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Abstract

 This study aims to examine labor productivity growth and educational 
attainment, as measured by mean years of schooling, of employed persons 
in Thailand during 2001-2010. In addition, it investigates the inf luence of 
educational attainment on labor productivity growth in Thailand by
employing multiple regression analysis. The f indings reveal that employed
persons in Thailand, on average, had only 6.88 years of schooling in 2010, 
implying that most of them completed only primary school. Fortunately, the 
mean years of schooling of employed persons in Thailand clearly exhibited 
an upward trend during the study period. In terms of labor productivity,
I found that Thailand’s labor productivity constantly increased over the study 
period but exhibited high volatility in its growth rate. The industrial sector 
exhibited the highest labor productivity growth, followed by the agricultural 
and service sectors. Additionally, educational attainment was a vital 
determinant of labor productivity growth in Thailand because the f indings 
reveal that employed persons will be more productive as they receive more 
education. However, we found that Thailand’s educational system has failed 
to create human resources that are suitable for every sector.
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Introduction

 In 1970, the f irst national population policy was announced in Thailand (WHO, 
2003), with the primary objective to slow down the population growth rate, which 
was higher than three percent per annum (United Nations, 2010). The policy was 
impressively successful, leading to a decreasing fertility rate and a declining proportion 
of young population aged 0 to 14 years old, which is regarded as a dependent 
population. Meanwhile, the policy led to an increasing proportion of working-age 
��$�%��§?YQY����"!��$%����3!$��YX�V���!5����$3������$�"%��$��%"�#$��#��?�°X��$�¥°�X�
percent in 2010, giving Thailand an economic benef it from the greater labor force 
relative to the population dependent on it. Based on the statistics from World Bank 
(2010), Thailand’s average growth rate of real gross domestic product from 1970 to 
VXX���¦�"%���Y�¥Y���!5������!�"������"�����#���"��"��!#���"�%���$�����#�5!�"�#���
proportion of working-age population. This fact was supported by Chansarn (2010a), 
who found a positive inf luence of the proportion of working-age population on 
the economic growth of Thailand.

 Nevertheless, the size of Thailand’s working-age population reached a peak 
"�� ¥°�X� ��!5���� $3� ���� �$�"%� �$��%"�#$�� #�� VX?X� §¾�#���� ¿"�#$���� VX?X��� "��
���!�"3��!� #�� �#%%� 5$���"��%�� ��5%#���� ��"�� #��� #�� �#%%� ��5!�"��� �$� ¥Y�¥� "��� ¥¢�¥�
��!5���� $3� ���� �$�"%� �$��%"�#$�� #�� VX?Y� "��� VXVX�� !����5�#��%�� §¾�#���� ¿"�#$���
VX?X��� ��� 5$��!"���� ���� �!$�$!�#$�� $3� $%�Q"��� ���� �$��%"�#$�� §¥X� ��"!�� $%�� "���
over), which is the other dependent population, is expected to constantly increase 
3!$��??�Y���!5����$3������$�"%��$��%"�#$���$�?¢�°�"���?¥�����!5����#��VX?Y�"���VXVX��
respectively (United Nations, 2010). Such a demographic change implies that 
the economic benef it from the growing working-age population is fading away.
On the other hand, Thailand can no long rely on the quantity of labor to create 
its economic growth and, of course, it is necessary for Thailand to f ind a way 
to increase its labor productivity in order to compensate for the shrinking working-age 
population so as to maintain its economic growth in the long run. 

 Education is regarded as one of the most important determinants of labor 
productivity. It has been found to have a positive inf luence on labor productivity in 
many studies all over the world. It is also the primary component of human capital, 
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which enables the same amount of labor force to produce more output, thus
enhancing Thailand’s competiveness and leading to a nation’s economic prosperity. 
With the realization of the importance of education for labor productivity and
economic growth, Thailand extended the nation’s compulsory education to 12 years 
in 2002 (from grade one to grade twelve) (OBEC, 2002) and extended it further to 
?Y���"!��#��VXX��§3!$��¤#���!�"!����$����$�¤#���!�"!������!���"���3!$���!"���$���
to grade twelve) (MOE, 2011). Consequently, this study aims to investigate the 
inf luence of education on labor productivity in Thailand during 2001 and 2010 with 
the primary objective to evaluate the quality of Thailand’s educational system and to 
examine whether it can become the source of labor productivity growth of Thailand 
in the long run.

Literature Review

 According to the literature reviews, several studies have focused on labor 
productivity in various aspects. Some of them were found to focus on the
measurement of the level of labor productivity and the growth rate of labor
�!$��5�#�#��� ��� ���%$�#��� �"!#$��� ����$���� ��5�� "�� ��$��� $3� «5��!��!� §VXXY��
Diewert et al. (2009), BLS (2010), whereas others focused on the inf luence of labor 
productivity on economic growth as measured by the growth rate of real GDP 
(Economic Policy Institute, 2000) and improving the standard of living of people in 
the countries, as measured by the growth rate of real GDP per capita (F isher and 
Hostland, 2002; Chansarn, 2010b) and as measured by the growth rate of gross
national income (GNI) per capita (Chansarn, 2009). In addition, all of these
studies found a positive inf luence of labor productivity on economic growth and
on improving standard of living.

 Furthermore, several studies focused on the determinants of labor
productivity. F irstly, Duryea and Pages (2002), Razzak and Timmins (2007), and 
Chansarn (2010c) found a positive inf luence of education on labor productivity.
Knapp (2007) and Chadha (2008) found a positive inf luence of health and longevity
on labor productivity. Additionally, Choudhry, (2009), Jajri and Ismail (2009),
and Chansarn (2010c) found the positive inf luence of technological progress, as 
measured by total factor productivity and ICT investment, on labor productivity 
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growth. In addition, another issue regarding labor productivity which has been
currently in focus is the impact of population ageing on labor productivity
(Prskawetz et al., 2008) and also the contribution of labor productivity growth to 
offset the impact of population ageing so that a particular country could experience 
constant economic growth, implying a better standard of living (Chansarn, 2010b).

 There have also been several studies on labor productivity in Thailand. 
Ramstetter (2004), for example, investigated the inf luence of f irm ownership on
labor productivity in the manufacturing sectors in Thailand. Chansarn (2009)
measured the growth rate of labor productivity in Thailand and examined the 
relationship between the growth rate of labor productivity and improving the 
standard of living of Thai people. Moreover, Chansarn (2010b) measured the growth 
rate of labor productivity in Thailand and investigated the contribution of labor 
productivity growth to offset the declining proportion of the working-age
population so that Thailand could experience constant economic growth.
However, study of the determinants of labor productivity, especially education,
was not found. As a result, the study of the determinant of labor productivity in 
Thailand is still an interesting issue, and that is why this study has focused on 
the inf luence of education on labor productivity in Thailand.

Research Methodology

 The research methodology for this study is divided into two sections. 
The f irst section presents the analytical method, whereas the second section 
identif ies the data and sources of the data.

 Analytical Method
 The analytical method for this study is divided into three sections. The f irst 
section aims to calculate the mean years of schooling of employed persons in the 
agricultural, industrial, and service sectors in Thailand during 2001-2010 in order to 
present the situation of education in Thailand. In the calculation, employed persons 
in Thailand were categorized into six groups according to their levels of education 
as follows.
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 1. Employed persons that did not complete primary school (grade six) are 
assumed to have no education, having zero years of schooling.
� V�����%$������!�$�����"��5$��%������!#�"!���5�$$%�§�!"����#¨���"���¥���"!��
of schooling.
 3. Employed persons that completed lower secondary school (grade nine) 
have 9 years of schooling.
 4. Employed persons that completed upper secondary school (grade twelve), 
with a certif icate of vocational education or a certif icate of teacher training, are 
assumed to have 12 years of schooling.
� Y�����%$������!�$�����"��5$��%�����"�5�!�#3 icate of higher vocational education 
or a certif icate of higher teacher training are assumed to have 14 years of schooling.
� ¥�����%$������!�$�����"��5$��%�����"��"5��%$!����!���$!�$��!�"!��"�������
�$��"���?¥���"!��$3��5�$$%#���

 The mean years of schooling of employed persons in each sector and 
each year will be calculated by utilizing the simple average method.

 The next section focuses on labor productivity in Thailand by measuring
the level of labor productivity and the growth rate of labor productivity in 
each sector based on the calculation method used by the U.S. Bureau of 
Labor Statistics (BLS, 2009). F irst, the level of labor productivity as measured 
by the labor productivity index was calculated using the following formula.

 Labor productivity index (LPI
t,0
) = [         ] x 100  (1)

, where LPI
t,0 

=  labor productivity index in the current year compared to the base 
year, which is 2000, Q

t
 = real GDP in the current year, Q

0 
= real GDP in the base 

year, L
t
 = number of employed persons1 in the current year and L

0
 = number of 

employed persons in the base year.

Q
t
/ŒQ

0

L
t
/L

0

1 Immigrant workers were not included in employed persons in this study since we assumed
 that immigrant workers in Thailand are mostly unskilled laborers and have very low 
 productivity so that the quantity of output produced by them is negligible.
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 Thereafter the growth rates of labor productivity were calculated using the
following formula.

 Growth rate of labor productivity = In [         ] x 100 (2)

 The f inal section for the analytical method focuses on the inf luence of 
education as measured by mean years of schooling on labor productivity in Thailand 
by employing multiple regression analysis. The regression model to be estimated is 
as follows.

 ln(lp) = �
0
 + �

1
mys + �

2
ind + �

3
ser + �

4
(mys x ind) + �

Y
(mys x ser) + � (3)

, where lpi = labor productivity as measured by labor productivity index, mys = 
education as measured by mean years of schooling, ind = 1 for industrial sector and 
0 otherwise, ser = 1 for service sector and 0 otherwise �

i
 = regression coeff icients 

and μ � = residual term.

 The regression analysis will shed more light on the inf luence of education 
on labor productivity, the differences of labor productivity among the agricultural, 
industrial, and service sectors, and the differences of the inf luence of education on
labor productivity among these three sectors, enabling us to evaluate the quality 
of Thailand’s educational system, which is very important for enhancing labor 
productivity in the nation. 

 Data and Sources
 This study relies on secondary time-series data in an annual format during 
2001-2010 obtained from two sources. The data to be analyzed in this study include 
(1) number of employed persons categorized by their levels of education and 
sectors obtained from the National Statistical Off ice (NSO, 2011), and (2) real
gross domestic product (GDP) categorized by sectors obtained from the National 
Economic and Social Development Board (NESDB, 2011).

ŒLPI
t,0

ŒLPI
t–1,0
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F indings

 The mean years of schooling of employed persons in Thailand in the 
agricultural, industrial, and service sectors during 2001-2010 are presented in
Table 1. The f indings reveal that employed persons in Thailand, on average, still
�"��� %$�����5"�#$�����"�� #��� ���#!���"����"!��$3��5�$$%#����¦�"%���¥�OO���"!�� #�
2010, implying that, on average, they completed only primary school. However, 
there is a good sign. That is, the mean years of schooling of employed persons in 
��"#%"���$��#$��%���¨�#�#����"�����"!���!�����#�5!�"�#���3!$��Y��?���"!��#��VXX?
�$�¥�OO���"!��#��VX?X��

 Now let us look at the mean years of schooling of employed persons in
each sector. According to Table 1, employed persons in the service sector had
the highest education among the three sectors, having, on average, 9.24 years of 
schooling in 2010. This f igure implies that, on average, employed person in this
sector completed lower secondary school. Moreover, we found that employed
��!�$��� #�� ���� #�����!#"%� ��5�$!��$��"��!"�����"��°�Y¢���"!��$3� �5�$$%#��� #��VX?X��
indicating that, on average, they completed only primary school. 

 Employed persons in the agricultural sector were found to have the lowest 
���5"�#$��"�$���������!�����5�$!�����"��#���������"���$��"��!"����$�%����¢¥���"!��$3�
schooling, implying that, on average, they did not complete even primary school. 
However, the good sign is that the mean years of schooling of employed persons 
in every sector exhibited an upward trend. That is, the mean years of schooling of 
employed persons in the agricultural, industrial and service sectors increased from 
¢�?°��¥�¢°�"���°�OV���"!��#��VXX?��$���¢¥��°�Y¢�"�����V����"!��#��VX?X��!����5�#��%���
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Table 1: Mean Years of Schooling (Years) of Employed Persons in Thailand

Year Agricultural Sector Industrial Sector Service Sector Overall

2001 3.17 ¥�¢° 7.82 5.41

2002 3.29 ¥��O °�O¥ 5.53

2003 3.37 ¥�¥Y O�X¥ 5.75

2004 ¢�YO ¥�O� 8.30 6.00

2005 ¢�Y? ¥��� 8.37 6.01

2006 ¢�¥¢ 7.11 O�YX 6.14

2007 3.82 7.28 8.71 6.36

2008 4.08 °�V¥ 8.91 6.53

2009 4.27 7.24 ��XY 6.75

2010 ��¢¥ °�Y¢ 9.24 6.88
Source:   Author’s calculation based on data obtained from NSO (2011).
Remarks: The agricultural sector includes the (1) agriculture, hunting, and forestry and 

(2) f ishing sectors. The industrial sector includes the (1) mining and quarrying, 
(2) manufacturing, (3) electricity, gas and water supply, and (4) construction sectors. 
The service sector includes (1) wholesale and retail trade, repair of vehicles and 
personal and household goods, (2) hotels and restaurants, (3) transport, storage, and
communication, (4) f #�"�5#"%� #���!���#"�#$��� §Y�� !�"%� ���"���� !���#���� "��� ���#�����
"5�#�#�#���� §¥�� ���%#5� "��#�#��!"�#$�� "��� ��3����� "��� 5$���%�$!�� �$5#"%� ��5�!#����
(7) education, (8) health and social work, and (9) other community, social, and personal 
service activities. 

 Table 2 presents the levels of labor productivity as measured by labor 
productivity indices and the growth rates of labor productivity in the agricultural, 
industrial and service sectors in Thailand during 2001-2010. According to
�"�%��V����"#%"��º��%"�$!��!$��5�#�#���#���¨��¦�"%���?VY��O�#��VX?X��#��%�#�����"�
#��VX?X�#���%"�$!��!$��5�#�#���#�5!�"�������VY��O���!5����5$��"!����$������"�����"!��
2000. Moreover, it is obvious that Thailand’s labor productivity had constantly
increased during 2001-2008 since the labor productivity index increased from
���Y�� #�� VXX?� �$� ?VV��¥� #�� VXXOÆ� ���!�"3��!� #�� ��5!�"���� �$� ??°��V� #�� VXX�� ��3$!��
#��#�5!�"�����$�?VY��O�#��VX?X�������!���$3�%"�$!��!$��5�#�#����!$�����#���"��3$���
that the growth rates of labor productivity in Thailand during the study period
ranged from the lowest rate of -4.20 percent per year in 2009 to the highest rate 
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$3�¥�¥����!5������!���"!�#��VX?X���#�������"��!"����!$����!"���$3�V�V°���!5������!�
��"!�"���"���"��"!�����#"�#$��$3�¢�XY���!5������!���"!��

 The industrial sector had the highest level of labor productivity and average 
growth rate of labor productivity during 2001-2010. According to Table 2, the
labor productivity index in the industrial sector in 2010 was 134.04, indicating that
labor productivity in this sector increased by 34.04 percent compared to 2000.
Moreover, the movement of labor productivity in the industrial sector had the
same pattern as the overall labor productivity in Thailand. That is, it constantly 
increased during 2001-2008, and then it decreased in 2009 and increased again in 
2010. In terms of growth rate, the average growth rate of labor productivity in the 
industrial sector was the highest among the three sectors, equaling 2.93 percent 
��!���"!��#���"���"��"!�����#"�#$��$3�Y�XY���!5������!���"!��#��#5"�#����#����$%"�#%#����

Table 2: Labor Productivity Index and Growth Rate of Labor Productivity in Thailand

Year
Agricultural Sector Industrial Sector Service Sector Overall

Index Growth Index Growth Index Growth Index Growth

2001 104.91 4.79 94.79 QY�¢Y 97.24 -2.80 ���Y� QX��¥
2002 102.38 -2.44 97.89 3.21 99.18 1.97 101.72 V�?¥
2003 ??¥�°? 13.10 102.18 4.29 97.91 -1.29 ?X¥�Y� ��¥¢
2004 ??¥�XX QX�¥? 104.71 2.44 �O�¥V 0.72 110.38 ¢�Y�
2005 114.00 -1.74 107.90 3.01 ?X?�XY 2.43 113.78 3.04
2006 ??Y�X° 0.93 114.89 ¥�V° ?X¥�?? 4.89 118.13 ¢�°Y
2007 ??Y�¢� 0.23 119.82 4.20 108.93 V�¥V ?VV�?¥ ¢�¢¥
2008 ??¥��� 1.38 ?VY�V� 4.47 ?X¥��X QV�¢Y ?VV��¥ 0.24
2009 ??O�YY 1.37 119.08 QY�XO 101.31 -4.90 117.42 -4.20
2010 ??°�XY -1.28 134.04 11.83 102.83 1.49 ?VY��O ¥�¥�
Mean - 1.57 - 2.93 - 0.28 - 2.27

SD - 4.54 - 5.05 - 3.01 - 3.05

Source:  Author calculation based on data obtained from NESDB (2011) and NSO (2011).
Remark: The base year of labor productivity index is 2000.

 In addition, labor productivity in the agricultural sector in 2010 increased
���?°�XY���!5���� 5$��"!��� �$�VXXX� �#�5�� #��� %"�$!��!$��5�#�#��� #���¨��"��??°�XY
in 2010. The labor productivity in this sector gradually changed during 2001-2002 
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��3$!�� #�� �$"!��� #�� VXX¢�� �"�#��� "� %"�$!� �!$��5�#�#��� #���¨� $3� ??¥�°?�� ���!�"3��!
labor productivity in the agricultural sector was volatile during 2004-2010,
#�5!�"�#�����!#���VXX¥QVXX��"�����5!�"�#�����!#���VXX�QVXXY�"���VX?X������"��!"���
growth rate of labor productivity in the agricultural sector during 2001-2010 equaled 
?�Y°���!5������!���"!��#���"���"��"!�����#"�#$��$3���Y����!5������!�"������#��#5"�#���
high volatility in labor productivity growth, as mentioned before.

 The service sector had the lowest level of labor productivity and average 
growth rate of labor productivity among the three sectors. The labor productivity 
index in 2010 was only 102.83, implying that the labor productivity in this sector in 
2010 increased by 2.83 percent compared to 2000. The level of labor productivity 
in this sector reached a peak in 2007 with a labor productivity index of 108.93,
and thereafter it constantly declined during 2008-2009 before it slightly increased 
in 2010. According to Table 2, the average growth rate of labor productivity in the 
agricultural sector was very low, equal to 0.28 percent per year; however, the
standard deviation was very high, at 3.01 percent per year, indicating high volatility 
in labor productivity growth in this sector.

 According to Table 3, which presents the results from the regression
analysis, the estimated equation was signif #5"���"��"�Y���!5����%���%��#���"��©Q��"�
$3�¢O�V¥Y����#���¦�"�#$��5$�%���¨�%"#�������$�"%��"!#"�#$��#�� %"�$!��!$��5�#�#������
88.9 percent thanks to the R-Squared of 0.889. In terms of statistical violation, no 
evidence of an autocorrelation problem was found in the regression analysis
because the Durbin-Watson statistic equaled 1.498, whereas the lower bound for 
������!�#�QÇ"��$��5!#�#5"%��"%���3$!�����¢X�$���!�"�#$���"���Y���!5�����#��#3 icance 
level equaled 1.071 (Stanford University, 2011). Moreover, the f indings revealed
that education, as measured by mean years of schooling (mys), the dummy
variable for the industrial sector (ind), and the interaction between mean years
of schooling and the dummy variable for the industrial sector (mys x ind), were 
statistically signif #5"���"��"�Y���!5����%���%�� #��#5"�#��������#��#3 icant inf luences on
labor productivity as measured by the labor productivity index. Therefore, the 
estimated equations for the agricultural, industrial, and service sectors could be
identif ied as the following. 
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 Agricultural and service sector : ln(lp) = 4.421 + 0.084mys
 Industrial sector :� %�§%���È�V�¥�Y�É�X�VO����

 Accordingly, education was seen to be the vital determinant of labor
productivity in all agricultural, industrial, and service sectors in Thailand. The mean 
years of schooling was found to have a positive inf luence, yet with a different 
magnitude, on the labor productivity index in these three sectors. That is, labor 
productivity in the agricultural and service sectors was expected to increase by 8.4 
percent if the employed persons in these two sectors had one more year of
schooling, but that in the industrial sector as expected to increase by 28.9 percent
if the employed persons in this sector had one more year of schooling.

Table 3: Results from the Regression Analysis

Variable Coeff icients Std. Error t-Statistics P-Value

constant 4.421* X�X�¥ �¥�VVY 0.000

mys 0.084* X�XV¥ ¢�V°¥ 0.003

ind Q?�°V¥� X�V?¥ -7.978 0.000

ser -0.223 X�VX¥ -1.082 0.290

mys x ind X�VXY� 0.038 Y��¢X 0.000

mys x ser -0.034 0.033 -1.010 0.323

Observation = 30, F-Stat for Overall Signif #5"�5��È�¢O�V¥Y���ÊQË"%���3$!�Ì��!"%%�
Signif icance = 0.000,
R-Square = 0.889, Std. Error of the Estimate = 0.032, Durbin-Watson Stat = 1.498

Source: Author’s calculation 
Remark: (1) Dependent variable is labor productivity index in natural logarithm 
           (2) * indicates statistical signif #5"�5��"��Y���!5����%���%

Discussion

 This study has shed more light on the situation of education in Thailand. 
According to the United Nations, the mean years of schooling of Thai people in 
VXX���¦�"%���¥�¥���"!��§¾¿�Ê��VX?X�����#�� 3 igure is very close to the f indings in
this study, which shows that the mean years of schooling of Thai people in 2009
�¦�"%��� ¥�°Y� ��"!��� &$����!�� ��#�� ������ �!�������� �$�� $�%�� ���� ��"�� ��"!�� $3�
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schooling of employed persons in Thailand but also those of employed persons
in the agricultural, industrial and service sectors in the nation. The f indings clearly 
point out a problem regarding education in the agricultural sector, where
���� ���%$���� ��!�$��� #�� ��#�� ��5�$!� �"�� $�%�� ��¢¥� ��"!�� $3� �5�$$%#��� #�� VX?X�
The employed persons in the industrial and service sectors had a higher education 
than the average; however, the employed persons in these 2 sectors were still 
regarded as unskilled laborers.

 Additionally, the f indings regarding labor productivity showed that
the level of labor productivity in Thailand constantly increased during the study
period, implying a good signal for Thailand’s economic prospects. However, 
some f indings raised concern over labor productivity in Thailand. F irst of all, 
the growth rates of labor productivity in Thailand were very volatile, especially 
during the period after the global economic crisis, stemming from sub-prime 
mortgage, implying that the labor market structure in Thailand is not f lexible. 
In other words, Thailand was unable to fully utilize its labor force in production 
during the economic downturn since most of Thailand’s laborers are unskilled
labors and have low competitiveness. This problem might be solved by creating 
skilled and professional laborers so as to enhance Thailand’s competitiveness in 
the global market. By doing so, the impact of global crisis on its production and 
labor force utilization will be reduced.

 The f indings also revealed that the industrial sector had the highest labor 
productivity, followed by the agricultural and service sectors, even though the
employed persons in service sector had the highest education, followed by the 
industrial and agricultural sectors. These f indings raise concern over Thailand’s 
educational system. That is, Thailand’s educational system has failed to create
human resources that are suitable for every sector. In other words, the knowledge 
and skills obtained from education in Thailand seem to f it with the industrial 
sector more than the others. This statement can be supported by the f inding that 
one more year of schooling will lead to roughly a 29 percent increase in labor
productivity in the industrial sector but only a 8.4 percent in the other sectors. 
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Conclusion and Recommendations

 This study demonstrated that education is very crucial for Thailand’s 
economic prospects since it is proved to be the signif icant source of labor
productivity growth in Thailand, f inally leading to the improved standard of living
of its people. Moreover, Thailand’s educational system seems to have impressive 
quality because employed person will be more productive when they receive more 
education. However, the appropriateness of the educational system still needs 
improvement so that it can create human resources that are more suitable for
every sector, especially the service sector. The service sector is very important
for Thailand’s economic prosperity in an ageing society and with a shrinking
labor force since it is knowledge-intensive, which creates higher added value and
is less affected by the global crisis and the ageing population. Nevertheless, 
enhancing education and improving the educational system take a long time to 
achieve. In the short run, enhancing labor skills will be a vital tool for enhancing
the competency and competitiveness of Thailand’s labor force so that it can be 
eff iciently utilized all the time, lessening the volatility of labor productivity 
growth. Success depends heavily on the effort and seriousness of the government 
and the authorities. 
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