developed-market acquirers normally have access to privileged technology, high-end markets,
and superior management skills, an emerging-market counterpart owns a different set of advantages,
namely the ability to gather a huge low-cost labor force on short notice or the capability of dealing
with political instability (Guillén and Garcia-Canal 2009). Such advantages entail not only different
synergies, but also different motivation for emerging-market acquirers. For example, the acquisition of
intangible assets such as patents, trademarks, brand name, and distribution network in the developed
nation is regularly found in various studies on emerging countries (Antkiewicz and Whalley 2006;
Deng 2004; Grimpe and Hussinger 2009; Guillén and Garcia-Canal 2009). The differences in synergy
and motivation should reflect in the ex post performance of the CBMA transaction.

2.3. Determinants of CBMA Wealth Effects in Emerging Markets

2.3.1. Industry Relatedness

Industrial relatedness has been widely debated in finance and strategic management literature.
Several studies argue that acquiring related target (firms having the same Standard Industrial
Classifications (SIC) code to acquirer’s) could create both operational synergies by removing duplicates,
laying off workers, and enhancing absorptive capacity. Lien and Klein (2008) argue that related
acquisition should create higher value to shareholders than unrelated (i.e., conglomerate or diversifying)
acquisitions. By contrast, diversification may entail a low cost of borrowing or the flexibility of the
internal financial market. Gatzer et al. (2014) conducted a survey of CEOs about the motive of firm
diversification and found that a lower level of earnings volatility and financial distress are the most
important drivers of CEO diversification decision.
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Besides, the business model of a diversified firm, organized as a set of interlinked operational
units financially controlled by a hub, embeds an internal capital market. Allocation of the fund
through such a convenient tunnel reduces financing frictions, enhancing the financial capability,
and allowing for a higher level of investment (Stein 2003). However, the privilege of the internal capital
market may encourage managers’ rent-seeking behavior (Scharfstein and Stein 2000), leading to either
overinvestment (Matsusaka and Nanda 2002; Stulz 1990) or sub-optimal allocation of the resources
(Lien and Klein 2008).

The existing empirical evidence on the performance of related mergers and acquisitions seems to
be mixed. Comment and Jarrell (1995) and Bhagat et al. (1990) provide evidence of optimistic market
reaction to the announcement of a firm’s plan to refocus, while Servaes (1996) and Lang and Stulz (1994)
find that diversified firms are traded at a discount. On the contrary, some studies find evidence rejecting
the undervaluation in conglomerate acquisitions. Campa and Kedia (2002) and Graham et al. (2002) find
that the causal relationship between diversification and undervaluation is spurred by common factors.
Once they are controlled, the discount disappears. Similar evidence is found in Chevalier (2004) and
Villalonga (2004).

In an emerging market, Khanna and Palepu (2000) report a prevalence of conglomerate acquisitions,
which either favor the internal capital market privilege or indicate that emerging-market acquirers
possess limited choice and yet manage to generate incremental value. Kale (2004) argued that the latter
case is possible as the markets for corporate control in emerging countries are still in the infant stage,
and the pioneer acquirers can still grasp the “low hanging fruits”. Nonetheless, such opportunities
should soon deplete, given the recent “tsunami” of outward investments from emerging nations.

2.3.2. Method of Payment

Paying for the target with cash or with stock or anything in between is not a concern if the market
is theoretically efficient, as all existing information fully reflected in current stock price would eliminate
the abnormal return of any news announcement. In effect, the empirical evidence documents the
positive impacts of cash financing and underperformance of a stock exchange transaction (Loughran
and Vijh 1997; Mitchell and Stafford 2000; Rau and Vermaelen 1998). The underlying signaling theory
assumes market inefficiency, and hence each party to the M&A transaction generally seizes private
information unavailable to the counterparty and the public. In such an asymmetric environment,
the cash-financed acquisition announcement signals the acquirer’s share being undervalued, while the
stock-financing announcement signals overvaluation (Myers and Majluf 1984). The subsequent market
adjustment toward the payment method in the announcement underpins a substantial movement in
the market, causing significant abnormal return, not only in the short run, but also several years after
the acquisition (Loughran and Vijh 1997).

Also, the classic market microstructure literature establishes that stock price and liquidity are
influenced by information asymmetry (O’Hara 2003). In larger and more efficient markets, traders
encounter a lower trading cost, and informed traders might extract extra return at the expense of the
uninformed trader (Agudelo et al. 2015). Accordingly, acquirers in a weaker institutional setting like
that in an emerging country should possess more private information, which helps them extract even
more benefit from the less informed targets. Thus, we expect a stronger positive wealth effect in a
cash-financing transaction in emerging than in developed countries.

2.3.3. Power of Control

The controlling ownership of target is crucial in cross-border acquisitions, as the target’s
management would otherwise take advantage of the incomplete contract and refrain from sharing
strategic resources such as technology or management expertise. Control rights also entitle acquirers
exclusive benefits of which minority shareholders are unaware. Grossman and Hart (1986) postulate
that acquirers are likely to be undermined by the target’s “opportunistic and distortionary” behavior
unless the residual control right is attained. The empirical evidence, indeed, supports this argument,
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as Chari et al. (2009) find that control is the key element of positive abnormal return. If the control is not
accounted for, the evidence immediately shows detrimental wealth effects. Dyck and Zingales (2004)
even attempted to measure the corporate control premium, reporting that such a premium ranges
from —4% (in Japan) to +65% (in Brazil). Such evidence demonstrates that the value of the control is
higher in less developed countries. Thus, this paper expects positive effects of control ownership in the
long run.

2.3.4. Prior Experience

An acquirer having prior experience in corporate control in developed markets can reduce the
transaction and post-integration costs in subsequent attempts. Barkema et al. (1996) argue that knowledge
of the foreign country such as institutional characteristics could reduce the cultural barrier on both
corporate and national levels. Effectively, Aggarwal and Samwick (2003) find lessons that learned in
previous encounters increase the chance of success for serial acquirers. However, it is not necessarily
beneficial when the acquirers have a good track record on acquisition performance. Roll (1986) theorizes
that historical successes invoke managerial hubris, which clouds the manger’s judgments in subsequent
transactions and hence value destruction post-acquisition. Tanna and Yousef (2019) find supporting
evidence for the hubris hypothesis that experienced acquirers entail higher systematic risk. Consistently,
Al Rahahleh and Wei (2012) find that firms undertaking frequent M&A also suffer from declining return.
The inconsistent evidence suggests a rather unpredictable behavior of prior acquisition experience in the
emerging market.

2.3.5. Structural Break

Mergers and acquisitions appear to occur in waves, each of which is characterized by a different
set of conditions (Martynova and Renneboog 2009). Thus, it is necessary to consider M&A activity at
different homogeneous periods (Jarrell and Bradley 1980). Empirically, Asquith et al. (1983) break
their merger sample based on two periods and statistically verify the difference in wealth effects with
pairwise t-statistics, which supports the necessity for the consideration of structural break in M&A
investigations. The growing trend of the M&A market in the emerging country described in Kale (2004)
depicts that the M&A market was virtually nonexistent before the 1990s, however, the gradual financial
liberalization attracts a rapid growth of participants.

Insummary, the widely accepted view on the value destruction of M&A in developed nations appears
uncertain in emerging countries, as existing theories and evidence are inconsistent. Some factors affecting
acquisition performance such as ownership structure, government involvement, and institutional and
corporate governance development in emerging countries behave differently in a different setting,
which makes the answer on long-term wealth effects less predictable in the emerging world.

3. Data and Methodology
3.1. Data

3.1.1. Data Sources

The M&A events from emerging to developed countries are collected from the Thomson One
database, for 20 years, from 1990 to 2010, a period right before the dawn of Industry 4.0. The data
include characteristics of the deal, country, and industry specifics. Initially, the total number of M&A
deals reach nearly 140,000. However, the final sample drops to 281 after screening out all the missing
data (as shown in Table 1 and Figure 1). To compensate for the lack of recent data on M&As, firm
specifics and return data are extracted from World Scope, thereby each acquiring firm is matched
against a whole set of all available listed firms in the corresponding country. For example, to find
the wealth effects of a cross-border M&A for each Indian acquirer, we collect from WorldScope the
data on size, market-to-book, and cash holding level along with Datastream’s return indices of all
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non-acquirer listed firms in India (more than 5000 firms) in the following five years to yield the optimal
result. The total non-acquiring firms used for matching across the sample is 35,651, which makes our
sample larger than most samples documented in the literature. These steps are carried out together
with 20 years of data on M&A to ensure the reliability and representativeness of the wave of M&As
from emerging to developed markets explored in this paper.

Table 1. Full sample overview.

Target Country Acquirer Country Number of Deals

All All 139,895

All Emerging 13,991
Developed Emerging 1130
Developed Emerging 281 *

* 281 is the final sample after screening out the missing data.
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Figure 1. Number of deals by year (Source: study sample).

3.1.2. Sample Description

This section goes into a detailed description of the sample. The breakdown of the sample by
emerging and developed countries shown in Table 2 illustrates that India is the most active country in
CBMA to developed countries, while the U.S. is the top receiving country, as expected. Outbound
M&A from an emerging to a developed country is a new trend, as less than 15 deals have been reported
every single year until 2000. The frequency starts to pick up rapidly after 2000 and reaches a peak
in 2008. A year after that, deals dropped dramatically, perhaps due to the financial crisis, which
supports a view of structure break. Table 3 illustrates more details of the sample structure. It is noted
that non-cash payment is dominant to cash payment, even though non-cash payments, as discussed
earlier, imply ex-post underperformance. Other than that, the sample structure is consistent with our
expectation. More specifically, related acquisition, acquisition for control, and inexperienced bidder
are all dominant forces.
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Table 2. Distribution of merger and acquisition (M&A) events by country (Source: authors’ calculations).

Bidder Country  Frequency Percent  Target Country  Frequency Percent

India 96 34.16 USA 86 30.6
Malaysia 51 18.15 UK 52 18.51
South Africa 34 12.1 Australia 47 16.73
Taiwan 25 8.9 Canada 17 6.05
China 20 7.12 Germany 15 5.34
Russia 8 2.85 Ttaly 10 3.56
Mexico 7 2.49 Netherlands 7 2.49
Philippines 6 2.14 Japan 6 2.14
Poland 6 2.14 Spain 6 2.14
Korea 5 1.78 Denmark 4 1.42
Brazil 4 1.42 Finland 4 1.42
Egypt 3 1.07 Swiss 4 1.42
Hungary 3 1.07 Austria 3 1.07
Thailand 3 1.07 Belgium 3 1.07
Turkey 3 1.07 France 3 1.07
Argentina 2 0.71 Norway 3 1.07
Columbia 2 0.71 Sweden 3 1.07
Indonesia 1 0.36 Iceland 2 0.71
Pakistan 1 0.36 Luxembourg 2 0.71
Peru 1 0.36 Portugal 2 0.71
Total 281 100 Ireland 1 0.36
New Zealand 1 0.36
Total 281 100

Table 3. Breakdown of the sample by categories.

Category M&A Type Freq.  Percent.
Relatedness Related acquisition 155 55.16
Conglomerate acquisition 126 44.84
Acquisition for control Less than 50% of the target’s shares acquired 75 27.47
More than 50% of the target’s shares acquired =~ 198 72.53
Payment method Cash payment only 114 40.57
Non-cash payment 167 59.43
Prior acquisition experience  Inexperienced bidder 190 67.62
Experienced bidder 91 32.38

3.2. Methodology

The long-term wealth effect is estimated with the propensity score matching (PSM) model in
tandem with differences-in-differences (DIDs), a quasi-experimental method attempted to replicate
“randomized trials” in scientific experiments (Guo and Fraser 2014; Rubin 2008). Essentially, the PSM
framework finds a counterfactual firm based on an ex-ante set of specific characteristics. In this
paper, we assume that firms sharing a similar size, market-to-book, and cash level are subject to the
same propensity of undertaking a similar acquisition. Barber and Lyon (1997) advocates for size and
market-to-book along with Loughran and Ritter (1995), Spiess and Affleck-Graves (1995), and Fama
and French (1993), while Jensen (1986) argues that cash level is a crucial determinant of acquisition
decision. Further, Bhaumik and Gregoriou (2010) argue that cash abundance could motivate Indian
firms into detrimental acquisitions. Besides the three conditioning variables, we also control for country
and industry fixed effects. The PSM model specification is presented in Equation (1).

Prob (Acquirer; = 1) = a; + BiX; + yi + 6i + €, (1)

where
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Prob (Acquier; = 1): The probability of an emerging-market firm engaging in CBMA in developed markets
X;: Three vectors representing the size, market-to-book, and cash level

yi: Control for country fixed effects

o;: Control for industry fixed effects

¢;: The error term

a;: The intercept

Given its advantage of multidimensional matching, the PSM alone is under scrutiny because it
fails to account for the longitudinal nature of the sample where the return is observed at two different
time stamps (Heckman et al. 1997). Thus, it needs to coordinate with DIDs to cope with the dynamics
of the event study, thereby capable of reducing selections on observables and “temporal time-invariant”
unobservables (Guo and Fraser 2014; Girma et al. 2006; and Blundell and Dias 2000). The final estimator
is given in Equation (2).

1 ny 13 o
DIDs = == 3 ) (Yuu = Yuug) = 2, Wi ) (Yor, = Yon) | @)
ieT jeC

where

DIDs: The estimated long-term wealth effect
T = {il,iz, ... ,i,,l}: The set of acquirers
C= { J1sj2seees jnz}: The set of counterfactual firms

(Y1, Yp): The respective observed return of the acquirer, and its counterfactual
(to, t1): Lower bound and upper bound of the event window

(Yltli - Yltoi)i The observed return growth of the acquirer in the event window
(Yo, 7= Yot ]-): The observed return growth of a control firm in the event window
W(i, j): The Kernel weighting function

_nic W(i, /) (Yor,j = Yoryj): The estimated counterfactual return growth

JE

The weighting kernel function allows for one-to-many matching under two conditions: (1) the
counterfactual’s propensity falls within a certain radius of acquirer’s, and (2) the acquirer and control
firms must be in the same common support region to ensure a match for each acquirer. With the
kernel-based matching mechanism (KBM), the control firm within the radius will be assigned higher
weight if its propensity is closer to that of the acquirer. Moreover, trimming levels of 2%, 5%, and 10%
are undertaken as a sensitivity check for the acquirer and controls stay within the common support
region, a procedure suggested by Heckman et al. (1997) and Guo and Fraser (2014).

In summary, this paper employs PSM and DIDs to estimate the long-run wealth effect, given its
advantages in dealing with selections on both observables (e.g., size, market-to-book, and cash level) as
well as “temporal time-invariant” unobservables. Such advantages are significant as “the power of event
study methodology depends crucially on the quality of the benchmark” (Dimson and Marsh 1986).

4. Results and Discussion

4.1. Full Sample Analysis

The DIDs’ estimates illustrate significant negative wealth effects in the course of three, four,
and five years after the effective date of the CBMA transaction, and the evidence is consistent for all
sensitivity analyses on a 2%, 5%, and 10% trimming level. Table 4 clearly shows a higher detrimental
effect when the event window is longer. The abnormal return is around 26% in the three-year
window but could reach more than 70% in a five-year window. Thus, if the non-acquirer’s stock
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return stays unchanged, the acquirer’s relatively goes down by 26% after three years and down by
approximately 70% after five years. The manifested evidence is strong, but not uncanny in the literature.
For example, Agrawal et al. (1992) find that acquirers underperform by 10.26% in a six-year event
window, while Sudarsanam and Gao (2003) report 32% underperformance of U.K. high-tech firms in
just a one-year event window. Conn et al. (2005) also find a decrease of 19.78% in a three-year event
window. The strong evidence of detrimental wealth effect indicates that the potential synergies in
CBMA from emerging to developed nations have never been materialized, or the relating frictions
outweigh the synergies of the M&A in the long run.

4.2. Subsample Analysis

Further examination of subsamples based on potential factors underpinning the wealth effect
demonstrates consistent negative wealth effects across the results (Table 4, Panel B). Related acquisition
underperforms by 46.18% to 50.84% after four years, while unrelated acquisition underperforms after
five years, ranging from 50.76% to 57.79%. This evidence is not aligned with the prior expectation that
either related or unrelated may provide incremental wealth effects.

Also, this paper anticipates that the negative effect may be different in consideration of the payment
method. However, we find no evidence of positive long-term adjustment. Moreover, the non-cash
demonstrates a powerful value destruction effect after three and especially five years. Specifically,
if the return of a counterfactual group increases by 100%, such a return of the acquirer with non-cash
financing increases about 10% at best or possibly stays the same after five years. Such strong evidence
lends support to the signaling theory because no significant negative abnormal return is observed in
the cash-financing subsample.

Furthermore, the power of control is unable to overwhelm the overall negative effect, because
significant underperformance evidence is observed in the three- to five-year windows. The level of
negative in this subsample is similar to that in the full sample, indicating that taming of the incomplete
contract issues or control of strategic assets is insufficient to defeat the post-integration problems.

Finally, similar stories unfold for the experience and the structure break. No sign of positive effects
is reported, which again highlights the predominance of ex-post integration issues over acquirer’s
experience. Similarly, positive change in the business environment during the second period of the
merger is not yet adequate to create a positive effect.

Overall, we find strong evidence of the bidder’s long-term value destruction in all settings, which is
consistent with the previous literature. However, the special finding is that a variety of potential factors
previously shown to be capable of undermining difficulties in M&A were all rendered ineffective.

Table 4. Full sample and subsample results.

Sample Event Window Spec1 Spec2 Spec3
Panel A: Full sample
1 —-0.0095 —0.0080 —-0.0018
2 -0.0711 —0.0774 -0.0714
3 —0.2613 **  —0.2806 ** —0.2592 **
4 —0.3680 **  —0.3970 ** —0.3538 **
5 -0.6914 **  -0.7141** —0.6167 **
Panel B: Acquirers with no prior experience in developed markets
—-0.0276 —0.0287 —-0.0287
—-0.0875 —0.1063 —0.1063
No Exp. —0.2354 —0.2506 —0.2506

—0.3992 % —0.4261*  —0.4261 **
—-0.7816**  —-0.8156 **  —0.8156 **

Tl W N =
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Table 4. Cont.

Sample Event Window Spec1 Spec 2 Spec 3
Panel C: Related vs. Unrelated
1 -0.1279 -0.1310 —-0.1221
2 —0.1684 -0.1751 -0.1716
Related 3 —0.2954 —-0.3291 —0.2984
4 —-0.4730**  —0.5084 **  —0.4618 **
5 —-0.7535 —-0.7681 -0.7163
1 0.0867 0.0868 0.0792
2 0.0029 0.0088 0.0161
Unrelated 3 —-0.2250 —-0.2282 -0.2156
4 —-0.2801 -0.2709 —0.2428
5 -0.5779 **  —-0.5718 **  —0.5076 **
Panel D: Acquisitions NOT funded by pure cash
1 0.0092 —0.0056 0.0103
2 —-0.0866 —-0.1029 —-0.0867
Non-Cash 3 —0.3983 **  —-0.4259 **  —0.3907 *
4 —-0.5369 -0.5415 —-0.4886
5 —0.9869 **  —-0.9705*  —0.8913 **

Panel E: Acquisitions for control

1 -0.0488 -0.0577 -0.0426
2 -0.1158 -0.1271 -0.1187
Control 50 3 —0.3370**  —0.3688 **  —0.3464 **
4 -0.3671*  —0.3960 **  —0.3753 **
5 —0.6675**  —0.6703 **  —0.6148 **
1 0.0783 0.0963 0.0909
2 0.0144 0.0260 0.0237
Minority 3 -0.0251 -0.0085 -0.0388
4 -0.2926 -0.2873 -0.2897
5 —0.6105**  —0.6256 **  —0.6242 **
Panel F: Acquisitions in two merger waves
1 -0.0034 -0.0007 0.0220
2 -0.0901 -0.1092 -0.0874
Bzeégge 3 -03129*  —0.3513*  -0.3359 **
4 —0.4541**  —-0.5226**  —0.4589 **
5 —0.7514**  -0.8739**  —0.7366 **
1 -0.0192 -0.0214 -0.0168
2 -0.0780 -0.0867 -0.0882
After 2003 3 -0.2481 -0.2844 -0.2703
4 —0.3418 **  -0.3790**  -0.3664 **
5 —0.6088 **  —0.6363 **  —0.5980 **

NOTE: The table reports the average treatment effects on the treated (i.e., wealth effect) in the long-run. Specification
1: The default setting where no trimming is made and bandwidth is set to 0.8. Specification 2: 5% of the treated cases
are trimmed to drop cases in the off-support region. Specification 3: The bandwidth is set to a smaller value of 0.5,
meaning that a smaller number of control cases is used in the calculation of the counterfactual outcome. ** significant
at the 5% conventional level, generated by the bias-corrected (BC) method in the bootstrapping procedure.

5. Conclusions

This study sets out to examine the wealth effect of cross-border M&A from emerging to developed
countries on the acquiring firm. Using a comprehensive sample from the 1990-2010 period, we find
strong, statistically significant evidence for the negative wealth effects of M&A events. The negative
wealth effects are consistently estimated in three-, four-, and five-year event windows, and reach
approximately —69% after five years. This evidence highlights the difficulty to achieve synergies in
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cross-border M&As from emerging to advanced markets, in which, even a time window of five years,
would not mitigate the negative effects. This result suggests conflicts that come from differences in
culture, institution, market, business practice, and so on (Dunning et al. 2007; Gallo and Sveen 1991;
Nguyen et al. 2019; Vuong 2016a, 2016b) present considerable challenges for emerging market acquirers
to benefit from M&A deals in mature markets.

More importantly, this study finds that the negative effects remain persistent even when we control
for factors presumed to have potentially positive impacts, such as industry relatedness, method of
payment (Mitchell and Stafford 2000; Sudarsanam and Mahate 2003), acquisition for control (Cosh and
Guest 2001; Franks and Harris 1989), prior experience (Aggarwal and Samwick 2003; Barkema et al. 1996),
and structure break (Jarrell and Bradley 1980). We find that M&A with the non-cash financing method
show a strong negative wealth effect after three and five years. This observation lends support to the
signaling theory (Connelly et al. 2011) that no significant negative abnormal return is revealed in the
cash-financing subsample. Furthermore, our study shows the power to control, especially to mitigate the
negative impacts of an incomplete contract, or the ability to control strategic assets are not enough to
overcome the post-merger problems (Agrawal et al. 1992; Rau and Vermaelen 1998). As for the structure
break and prior experience aspects, the analyses indicate similar trends: there is no statistical evidence
for positive effects. This result sheds light on the predominance of post-acquisition issues over acquirer’s
experience and favorable changes in business environment during the second period of the merger.

Our strong evidence highlights the remarkable nature of value destruction of inter-country M&A
investments from the emerging to the developed world, which could serve to admonish companies in
emerging countries to consider their future M&As deals in advanced markets more carefully.

Future research could choose a particular factor to focus on or replicate the study in a more recent
period. As the analysis is based on key assumptions such as “bigger is better,” “heavy bureaucracy,”
and dominance of state control in big companies, the results are bound to change if these assumptions
change. Another suggestion is to cover further analysis using Bayesian network modeling with the
“bayesvl” R package (La and Vuong 2019; Vuong and La 2019). Last, but not least, with the arrival of
Industry 4.0 and the rapid change of globalization, the landscape of entrepreneurial finance has shifted
remarkably, especially for emerging markets (Block et al. 2018; Nguyen et al. 2019). This shifting
business landscape can lead to new findings and possibly positive long-run performance for firms
engaged in cross-border M&A. As such, future studies should extend the research period to cover
more recent events; further scientific understanding in this area will be vital to prevent policy failure
(Vuong 2018; Vuong et al. 2019).
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Abstract: This paper aims to test the adaptive market hypothesis in the two main Vietnamese stock
exchanges, namely Ho Chi Minh City Stock Exchange (HSX) and Hanoi Stock Exchange (HNX), by
measuring the relationship between current stock returns and historical stock returns. In particular,
the tests employed are the automatic variance ratio test (“AVR”), the automatic portmanteau test
("AP”), the generalized spectral test (“GS”), and the time-varying autoregressive (TV-AR) approach.
The empirical results validate the adaptive market hypothesis in the Vietnamese stock market.
Furthermore, the results suggest that the evolution of HSX has served as an important factor of the
adaptive market hypothesis.

Keywords: adaptive market hypothesis; market efficiency; autocorrelation

1. Introduction

Efficient market hypothesis (EMH), proposed by Fama (1970), despite being well known and
influential in finance theory and practice, is still controversial in the predictability of stock market
return. A strong and still rising school of theory, behavioral finance, is one of the strongest opponents
against the arguments of EMH. The core question to this debate is whether stock market movements
are predictable. The idea for the adaptive market hypothesis (AMH) stemmed from the reasoning
of Lo (2004), which claimed much of evidence of an investor’s irrationality (e.g., loss aversion,
overconfidence, overreaction) is, in fact, consistent with the evolutionary model of human behaviors.
Such an evolutionary model indicates that humans adaptation to the ever-changing surroundings is a
result of their continuous perception and learning of the latter. This evolutionary model is further
developed into the adaptive market hypothesis (Lo 2004). Lo (2005) states “Based on evolutionary
principles, the adaptive market hypothesis implies that the degree of market efficiency is related to
environmental factors characterizing market ecologies such as the number of competitors in the market,
the magnitude of profit opportunities available, and the adaptability of the market participants.”
The key point for AMH to be the harmonization of EMH and BF is investor’s ability to learn and to
adapt to the market’s updated situation, as a result, financial markets can be wrong from time to time,
but they learned, evolved to be right, until the next mistake. Cyclical repeats of market inefficiency are
the sign of adaptation, according to AMH. Since its emergence, the AMH theory has drawn significant
attention from academic researchers.

1.1. Papers Discussing Adaptive Market Hypothesis (AMH)

In expansion to Lo’s work (2004), Lim and Brooks (2011) proposed two criteria to test the
AMH theory:

e The market efficiency should be varying through time;
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e The market efficiency should be dependent on market conditions (i.e., financial crises, market
crashes, stock bubbles, ... ).

Most of the evidences found in existing literature conclude that the AMH theory describes the
fluctuations of stock returns better that the EMH theory. Specifically, interesting findings about overtime
changes of market efficiency are clearly seen in the studies of Lim et al. (2006) examining the cases of
in developed and emerging countries and Ito and Sugiyama (2009) researching the phenomenon of
time-varying autocorrelation of the monthly S&P 500 stock returns.

Neely et al. (2009) studied the intertemporal stability of excess returns to technical trading rules
in the foreign exchange market by conducting true, out-of-sample tests on previously studied rules.
They found that excess returns were genuine in the 1970s and 1980s, but gradually declined in the
1990s. This result was consistent with the AMH framework.

Kim et al. (2011) examined the AMH theory by testing the feasibility of stock return forecast,
using the daily and weekly Dow Jones Industrial Average (DJIA) stock returns from 1900 to 2009.
They discovered that in the case where current stock returns can be accurately predicted using historical
prices, the market efficiency is low. Kim employed three autocorrelation tests, which were the variance
ratio test, portmanteau test and the generalized spectral (GS) test to measure the significance of the
autocorrelation. The results indicate that the autocorrelation significance in the data series fluctuated
over time and was dependent on the market conditions. Regarding the market condition dependency,
the market is efficient in times of market crashes, however, it is inefficient in times of crises.

Smith (2012) tested the AMH theory in 15 stock markets of emerging European countries with
those of more developed ones, such as Greece, Portugal, and United England. The variance ratio test is
conducted on the time series data from February 2000 to December 2009. The results show that market
efficiency changes over time to some extent, which is consistent with the AMH theory.

Lim et al. (2013) found that in large US stock indices, the degree of market efficiency expressed
volatility over time. The study applies autocorrelation tests on a rolling-window basis. Additionally,
the bootstrapping procedure was also used to make conclusions. Their main finding is that the studied
market went through multiple periods of efficiency and periods of inefficiency.

Urquhart and McGroarty (2014) tested the adaptive market hypothesis through four well-known
calendar anomalies in the Dow Jones Industrial Average from 1900 to 2013 using subsample analysis
and rolling window analysis. The results showed that all four calendar anomalies support the AMH,
with each calendar anomaly’s performance varying over time. They concluded that the AMH provides
a better explanation for calendar anomalies than the EMH.

Hiremath and Kumari (2014) employed linear and non-linear methods to test the cyclical
phenomenon in India’s stock market. They found that with the linear method the Indian stock market
showed a cyclical pattern, while this pattern was not found using the non-linear method.

Besides the statistical tests using the moving window method, another approach is also employed
to measure market efficiency, i.e., the time-varying model approach.

Ito et al. (2014) applied a non-Bayesian time-varying vector autoregressive (TV-VAR) model to
estimate the joint degree of market efficiency. Their results conclude that the international linkages
and market efficiency change over time and that market behaviors correspond well to historical events
of the international financial system.

Ito et al. (2016) applied TV-AR model to test the evolution through time of the U.S. stock market.
The main findings show that (i) the U.S. market efficiency changes over time, and (ii) efficiency were
violated during recessions, consistent with the assumption of behavioral finance.

Noda (2016) tested AMH within the Japanese context, the study employed a time-varying model
approach, and concluded that the degree of market efficiency changes over time in the markets (TOPIX
and TSE2), the evolving process of the market efficiency varies among stock markets, and the results
support the AMH for the more qualified stock market in Japan.

Almost all of the aforementioned papers have the same finding, which is that the AMH theory
describes fluctuations in stock prices more accurately than the EMH theory. Using two criteria proposed
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by Lim and Brooks (2011), some important aspects needed to take into consideration in this paper are:
(1) the evolution through time of market, (2) applicability of AMH in different exchanges and (3) the
connection between market efficiency and economic cycle.

1.2. Papers Discussing Vietnamese Stock Market Efficiency

The Viet Nam Stock Market (VSM) consists of two stock exchanges: Ho Chi Minh stock exchange
(HOSE) and Hanoi Stock Exchange (HNX) and the VSM performs better now than in the pre-World
Trade Organization (WTO) period in terms of both initial public offerings (IPOs) and seasoned offerings
(Vuong 2018). Vietnamese stock market, despite having a great opportunity to have an upgraded
status from frontier market to emerging market by Morgan Stanley Capital International (MSCI) in the
near future, still faces with many potential issues regarding efficiency due to its special characteristics
especially in the age of digitization and globalization, listed companies worldwide particularly are
facing increasing pressure to innovate, increase productivity and increase competitiveness (Vu et al.
2019). Efficiency is, therefore, of the utmost importance to firms and markets as well. With 19 years of
existence, the market has gone through different phases, from almost inactive in the first 5 years, then
a boom and burst in the next 3 years, and unstable status with different ups and downs afterward
until the moment when speed is everything: Speed of calculation, the speed of thinking, the speed
of failing (Vuong 2019). There is a constant pressure to keep up the streams of content and investors
tend to make decisions based on external information of quotations on the stock market. Apart from
that, the number of institutional investors and foreign investors in the Vietnamese stock market is
approximately around 1% each, contributing to the strong emotional volatility of the market.

Dong Loc et al. (2010) reviewed developments in the Stock Trading Centre (STC) in Ho Chi Minh
City, the precedent of the current HSX to test the weak-form efficiency of the Vietnamese stock market.
An important element of the investigation concerns the possible bias of the results caused by the thin
trading that characterizes the STC. The main conclusion of this paper is that the STC is not efficient in
the weak form.

Phan and Zhou (2014) discussed the weak-form efficiency for the Vietnamese stock market.
The paper tested the random walk hypothesis for weekly stock market returns employing the
autocorrelation test, variance ratio test, and runs test for the period from July 2000 to July 2013.
Results have strongly rejected the random walk hypothesis for the whole period and two out of the
three cycles of the market. Interestingly, the third cycle alone (from February 2009 to July 2013) provided
evidence supporting the random walk hypothesis in the stock index of HSX (VN-Index) showing that
the efficiency of the Vietnamese stock market has gradually been improved during nearly 10 years
in operation.

Cuong and Jian (2014) applied Theory of Planned Behavior (TPB) to explore the impact of factors
influencing individuals’ investment behavioral intention in the Vietnamese stock market. Results found
in this research have supported the hypotheses that an individual investor’s investment intention is
significantly affected by three factors mentioned in the original TPB model including attitude, subjective
norm and perceived behavioral control. The study also found evidence that psychological factors and
also gender have a significant impact on the individuals’ attitude towards investment.

Vo (2015) discussed the role of foreign investors in reducing market volatility using panel data
analysis and found evidence supporting this hypothesis. A suggestion for a higher ratio of foreign
investor existence was also proposed.

However, there was no paper mentioned AMH for the Vietnamese stock market in the literature
the authors have researched, setting up a research gap for further evaluations and evidence of this
market’s efficiency. Also, in line with the assumption of the varying efficiency from time to time of the
AMH, there were signals from the market movements showing that Viethamese markets might have
learned to adapt through time, and became more stable after each period of turmoil, and a test for
AMH in the Vietnamese market context shall contribute to answering the question of efficiency.
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2. Methods and Data Sources

2.1. Methods

This paper examines the AMH theory in two ways: a battery of autocorrelation tests and a
time-varying autoregressive model.

The first battery of tests includes popular serial correlation tests, i.e., the automatic variance ratio
(AVR) test, automatic portmanteau (AO) test, the generalized spectral (GS) test. These tests detect the
linear and non-linear relationships in a time series, from which a conclusion regarding the validation
of the AMH theory can be made.

The second method is involved with the construction of a time-varying autoregressive (“TV-AR”")
model, i.e., an autoregressive model with the coefficients changing over time. This is a fairly new
testing method, which has been introduced in the work of Ito et al. (2014). This method possesses
several advantages over other testing methods.

The details of the methods are presented in the following sections.

2.1.1. Autocorrelation Testing Approach

This paper quantifies the market efficiency through three tests of autocorrelation to examine
whether the level of market efficiency significantly changes over time, aiming at evaluating the
weak-form efficiency of the stock market. The task usually requires autocorrelation tests. The common
understanding is that if time series data exhibit significant autocorrelations, it will be easier to predict
the stock returns using historical prices, and the investors will obtain abnormal gains more easily.
In other words, the more serially correlated the time series data are, the lower the market efficiency is.

Among popular autocorrelation tests, the paper adopted the following quantitative tests:

e  Automatic Variance Ratio (“AVR”) test;
e  Automatic Portmanteau (“AP”) test; and
e  Generalized Spectral (“GS”) test

The main reason why these tests are utilized is that these tests work on data which suffer from
conditional heteroskedasticity, which is a common symptom of financial time series. This is also the
case of Vietnamese stock market indices—in fact, a simple plotting (i.e., Figures 1 and 2) shows that
both VN-INDEX data and HNX-INDEX data exhibit the conditional heteroskedasticity:

0.2

Weekly returns - HSX

-0.2

Figure 1. The weekly returns of HSX in the period from 2005 to 2019.
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02 Weekly returns - HNX
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Figure 2. The weekly returns of Hanoi Stock Exchange (HNX) in the period from 2006 to 2019.

There is visual evidence of conditional heteroskedasticity in both plots above that the series of
returns since volatility clustering can be observed. Particularly, the weeks with large variances in
weekly returns cluster in the period from 2006 to 2010 and the weeks with smaller variance clusters in
more recent periods. Due to such symptom, the paper opts to the three tests above to analyze this type
of data. On a side note, the AVR test and the GS test employ the wild bootstrapping approach, which
is most suited for data of small sample size like Vietnamese stock indices.

Each test possesses different statistical characteristics, which can be complementary to one another.
The characteristics are as follows:

e The AVR test, which is modified from the traditional variance ratio test, is the most popular test in
the AMH examination. This is the primary testing method of this paper.

e The AP test is an asymptotic test, which relies on the squared correlation coefficients. This method
eliminates the possibility that the positive correlations and the negative correlations offset one
another (Kim et al. 2011).

e  The GS test is an autocorrelation test that can determine the non-linear relationship in the data
series. The non-linear relationship in stock data can be recognized (Lim and Brooks 2011), yet
cannot be detected by popular linear tests such as the AVR test and the AP test.

These tests are conducted with the “vrtest” package in R. Specifically, the test statistics were
calculated on the basis of the rolling window method with a fixed 1-year window length. In fact, the
window length observably had a minimal effect on the test results according to the work of Kim et al.
(2011). Afterward, the quantitative results were assessed qualitatively to examine the impact of market
conditions on the degree of market efficiency.

The details on how to conduct each test are as follows:

e The Automatic Variance Ratio (AVR) test

The AVR test is developed based on the traditional variance ratio test (Lo and MacKinlay 1988),
which is the most popular test of the random walk theory, according to Hoque et al. (2007). The test is
based on the statistical feature that the variance of k-periods stock returns equals to k times the variance
of 1-period stock returns, provided that the stock returns series follows a random walk.

The variance ratio is defined to be the weighted sum of correlation coefficients in the stock
returns series:

VRk*G%fl 2 Y ]
() =r5=1+2) " (1= ps
in which: Ui is the variance of k-period stock returns, o is the variance of 1-period stock returns. p jis

the j-degree correlation coefficient. The closer to 1 the VR test statistics are, the better the data series
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follow a random walk. If the VR test statistics are greater than 1, a positive correlation is concluded,
otherwise, if such statistics are less than 1, the series is undergoing a mean reversion. The VR test
statistics are estimated as follows:

in which g is an estimate of p;.

One major setback of this approach is that the value of k is selected based on personal perceptions.
In other words, the traditional variance ratio approach is subjective and may provide irreproducible
results. Choi (1999) proposed the automatic variance ratio test, which employs the data-oriented
method to determine the optimal (k). In the AVR test, Choi assumed that the stock returns series is
identical and independently distributed, and claimed that:

\/%[VR(IZ)_l] d

N — N(0, 1)

However, if the data suffered from conditional heteroskedasticity, the test results may not be
reliable, especially when the sample size is small. In particular, the construction of confidence intervals
following N(0,1) distribution may not reflect the level of uncertainty in the estimate of k. Accordingly,
Kim (2006) proposed an alternative to the normal distribution approach—the wild bootstrapping
approach. This approach is proved to be more suitable than the simple residual bootstrapping method
in case the data exhibits heteroskedasticity.

AVR(k) =

e  The Automatic Portmanteau (AP) test

The AP test is a popular tool to detect autocorrelations in time series data. However, one
shortcoming of the traditional AP test is that when the time series data suffer from conditional
heteroskedasticity, the test statistics may be inaccurate. Accordingly, Lobato et al. (2001) suggested an
advanced AP test, which utilizes the following test statistics:

p
Q=T),p
i=1

in which: ﬁlz = ;91.2/ le ()7[.2 is the estimator for the autocovariance of the time series data of order i,
and Ti2 represents the autocovariance of the squared stock returns. Similar to the selection of k in the
traditional VR test, the advanced AP test also suffers from irreproducibility as the selection of lag p is
based on personal judgements. In order to fix the problem, Escanciano and Lobato (2009) proposed an
automatic data-driven approach which determines the optimal lag p. The test statistics, therefore, can
be calculated as follows:

D=

AQ = Q=TY p?

[
—_

In which, p is the optimal estimator of lag p, determined by Akaike information criterion (AIC) or
Bayesian information criterion (BIC). The AP test statistics follow the Chi-squared distribution with
one degree of freedom.

e The Generalized Spectral (GS) test

The nonlinear correlation, which is ignored in the linear correlation tests such as the AVR test and
the AP test, has been commonly detected in the stock returns (Lim and Brooks 2011).
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Accordingly, Escanciano and Velasco (2006) proposed the generalized spectral test, which can
assess the nonlinear relationship in time series data. This is based on the knowledge that when the stock
return follows a general martingale difference sequence, its normalized spectral density function is
equal to one at all frequencies. The paper suggests that the test statistics are to be calculated as follows:

n-1

N N
D= N0 s [IpitoPwian

j=1

The paper also involved the wild bootstrapping method, in which they obtained the p-value of
the test. If the p-value corresponding with the test statistics is less than 5%, it can be concluded that the
market is inefficient at that point in time.

2.1.2. The Time-Varying Autoregressive (TV-AR) Approach

The time-varying autoregressive model is developed from the simple autoregressive model.

The simple autoregressive model has long been used to assess the linear relationship in time series
data. However, one major drawback of this model is that the coefficients are fixed, and therefore the
simple model cannot handle the time series data with structural breaks, such as stock returns.

Ito et al. (2014) introduced the time-varying autoregressive model as a solution for the
aforementioned drawback.The detail on how to employ the model in the AMH testing is
presented below.

Firstly, the optimal lag order for each series is chosen using the BIC. The optimal lag orders for
VN-INDEX and HNX-INDEX are 2 and 1 correspondingly. Subsequently, a regression followingthe
TV-AR model is conducted, of which the theoretical framework is elaborated below.

The TV-AR model is presented in the form of an equation system as follows (with the assumption
that parameter dynamics restrict the parameters):

Xt = o+ @1, $£X¢-1 + A2 ¢Xp2 + -+ Qg pXp—g + Ut (1)
@ip = a1+ 00 = 1,20, q) )
E(ut) = E(u%) = E(utut,m) =0VYm
E(‘”i,t) = E(vit) = E(v; 40t-m) = 0 Ym

where x; represents the stock return at time £, &; is the time-varying coefficients, #; and v; are the
residuals of the model. (1) and (2) form a system of simultaneous equations for the model.
Denotation of matrices are deployed as follows:

Xt-1
Xt-2 . . . )
X1 = . LA = [lll,ttlz,t e aq,t] ; I, is an identity matrix of order 4.
xt_q
Equation (1) can be rewritten accordingly:

xp= ao+ X, xA] +U;

where XI_l, AI are the transpose of X;_1, Ay correspondingly.
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Assign a range of values (from 1 to T) to the parameter t to obtain the following equation:

x1 ¢

0 ; O1xr & "
X2 1 X A
=] ! I R ©
Xr 1 01 x T X;—l A% ur
x1 a 1 X7 O1xT
u1 0
x AT "y 1 xr
Denotey= | . |;p=| . [U=| "~ [M=]| .
xr AT ur 1 Oixr X7,
where O1 x Tis a1l X T null matrix.
Equation (3) can be simplified accordingly:
y= Mxp+ U 4)
In a similar manner, Equation (2) can be re-written as:
-AY Ogx1 14 Oqxq @ o
0 I, -1 : A
. Oq x 1 q q « ‘1 + '0.2
. . ‘T
0 Oyx1 Oyxyg ] Ap T
-AT Ogx1 —14 Oy xq 1
0 o) I, -I 5
Denote: Z = . ; W= q_X1 _q 1 , V= 02
0 Ogx1 Ogxgq oI o
The following equation is obtained:
z= WX+ V 5)

Equations (4) and (5) form the equation system of the TV-AR model in the matrix form. It can also

be further deducted as below:
y| | M u
HEHM S

The result below is obtained using ordinary least squares (OLS) regression:

-1 T,
s ([ ™ TI'm My
w w w z
The market efficiency is quantified using the following formula, which was used in the work of
Noda (2016), a special case of Ito et al. (2014):
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This formula measures the deviation from the zero coefficients of the corresponding time-varying
moving average (TV-MA) model to our TV-AR model. Hence, the large deviations of MEt from zero is
considered evidence of market inefficiency.

Lastly, the authors also employ the bootstrap procedure to construct the confidence band for
ME;. The detail of the bootstrapping steps is elaborated in the work of Noda (2016). The bootstrap is
conducted under the null hypothesis of zero autocorrelations with 2000 iterations.

2.2. Data

The primary data used in this paper are the weekly stock returns in HNX and HSX, calculated
based on the HNX-INDEX and VN-INDEX correspondingly as below:

= m( % ) — In(Py) - In(Pry)

where:

r¢ is the weekly stock returns at week ¢
Py is the value of VN-INDEX/HNX-INDEX at the last trading day of week t
P;_y is the value of VN-INDEX/HNX-INDEX at the last trading day of week (t — 1)

VN-INDEX data are collected from January 2005 to February 2019, which skipped the first 5 years
from 2000 to 2004 of HSX due to the lack of trading activities during this period. HNX-INDEX is
collected from May 2006 to February 2019. The data were collected from the online portals of two
Vietnamese securities companies, namely VNDIRECT Securities Company and Bao Viet Securities
Company (Supplementary Materials).

3. Empirical Results and Discussion

3.1. AVR Test Results

Figure 3 presents the AVR test results at HSX. The red line represents the AVR test statistics, while
the dotted black line represents the upper bound and lower bound of the confidence interval.
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Figure 3. Automatic variance ratio (AVR) test results for HSX.

In general, HSX stock prices were unstable in the first post-creation years, but recently, such
variations have been lessened. The market efficiency has improved significantly.
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The period from 2006 to 2008 witnessed the peak of AVR statistics, which marked the most
inefficient period of HSX. It is worth noting that, during this period, Vietnam was severely impacted
by the global financial crisis, with VN-INDEX dropped from more than 70% in just one year. Investors
heavily relied on the majority to make trading decisions instead of on the available market information.
Not until 2008 did the AVR test statistics drop to the normal level (i.e., within the confidence interval),
meaning the market achieved efficiency. This behavior is in line with Kim et al.’s (2011) finding
that market efficiency hit bottom in the event of a market crisis and reached its peak when the
market crashed.

During the 2008-2010 period, the AVR test statistics were generally greater than the upper bound
but not by a large amount. This implies that the market retrieved its stability, but was still considered
inefficient, which is likely due to the lasting effect of the financial crisis.

In the first few months of 2011, the AVR statistics continued to drop to nearly zero. This happened
at the same time with the global financial crisis, which resulted from the government debt crisis
in Greece. This behavior, once again, validates the finding of Kim et al. (2011). More importantly,
the impact of the succeeding crisis was not as strong as the preceding one, most probably because
investors were becoming better informed and cautious in trading activities. In fact, the herd mentality
in 2011 was much less serious in 2007, as the market capitalization only increased by 140% in 2010 in
comparison with an increase of 1100% in 2006. This further proves the adaptive nature of the market,
which is also an important implication of the AMH theory.

From 2012 until recently, the AVR statistics have stayed within the confidence interval most of
the time. The AVR statistics occasionally crossed the upper bound and went up (at the beginning of
2018, with an expectation of increasing risk level due to the worsening U.S-China trade war, interest
hike and quantitative tightening), nevertheless, the test statistics have never been too far off the band
and quickly reverted in a short period of time. It can be concluded that while HSX may not be fully
efficient, it has improved substantially in such regard.

The AVR test statistics of HNX are demonstrated in Figure 4 below:
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Figure 4. AVR test results in HNX.

In the first post-creation years, the AVR test statistics at HNX had been remarkably high, which
is likely to result from the market inefficiency and the negative effect of the financial crisis in 2007
and 2011. From 2011 onwards, the AVR test statistics in HNX gained stability and have been highly
correlated with the test statistics in HSX. This suggests that the market efficiency of HNX, despite the
market’s most recent formation, has experienced periods of efficiency and inefficiency although it has
been dependent on market conditions.
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In conclusion, according to the AVR test statistics, the market efficiency in both exchanges expressed
the same behavior: It has been varying over time, with alternating periods of efficiency and periods of
inefficiency. In addition, the study proves that market efficiency is affected by market conditions.

3.2. AP Test Results

The purpose of the AP test is to solidify the AVR test results and to make sure that no positive
and negative correlations are canceled out. The AP test results of HSX and HNX are illustrated in
Figures 5 and 6 correspondingly, with the red line representing the test statistics and the black dotted
line representing the F-statistics at 5% significance level:
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Figure 5. The Automatic Portmanteau (AP) results of HSX.
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Figure 6. The AP results of HNX.

The results are highly consistent with the AVR test results, which implies that no correlations with
the opposites canceled out each other. The AP results also confirm the AMH theory in the case of the
Vietnamese stock market.

3.3. The GS Test Statistics

The GS test statistics are utilized to detect the non-linear relationship within time series data.
The p-values of GS test results of HSX and HNX are presented in Figures 7 and 8, with the red line
being the p-values and the black dotted line being the 5% significance level.
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Figure 7. The generalized spectral (GS) results of HSX.
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Figure 8. Results of HNX.

The p-values of the GS test results indicate that market efficiency has undergone many alternating
periods of efficiency and inefficiency. The test also reveals a few periods of inefficiency that were
omitted in the previous two tests, implying the existence of significant non-linear autocorrelations in

stock prices.

The line representing the GS test p-value might look different from the line representing the AVR
test statistics and the AP test statistics. This is mainly due to the fact that market efficiency is indicated
by lower test statistics in the AVR test and AP test; meanwhile, it is indicated by a higher p-value in the
GS test.Therefore, the GS test resultsis still considered to be highly consistent with the previous tests,

which confirm the AMH theory in the Vietnamese stock market.

3.4. The TV-AR Approach

The degree of market efficiency ME; obtained from this approach is presented in Figures 9 and 10,

with the red line being the value of ME; and the black dotted line being the 5% significance level.
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Figure 9. The time-varying autoregressive (TV-AR) result in HSX.
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Figure 10. The TV-AR result of HNX.

It can be observed that the results of the TV-AR are highly consistent with the other battery of
autocorrelation tests. This serves as a validation for the battery of autocorrelation tests, that the results
of the autocorrelation tests are robust and the conclusions remain consistent with a different approach.

4. Limitations and Suggestions

The most significant drawback of this research paper is that the second criterion proposed by
Lim and Brooks (2011), i.e., the market efficiency should be dependent on market conditions, was
only assessed qualitatively. This qualitative approach was selected due to the fact that the Viethamese
market had only undergone one brief period of stock market bubble-induced crisis, and therefore it
impossible to form a large enough sample for a statistically meaningful analysis. Our future research
will expand to cover further analysis using Bayesian network modeling with the R package Bayes
VL (Vuong and La 2019) As a qualitative assessment might suffer from the subjective opinion of the
authors, the paper cannot provide a strong argument for that matter.

Our recommended workaround for this drawback is to pool a large sample of stock indices,
including the Vietnamese stock indices and other comparable indices from other countries which are
similar to Vietnam. The data should be collected in the form of panel data, so the data in relation to
market conditions can be large enough to provide a correct inference. This approach requires that
researchers have the sound knowledge of the Vietnamese stock market and the stock markets in similar
countries, and that the selected approach should be compatible with panel data.

75



J. Risk Financial Manag. 2019, 12, 81

5. Conclusions

This paper aims to examine the AMH theory in the Vietnamese stock market through a battery
of autocorrelation tests, namely the AVR test, the AP test, and the GS test, and a time-varying
autoregressive approach. The rolling window method is used with the fixed 2-year window length.

The AVR test, the primary testing method of this paper results in different times of efficiency and
inefficiency, with the strongest AVR statistics in the crisis period 2007-2008 in Vietnam. There were
consequent signals of inefficiency afterward, but the level was decreasing over time, consistent with
the AMH. Test results are in general identical between HSX and HNX.

In order to eliminate the effect of signs, the AP test which relies on the squared correlation
coefficients is employed. The outcome of AP test shows consistency with the AVR test, rejecting the
effect of signs offsetting.

The non-linear relationship which cannot be detected by linear tests is examined by the GS test,
and despite having similar results to the aforementioned tests, it does show some inefficiencies which
are missed by linear testing methods.

Aside from the battery of statistical tests, we have also fitted a TV-AR model, which serves as an
alternative approach and a robustness check for the testing results. In the TV-AR model, the deviation
of coefficients is the proxy for the degree of market inefficiency. Accordingly, we have found that the
result of the TV-AR approach is highly consistent with the result of the other approach. The result
shows that the market inefficiency peaked and dropped in the period 2006-2008 and 2011, similar to
the findings in the battery of autocorrelation tests.

The main implications of the tests are summarized below:

Evidence of market inefficiency is significant in financial crises, i.e., the period 2006-2007 and
2011, followed by a normalization phase when the market crashed andmarket efficiency was back to
normal. This behavior is found to be consistent with those in the study conducted by Kim et al. (2011),
which discovered that the market efficiency slumped in the event of financial crises and peaked when
the market crashed.

Moreover, we also found that the impact of the financial crisis in 2011 was less severe than that of
the financial crisis in 2007, which is likely due to an increase in investors’ rationality. In other words,
there is evidence suggesting that market behaviors have gradually improved—which is a critical
implication of AMH theory.

In conclusion, as the Vietnamese stock market efficiency are both varying over time and influenced
by the market conditions, it is concluded that the behavior of the Vietnamese stock market is in line
with the adaptive market hypothesis.
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Abstract: This study investigates the relationship between firms’ competition, wage, CEOs
characteristics, and firm performance (measured by net income per employee, return on assets (ROA)
and return on equity (ROE)) of Vietnam’s 693 listed firms in 2015 using both the ordinary-least-square
(OLS) and quantile regression methods. Triangulating the results coming from the analysis of
three different measures of firm performance, this study consistently confirms that the sex of CEOs
and chairman turns out to be insignificant in explaining firm performance and there is a negative
association between capital intensity and firm performance. For financial firms, the age of a firm
and average wage per employee are negatively associated with all types of firm performance. The
quantile regression method shows that the age of a firm is negatively correlated with its net income
per employee for small firms, while it is insignificant for medium-sized firms. Meanwhile, firm size
is positively associated with firm performance. These results indicate Vietham’s business activities
are still concentrating on low labor cost, labor intensive, and low-tech production, thus, policies that
promote innovation and high-tech applications should be encouraged.

Keywords: competition; wage; net income per employee; firm performance; productivity; Vietnam;
listed company

1. Introduction

In the age of rapid digitization and globalization, companies worldwide are facing increasing
pressure to innovate, increase productivity, and increase competitiveness. While this emerging trend is
clearer than ever when looking at the rise of “computational entrepreneurship” in developed countries,
what remains elusive is whether this is the case in developing countries (Vuong 2019a). In order
to foster a more technologically advanced entrepreneurship, it is first and foremost necessary to
go back to the micro level and examine the factors that affect firm performance, whether high- or
low-tech. Understanding firm performance requires a thorough grasp of a firm’s characteristics and
its entrepreneurial endeavors. The current research looks at the transitional economy of Vietham
whose emerging market characteristics have captured the interests of academics over the past decades.
Through an investigation of the performance of nearly 700 listed companies on Vietnam’s stock markets,
this study will triangulate the empirical results of three different indicators of a firm’s performance:
net income per employee, return on assets (ROA), and return on equity (ROE). It is hoped that robust
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evidence on the correlates of firm performance can be found. As such, the current study not only
adds to the related literature on the issue, but also highlights, once again, a gap in the application of
technology among public companies in Vietnam. The next subsections will review the relevant studies
that have been done all over the world and in Vietnam to call attention to the scanty empirical evidence
coming from the emerging market of nearly 100 million people with the Gross Domestic Products
(GDP) at USD 204 billion in 2015 and a growth rate over 6% since then (Vuong 2019b).

1.1. Studies on the Correlates of Firm Performance around the World

Given the importance of explaining firm performance, a large volume of research in this area has
focused on uncovering various factors associated with firm performance. Considering the effect of
female leadership, there is more evidence for the positive impact of having a female in the top position
of a company on their performance. Dezs6 and Ross (2012) analyzed 15 years of panel data from the
S&P 1500 firm and found having a female in top management does improve firm performance, given
that innovation is the focus of a firm’s strategy. Dezs6 and Ross used Tobin’s Q as the primary measure
of firm performance. In a similar vein, Liickerath-Rovers (2013) found that companies with women
on board are performing better than those without through analyzing 99 listed firms in the Dutch
Female Board Index. Using different measures of performance, such as return on assets (ROA), other
studies found a positive correlation between having female in the board of directors and performance
(Carter et al. 2003; Krishnan and Park 2005). In contrast, in a Danish study, Rose (2007) did not find any
significant relationship. This inconsistency might be explained by the sampling methods or cultural
factors or even study designs. In many cases, it is a not a straightforward link between having women
directors and better performance. For example, a study in China investigated this question among
China’s listed firms from 1999 to 2011 and found the type of ownership can be a mitigating factor:
state-controlled firms are less likely to benefit from having female leaders (Liu et al. 2014).

Regarding competition as a correlate of firm performance, Schiffbauer and Ospina (2006) attempted
to measure a firm’s productivity in four different ways, among which the total factor productivity (TFP)
is employed under an augmented Cobb-Douglas production function. They found that in countries
that reformed during 2004, firms experienced a more pronounced increase in competition and in
turn, productivity. Pressure from international competition can also exert positive influence, greater
international competition enlarges the relevant market and can affect both the number and the type
of competitors a firm faces (De Loecker and Biesebroeck 2018). Regarding competition effects across
product markets, high rent firms (firms that are able to earn profits beyond a competitive level) had
consistently lower productivity growth than low rent firms (Nickell 1996). More recently, Bourles et al.
(2013) considered the impact of competition in intermediate goods markets on downstream productivity.
Notably, their evidence shows that anticompetitive upstream regulations have significantly curbed
TFP growth, particularly for firms that are close to the productivity frontier.

In 2012, Wager surveyed the literature on international trade and firm performance attempting to
establish the links between exports and imports activities and various dimensions of firm performance
(productivity, wages, profitability, and survival). Wagner found that a large amount of empirical studies
in various countries points to the same direction: international training firms perform better in terms
of productivity than nonexporters and nonimporters. However, this trend must be interpreted with
caution due to the absence of comparable sample size (Wagner 2012). Andersson et al. (2012) presented
an analysis of international trade engagement of Swedish firms, showing the relationship between
firm performance and international trade is not straightforwardly about a firm being an exporter or
nonexporter; the geographical nature of export and import activities also has a statistically significant
effect on firm’s productivity. In a study on Portuguese manufacturing firms, two-ways traders are
shown to perform better than only exporters or only importers. Moreover, intensity of international
training activities, diversity of market goods, and destination of products are also explanatory for
better performance (Silva et al. 2013). A study in 2018 suggests the gain in firm performance is three
times higher than the direct costs of export promotion (Munch and Schaur 2018).
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Considering the relationship of wage and firm performance, an empirical study using a dataset of
200,000 French firms between 1995 to 2007 found that firm size regulation seems to result in a loss
in productivity as many productive firms choose to stay below the threshold of firm size to avoid
regulation. These productive firms are allocated too little employment and must bear implicit labor tax;
the reducing equilibrium wages encourages more people who work as small entrepreneurs rather than
working as employees for more productive firms (Garicano et al. 2016). Regarding firm size, empirical
studies on corporate finance have commonly used firm size as an important and a fundamental firm
characteristic. This factor is worth considering given that business regulations or taxation policies
often differ among big, medium, and small firms, which would in turn affect the firm’s performance
(Garicano et al. 2016, 2017). Additionally, firm size is empirically found to have positive association
with capital structure, such that bigger firms may have higher leverage in external financing (Kurshev
and Strebulaev 2015). On the relationship between firm size and firm performance, studies have sought
to compare the level of competitiveness or corporate social performance between small and big firms.
For instance, Wolff and Pett (2000) noted that when it comes to the internationalization of small U.S.
firms, the larger ones did show competitive patterns consistent with their size-related resource base, as
opposed to the smaller ones. Meanwhile, scholars have confirmed the positive correlation of corporate
social performance and financial performance in firms with a large size (Orlitzky 2001; Schreck and
Raithel 2015). In terms of sustainability performance, small and medium enterprises, particularly in
the food supply chain, are found to be more susceptible to high social, environmental, and economic
pressures than larger enterprises. In one study in Turkey, the researchers found a positive correlation
between the size indicators of a firm and its performance (Dogan 2013).

Researchers have also tried to uncover other factors that can influence firm performance. Sun
and Yu (2015), for example, found a positive correlation between performance (measured by sales per
employees and net income per employee) and Corporate Social Responsibility (CSR) practices and
firms without. Choudhary (2014) looked at the impact of smartphones use on net income per employee
and found they have a positive correlation. Camison and Villar-Lopez (2014) analyzed a dataset of 144
Spanish firms and found that organizational innovation does have a positive effect on technological
capabilities, which in turn tends to cause better firm performance. A study on 89 high-tech firms in
Jiangsu province, China revealed that knowledge sharing, whether explicit or implicit, does support
innovation and performance (Wang and Wang 2012). A study in Tunisia looked at the relationship
between information and communication technologies (ICTs) use and the performance of Tunisian
SMEs (measured by net profit margins) and showed there is a significant association between the
level of ICT use and firm performance (Piget and Kossai 2013). The research area where correlates of
firm performance are studied does fall into the larger context of understanding corporate governance.
Interesting studies have been carried out, for example, on market competition (Giroud and Mueller
2011), CEO tournament as governance (Coles et al. 2017), compensation incentives (Core and Guay
1999), or mutual monitoring of executives (Li 2014) as governance mechanisms.

As shown above, although the literature on firm performance around the world is truly diverse,
the same cannot be said about business research in Vietnam, an emerging economy which has only
entered the lower middle income rank recently (Vuong 2019b). The next section will cover the meager
ground of research on firm performance in Vietnam.

1.2. Studies on Firm Performance in Vietnam

In the recent years, Vietham’s now nearly 100 million people has been enjoying continuous
economic growth for over 30 years, in this success, entrepreneurship and internationalization of the
economy have played a crucial role. The state-led economic reform in 1896 has brought radical changes
to the country; the country’s GDP per capita has reached to nearly US$2300 in 2015 from only US$217
in 1989 (Vuong 2019b). It is estimated that in just 8 years from 1991 to 1999, there were around 40,000
newly established companies (Pham and Vuong 2009). Following this first generation of business
ventures, the number of small and medium sized enterprises (SMEs) continued to increase from 349,000
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in 2009 (Vuong and Tran 2009) to around 500,000 in 2017 (Nhan Dan 2017). In 2015, Vietnam was
considered one of the most globalized populous economies in the world (Kopf 2018).

Recently, the arrival of Industry 4.0 has marked a new era for entrepreneurship in Vietham
(Vuong et al. 2019), the next generation of business ventures is now operating ever more on complex
computational platforms, marking a shift to a new form of entrepreneurship: computational
entrepreneurship (Vuong 2019a). In 2017, it is reported that Vietnam is among the countries with
the highest total early-stage entrepreneurial activity—23.3%—and a significant entrepreneurial spirit
index—0.26 (GERA 2018). Some of the successful startups are digital, such as Foody—a food delivery
app, or Tiki—an e-commerce website, or WeFit—a fitness app allowing users to use gyms around a city.

Given the importance of successful entrepreneurship for Vietnam, it goes without saying
understanding which factors influence firm performance is crucial. However, research in this
area remains meager and scattered over the years, especially when it comes to listed companies. A
comparative study between Thai and Vietnamese SMEs in 2003, found the difference in entrepreneurial
orientation between Thai and Vietnamese business owners lead to difference in firm performance.
Thai SMEs are more innovative and proactive, while Vietnamese SMEs are likely to take risks. Thai
SMEs have higher perceived business growth, job creation, and net profit than Vietnamese SMEs
(Swierczek and Ha 2003). Another study examined the impact of privatization by comparing the pre-
and postprivatization financial and operating performance of 121 former state-owned enterprises
(SOEs) (Truong et al. 2006). The results highlighted significant hikes in profitability, revenues, efficiency
and employee income, in addition to confirming the key determinants of better performance to be firm
size, residual state ownership, corporate governance, and stock listing (Truong et al. 2006).

More recent studies also noted that when ownership is concentrated, firms with residual state
ownership see poorer performance than those with foreign ownership (Phung and Hoang 2013; Phung
and Mishra 2016; Tran et al. 2014). These findings, however, are contested as another research that
used data of listed firms in Vietnam reached the opposite conclusion—that foreign ownership turns
out to have a negative impact on firm performance but positive impact on capital structure (Phung
and Le 2013). Moreover, in a resource-constrained setting such as Vietnam, Vuong (2016a) shed light
on the significant relationships between operational scales, financial resources and firms’ performance,
all the while highlighting the importance of an innovation strategy, as opposed to factors such as firm
size, sales, and growth rate to Return-on-equity (ROE).

In a different approach on evaluating firm performance, Vo and Nguyen (2014) looked at a
set of variables related to corporate governance. Particularly, upon analyzing a dataset of 177
listed Vietnamese companies from 2008-2012, the authors found that duality role of CEO and board
independenance are positively correlated with firm performance. However, there was no empirical
support for a relationship between board size and firm performance (Vo and Nguyen 2014). Additional
studies have even noted a positive association between a firm’s long-term credit financing relationship
with banks and firm performance (Thanh and Ha 2013), a significantly negative relation between
firm’s debt ratio and its performance (Le and Phan 2017), a positive correlation between corporate
social responsibility disclosures and firm value (Nguyen et al. 2015), and a significant and positive
relationship between board diversity and earnings quality (Hoang et al. 2017), to name a few.

Opverall, it is clear that there are a wide range of approaches in studying factors that are associated
with firm performance in Vietham. Most research articles in this area tend to focus on capital structure,
board diversity, and ownership. Another striking issue is that measure of firm performance in Vietnam
appears to vary greatly, which is also an issue for research studies around the world. For example,
Vu et al. (2016) used Return on Assets (ROA), Swierczek and Ha (2003) used net profit, and Vo and
Nguyen (2014) used four measures (ROA), return on equity (ROE), Z-score and Tobin’s Q. It appears
that firm performance measured using net income per employee has not been deployed in Vietnam.
This paper will focus on this understudied area of the literature by analyzing the association between
net income per employee and predictor variables such as firms’ wage, competition, age, and CEO’s
sex. Analyzing pure cross-sectional data of 693 firms which are listed via the Ho Chi Minh City Stock
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Exchange (HOSE) and Hanoi Stock Exchange (HNX) indices using both OLS and quantile regression
methods, this study will triangulate the empirical results coming from analyzing the correlates of three
indicators of firm performance: net income per employee, ROA, and ROE.

2. Materials and Methods

2.1. Data and Variables

This study started in 2016, at the time, 2015 was the latest year for which data on listed Vietnamese
firms were published. Hence, data on these firms in 2015 were obtained from FiinPro (StoxPlus),
which provides an extensive range of comprehensive financial information covering Vietnam'’s market,
including around 800 listed firms and 1200 public unlisted firms. The database includes 693 firms
operating in different sectors (Industry Division ICB 5), which include IT, industry, service consumption,
petroleum, pharmaceuticals and health service, consumer goods, banking, materials, finance, and
public utility sectors. All firms in our sample are listed on HNX and HOSE of Vietnam. The data were
processed with Stata 14.0. Summary statistics of all variables used in the regression are provided in
Table 1.

Table 1. Descriptive statistics of the dataset.

Variable Name Variable Mean Stal}dird Min Max Observations
Code Deviation
Dependent variable: Firm “Firm
performance performance”
Net income per employee “NIE” 21.1 1.23 14.06 25.51 639
ROA “ROA” 0.064 0.081 -0.292 0.839 653
ROE “ROE” 0.121 0.146053 -0.9993  1.4907 653
Explanatory variable:
Competition “COP” 0.12 0.42 0 0.74 693
Wage “Wage” 0.1 0.1 0 2.49 672
Sex of CEO (dummy) “Sex” 1.92 0.2 0 1 689
Age 5.75 3.02 0 15 693
Capital intensity “Caplntensity” 0.36 0.66 0 6.84 672
Total numbSrlZoef employees “Sizse;;% ;p" 272 164 23.28 34.37 690
International trade (dummy)  “InterTrade” 0.21 0.4 0 1 690

Regarding the dependent variable, this study follows the literature on measuring firm-level
employee performance by dividing a firm’s net income over its total number of employees, which
takes the form of natural logarithm (Brandt et al. 2012; Choudhary 2014; Davis and Daley 2008; Sun
and Yu 2015). This measure is sometimes referred to as a measure of firm-level productivity, which
falls into the broader consideration of firm performance (Boardman et al. 2013; Davis and Daley 2008;
Zhang and Xia 2013). Besides considering this unconventional indicator of firm performance, other
conventional indicators, such as ROE and ROA, will also be examined.

For the explanatory variables, the Competition variable is constructed by dividing a firm’s income
over the total income of 693 firms in 2015. Competition variable varies from 0 to 0.74 with a mean
value of 0.12 and standard deviation is 0.4. The wage of a firm measures the average labor cost over its
total number of employees. In fact, wage per employee is a better measure because employees are
heterogeneous factors across sectors. Characteristics of a firm’s CEO, specifically the CEO’s sex, is also
taken into account. Studies such as Brennan and McCafferty (1997) suggest that female executives
may have a better understanding of consumer behavior and customers’ needs, which may create a
competitive advantage for female-controlled firms. The age of a firm is the number of years since

83



J. Risk Financial Manag. 2019, 12, 62

a firm was first listed. The capital intensity variable is measured by dividing the net fixed assets of
a firm by its number of employees. This may also provide information on whether a firm is more
labor-intensive or is more invested in technology. In this study, firm size is measured by the total
number of employees.

2.2. Methods: OLS and Quantile Regression

The regression model follows the OLS method and takes the form of:

Firm per formance; = ag + p1Competition; + pyWage; + B3Sex; + fsAge;
+psCaplntesity; + BeSize; + p7InterTrade; + ;

In the model, subscript i denotes firm i and y; is the error term (see Figure 1).

14 16 18 20 22 24
Fitted values

Figure 1. Firm performance varies across industries. The Y axis in the graph plots residuals obtained by
regressing firm performance with variables in the right-hand side. The X axis plots firm performance
(net income per employee).

Besides the OLS method, the quantile regression method has also been deployed. As the dataset
contains a significant number of extreme values especially firms are heterogeneous in terms of capital
commutation, the OLS method may not yield efficient estimators due to the linear model between a
set of regressors and the outcome variable is based on the conditional mean function E( y|x) . We are
therefore interested in obtaining regression coefficients for the relationship between the regressors
and the dependent variable by using the conditional median function Qq(yix). While estimators
obtained from OLS based on minimizing the total sum of squared error (Z]‘ élz), the quantile regression
method known as least-absolute-deviations (LAD) developed by Honoré (1992) minimizes Zi|e,4|A More
importantly, quantile regression is a better alternative method if the errors are highly non-normal. This
method, providing a richer characterization of the data, allows us to entangle the impact of a covariate
on the entire distribution of the response variable rather than its conditional mean (Baum 2013).
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3. Results

3.1. Based Regression Results for the Correlates of Net Income per Employee

First, as endogeneity among the variables is a major obstacle in understanding the relationship
among the variables in empirical studies on firm performance (Li 2016), this study tested the endogeneity
problem by checking the correlation among the independent variables. The results of the correlation
matrix are shown in Table 2 below, and it is notable that there is no strong correlation among all the
independent variables.

Table 2. Correlation matrix of the independent variables.

cor Wage Sex Age Caplntensity  SizeEmp
cop 1
Wage -0.0707 1
Sex -0.0658 0.0125 1
Age 0.0375 0.1019 * -0.0241 1
Caplntensity  —0.0327 0.0203 0.0302 -0.0366 1
SizeEmp 0.3419 * —0.298 * 0.0508 0.0776 * 0.1517 * 1

*p < 0.1 (statistically significant at the conventional 10% level).

Next, the regression is performed for small and medium sized firms to evaluate how these two
factors affect firms’ performance differently. In general, the signs of all coefficients across models are
consistent, although their magnitudes, in some cases, show considerable differences. It should be
noted that all standard errors of coefficients have been adjusted for robustness. Firm’s heterogeneity
among sectors is also controlled for in the column S&M (stands for Small and Medium) of Table 3.

Table 3. Regression results for small and medium sized firms.

Variable Small Medium S&M
“COP” 5.712 *** 0.362 *** 0.005
(0.879) (0.0787) (0.63)
“Wage” —2.479 *** —4.359 *** —2.69 ***
(0.355) (0.373) (~10.65)
“Sex” 0.232 —-0.125 —-0.02
(0.339) (0.160) (-0.15)
“Age” —0.0892 *** —0.0120 —0.05 ***
(0.0276) (0.0147) (-3.35)
“Caplntensity” —-0.0878 —0.307 *** —0.32 ***
(0.0842) (0.0967) (—4.85)
“SizeEmp” 0.24 ***
(7.10)
“InterTrade” 0.376 —-0.0338 -0.10
(0.258) (0.0976) (—0.85)
Constant 21.46 *** 21.74 *** 15.71 ***
(0.664) (0.337) (0.941)
Observations 254 383 611
R-squared 0.33 0.34 0.30

Notes: *** significant at 1%. Absolute t-statistics are in parentheses.

In line with the existing literature, the higher the level of firms’ competition, the higher their net
income per employee denoting that when firms are able to gain more their market share, they are
motivated to increase their productivity.

The wage cost of firms negatively affects the net income per employee of both small and medium
sized firms with a 1% level of significance (8, equals —2.479 and —4.359 respectively, p-value < 0.01),
implying that highly skilled workers are not actually needed in these low-technology firms. Theoretical
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and empirical studies have shown effect of a worker’s wage on productivity depends on the country
of origin. Specifically, a high wage per worker is more likely to encourage the labor productivity of
developed countries, whereas it reduces the labor productivity of developing and less-developed
countries (Kumar 1994; Papadogonas et al. 2007; Van Dijk 2002). A possible explanation is that low-cost
labor remains a competitive advantage for these countries.

Firm age shows a negative and significant sign, indicating that younger firms tend to be more
dynamic, thus finding it easier to adapt to changes in the law and business environment. Meanwhile,
we found the sex of the CEO or chairperson to be insignificant. It has been found that for Vietnam,
capital intensity has a negative association with the performance of listed firms implying that these
low-tech and labor-intensive products do not require much capital.

We continue to examine whether the correlations of various factors with performance remain
consistent if data sample is split based on financial and nonfinancial status. Although the magnitude
of each coefficient changes slightly, the signs are consistent except for the competition (Table 4). The
competition is no longer significant if we check the financial status as well as the international trade
status of firms (Table 5).

Table 4. Regression results for financial and nonfinancial firms.

Variable Financial (F) Non-Financial (NF)
“cCopr” -0.187 0.0761
(0.524) (0.104)
“Wage” —1.593 *#** —4.252 ***
(0.425) (0.355)
“Sex” -0.202 —-0.0239
(0.504) (0.169)
“Age” —0.140 ** —0.0438 ***
(0.0654) (0.0140)
“Caplntensity” —-0.288 —0.203 ***
(0.195) (0.0643)
“SizeEmp” 0.0904 0.231 ***
(0.119) (0.0346)
“InterTrade” 0.604 -0.167
(0.582) (0.102)
Constant 20.00 *** 15.73 ***
(3.397) (0.991)
Observations 84 553
R-squared 0.225 0.368

Notes: ** statistically significant at 5%; *** 1%. Absolute t-statistics are in parentheses. For both financial and
nonfinancial firms, R-squared equals 0.086.

Table 5. Regression results for export-import firms.

. International Tradin Non-International
Variable Firms (1) Trading Firms (NIT) Both (ITNIT)

“COP” 0.0411 0.119 0.0830
(0.127) (0.189) (0.106)

“Wage” —4.484 *** —2.714 *** —2.857 ***
(0.866) (0.271) (0.258)
“Sex” -0.227 0.242 0.00111
(0.236) (0.224) (0.164)

“Age” —0.0705 ** —0.0528 *** —0.0586 ***
(0.0277) (0.0166) (0.0142)

“Caplntensity” —0.515 *** —0.194 *** —0.232 ***
(0.191) (0.0666) (0.0625)
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Table 5. Cont.

. International Tradin Non-International
Variable Firms (1) Trading Firms (NIT) Both (ITNIT)
“SizeEmp” 0.267 *** 0.207 *** 0.226 ***
(0.0698) (0.0381) (0.0324)
“InterTrade” —-0.0852
(0.105)
Constant 15.25 *** 15.69 *** 15.71 ***
(2.025) (1.105) (0.941)
Observations 137 500 637
R-squared 0.405 0.287 0.301

Notes: ** p < 5%; *** p < 1%. Absolute t-statistics are in parentheses.

3.2. Quantile Regression Results for Net Income per Employee

We compared different quantile models by regressing net income per employee with identified
explanatory variables. We applied quantile regression for quantiles smaller and larger 50th whereby t
can be identified at 25th, 50th and 75th. Table 6 reports and compares regression results of OLS and
five different quantile models for small and medium sized firms. Although the signs of Competition
are mixed and insignificant for the total sample at all quantiles, they are consistently and significantly
positive particularly for small firms indicating that a great market share occupation of firms in small
size is necessarily important to enhance their firm performance. It is noteworthy that Competition
shows no significant effect if a firm’s financial and international statuses are controlled (Tables 7 and 8).
An important point to note is that high-wage firms are not productive compared with the low ones.

At the 75th quantile, the role of a male CEO or Chairperson is significant for small firms when the
size of firms is controlled even though its impact is not straightforward. The age of firm is consistently
negative, confirming the empirical strand of literature that young firms are more dynamic and adapt
better with market changes. For small firms, capital intensity is negative and significant only at the
25th quantile. Consistent with the OLS regression for firm size, firm size estimate effects at different
quantiles are positive to firm performance implying that firms can increase productivity by expanding
their economies of scale. The magnitude of firm size effect at median is lower than that of the OLS
effect. From the 25th to 90th quantile, a firm’s size does not change significantly; nonetheless, at 25th
quantile, it is fairly small compared with the others and is significant at 1%.

Listed firms who are involved in international trade are considered to be more motivated to
increase their productivity because in a broader and dynamic international market, firms need to
increase productivity to exist. Literature on firms’” export status and productivity confirms the causality
relationship between firms’ export status and their productivity and vice versa. Because the information
on export status of firms is inexplicit, we created a dummy variable for firms who are involved in either
export, import activities or in both export-import activities. The regression results show that only at
75th quantile for smaller firms, international trade status encourages labor productivity, whereas at
the remaining quantiles, firms, international trade status has no relationship with firms’ net income
per employee.
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3.3. ROA and ROE as Firm Performance Measures

The regression results for the net income per employee as a measure of firm performance has
pointed out the negative association of the dependent variable with factors such as wage, age, and
capital intensity. Comparing the regression results for ROA and ROE as measures of firm performance
can help put these results in a broader perspective. Table 9 shows the results for the correlates of ROA
for small and medium firms. The major results for ROE are summarized in the main text and the full
details can be found in Appendix A.

Similar to the results for net income per employee, the OLS regression for ROA and ROE shows
that capital intensity (measured by net assets divided by the number of employees) is negatively
associated with firm performance (5 = —0.00621; p-value < 0.1).

We also find that for financial firms, age and wage are negatively correlated with ROA similar
to the results for net income per employee (Table 10). This is a similar pattern for net income per
employee (Table 3) and ROE (the Appendix A).

Table 9. Correlates of ROA for small and medium firms.

Variable Small Medium S&M
“COP” -0.00132 *** 0.000701 0.000993 *
(0.000368) (0.000453) (0.000522)
“Wage” —0.0361 0.0276 -0.0184
(0.0219) (0.0306) (0.0164)
“Sex” 0.00416 -0.0119 -0.00977
(0.0187) (0.0163) (0.0139)
“Age” 0.000352 -0.00246 —0.00136
(0.00233) (0.00159) (0.00126)
“Caplntensity” -0.0107 * -0.00774 -0.00621 *
(0.00546) (0.00503) (0.00369)
“InterTrade” —0.0235 0.00567 0.00487
(0.0181) (0.00779) (0.00750)
“SizeEmp” —0.00480 *
(0.00258)
Constant 0.0645 *** 0.0906 *** 0.214 ***
(0.0188) (0.0196) (0.0728)
Observations 133 471 604
R-squared 0.026 0.015 0.015

Notes: * statistically significant at 10%; *** 1%. Absolute t-statistics are in parentheses.

Table 10. Correlates of ROA for financial and nonfinancial firms.

Variable Financial (F) Non-Financial (NF) Both (FNF)
“cop” 6.49 x 1075 0.000931 * 0.000760
(0.000671) (0.000562) (0.000510)
“Wage” —-0.0122 ** -0.0270 —-0.0182
(0.00580) (0.0325) (0.0168)
“Sex” 0.0172 -0.0190 —-0.0122
(0.0116) (0.0166) (0.0136)
“Age” —0.00628 *** —0.00155 —-0.00186
(0.00206) (0.00138) (0.00127)
“Caplntensity” —0.0214 ** —0.00425 —0.00734 **
(0.00965) (0.00425) (0.00366)
“InterTrade” 0.00742 -1.57 x 107° 0.000697
(0.0149) (0.00827) (0.00788)
“SizeEmp” 0.00424 —0.00374 —0.00267
(0.00454) (0.00329) (0.00282)
“Finance” —0.0299 ***
(0.00769)
Constant —0.0551 0.200 ** 0.167 **
(0.122) (0.0910) (0.0768)
Observations 82 522 604
R-squared 0.188 0.013 0.028

Notes: * statistically significant at 10%; ** 5%; *** 1%. Absolute t-statistics are in parentheses.
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For a firm who engages in international trade, only competition has a significant positive correlation
with ROA (Table 11) and ROE (the Appendix A). This result stands in contrary to when we regress
competition with net income over employee.

Table 11. Correlates of ROA for international trading firms and noninternational-trading firms.

. International Tradin Noninternational Tradin
Variable Firms (T) 8 Firms (NIT) & Both (ITNIT)
“cop” 0.00160 ** 0.000521 0.000993 *
(0.000786) (0.000804) (0.000522)
“Wage” 0.0500 —-0.0255 —-0.0184
(0.0837) (0.0170) (0.0164)
“Sex” —0.0341 0.00227 —-0.00977
(0.0227) (0.0169) (0.0139)
“Age” 0.000136 —-0.00196 —-0.00136
(0.00161) (0.00158) (0.00126)
“CaplIntensity” —0.000912 —0.00669 * —0.00621 *
(0.0117) (0.00392) (0.00369)
“SizeEmp” —0.00803 —0.00406 —0.00480 *
(0.00562) (0.00293) (0.00258)
“InterTrade” 0.00487
(0.00750)
Constant 0.309 * 0.188 ** 0.214 ***
(0.159) (0.0825) (0.0728)
Observations 127 477 604
R-squared 0.070 0.014 0.015

Notes: * statistically significant at 10%; ** 5%; *** 1%. Absolute t-statistics are in parentheses.

4. Discussion

4.1. Limitations and Recommendations

This study has several limitations. First, the study only looks at three dimensions of firm
performance, namely, net income per employee, ROA and ROE. That means future studies can look at
other more traditional indicators of firm performances, such as earning per share (EPS), percentage of
sales from new products (Davis and Daley 2008; Vu et al. 2016), earning quality (Hoang et al. 2017),
and Tobin’s Q (Vu et al. 2016). Second, as this study only investigates the year 2015, it is imperative to
expand the study to collect data from other years. Cross-sectional time series data would provide a
more comprehensive understanding of the issue and an extension of the technical as well as theoretical
contribution. For example, it is possible to probe the effectiveness of different methods in treating the
endogeneity problem with the panel data (Li 2016).

In addition, this study only samples public firms; thus, it remains uncertain whether these
conclusions hold for private firms. Moreover, since there are many different proxies to firm size,
one can compare and contrast the empirical results when using other indicators such as total assets
or total revenues. As Dang et al. (2018) have pointed out, analyses can be sensitive for different
measures of firm size. Regarding the variable the sex of CEO, future studies can expand on this issue
by constructing this variable differently, for example, whether a company has women on their board of
directors (Carter et al. 2003; Krishnan and Park 2005; Rose 2007). As firm performance can also be
influenced by various cultural factors, it is necessary for future studies to expand in this direction
(Vuong et al. 2018; Vuong 2016b).

We have been particularly interested in identifying the association of competition, wage, and firm
performance in Vietnam'’s listed firms; about 13% of the firms are operating in the financial sector
and about 20% of the firms are doing international trade. Although the OLS approach enables us to
examine the effects of firms” wage and competition on their performance, the quantiles regression
method is also used because it yields richer characterization of the data. In this respect, we observe
that firms are highly heterogeneous within a single sector. The regression results of OLS and quantiles
approach show that almost all the mean and median estimates of independent variables are very
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different, except for firms’ capital intensity, thus confirming our concern about the heterogeneity of
firms. The magnitude of firms’ capital intensity varies largely when firms’ size and financial status is
controlled for. Studying the correlates of firm performance is an important area for both business and
government; thus, this under-researched area in Vietnam should be investigated further to prevent
failures of policy and business strategy (Vuong 2018).

4.2. Implications

First of all, whether firm performance is measured by net income per employee, ROA, or ROE, this
study consistently confirms that the sex of the CEO or chairperson is not significant in explaining firm
performance. Moreover, there is a negative association between capital intensity and firm performance.
As for financial firms, the age of a firm and average wage per employee are negatively associated with
all types of performance indicators. When viewing all the pieces of evidence together, this study points
to the fact that Vietnam'’s business activities are still concentrating on low labor cost, labor intensive,
and low-tech production.

Considering that studies have shown that relying too much on abundant resources will be a
curse as it hinders firms’ ability to innovate (Vuong 2016a) and women directors having crucial role in
companies where innovation is a strategic focus (Dezso and Ross 2012), one realizes that although low
cost of labor may be regarded as a competitive advantage of many sectors of Vietnam, in the age of
Industry 4.0, overdependence on this factor can hamper firms’ ability to adapt and thrive. Furthermore,
in order for Vietnam to achieve a higher position in the global value chain and compete better in the
international market, policy makers need to promote high-tech industries, which in turn encourage
more highly skilled and better-paid workers.
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supervision, Q.-H.V.; project administration, Q.-H.V.
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Appendix A

Table A1. Correlates of ROE for small and medium firms.

Variable Small Medium S&M
“copr” 0.000752 0.00183 * 0.00154
(0.000691) (0.000941) (0.000941)
“Wage” —-0.0567 0.0175 —-0.0219
(0.0417) (0.0641) (0.0335)
“Sex” —0.000912 0.00145 0.00231
(0.0346) (0.0280) (0.0238)
“Age” —0.000208 —0.00460 ** —0.00268
(0.00317) (0.00226) (0.00177)
“Caplntensity” —-0.0106 —-0.0188 * —-0.0163 **
(0.0102) (0.0108) (0.00735)
“InterTrade” —0.0268 0.00264 0.00117
(0.0299) (0.0144) (0.0134)
“SizeEmp” 0.00337
(0.00399)
Constant 0.106 *** 0.159 *** 0.0500
(0.0342) (0.0342) (0.114)
Observations 133 471 604
R-squared 0.013 0.017 0.013

Notes: * significant at 10%; ** 5%; *** 1%. Absolute t-statistics are in parentheses.
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Table A2. Correlates of ROE for financial and nonfinancial firms.

Variable Financial (F) Nonfinancial (NF) Both (FNF)
“copr” —-0.00112 0.00137 0.00105

(0.00125) (0.000973) (0.000900)
“Wage” —-0.0162 * —-0.0281 -0.0214
(0.00937) (0.0647) (0.0323)
“Sex” 0.0351 * -0.0132 —-0.00266
(0.0203) (0.0283) (0.0232)

“Age” —0.00849 ** —0.00340 * —0.00374 **
(0.00337) (0.00195) (0.00180)

“Caplntensity” —0.0308 ** —-0.0160 * —-0.0187 **
(0.0142) (0.00827) (0.00726)
“InterTrade” —0.00794 —0.00835 —0.00749
(0.0365) (0.0146) (0.0139)
“SizeEmp” 0.0177 * 0.00656 0.00779 *
(0.00935) (0.00482) (0.00424)

“Finance” —0.0620 ***
(0.0137)
Constant —-0.389 —0.00684 —0.0472

(0.250) (0.136) (0.117)
Observations 82 522 604
R-squared 0.124 0.017 0.031

Notes: * significant at 10%; ** 5%; *** 1%. Absolute t-statistics are in parentheses.

Table A3. Correlates of ROE for international trading firms and non-international-trading firms.

. International Tradin Noninternational
Variable Firms (IT) s Trading Firms (NIT) Both (ITNIT)

“cor” 0.00189 ** 0.00170 0.00154
(0.000768) (0.00187) (0.000940)

“Wage” 0.00738 —-0.0239 —-0.0219

(0.167) (0.0335) (0.0335)

“Sex” —-0.0185 0.0103 0.00210

(0.0353) (0.0322) (0.0236)
“Age” —-0.00123 —0.00317 —0.00265
(0.00307) (0.00215) (0.00177)
“Caplntensity” —-0.00145 —0.0176 ** —-0.0164 **
(0.0282) (0.00762) (0.00729)

“SizeEmp” —-0.00526 0.00487 0.00341
(0.00934) (0.00453) (0.00396)

“InterTrade” 0.289 0.00530 0.0491

(0.266) (0.128) (0.113)

Constant 127 477 604
0.017 0.015 0.013

Observations 0.00189 ** 0.00170 0.00154

R-squared (0.000768) (0.00187) (0.000940)
Notes: ** significant at 5%; Absolute t-statistics are in parentheses.
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