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Foreword 

Entrepreneurship, innovation and 
internationalisation are substantially 
interrelated. In an increasingly 
competitive world economy these are 
getting more importance.  

In line with these, sustainability is another 
significant concept that is widely 
recognised in the recent years. As a result 
of climate change and environmental 
degradation; governments, companies, 
and other sections of the society in the 
world care about the sustainability-
related issues in an increasing manner. To 
this end, innovations are also expected to 
be real contributors to sustainability in 
practice.  

Moreover, international entrepreneurship 
and internationalisation of companies 
(especially SMEs) has recently gained a 
special role. Currently, many countries 
and international organisations focus on 
international entrepreneurship for job 
creation and economic growth. This is 
particularly important these days as the 
effects of the global economic crisis are 
still present. 

Small companies are entrepreneurial in 
their nature. SMEs are not always growth 
oriented individually. Many small business 
owners do not aim to grow the company 
size at all. But since the number of SMEs in 
any economy is overwhelming, they 
contribute substantially to GNPs and also 

to employment. Many of these firms are 
family owned. Therefore, such firms are 
more flexible in comparison with large 
companies to adapt to changing 
environments, to enter new markets or, to 
introduce new products. Perhaps 
because of this attribute, family firms do 
tend perform better in adverse economic 
conditions. 

Increasing economic integration among 
nations forces companies to be involved 
in international business much more than 
earlier. In this respect, foreign direct 
investment (FDI) has also become as 
important as export business. In fact, FDI is 
currently has a pivotal role for 
international trade flows. At present two 
third of the world trade volume is under 
the control of multinational companies. 
Interestingly, multinational companies are 
not generally large or big companies as is 
supposed by many. They are rather 
smaller companies involved in FDI and 
other foreign operation modes.  

So far, the internationalisation of SMEs and 
family-owned small firms and also small 
multinationals have been studied 
relatively lesser than the potential. In this 
respect, the WIBF’s 5th International 
Business Conference aims to focus on 
international entrepreneurship and small 
firm internationalisation, and also on 
sustainable innovation management 
under the current societal issues.  

11
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The conference has already established 
itself as a global forum aiming at assessing 
the impact of, and generating discussion 
regarding, these recent developments in 
order to reach a deeper understanding of 
the topical areas.  

This year’s conference was organised with 
the partnership of  

Rajamangala University of Technology
Phra Nakhon (RMUTP), Thailand
Do u  University, Istanbul, Turkey
IHK Mainfranken, Germany
GASMERC – Global Alliance SME
Research & Cooperation
and

TNCCS - Transnational Corporations
Council of Studies, Canada

We thank all our partners, particularly 
Rajamangala University of Technology 
Phra Nakhon (RMUTP), and Do u  
University, and their Rectors Prof. Dr. 
Natworapol Rachhsiriwatcharabul and 
Prof. Dr. Turgut Özkan for their support. 

The final acknowledgement goes to Prof. 
Dr. Robert Grebner, President of FHWS, 
and Prof. Dr. Axel Bialek, Dean of Faculty 
of Economics and Business Administration 
at FHWS. Without their support and 
encouragement, this year’s conference 
would not have been possible.  

Emin Akçao lu & Rainer Wehner 
Editors & Co-Chairmen of WIBF 



67 
 

 

GDP Efficiency and Productivity of Selected Southeast Asia 
 
Adirek Vajrapatkul, Sukhothai Thammathirat Open University, Thailand 

 
 

This work highlights the support of the macro-level 
indicators, which are assumed to be the resources, namely, 
foreign direct investment, the workforce, and gross capital 
formation, for economic growth. To investigate the efficiency 
and productivity in raising growth, the methods of Data 
Envelopment Analysis (DEA) and Malmquist Productivity 
Index (MPI) are applied to the data within the period 
between 2009 and 2019 of the selected ASEAN-11 countries. 
The results reveal that under the constant returns to scale 
assumption, only Singapore and Brunei, in the year 20i9, 
perform efficiently on the boundary of the frontier in driving 
GDP. However, under the variable returns to scale 
assumption, Indonesia, Thailand, Myanmar, Singapore, 
Timor, and Brunei perform efficiently in driving GDP. In 
terms of productivity, it was found that GDP creation 
productivity fluctuated with the increasing trend as a result 
of technological improvement. Thus, the recommendations 
are that the governments of other countries, except 
Singapore and Brunei, should make more effort to utilize 
their resources to support the growth of the economy. 
 
Keywords: Efficiency, Productivity, Southeast Asia, 
Economic growth 
 
Inroduction 
 

The growth of the economy is a major indicator of 
government achievement in managing the country. The 
driving forces for this growth have also been investigated 
over time. However, most previous works did not link the 
concepts of efficiency and productivity to economic growth. 
Efficiency and productivity are important issues as they 
indicate how much the government concerns and accounts 
for the resources available in the country. If this is the case, 
the government will not only be looking for growth but also 
efficiency and productivity in utilizing the country’s 
resources. 

To learn how high efficiency and productivity are 
measured, two techniques, namely Data Envelopment 
Analysis and the Malmquist Productivity Index, are used. In 
general, these techniques are used to extract the levels of 
efficiency and productivity from the relationship between 
inputs and outputs of the firms; e.g., banks within the 
ASEAN-5 consisting of Indonesia, Malaysia, the 
Philippines, Singapore, and Thailand countries optimize 
their resources, i.e., employees’ benefits, fixed assets, and 

deposits, to maximize income and loans (Wahyudi & Azizah, 
2018); and the health systems use per-capita health 
expenditure as an input to maximize the health outcome 
indicators, namely healthy life expectancy at birth and infant 
mortality per 1000 live births (Ahmed et al., 2019). 

However, the concept of these techniques is also 
extended to the macro level, e.g., the assessment of 
efficiency in implementing sustainable development policy 
by using energy consumption from coal, oil, and gas sources 
as inputs to maximize GDP and minimize CO2 emission 
(( ozowicka, 2020); and the analysis of the performance of 
the renewable energy sector by using labor force, total 
energy consumption, share of renewable energy, and total 
renewable energy capacity as inputs to maximize GDP and 
minimize CO2 emission (Wang et al., 2022). 

The applications of these techniques will also be 
expanded in this work. To make an application, this work 
regards national income as an output that the country needs 
to maximize and some macro-level indexes, namely foreign 
direct investment, workforce, and gross capital formation, as 
inputs. This work will be conducted by using the data of the 
selected ASEAN-11 countries, and it will be managed in the 
following sequence: The next section will review some 
literature. Then the concepts of Data Envelopment Analysis 
and Malmquist Productivity Index will be presented. After 
that, the results of the analysis and policy recommendations 
will be provided. 
 
Literature Review 

 
This section will provide some evidence of the 

connection between the inputs and output studied in this 
work. Empirical studies on the relationship between foreign 
direct investment and economic growth indicate that FDI 
inflows can have both significant and insignificant positive 
impacts on economic growth in the long run and in the short 
run, depending on development status. Also, natural 
resource-rich countries grow at a faster rate, and countries 
with relatively more democratic governments experience 
rapid economic growth in the long-run (Sahu, 2021); Foreign 
investment is one of the key elements to promoting economic 
development. However, the benefits of these foreign capital 
inflows are not automatic, they depend on some domestic 
factors in the host countries, e.g., the quality of institutions 
reflected by political stability, the quality of the legal system 
(the rule of law), and the reduction of corruption. The 



68 
 

relationship between FDI and economic growth is nonlinear. 
The growth-enhancing effect of FDI appears only in 
countries that have reached a certain level of institutional 
development, below this level, FDI has either a negative or 
null effect on economic growth (Yeboua, 2021); There is a 
unidirectional causality from economic growth to FDI, i.e., 
FDI inflows are attracted by strong economic 
growth(Odhiambo, 2021);  The impact of FDI inflow is not 
identical for each country. The inflow ratio depends upon the 
host country's policies, institutional settings, and absorption 
level. Similarly, the impact of FDI depends upon the amount 
and type of FDI inflow (Liang et al., 2021). 

Empirical studies in the relationship between workforce 
and economic growth indicate that gross capital formation 
growth and labour force participation rate have significant 
positive impact on economic growth but the rate of 
unemployment has no significant impact on the economic 
growth. The countries need to have a sufficient supply of 
labor for economic growth and development. Also, they need 
to promote the creativity of the large labor force by properly 
investing in their education and enhancing female labor force 
participation to spur the country’s economic growth (Jafrin 
et al., 2021); Despite having a huge labour market and 
abundant natural resources, some regions are 
underdeveloped because their productivities on many fronts 
are very low. Expanding work participation, particularly 
among women, will contribute to better economic 
performance. Workforce participation with sufficient 
capability is an essential input for the development of 
modern industrial and service sectors and is an integral part 
of the overall development of the economy (Mawkhlieng & 
Algur, 2021). 

Empirical studies on the relationship between capital 
formation and economic growth indicate that domestic gross 
fixed capital formation, which acts as the labor-absorbing 
capability of a country, positively influences gross regional 
domestic product growth. The population with a large 
workforce, which indicates the potential for productive 
businesses to produce goods and services, has a significant 
and positive effect on the gross regional domestic product 
(Afiat et al., 2021); There is cointegration among the 
variables used, and energy use, trade, capital, labour, foreign 
direct investment, and human capital development have 
positive and significant impacts on economic growth in the 
long run. A bidirectional causality between economic growth 
and capital and labour is also found (Rahman & Alam, 2021). 

 
Methodology  

 
The Data Envelopment Analysis was developed by 

Charnes et al. (1978). This method aims to measure the 
productive efficiency of a set of DMUs through the empirical 
construction of a piecewise linear frontier. It calculates 
technical efficiency by solving a nonlinear programming 
system of the decision-making units (DMUs). DEA is used 

to identify an efficiency frontier and the distance of each 
decision-making unit (DMU) to the frontier. One type of 
DEA model, developed by Charnes, Cooper and Rhodes 
(CCR), assumes that production has constant returns to scale 
(CRS). On the other hand, model proposed by Banker, 
Charnes and Cooper (BCC) assumes that production has 
variable returns to scale (VRS) implying an increase in the 
input will result in either an increase or a decrease in the 
output. The scale efficiency will indicate whether DMUs are 
operating at their optimal sizes or not (DEAX (Ferraz et al., 
2018) (Ahmed et al., 2019) (Wang et al., 2021). To have the 
concept of DEA, let's define: 
 

 
 

where 00 1E   is an efficiency score such that 1 imply 
maximum technical efficiency. The linear programming of 
output and input oriented DEA based on Constant returns to 
scale (CRS) and Variable returns to scale (VRS) can be, 
respectively, represented as follows:  
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where ix , 1,2,...,i N , represents the amount of 

input i  of K DMUs, iy , 1,2,...,j J ,  represents the 

amount of output j  of K DMUs; ikx , 1,2,...,k K , 

represents the amount of input i  of DMU k ; jky
 represents 

the amount of output j  of DMU k ; i  = it  represents the 

weight of input i ; j = jtu
represents the weight of output 

j , being 

1

i ii
t x

 ; w  represents the scale factor. 
 is a parameter to force the variables to be positive  

The Malmquist index is demarcated using distance 
function. This function include of two kinds, i.e., the input 
distance function which depicts the production technology 
that reduces the input vector for a given output vector and the 
output distance which depicts the production technology that 
increases the output vector for a given input vector. To have 
an idea of output distance function(Coelli et al., 1998) (Zrelli 
et al., 2020), let define  
 

 
 

where 
t tP x

is the output possibility set is, 
ty  is the set 

of output vector, 
tx  denote the set of input vector. Then we 

can define the distance function as follows:  
 

 
 

where 
, 1tD x y

 and is weight. 
This index can be used to measures total factor 

productivity (TFP) change between any particular two 
periods. In the case of output orient MPI, MPI is given by: 
 

 

where 
, 1 1 1, , , 1t t t t t t

OM x x y y
 indicates the 

productivity improvement as the result of technology 
change. The first ratio signifies the MPI in period t that 
expresses the efficiency change that measure the change of 
productivity from period t to period t + 1 using period t 
technology as reference. It reflects an ability to utilize the 
technology at particular time. However, the second ratio 
represents MPI in period t+1 which measures productivity 

change from period t to time t+1 using time t + 1 technology 
as a reference. These two terms express MPI as geometric 
mean.  

By assuming constant returns-to-scale, we can calculate 
these four distance functions between period t and t + 1 as 
follows:  
 

 

where ity , 
1,...,i N

, is the 1M vector of output, 

itx is the 1K vector of input, tY is, is the M N vector 

of output and, tX is the K N vector of input, is 1N
vector of weights, and  is a scalar indicating the technical 
efficiency score.  

The MPI is performed to evaluate the relative technical 
efficiency of each country in maximizing outcomes. This 
MPI can be evaluated with either assumption of constant and 
variable returns to scale. However, variable return to scale 
output oriented model is assumed in the analysis of a cross
sectional study with heterogeneity in characteristic of the 
studied units. Analytically, a DMU could be better than it 
was in the successive periods with MPI score greater than 
unity, that is, it becomes more efficient in producing output. 
This means frontier productivity shifts outward, which may 
be a result of utilizing fewer inputs or technical progress 
within or emanating from outside the system. Conversely, a 
DMU could experience productivity regress when the MPI 
score is less than unity, that is, it becomes inefficient or 
worse off in producing output. This may be, as a result of an 
increase in inputs without a corresponding rise in output. 
Similarly, a DMU may experience productivity stagnation 
over a given time frame with a unit score of MPI (Shailender 
et al., 2021) 

This works chooses the output oriented model because 
it assumes that the countries try to utilize their limited 
resources efficiently for reaching highest growth (Wahyudi 
& Azizah, 2018). To conduct the analysis, the panel data of 
gross domestic product, foreign direct investment, 
workforce, and gross capital formation within the period 
between 2009 and 2019 of the selected ASEAN-11 countries 
are downloaded from the Word Bank database. 
 
Results 

 
The technical efficiency calculated based on the 

constant returns to scale (CRS) assumption for the year 2019 
was shown in Table 1. It shows that only Singapore and 
Brunei perform efficiently on the boundary of the frontier, 
while the other 8 countries perform inefficiently, as reflected 
by the score ranging between 0.031 and 0.707. As these 
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technical efficiency scores are computed under the output-
oriented approach, the inefficient countries can increase their 
GDP by trying to utilize the rest of the inputs shown in Table 
2. To make an improvement, the inefficient countries can use 
the countries in their peers’ column as a benchmark. 
 
 
Table 1: Countries’ technical efficiency of CRS in 2019 

 
Source: Author’s calculation 
 
 
 
Table 2: Countries’ slacks of CRS in 2019 

 
Source: Author’s calculation 
 

The technical efficiency calculated based on the variable 
returns to scale (VRS) assumption for the year 2019 was 
shown in Table 3. It shows that Indonesia, Thailand, 
Myanmar, Singapore, Timor, and Brunei perform efficiently 
on the boundary of the frontier, while the other 4 countries 
perform inefficiently, as reflected by the score ranging 
between 0.041 and 0.522. Similarly, these four inefficient 
countries can increase their GDP by trying to utilize the rest 
of the inputs shown in Table 4.  In the case of scale 
efficiency, it is shown that most countries perform under the 
increasing returns to scale (IRS), which implies that they 
have a relatively small size of operation compared with the 
optimal size. Only Singapore and Brunei perform under the 
constant returns to scale (CRS). 
 
Table 3: Countries’ technical efficiency of VRS in 2019 

 
Source: Author’s calculation  
 
 
Table 4: Countries’ slacks of VRS in 2019 

 
Source: Author’s calculation 
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The change in productivity will be presented in the 
following. The changes in TFP can be decomposed into 
technical efficiency changes and technological changes. The 
technical efficiency change represents improvements in 
efficiency due to improved operations, management, and 
returns to scale, which increase the ability to use a given 
input to produce a maximum level of output. This efficiency 
change index, with a value above 1, will suggest that the 
technical efficiency has improved. Technological change is 
a source of productivity change that shifts the production 
frontier. Technological change occurs due to improvements 
in technology used in production and service processes. This 
index with a value above 1 will suggest technological 
progress while a value less than 1 suggests technological 
regress. 
 
Table 5: Technical change 

 
Source: Author’s calculation  
 
Table 6: Technological change 

 
Source: Author’s calculation  
 
Table 7: Total Factor Productivity Change 

 
Source: Author’s calculation  
 

It is indicated in Table 6 that the GDP creation 
productivity of all countries has fluctuated with the 
increasing trend. The source of this productivity 

improvement can be traced back to technological 
improvement. 
 
Figure 1: Technical efficiency change 

 
Source: Author’s presentation 
 
Figure 2: Technological change 

 
Source: Author’s presentation 
 
Figure 1: TFP change 

 
Source: Author’s presentation 
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Policy Recommendation 
 
According to the evidence of input slacks in the constant 

return to scale analysis, this research recommends that the 
governments of other countries, except Singapore and 
Brunei, make more effort to utilize their resources to support 
the growth of their economies. 
 
Conclusion 

 
This work presents an idea of measuring efficiency and 

productivity at the macro level. The measuring techniques of 
Data Envelopment Analysis and Malmquist Productivity 
Index techniques are employed with To conduct the analysis, 
panel data on gross domestic product, foreign direct 
investment, workforce, and gross capital formation are 
downloaded from the Word Bank database for the selected 
ASEAN-11 countries of Indonesia, Philippines, Vietnam, 
Thailand, Myanmar, Malaysia, Cambodia, Singapore, 
Timor-Leste, and Brunei Darussalam. The results reveal that 
under the constant returns to scale assumption, only 
Singapore and Brunei, in the year 20i9, perform efficiently 
on the boundary of the frontier in driving GDP. However, 
under the variable returns to scale assumption, Indonesia, 
Thailand, Myanmar, Singapore, Timor, and Brunei perform 
efficiently in driving GDP. In terms of productivity, it was 
found that GDP creation productivity fluctuated with the 
increasing trend as a result of technological improvement. 
Thus, the recommendations are that the governments of other 
countries, except Singapore and Brunei, should make more 
effort to utilize their resources to support the growth of the 
economy. 
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Appendix: Largers forms of some tables and figures indicated above 
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Economic growth has received considerable attention 
thus far. Theoretically, it is stated that economic growth has 
been determined by several sources. Also, other 
macroeconomic variables have been expected to have effects 
on this growth. To investigate such effects, this study is 
designed to investigate some determinants of growth by 
using the simultaneous equations system. In addition, the 
traditional multiple linear equation is tested for result 
comparison. The estimation was conducted by using the data 
of Thailand obtained from the World Bank database and 
covers the period from 1995 to 2019. The results of OLS 
estimation show that only the number of salaried workers 
affects GDP significantly and positively. The current account 
balance did not significantly affect GDP but shows the 
negative relationship with GDP. The result from 3SLS 
estimations shows that the number of salaried workers 
affects GDP significantly and positively. However, foreign 
direct investment and the number of salaried workers do not 
significantly affect GDP but relate positively to GDP. The 
results from the other two equations show that the consumer 
price index affects the current account balance significantly 
and negatively, and GDP affects the number of salaried 
workers significantly and positively. Consequently, the 
government can increase economic growth by increasing the 
number of jobs available for citizens. 

1. Introduction 
 
The growth of the economy is continuously studied to 

discover its determinants and the structure of the relationship 
between those determinants and economic growth. A model 
that scholars widely use for this purpose is the simultaneous 
equation. The recent work that investigated the growth of the 
economy by this model created a system of equations that are 
composed of, e.g., GDP per capita, CO2 emission, and 
renewable energy consumption (Radmehr et al., 2021), 
economic growth, technological innovation, and pollution 
emissions (Zeng & Zhou, 2021) , GDP, CO2, and emission 
of petroleum consumption (Adewuyi & Awodumi, 2021), 
and economic growth, energy consumption, and 
environmental quality (Malik, 2021). This work also uses 
this model to learn the structure of the relationship between 
GDP and its determinants with an application of the Three-
Stage Least Squares (3SLS) estimation technique. Referring 
to this estimation technique, it is argued that it is superior to 

the traditional OLS estimation, which often faces the 
endogeneity problem in data series. That is, the Three-Stage 
Least Squares (3SLS) can overcome such an endogeneity 
problem by an implication of Instrumental Variables (IV). 
Compared to the 2SLS approach, which separately estimates 
the slope coefficients of each equation, the 3SLS 
methodology estimates all coefficients instantaneously 
(Murshed & Mredula, 2019). Thus, the 3SLS can gain more 
information to estimate the model parameters than the 2SLS. 

As state above, this work will learn the 
determinants of economic growth, proxied by gross domestic 
product, for the benefits of policy design. The determinants 
include in this work include foreign direct investment, 
salaried workers, current account balance, and consumer 
prices index which are expects to pass their effects to GDP. 
As these determinants, at some level, can be controlled by 
policies designed by government, e.g., fiscal and monetary 
policy, thus the knowledge of their relationship and impact 
on GDP should be the valuable ingredient for policy 
decision. 

To meet the study objective, the rest of the works will be 
organized as follows. Next section will provide the concepts 
and some empirical evidences supporting for research 
hypothesis. Then the model will be present in the subsequent 
section. It will be follow by the result of analysis, policy 
recommendation, and conclusion, respectively. 

 

2. Literature Review 
 
2.1 The Relationship between Current Account and 
Economic Growth  
 Current account balance measures the inflow and outflow 
of goods and services as well as investment incomes, 
unrequited transfers and compensation of employees. The 
current account balance mirrors a country’s performance in 
foreign trade in goods and services and could be in surplus 
or deficit. A surplus position indicates that a country is 
exporting more goods and services than is importing, while 
a deficit shows that a country’s import from the rest of the 
world exceeds its exports. Also, current account balance can 
be expressed as the difference between national savings and 
investment. In this case of a deficit in current account, it 
signifies low levels of national savings for financing 
economic activities. On the other hand, a current account 
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surplus will reflects a high level of national savings. The 
current account balance is an important indicator of 
competitiveness as it is used by international creditors to 
determine the creditworthiness of a particular economy 
(Sanni, G. K. et al., 2019). Thus the variation of saving and 
competitiveness level can affect the growth of economy.  
 The direction of the relationship between current account 
balance and economic growth can be varied according to the 
stage of the economic growth. During the early stages, the 
less developed countries will import a large quantity of 
capital and thus run into current account deficit. After their 
economic become larger, their current account balance will 
improve as they can export their products to the rest of the 
world. However this export may cause economic problem 
via current account. That is if the major income from the 
export of countries are relied on goods and service that their 
prices are sensitive to the negative external shocks, this will 
translate to the current account deficit which will has 
negative impacts on economic growth (Brissimis et al., 2010) 
(Ogunniyi et al., 2018). 
 In the Keynesian model: increase of national income that 
lead to increase in import consumption and decreases private 
saving can cause a higher current account deficit. However, 
in a Ricardian manner, if national income is increased 
unsustainable, then it will lead to decreases in import 
consumption and increases saving. This would lead to a 
lower current account deficit (Brissimis et al., 2010). 
 In the empirical studies, it found that the growth of 
economy can cause an increase in import which can causes 
current account deficit. Although, there is an inverse relation 
between economic growth and the current account, it show 
that current account deficit have no significant effect on the 
growth of economy (Sürekçi Yamaçli, 2015). However, the 
evident for some works show that current account deficit 
negatively impact economic growth in the long-run and short 
run and this deficit is recognized as harmful factor for the 
overall health of the economy (Zafar, 2020). On the other 
hand, the current account surplus have a positive relationship 
with economic growth (Rahman & Dilanchiev, 2021). 
However the growth rate of economy can be slowed when 
the current account balance is surplus (Day o lu & Ayd n, 
2021).  
 Based on the above information, the first hypothesis is 
stated as follows:   
 

H1: CAB is positively affect GDP 
 
2.2 The Relationship between Foreign Direct Investment 
and Economic Growth 
 In theoretical literature, both neoclassical growth theory 
and endogenous growth theory have stressed the importance 
of capital as an important source of growth. Neoclassical 
theory lays emphasis on tangible capital formation as the 
driver of economic growth. In neo-classical growth model, 
growth of output is achieved in the short run through higher 

rate of savings and therefore higher rate of capital formation 
which foreign investment also constitute. However, 
diminishing returns to capital limit economic growth in the 
model. As a result of the deficiencies in neo-classical growth 
theory, endogenous growth theory sought to supply the 
missing explanation of long run growth. Endogenous growth 
opined that growth may go on indefinitely since the returns 
on investment in a broad class of capital goods, which 
includes human capital, and technology does not necessarily 
diminish as economics develop. Endogenous growth theory 
explains long-run growth as emanating from economic 
activities that create new technological knowledge. Foreign 
direct investment constitutes an important component in 
endogenous growth model by having direct impact on capital 
accumulation, and indirectly through technology transfer 
(Dada & Abanikanda, 2022).  
 FDI has both positive and negative impacts on economic 
growth. FDI inflow had a positive impact on development. 
FDI flows represent real fixed investment, creating 
employment and adding new equipment and infrastructure. 
However, the positive effect is temporary, and that growth 
slows as accumulated FDI stocks represent a large share of 
domestic GDP. FDI penetration creates uneven growth 
across sectors and concentrates in capital-intensive industry, 
which boosts productivity but provides relatively few jobs. 
Over time, penetrated sectors become more productive and 
develop, but this productivity does not diffuse to other 
sectors. The persistently low productivity and wages in 
traditional sectors allow foreign firms to pay only a minimal 
amount more to attract the best workers—“wages can be low 
in productive sectors because they must be low in 
unproductive ones”. Finally, disarticulation leads to over-
urbanization, where large streams of migrants flow into 
urban centers, only to find marginal employment in the 
service or informal sectors. Further, transnational 
corporations often expatriate profits from their subsidiaries 
in developing countries rather than reinvest in the local 
economy. FDI penetration limits the formation of backward 
and forward linkages between foreign and domestic sectors, 
and generates “extraversion,” where large segments of 
penetrated economies orient “outward” toward developed 
economies. This extraversion limits demand growth for 
domestically produced manufactures, and creates 
disincentives for state policies that might otherwise stimulate 
domestic consumption. Alternatively, others argue that FDI 
penetration should promote growth, particularly for less 
developed countries. The classic Harrod-Domer model of 
economic growth provides a starting point for why foreign 
capital should spur growth. Here, output is largely a function 
of capital and is therefore a linear function of investment. If 
we assume that penetrated economies lack a sufficient capital 
stock, then foreign investment represents a substitute for 
domestic investment and should promote growth relative to 
the case of zero capital. Similarly, FDI also brings with it 
new technology to the host economy, which increases 
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productivity. And, contrary to the disarticulation thesis, some 
argue that this technology transfer does spill over to other 
sectors, which might make domestic investment more 
efficient than it would be in the absence of FDI. Thus, FDI 
could increase the pace and/or productivity of domestic 
investment, with obvious implications for growth. Similarly, 
FDI may transfer managerial expertise and provide domestic 
actors with access to foreign markets that would otherwise 
remain out of reach. In short, both rationales agree that FDI 
boosts productivity in host economies and grants the host 
economy access to foreign markets (Curwin & Mahutga, 
2014). 
 FDI is an important factor for economic growth in a long 
run, especially for emerging and developing economies. The 
impact of FDI on economic growth is not always positive, as 
it depends on characteristics of the investment resulting from 
FDI, such as type, sector, scope, duration, proportion of 
domestic businesses in the sector, and so on (Dinh et al., 
2019). 
 In the empirical studies, it found that FDI are the 
statistically significant variables that positively impact the 
changes in GDP (Srivastava & Talwar, 2020) (Desmintari et 
al., 2021). However, FDI can affect economic growth 
negatively if the country do not have sufficient absorptive 
capacity which indicate by institution quality within the 
country (Dada & Abanikanda, 2022). 
 Based on the above information, the second hypothesis is 
stated as follows:   
 
  H2: FDI is positively affect GDP 
 
2.3 The Relationship between Labor Supply and 
Economic Growth 
GDP changes can be explained by alterations in the labor 
force and capital formation as in the traditional framework 
of the Cobb-Douglas function (Simionescu et al., 2021). 
 Additional workers contribute to higher total output in the 
country. from the standard Solow model increasing 
population ceteris paribus contributes negatively to per 
capita growth due to decreasing marginal factor productivity 
and the dilution of capital (Strzelecki et al., 2022). 
  In the empirical studies, it found the existence of a 
long-run relationship between the real GDP and 
employment. Also, there exists a bi-causality relationship 
between real GDP and employment (Akcoraoglu, 2010). 
Also There is a bi-directional relationship between capital 
input and economic growth as well as labor force input and 
economic growth. However, in service sector, the correlation 
between economic growth and the input of capital and labor 
force is low. for other industrial area, the economic growth 
is highly correlated with labor force input and fixed asset 
input with a bi-directional relationship (Zhao et al., 2016). 
 Based on the above information, the third hypothesis is 
stated as follows:   
 

  H3: WSW is positively affect GDP 
  
 Conversely, Workers can be affected by macroeconomic 
fluctuations and the number of employment can be varied 
according to the stage of business cycle. If a particular type 
of workers is sensitive to the business cycle, then it would 
expect employment to decrease largely in the stage of 
economic recession period as jobs disappeared and the 
ability to generate new jobs is extremely limited, especially 
in regional  remote areas (Hunter, 2010). 
 There is a relationship between economic growth and 
female labor force participation. As the country goes through 
the U-shaped curve with the variation of income inequality, 
it will induce greater impact on women’s employment. 
female labor force participation also support by social 
transformation and an increase in woman’s education (Suh, 
2017). 
 Based on the above information, the fourth hypothesis is 
stated as follows:   
 
   H4: GDP is positively affect WSW 
 
2.4 The Relationship between Inflation and Current 
Account 
 Domestic inflation which indicates the rising of general 
price with in the country not only affects the internal stability 
of countries but also the external one. In term of the external 
stability, inflation can increase or decrease the cost of service 
and goods export. In the case of raising the level of inflation, 
it can affect the purchasing power of foreign buyers and 
hence reduce their willing to import. At the same time, the 
raising of inflation level, which makes the domestic price 
higher than import price, will encourage more domestic 
consumers import goods and service from abroad. Thus a 
decrease in export and increase of import will result in the 
current account deficit (Alawin & Oqaily, 2017).                 
 In the empirical studies, it found a relationship between 
current account balances, exchange rate movements and 
inflation. In the process, emerging market economies with 
higher current account deficits faced larger currency 
depreciations and, consequently, higher consumer prices. 
High current account deficits combined with strong 
inflationary pressures created a twin problem of financial and 
price stability. Exchange rate pass-through turned out to be 
an important parameter of this twin problem with a high 
degree of pass-through amplifying the relationship between 
current account deficits and inflationary pressures (K l nç et 
al., 2014). 
 For some countries, inflation rate (CPI) representing 
macroeconomic stability is found to have positive and 
statistically significant relations with current account 
balances. If inflation is low more financial capital will enter 
the country, cause local currency appreciate, which will 
cause to increase the current balance deficit. So a positive 
relationship is expected between CPI, which reflect 
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macroeconomic stability, and current account balances for 
developing countries. A rise inflation rate reduces the current 
account deficits. However, for industrial countries, inflation 
rate have the opposite effect on current account balances 
(Altayligil & Çetrez, 2020). 
 Based on the above information, the fifth hypothesis is 
stated as follows:   
 
  H5: CPI is negatively affect CAB 

3. Model Formulation 
To investigate the structural effects of the variables on 
GDP, this work presents a following system of 
simultaneous equation:  
      
 ( , , )t t t tGDP f CAB FDI WSW  

 ( )t tCAB g CPI  

 ( )t tWSW h GDP  
 
where GDP is the gross domestic product.  FDI and WSW 
are foreign direct investment and salaried workers, 
respectively. CAB denotes current account balance and CPI 
is consumer prices index. The yearly data covered the period 
of 1995 to 2019, which is 25 observations, of Thailand for 
estimating the model are downloaded from World Bank 
database and the method for estimating is the three stage least 
square (3SLS).    
 
Table 1: Descriptive Statistics 

 
Source: author’s calculation 
       

4. Result  
The results shown in Table 1 are the summary of 

indicators, and Table 2, which is obtained from OLS 
estimation, indicates that only the number of salaried 
workers affects significantly and positively GDP. Although 

the current account balance did not significantly affect GDP, 
it showed a negative relationship with GDP, which seems to 
contradict the theoretical perspective. 

Nevertheless, by using the 3SLS estimations, the results 
of the estimations shown in Table 3-4 indicate that salaried 
workers affect GDP significantly and positively. Although 
FDI and WSW do not significantly affect GDP, they show a 
positive relationship with GDP. The results from the other 
two equations go along with the directions expressed by this 
research hypothesis, i.e., CPI affects CAB significantly and 
negatively; and GDP affects WSW significantly and 
positively. 
 
Table 2: Result of OLS, GDP as Dependent Variable 

 
Source: author’s calculation 
 
Table 3: Result of a system of simultaneous equation 

 
Source: author’s calculation  
 
Table 4: Result of each equation 

 
Source: author’s calculation  



112 
 

The result from table 3 and Table 4 can be written precisely 
in the following form: 
 
 GDP = -2.96881508798e+13 + 2442614107.46(CAB)   

+ 21.3873874761(FDI)+ 904615894342(WSW),  
 CAB= 6.39553625228- 1.20676354388(CPI), 
     WSW =32.8646734462+ 1.08196420018e-12(GDP). 
 
 The estimation of CAB, WSW, and GDP are 
graphically presented by Figure 1.   
 
Figure 1: Estimation of GDP, CAB, and WSW (Author’s 
presentation) 
 

 

 

 

 
 

 

5. Policy Recomendation 
The policy recommendations derived from the results 

of the analysis based on the 3SLS suggest that government 
authorities may increase the growth of the economy by 
increasing the number of jobs available for citizens. 

6. Conclusion 
This work is designed to study the determinants of GDP, 

namely foreign direct investment, the number of salaried 
workers, current account balance, and consumer price index. 
The estimation technique used in this study is 3SLS 
incorporated with the simultaneous equation system. 
However, the OLS estimation incorporated with a traditional 
multiple linear function is also conducted for comparison 
purposes. Thailand's yearly data covering the period from 
1995 to 2019, totaling 25 observations were downloaded 
from the World Bank database in order to estimate the model. 
According to OLS estimation, only the number of salaried 
workers affects GDP significantly and positively, whereas 
current account balance does not affect GDP but has a 
negative relationship with GDP. By using the 3SLS 
estimations, it shows that the number of salaried workers 
affects GDP significantly and positively. Although foreign 
direct investment and the number of salaried workers do not 
significantly affect GDP, they show a positive relationship 
with GDP. The results from the other two equations show 
that the consumer price index affects the current account 
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balance significantly and negatively. GDP affects 
significantly and positively the number of salaried workers. 
Therefore, the government can increase economic growth by 
increasing the number of jobs available for citizens. 
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