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Chapter 3

Industrial upgrading and Educational upgrading:
two critical issues for Thailand

Thailand can no longer rely on cheap labour and fiscal incentives to maintain a continuous flow of
Foreign Direct Investment which is one of the major engines of growth (see chapter 1). In
neighbouring Asian countries, multinational firms can find cheaper labour and more tax
exemptions, while developed countries offer better competitive advantages interms of
knowledge, productive organisation and infrastructure. To get out of this sandwich-trap, Thailand
must upgrade its industrial base and improve its productivity. But this is only possible if Thailand
upgrades at the same time its education and scientific systems and combine them in a coherent
way, which is not the case today. Primary education is now universal, but not secondary
education, and higher education does not play the role that one could expect in developing
scientific capabilities. Worse, the problem is not only quantitative but also qualitative. The quality
of education in Thailand is poor for a number of reasons among which social inequalities, too
much emphasis given on learning by rote past and sometimes dogmatic knowledge, not enough
skilled teachers, and above all, the lack of critical mind and initiative which are so important
for creativity and in particular scientific creativity. The education system also suffers from an
institutional disorganisation that the on-going decentralisation reform will worsen. Much the same
can be said of higher education. The absence of long-term policy from the part of the ministry of
education and the ministry of science and the too important autonomy of universities makes
nearly impossible the organisation of a coherent and national supply of scientists and engineers
that could satisfy the needs of private companies and contribute to the accumulation of scientific
converging towards the establishment of a national innovation system. This does not mean that
Thailand cannot change the present situation. Fortunately, Thailand is not an over indebted
country and has the fiscal means for an ambitious education and scientific policy. The issues at
stake are essentially a question of public policy. But as education was not put on the agenda early
enough, industrial upgrading did not reach the expected level.

This chapter will be organised as follows: section 1 will assess the achievements of the Thai
education system in an international perspective and the education and skill levels of the
workforce. For this purpose, we will use extensively national and international data series. The
main lesson is that Thailand lags behind compared to Asian countries and has to improve the
quality of education. Section 2 makes an assessment of the present state of the Thai industry and
productivity. The main lesson is that the contribution of productivity to industrial growth has been
low and sometimes even negative. One way to improve this poor score is to strengthen the labour
productivity thanks to the incorporation of better educated and higher skilled workers.

SECTION 1. UPGRADING THE EDUCATION SYSTEM

Thailand, like other medium-income countries in Asia, has successfully completed universal
primary education. For these countries, the focus has now shifted to secondary education for a
number of reasons. First, part of the children who completed primary education is now seeking
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secondary education to get access to better jobs. Second, because of the ICT revolution and
increased competition due to globalisation, economies increasingly need a more sophisticated
labour force equipped with new knowledge that cannot be developed only in primary school or in
low-quality secondary school programs. Good quality and complete secondary education is now
the minimum standard to enter the labour market. Third, secondary education is also a bridge
towards tertiary education and the key building block of national technological capabilities

Thus, for all these reasons secondary education has turned critical and justify a special emphasis
in our evaluation of the Thai education system. In the Thai context, upgrading education means
increasing dramatically the number of students who complete upper secondary education and
improving the quality of secondary education.

This has not been the case until now. Unlike OECD countries and many East Asian countries that
have followed a pyramid pattern (), Thailand took a different path. The big push toward universal
primary education was given lately in the eighties and completed in the nineties. But then, the
focus shifted towards tertiary education, overlooking the expansion of secondary education (D. De
Ferranti et al., 2003). The distribution of educational attainment was squeezed in the middle. The
consequence is a lack of skill workers and an insufficient supply of good students for tertiary
science education.

Productivity and Investment Climate Surveys (PICS) conducted by the World Bank shows that in
Thailand 75% of workers in the manufacturing sectors are unskilled workers whereas 11% are
skilled workers to be compared with respectively 49% and 31% in Malaysia (World Bank, 2006a, p
98). Again, this is characteristic of the present stage of Thai industrialisation process that relied
merely on the incorporation of unskilled rural workers migrating to cities. But if Thailand wants to
go beyond the assembly stage and escape from the competition from lower cost assemblers such as
China and Vietnam it will have to increase the number and the quality of its labour force.

1. The Thai education system in international perspective.
Thailand has achieved a remarkable success in completing universal primary education. More
generally it can be said that the objectives of “Education for all” that corresponds to the
“Millennium Development Goals” are already fulfilled. Table 1 shows how Thailand compares
with other Asian countries at different development stage for the year 2004 according to several
indicators that are deemed relevant by UNESCO for the completion of “Education for all” goals
and for the quality of education (see UNESCO 2005). It can be seen that there is a clear pattern of
educational achievements according to the level of income per capita. East Asia in general fares
much better than South Asia in terms of adult literacy and education enrolment because South
Asia is much poorer. Nearly all East and South Asian countries had gross enrolment rates (GER) @
close or superior to 100% which means that they had completed universal access to primary
education ©). For secondary education, gross enrolment rates are significantly below 100% for
Cambodia, China, Indonesia, Laos and South Asian countries (with the exception of Sri Lanka).
Universal access to secondary education in these poorer countries is far from being achieved. For
tertiary education, the differences in GER are even higher. Gender discrimination, measured by the
Gender Parity Index, (GPI) @ is interesting because there is no real universal education without the

D Primary education is universalised first then secondary education followed by an expansion of tertiary education.

2 The Gross Enrolment Rate is the “number of pupils enrolled in a given level of education, regardless of age,
expressed as a percentage of the population in the theoretical age group for the same level of education. For the tertiary
level, the population used is the five-year age group following on from the secondary school leaving age” (UNESCO,
2006).

% Because the Gross Enrolment Rate (GER) does not take age into account, children older than the theoretical grade age
and repeaters push the GER above 100, which, in some cases, signals a bad quality of education and bad social
conditions of the population. Net Enrolment Ratios are preferable because they do take age into account, but data is
missing for a number of countries like Thailand because there is no repeating system. All children go to the upper grade
at the end of the year whatever its scores.

4) The GPl is calculated as the GER of female students divided by GER of male students.
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eradication of gender discrimination but also because gender discrimination is generally an
indicator of poor quality of education (UNESCO, 2005). A majority of countries still not have
achieved gender parity in primary education and the situation is usually worsening in secondary
and tertiary education. The share of female teacher and the pupil/ teacher ratio in primary are also
indicators of quality. According to UNESCO (2005), female teachers in primary have a positive
influence on education scores, especially for female students. With exceptions, one can see that
richer countries have usually a higher share of female teachers in primary schools. Things are more
complex with the pupil/teacher ratio. Theoretically, a low ratio is better for the quality of
education and a very high ratio, like in Bangladesh, India, Nepal, Pakistan, Cambodia or the
Philippines signal a poor state of the quality of basic education. But the contrary is not true. A low
ratio may be preferable but is not the guarantee of good education if it reflects the predominance
of rural schools where the number of pupils is low but the schooling conditions are usually bad.
Keeping this in mind, one can see that East Asian countries have in general a lower ratio than
South Asian countries which creates good conditions for good quality education. Finally, public
spending on education shows that richer countries tend to spend more on education (as a share of
GDP) and some of them like Hong Kong, Malaysia and Thailand dedicate a high share of total
government expenditures to education signalling that it is a national priority.

Given this regional background how does Thailand score? It can be seen that in 2004, Thailand had
a high level of adult literacy (92.6%), had completed universal primary education, and had a high
gross enrolment rate in secondary education (77%), slightly higher than the regional average (73%)
but inferior to the most advanced Asian countries such as Japan, Korea and Hong Kong or even
the Philippines. In Tertiary education, the gross enrolment rate is among the highest of the region,
putting Thailand ahead of competitors with comparable GDP per capita but still below Japan and
Korea. At all level, discrimination against girls is low (GPI close to 1), and there are even more
female students than male students at the tertiary level ©.

These goods results are recent and needs qualifications. First, until 1977 there were only 4 years of
compulsory education in Thailand (until grade 4 of primary school). From 1978 until 1992
compulsory education was extended to 6 years (until grade 6 or complete primary school).
Effective in January 2003, a new compulsory Education Act adopted in 1999 requires that all
children aged 7 to 16 have to be enrolled in basic education institutions except for those who have
already completed grade 9 at age 15. Actually grade 9, which corresponds to the end of lower
secondary education, is presently the end of compulsory education which extends to 9 years of
schooling (from grade 1 to grade 9). To help families comply with the law, the Thai state has
granted in October 2002 to all students free access to “basic education” covering 6 years of primary
and 6 years of secondary education for the first time in Thailand.

® The Gross Parity Index (GPI) divides the Gross Enrolment Rate (GER) of female students by the GER of male
students. A GPI equal to 1 means that there are as many female students as male students. A GPI superior to 1 means
that there are more female students.
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TABLE 1: EDUCATION SYSTEM AND BACKGROUND CHARACTERISTICS OF SELECTED ASIAN COUNTRIES, REFERENCE YEAR 2004

BACKGROUND ADULT LITERACY * PRIMARY SECONDARY TERTIARY TEACHING STAFF FINANCE
Primary Total public
Total public [expenditures on
COUNTRIES | Population GNP per school . pl.'l ! xP ,I Y
. o X GER (%) |GPI (F/M) Pupil/teacher | expenditure |educationasa %
AND in million | capita (PPP) Total |GPI(F/M) GER (%) |[GPI(F/M)] GER (%) [GPI (F/M)] teachers, o ) ]
2004 2004 ratio in primaryjon education |of total
REGIONS 2004 2004 female %
2001 as % of GDP |government
expenditure
East Asia
Cambodia 14,071 2423 73,6 0,76 137 0,92 44 0,74 3 0,46 41 53 1,9 14,6
China 1 307,989 5003 ° 90,9 0,91 118 1,00 73 1,00 19 0,85 53 21 3,2° 13?2
Indonesia 222,781 3361° 87,9 0,90 116 0,98 62 0,99 16 0,80 52 20 0,9°3 9*
Hong Kong 7,040 30822 n.a n.a 108 0,94 85 0,97 32 0,97 78 19 4,7 23,3
Japan 128,085 29251 n.a n.a 100 1,00 102 1,00 54 0,89 20 3,6 9,8
Korea 47,817 20499 98 0,98 105 0,99 91 1,00 89 0,61 72 30 4,6 16,5
Laos 5,924 1954 66,4 0,72 116 0,88 46 0,76 6 0,63 44 31 2,3 11,7
Malaysia 25,347 10276 88,7 0,93 93 1,00 70 1,11 29 1,29 67 19 6,2 25,2
Philippines 83,054 4614 92,6 1,02 113 0,99 84 1,10 29 1,28 87 35 2,7 16,4
Thailand 64,233 8090 92,6 0,95 99 0,96 77 1,00 41 1,17 58 21 4,2 27,5
Vietnam 84,238 24903 90,3 0,93 98 0,93 73 0,95 10 0,77 78 23 3,23 12,63
East Asia
and the
. 2086,748 5354 92 0,93 113 0,99 73 1,0 23 0,89 22
Pacific
Average
South Asia
Bangladesh 141,822 1870 41,1 0,62 109 1,03 69 1,19 7 0,28 36 55 2,5 14,2
India 1103,371 3139 61 0,65 107 0,94 70 0,82 11 0,67 40 41 3,8 10,7
Nepal 27,133 1490 48,6 0,56 113,9 0,88 447 0,77’ 6 0,40 30 40 3,42 14,93
Pakistan 157,935 2225 41,5 0,53 82 0,73 32 0,70 3 0,80 37 2 10,9
Sri Lanka 20,743 4390 92,1 0,95 102 0,99 98 1,00 23 3,1°
South and
West Asia 1528,108 59 0,66 110 0,91 51 0,83 11 0,7 39
Average
Wworld 82 0,89 106 0,94 65 0,94 24 1,03 26
average

Notes: ! 2000-2004 Average, * data for 1999, ® data for 2003, * estimation by ISU for 2002, ° data for 1998, ® estimation by OECD for 2001, ” average of 2003-2005 based on UNESCO data.
Source: Computed by the author based on UNESCO database, several years and UNESCO 2005, UNESCO 2006a, UNESCO 2006b.
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As of May 2004, this subsidy was extended to 2 years of pre-primary schooling so that eventually
the provision of free basic education was extended to 14 years.

These institutional evolutions help explain why the progress in education through generations has
been slow. Most Thai people have the level of education required by law at the time they were at
school. And because complete primary education was made mandatory lately (in 1978) without
subsequent extensions until 1992, secondary education enrolment stagnated during all this period.
This explains why, despite the recent improvements, the legacy of the past is still dragging
Thailand backward. Figure 1 shows that in the fifties Thailand counted among the countries who
had the lowest enrolment in secondary school (6%), together with China, Malaysia, Indonesia, and
below all other lower-middle income countries ©. Yet, the gap with the other countries was not
important and could have been filled in the subsequent years. But this has not happened and, on
the contrary, Thailand’s lag has widened during the sixties and seventies but especially in the
eighties. Indonesia overcomes Thailand in 1980 and Thailand became the lower-middle income
country with the lowest enrolment ratio in secondary education. During the eighties, this ratio
remained constant around 30% while it was above 40% and increasing in all other comparable
countries. The eighties can be deemed as the “lost decade” for Thai secondary education. The
absence of extension of compulsory education to secondary education is to blame for this
stagnation.

Figure 1: Gross enrollment ratio in secondary education in
middle income Asia countries
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Percentage

1950 1960 1970 1975 1980 1985 1990 1995 2000 2005

Source: computed by the author from World Bank's "Edstats", UNESCO data center and other
sources, see annex 2

=&—China —l—Indonesia —A&—Malaysia =><Philippines =®-Sri Lanka —#=Thailand

It was not a fatality due to poverty. In the Philippines and Sri Lanka, enrolment in secondary
education has always been higher and even reached 70% in 1990, 40% higher than the Thai level.
Economic reasons cannot be invoked because these countries were not richer than Thailand. The
real reason is simply that education was not a political priority during a long time in Thailand.
Because universal primary education was turned mandatory only after 1977, secondary school
generalisation suffered a historical delay in Thailand compared with other Asian countries at the

® We use the World Bank classification. Countries are classified in low income, lower-middle income, upper-
middle income, and higher income according to their GNP per capita in 2005. In Figure 11, Malaysia is the
only upper-middle country while all others are lower-middle income countries.
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same development stage. It is only in the nineties, after the extension of mandatory school to 9
years in 1989 (until grade 9) that enrolment in secondary education jumped to 50% in 1995 and
then 70% in 2005 . Thai enrolment in secondary school has now converged to the average of low-
middle income Asian countries. But the initial delay in generalising secondary education in the
eighties still takes its toll.

Table 2: Stock of Education among the adult working population
Highest school level completed (%)
Averageyr.  NOED PRIM LSEC USEC VIE  TERT
East Asia
Cambedia 4.1 67.3 19.1 8.1 36 09 10
Mengolia 94 28 108 584 28.1
Vietnam 8.8 22 358 363 11.7 8.2 58
Indonesia 7.2 275 328 149 145 5.0 53
Thailand 71 50.5 164 a4 75 58 104
Philippines 96 225 301 217 257
China 10.1 83 114 324 214 12.6 14.2
Singapore 100 222 14.1 399! 237
Latin America
Argentina 9.8 10.1 418 17.7! 57 240
Brazil 6.4 53.1 164 54 17.8 73
Chile 94 266 296 176 158 104
Colombia 89 44 217 308’ 53 378
Guatemala 48 40.5 392 15.8 45
Mexico 82 24.1 22 276 15.0 10.5
Venezuels, R.B. de 82 78 55.1 19.7 6.0 114
Bolivia 69 13.0 512 204 6.6 88
Note: NOED = less than full primary education. PRIM = Primary. LSEC = Lower secondary. USEC = Upper
secondary. VTE = Vocational and Technical Education. TERT = Tertiary. 1. refers to all secondary.
Source: World Bank 2006¢c, based on Household surveys.

Table 2 taken from World Bank (2006c) shows the level of education of the adult working
population (25 to 65 years) for the period 1999-2004 according to the country ®. With 7.1 average
years of schooling in 2002, Thailand ranks among the lowest, on a par with Indonesia (7.2 years)
which has less than half the GDP per capita of Thailand and below Vietnam (8.8 years) which GDP
per capita is more than three times lower. Only Cambodia fares worse. Clearly, the level of
education in Thailand is not as high as its level of development would enable. 50.5% of the adult
working population has not completed primary education and 16.4% has only completed primary

) The GER for secondary education for Thailand in Figure 11 for 2005 (70%) is below the GER presented in Table 1
(77%), although both data comes from UNESCO. The reason is unknown because both series use the International
Standard Classification of Education (ISCED97). Secondary education corresponds to level 2 and 3. The problem is not
so important because we are more interested in the relative position of each country than the exact level.

® Source World Bank, 2006c based on the following surveys: Cambodia (Socioeconomic Household Survey 2004),
Vietnam (Living Standards Survey 2002), Indonesia (Susenas, 2003), Thailand (Socioeconomic Survey 2002),
Philippines (Annual Poverty Indicator Survey 1999), China (Economic, Population, Nutrition, and Health Survey
2000), Singapore (Labor Force Survey 1998), Argentina (INDEC 2003), Brazil (PNDA 2001), Chile (ECSN 2003),
Colombia (ECV 2003), Guatemala (MECOVI 2000), Mexico (ENIGH 2002), Venezuela, R. B. de (EHM 2002),
Bolivia (MECOVI 2002). All surveys are nationally representative except China’s Health and Nutrition Survey, which
represents only 9 of 22 provinces in China.
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education. The contrast with Vietnam, one of Thailand’s newest competitors in the region is
striking. Only 2.2% of the adult working Vietnamese has not completed primary education and
35.8% has completed primary education.

2. The quality problem.

Measuring the quality of education is a complex task. It presupposes an agreement on the
purposes of education and on the learning process which seldom exists. For some, education
should focus on preparing young people to get a job. This narrow definition limits education to the
acquisition of what is thought to be useful knowledge. For others, education should also prepare
young people to become independent citizens able to live in society. This broader definition of the
purposes of education makes more difficult the assessment of the quality of education in a purely
quantitative way. For instance, according to UNESCO (2005) “learning to know, learning to do,
learning to be together and learning to be” are the four principal concepts that define the quality of
education. This implies cognitive and non-cognitive skills, the latter being difficult to quantify by
essence. The same difficulty holds for learning. If we define learning in a very narrow way as the
transfer of explicit knowledge by teachers to passive students who have to memorise it, then the
scope of quality assessment will be very limited. If learning means acquiring explicit and tacit
knowledge in a personal and collective way ©), then the quality of an education system should be
judged by its capacity to enable students to progress in the acquisition of knowledge so defined.
And this is difficult to assess.

These are the reasons why tests scores which are usually considered for international comparisons
of education quality must be interpreted with precaution. They provide useful information about
how well items in the curriculum are being learned and understood by students. “But they tell
nothing about values, capacities or other non-cognitive skills that are also important aims of
education (UNESCO, 2005, p 46). In themselves, they also tell us nothing about the underlying
causes of the registered results. What are the reasons of bad scores? Poor capabilities of students?
Poor quality of schools or poor social conditions of students and their families? A combination of
both, but which one? To be useful, tests have to be confronted with relevant indicators that
describe the main social features of students, their families and their schools.

In the case of Thailand, two international tests are regularly performed: the PISA @0 and TIMMS
1) tests. When compared with other countries at similar income levels (12, Thailand registers
higher scores, which is a good point. But a comparison with the most successful East Asian
countries shows how much Thailand has yet to improve (World Bank, 2006b, p 54). For PISA 2003
scores in mathematics, Thailand with 417 points ranks 39 among 46 countries above Brazil, Mexico
and Indonesia, but below the OECD average (500 points) and far behind its Asian counterparts
Japan (553), Hong Kong (550) and Korea (542). There is a real quality gap with these countries.
Moreover, very few Thai children scores in the top proficiency levels. “For PISA, less than 10% of
students scored beyond levels 4 in mathematics or reading (among six levels). This is in stark
contrast to all three participating East Asian upper income countries, where roughly 50% of

9 For more details see B. Jetin (2007).

19 PISA has been set up by the OECD in 1998 and is now covering 59 mainly industrialized and middle-income
countries, among which Thailand. Pisa measures the content “literacy”, a concept that encompasses how 15 years old
students apply knowledge and skills: how they identify, solve and interpret problems; and how they analyse, reason and
communicate. It also covers reading literacy.

) The Trend in International Mathematics and Science Study (TIMMS) was created in the late 1950s by the
International Association for the Evaluation of Educational Achievement (IEA). By 2000, some 50 countries were
participating in surveys covering mathematics and science, reading and other subjects. TIMMS is a curriculum-based
test administered to eight-grade students typically 14 to 15 years of age.

12 These countries are Brazil and Indonesia which together with Thailand belongs to the category of “lower income
countries” defined by the World Bank. Mexico and Uruguay were also participating but belongs to the upper-middle
category. Japan, Korea and Hong Kong did also participate but important countries of interest such as China, India and
Malaysia did not.
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students in mathematics and 40% in reading scored above this level”. Worse, “a very large share of
students is performing below acceptable proficiency level. Thailand has roughly 40% of students
performing at or below the PISA level one (among 6 levels) in literacy and over 50% at or below
level one in mathematics. To sum up, a vast proportion of students are functioning at or below the
most basic level of language, mathematics and science ability” (World Bank, 2006b, p 59). The
same holds true for TIMSS.

The bad quality of education in Thailand is the result of several factors among which the socio-
economic features of family stand prominent together with the teacher quality, the pedagogy used
and school characteristics. For instance, according to the Ministry of Education, only 4% of teacher
in lower secondary possessed a Master Degree and 11% for upper secondary. For some, these
Master Degrees were obtained in “open universities” whose quality is dubious. In terms of
pedagogy, section 22 of the 1989 educational reform promoted innovative ways of learning centred
on “self-development enabling learners to develop at their own pace and to maximise their
potential” (OEC, 2004, p 75). In reality, these measures are not systematically applied. “Rote
learning is pervasive even in the best schools, and innovative forms of learning are confined only
to small segments. Vocational schools lack equipment and teachers lack motivations” (S. Khoman,
2005, p 259). Regarding school characteristics, the lack of educational resources (computers, library
material, multi-media resources, science laboratory equipment and facilities for the fine arts)
appear as the most important obstacle to student achievement.

More broadly, Ashvin Ahuja et al. (2006) have analysed PISA 2003 results for mathematics in
Thailand to understand how school, family and student characteristics interact and produce
cognitive achievements (1. Findings from the test for 5,236 15-year old students from 175 schools
around Thailand are presented in table 3.

Students are divided into quintiles based on their mathematical scores, with 564 points for
the top quintile and 328 points for the bottom quintile for an average of 423 points. Table 3 shows
that students from the bottom 20% usually go to smaller schools (1471 students), where there is
more students per teacher (25.2) than in the big schools (2785 students) frequented by the top 20%
students (21.6 students per teacher). They are more numerous to study in small villages and small
cities while top 20% students are more numerous to study in big cities. They have less qualified
teachers in mathematics than top 20% students and ack of “adequate library”.

13) The variables in PISA encompass not only students and family characteristics, but it also includes data on schools
characteristics and resources as well as students’ attitude toward learning.



Table 3: Differences in Characteristics of Top f Bottom Performers in Test Scores
i Main Factors Whole Groups of Students
SRUNEE Bottom 20% | Top 20%
PISA Test Score
- Mathematics 423 328 364
1. School Factors
- School S:ize 1,718 1471 2,785
- Student to Teacher Ratio 235 25.2 216
- Studying 1n School in big cities (1 million up 17% 8% 33%
- Studying 1n School in villages (less than 3000) 13% 23% 4%
- Schools Resources: having enough qualified 42% 38% 53¢
teachers in Mathematics
- Schools Resources: having “adequate” library 53% 34% T4%
2. Family Factors
- One parent has education at least university level 20% 8% 42%
- Atleast one parent 1s working i full-time job 63% 53% 76%
- Living with brother, sister, cousin, grandparents 38% 30% 53%
- Home Resources : Number of books 66 51 128
3. Student Characteristics
- Houss spent doing homework per week 7.1 5.3 106
- Never arrive late for school i the last 2 weeks 70% 62% 76
- Attending kindergarten for more than one year 76% 67% 88%
4. Other Factors: Student attitudes
- Strongly disagree that “school s a waste of time” 59% 51% 63%
Source: Ahuja A. et alii with PISA 2003 data.

Their family factors reveal that only 8% have one parent with a university degree against
42% of the top 20% students. Around half of the bottom 20% have at least one parent working full-
time job, which means that for the other half, neither the father nor the mother has a full-time job.
They tend to have less books and to live more isolated than top 20% students. Their personal
characteristics and attitudes complete the picture. They spent around half the time of top 20%
students at homework, arrive more frequently late at schools and have spent less time in
kindergarten. Finally, 49% think that “school is a waste of time” against 27% of the top 20%.

All these social characteristics converge to the conclusion that those who have the worse
results at the PISA test suffers from social handicaps due to poverty and geographical isolation
that usually go together. This is confirmed by the fact that the cost of education remains the main
obstacle to access to secondary education. Despite the government’s commitment to 12 years of
free education, non-tuition costs such as library fees, exam levies, and access to computers, meals
and transportations costs create too high a burden for poor families. School tuition and textbooks
which are covered by the government for poor families represented only 19% to 25% of the total
cost of sending a child to lower or upper secondary school (NSO 2002). The same survey pointed
the inability to pay the direct costs of education as the overwhelmingly reason for children who
are completing an educational cycle (for instance lower secondary) not to progress to the next
educational cycle. According to the World Bank (2006b), the average spending per student at the
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secondary level was equal to about 2,300 baht in 2002 (US$), but only 860 baht in the poorest
quintile as compared to 6,800 baht in the richest quintile, close to eight times as much. This gap
appears to have widened over time since in 1994 the gap was only four times as much. More recent
data confirm this trend. According to A. Ahuja et al. (2006), sending children to public high school
would cost the family directly and indirectly around 2,500 baht per month, increasing from around
1,500 baht per month for lower secondary school. This is the major reason why poor families
decide to stop sending their children to school after the compulsory school ending in grade 9.

3. The need for scientific and researching capabilities

History shows that countries that have climbed up the industrial ladder and caught-up with more
advanced countries had at least two things in common: One is the “rapid increase in the level of
education and an emphasis on higher education in science and engineering. Another is the creation of public
institutions to conduct research and provide services to industrial firms (UNIDO, 2005). The reason is
that innovative capabilities imply the practise of research which mobilises both explicit and tacit
knowledge (4. Because tacit knowledge and a good part of explicit knowledge is “people
embodied” the education system has an important role to play to form skilled workers and
researchers. In other terms, as already stated in chapter 2, creating a true National Innovation
System (NIS) in coherence with the education system is now a high priority on Thailand’s agenda.
Due to the cumulative nature of learning, the sooner a country starts increasing the level of
education and building scientific capabilities, the higher his chances to engage in a sustained
catching-up process. On this regard, Thailand’s scores are mixed.

Several studies (P. Intarakamnerd et al., 2004, T. Altenburg et al., 2004, World Bank 2006a) point to
the same hurdles in the creation of an efficient NIS in Thailand and the successful upgrading of the
industry. First, the aggregate spending on R&D in Thailand as a percentage of GDP is low and
rising only slowly from a low base. “Most Thai firms, even large corporations, have a deep-rooted
attitude of not developing their own indigenous technological capabilities” and “... want to rely
on off-the-shelf imported technology mostly in the forms of machinery, and turn-key technology
transfer from abroad or joint venture with foreign partners” (P. Intarakamnerd et al., 2004).
Second, “foreign companies have transferred amazingly little tacit knowledge and technology, as
evident from a handful of companies setting up research establishments in Thailand and from the
scope of research undertaken” (World Bank, 2006a). Third, there is no global and coherent
scientific and industrial policy but a multitude of ministers and institutions in charge of different
aspects and sectors with overlapping functions and weak coordination. Fourth, there is not enough
linkage between public research institutes and universities, and private companies (D. Schiller,
2006) and between companies themselves (S. Dhanani, P. Scholtes, 2002).

International comparisons with other Asian, Latin American and developed countries, are
instructive. Figure 2 compares total expenditures on R&D as a percentage of GDP of selected
countries ranked by their GDP per capita in US $ at PPP rates in 2003. The objective is not to
evidence a strict causality between GDP and R&D expenditures, which on the long-term work
both ways, but to situate Thailand on an international scale.

14) Tacit Knowledge is one dimension of knowledge along with explicit knowledge (K. Polanyi, 1966). While explicit
knowledge can explain why it is scientifically possible to ride a bicycle, it cannot teach a novice how to actually ride a
bicycle. Riding a bicycle can only be learnt by personal experience, even if advice can help. The same applies to a great
variety of economic and scientific activities. For example, most of the knowledge required by venture capital and
private equity companies is tacit (R. Nelson, 2003). Reproducing successfully a scientific experience implies the
personal tacit knowledge of the scientist and not only a scientific publication demonstrating the result.
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Figure 2: Total expenditure on R&D as % of GDP, selected countries
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Thailand dedicates 0.3% of its GDP to R&D which in itself is very low and only slightly higher that
Vietnam expenditure (0.2%), although her GDP per capita is around three times higher. One could
expect that Thailand spends as much as one of its main competitor Malaysia (0.7%). The recent
announcement by the Thai government in June 2007 to nearly double the budget of state-run R&D
institutes over the next three years will rise the R&D spending to 0.5% (The Nation June 11, 2007).
If successfully executed, this decision will put Thailand around the trend which represents the
R&D spending that can be expected from a country that has reached a certain stage of
development. But that may be not enough. Countries which are catching up, like China, are
spending much more (1.4%) than the average. Those which have already achieved a high level of
development (Singapore and Korea) are also spending much more than the average (respectively
2.2% and 2.6%). The same is true as far as science and engineering is concerned. Thai research
output has specialised in agricultural sciences, life sciences and medical sciences and to a lesser
extent in engineering sciences (see table 4) (19. The specialisation in agriculture science is
comparable to the other second generation of Newly Industrialised Countries (NICs) and fits well
with the strong exports of agricultural and food products evidenced in section 1. But Thai
specialisation in life sciences and medical sciences is encountered neither in first nor in second
generation NICs. There is a potential there which is not matched with enough strong industrial
companies that could turn it into an export advantage.

15 This table due to D. Schiller (2006) shows an index of specialisation which expresses the share of a scientific field in
one country in relation to the share of this field in the world. The transformed values range from -100 to +100. Positive
values indicate a specialisation above the world average.
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Table 4: Index of specialisation for “Science Citation Publication” (SCI) of Asian countries

Countries Agrl.culture M?dlcal Engl.neermg Life Sciences Na.itural
Sciences Sciences Sciences Sciences

Thailand ! 47 22 11 26 -51
1st generation
NICs 2 -38 -34 71 -26 41
2nd Generation
NICs 3 81 -36 -14 -37 -2
China -64 -88 47 -72 71
India 45 -80 8 -63 40

1 Thailand: 2002-04; other 1996-2000. 2 Korea, Taiwan, Singapore, Hong Kong. 3 Malaysia,
Philippines. Source: calculated by D. Schiller 2006, p 76, based on SCI EXPANDED, NIW et al.
2002.

However, the specialisation in engineering is rather weak to the contrary of China and first
generation NICs (See Figure 3). As previously said, countries that have caught up have invested
heavily in science and engineering education (UNIDO, 2005, p 45). If Thailand wants to upgrade
its industry with more local R&D content to go beyond the assembly stage, then it has to increase
dramatically the number of graduates and PhD in sciences and engineering like Taiwan and Korea
did and as China is presently doing.

Figure 3: GDP per capita vs. share of natural science and engineering degrees in total first degrees
(2000 or most recent years)
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Increasing spending in R&D and the number of students in science will prove insufficient if
universities, as institutions, are not reformed so as to increase their research activities. According
to D. Schiller (2006), “most of University-Industry linkages (UIL) in Thailand are mainly limited to
services without deeper research involvement and to linear modes of knowledge transfer. Half of
the UIL projects comprise consulting services”. Technical services and informal contacts are the
second most important modes of cooperation and the third is based on teaching. Research-based
and interactive modes of cooperation have been included in less than 10% of cooperation projects.
The supply of consultancy and other services lead Thai scholars to spend more time for projects
outside the university (8.9 hours per week) at the expense of their time committed to research (5.11
hours per week) (R. Sharma et al., 2004, p 71). The most important reason is that scholars are
looking for additional personal income to supplement their wages which are too low. For
engineers, the wage premium in the private sector is estimated at about 500% of the corresponding
wage in the public sector.

Another factor which is conducive to low research activity of Thai University is that teaching and
administrative work is often considered as important as research for advancement in the career
path. The consequence is that scholars tend to teach a lot at the expense of research activities not
only because it increases personal income but also because it is positively appreciated by the
hierarchy for promotion.

The first consequence is that few universities are capable to keep pace with the growth of modern
industries and the quick evolution of technological progress. They are therefore unable to take
advance in promoting technical progress and research capabilities of private firms. The second
consequence is that the link between research and teaching curriculum is weak. Most scholars
cannot transform easily their research results into lecture content because their research activity is
insufficient. This leads to a lack of curriculum updating and dynamism and to overdependence on
foreign research results and foreign textbooks. A subsequent effect is that secondary curriculum
and teachers cannot rely enough on research results provided by Thai universities to keep updated
and renovate their courses.

Developing its educational level and technological capabilities became an urgent task for Thailand
that has started to diversify its productive system and to specialise at the sector level on a few
export-oriented activities. Indeed, the success of this incipient structural change now depends on
Thailand’s capacity to go beyond the assembly stage (see chapter 8 for example). To upgrade these
industries Thailand has mainly relied on on-the-shelf foreign technology products and licences
and on technology transfers by multinational firms. This allowed the country to develop to a
certain extent but, as we shall see in the next section, did not guarantee a productivity increase
sustained enough to avoid difficulties as soon as labour costs grew faster.

SECTION 2: A NECESSARY INDUSTRIAL UPGRADING.

Four major growth cycles have marked the Thai economy in the post-war era, and maybe five if
considering the recovery starting in 1999 after the dramatic crisis of 1997-1998. Figure 4 shows that
the growth cycle 1987-1996 has been by far the most important one in amplitude and duration. The
sluggish recovery that has followed the crisis raises the question whether this boom period was
not truly exceptional for structural reasons that have changed since then. Among them, an
exceptional mobilisation of the labour force and a high rate of capital accumulation but without
proportionate productivity gains. This is characteristic of a necessary take-off phase of
industrialisation but cannot be sustainable on the long-run. Once the labour force is fully engaged
in the production process and huge investments realised, comes the necessity to shift to an
intensive growth regime based on higher productivity and endogenous technical progress. There
are reasons to think that this step has become necessary but has not been reached yet in Thailand.
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This can be observed in the evolution of the interrelationships between Thailand’s international
trade and the growth process.

Figure 4: Thailand’s output cycles.
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Source: R. P. Mallikamas, D. Rodpengsangkaha, Y. Thaicharoen (2003, p 3).

4. Thai competitiveness before and after the crisis.

Much publicised survey-based indicators of competitiveness show that Thailand occupies an
intermediate or even good ranking position but at the same time suggest the need for urgent
progress in technology development and innovation. World Economic Forum’s Competitiveness
index in 2007-08 ranked Thailand 28th behind 21th-ranked Malaysia and 11th-ranked Korea. IMD
placed Thailand in 32nd place in 2006 a small drop from the 30th spot in 2003. The World Bank’s
Doing Business Survey for 2007 ranked Thailand as 18th among 175 economies while AT
Kearney’s Global Services Location Index for 2005 ranked Thailand 6th among 40 countries. But
the World Bank’s Knowledge Economy Index gave Thailand a rating of 4.88 in 2006 as against 8.12
for Taiwan (China) and 8.20 for Singapore.

These publications try to capture the various aspects of competitiveness which is indeed a
multi-faceted and complex phenomenon. But because our purpose is to analyse the link between
labour and competitiveness, it is useful to observe the evolution of Unit Labour cost (ULC). ULC is
the ratio of total labour costs to real output (19As such, ULC is a reflection of cost

16) The labour cost is usually defined as “the compensation of employees”, who are by definition wage earners, derived
from national account statistics. The advantage of using national accounts is that the definition of compensation
includes social contributions and hence is more comprehensive. However, it does not include the compensation of self-
employed workers which mixes labour and capital income and is often called “mixed revenues”. This is a major
problem for the analysis of developing countries where the share of self-employed workers in the workforce is usually
50% or more. The risk is that the major part of labour income is not taken into account in unit labour cost. To address
this problem, we have applied D. Gollin’s (2002) methodology. Basically, we first estimate the labour income share in
GDP of wage earners to get a low estimate. Then we calculate the labour income share of wage earners plus self-
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competitiveness. This does not mean that other input costs, particularly capital costs, are
not important. But usually the share of labour cost is large relative to other inputs and
hence provides useful information on cost competitiveness. ULCs have another
advantage. If we divide the numerator (nominal labour compensation) and the
denominator (real output) by the number of workers, we obtain a measure of the cost of
labour per capita (on the numerator) and a measure of labour productivity (on the
denominator). We have therefore a direct link between labour productivity and the cost of
labour used in generating output.

If labour productivity rises faster than labour costs per capita, unit labour cost decreases
and competitiveness improve and vice versa. This means that cost competitiveness does
not only depend on low labour cost but can be improved by raising productivity to create
more output. In Thailand, labour cost per employee were initially very low (24,156 baths on
average in 1980), below the value of labour productivity (32,905 bath) (17). It has tended
to increase at a higher pace than productivity only in the final years of the boom period
(1987-1996) (see Figure 5).

Figure 5: Determinants of Unit Labour costs in Thailand
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In 1996, one year before the crisis, it caught up with the level of labour productivity. Meanwhile,
Thai employers have enjoyed a long period of low unit labour cost which means that Thai workers
were producing a higher value than they cost. It is remarkable that after the crisis, the level of
productivity stayed below the level of labour cost. On the long-run, this pattern is not sustainable.
Labour productivity has to improve in order to at least match the growth rate of labour cost.

employed in GDP to get a high estimate. Finally, the “adjusted labour income” presented in figure 2 is calculated as the
average of the two estimations. See the methodological annex 1 for further details.

11 Labour productivity is calculated as the GDP at factor cost at 1988 prices divided by total employment (farm and
non-farm employment). Data are taken from National Accounts computed by NESDB and the Labour Force Survey
computed by the NSO and can be retrieved at their respective website.
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Figure 6: Thai competitiveness before and after
the crisis
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This evolution explains why the domestic unit labour cost (in baht) has increased on the long run
exerting a negative pressure on cost competitiveness (see figure 6). But this loss of cost
competitiveness did not materialise until 2005. Thanks to a 60% devaluation of the baht vis-a-vis
the US dollar during the 1997-98 crisis, cost-competitiveness improved sharply until 2005. This is
why the unit labour cost converted into US$ with (PPP) foreign exchange rates (18 exhibits a
downward trend. This favourable period may be over. Due to a surplus in the balance of payments
and the accumulation of foreign reserves, the baht has strengthened recently against the US$. The
appreciation of the US dollar has been particularly strong in 2006 and 2007 putting Thai
competitiveness under pressure. 9. Like many other countries, Thailand will have to learn to
compensate currency appreciation either with higher productivity or lower wages.

The sustainability issue of the Thai growth regime that was already apparent in 1996 is back again.
The long-term solution cannot be permanent wage restraint or systematic devaluation of the baht
(which would be difficult anyway due to the excess in the balance of payments) but enhancing
productivity and upgrading the industry. This has to be done in conjunction with increasing the
local content of FDI-based exports and by diversifying the industrial base to produce more
differentiated products. This is the only way to become less dependent upon low labour cost for
competitiveness. Thailand has made some progress in this direction. It now produces more scale-
intensive and high-tech intensive products. But similar progress in local value-added and in local
technological capabilities remains to be seen.

5. Structural change in production and international trade.
During the last two decades, Thailand has turned into a relatively successful industrial country.
According to the UNIDO (2005) which measures the overall industrial development of a country
by its “Manufacturing Value-Added (MVA) per capita”, Thailand comes at the 44t place in 2002

18 The Purchasing Power Parity (PPP) rate is the rate at which the currency of one country (for instance the Thai baht)
would have to be converted into that of another country (usually the US $) to buy the same amount of goods and
services in each country. PPP rates are much more stable and enable comparison of labour cost levels across countries
because they make sure that the same volume of production is taken as a benchmark.

19 In 2006, the annual average baht to the US$ exchange rate was Bt 37.88 compared to an average rate of Bt 40.22 in
2005. The real effective exchange rate also appreciated by 8% in 2006. Agriculture and labour-intensive industries are
the most sensitive to this appreciation.
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up from the 621d in 1990 among a world sample of 156 countries. This puts Thailand in the second
quarter behind Malaysia (34), Taiwan (16), Korea (14) and Singapore (9) but in front of China (75),
Indonesia (82) and Philippines (84). In terms of exports of manufactured goods per capita,
Thailand ranks 43 in 2002 up from 47 in 1990 within a similar hierarchy of East Asian countries. It
can be said that Thailand has reached an intermediate level of industrialisation.

Despite this relative success, Thailand has not earned much foreign exchange through
international trade. To the contrary, Thai international trade for overall products but also for
manufactured products has been systematically in deficit until the 1997-98 crisis (see figure 7). The
deficit in manufactured products was stable around US$ 3 billion during the cycle 1980-86 but
widened during the boom cycle to reach the unsustainable level of around US$ 16 billion in 1996.
The imports of machinery, technology and intermediate products due to Thailand’s rapid
industrialisation during the boom cycle (1987-96) were the main cause of this deficit.

Agricultural products and food were among the few products to generate a surplus, but
insufficient to compensate the deficit in manufacturing. It is only after the crisis that trade of
manufactured products has posted a surplus of US $ 2.8 billion on average on the period 1999-
2005. This is a significant change that deserves closer scrutiny. One explanation is the slowdown of
economic growth and private investment which reduces imports of capital and intermediate
goods. In this sense the surplus in manufactured products is fragile.

A second explanation is the significant progress in the technological upgrading of Thai industrial
output since the mid-seventies. As quoted by Dhanani and Scholtes (2002, p 18): “The share of
resource-based industries, including food, wood and paper resources, halved from 50% to around 25 % of
total manufacturing value-added between 1975 and 1998” (see figure 8). “Labour-intensive industries
increased their share from around 20 to 30% until 1990, and then declined to around 25% by 1998. The
share of scale-intensive industries, including basic chemicals, fertilizers, refineries, cement and iron and steel
remained stable at 18-19%. The technologically more-advanced differentiated industries, including
machinery, consumer electronics and motor vehicles, doubled their share from 8 to 17 % by 1995, while the
share of science-based industries, including medicines, office and computing equipment, and precision goods,
increased their shares more rapidly, from 3 to 8% by 1995, and to 13% by 1998” .

Figure 7: Trade of manufactured goods (US $ billion/year)
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Figure 8 Technology Level of Manufacturing Output, 1975-1998 (% of Value-Added)
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Source: S. Dhanani, P. Scholtés, 2002, from Input-Output tables, NESDB.

The evolution of Thai exports mirrors this structural change in the productive system. Agriculture
which represented 16% of total exports in 1995 now accounts for only 10% while manufactured
exports now represent 83% of total exports (see figure 9). The technological level of manufactured
exports seems to have improved a lot, during the 1990’s. The share of labour-intensive
manufactures has decreased from 19% in 1995 to 9 % in 2006 while resource-based manufactures
have remained constant around 10%. High-tech intensive manufactures have increased from 47%
in 1995 to 64% in 2006. A closer look to manufactured exports (see figure 10) reveals that while
traditional labour-intensive products such as garment, footwear and leather products are really
declining or even disappearing (see chapter 7 for textile), three high-tech intensive products, non-
electrical machinery and parts (HS 84), electrical machinery and equipment (HS 85) and vehicles
and automobile parts HS 87 are now the top three export products accounting to 44% of total
exports in 2006 20

This shows an increasing concentration on too few products and a potential fragility in case of a
decline in the demand of these products on foreign markets.

20 Because data bases do not provide an up-dated information on all aspects and differ from country to country and
from one international institution to another we have to combine different ones. In this case, the product code comes
from the Harmonised System nomenclature (HS) of the United Nations database COMTRADE. Source:
http://www.trademap.net/Thailand
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Figure 9: Technology level of Thai manufacture
exports (% of total exports)
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To sum up, Thailand is apparently moving from a resource-based and labour-intensive
specialisation to a technology-intensive specialisation in phase with the most dynamic sectors of
international trade.

The point is that most of these high-tech intensive exports have a high import content which
creates problem for the trade balance and indicates that the local value-added is low. One can get a
clearer view of the importance of local assembly of imported components and raw materials by
looking at the import to export ratio at the sector level and the contribution of these sectors to
growth (P. Patrawimolpon, R. Pongsaparn, 2006). Table 5 classifies Thai manufactured sectors into
two main groups: low import to export ratio (<100) and high import to export ratio (>100) that
impose a burden on the current account. Their growth contribution (GC in the table) is measured
thanks to the data provided by the input-output tables of 2000 and compared to the median
contribution to growth (0.43) as a benchmark. Table 5 shows that sectors with a low import to
export ratio are usually resource-based and labour-intensive like processed food, rubber, textile,
footwear, leather, ceramic, furniture, wood and paper, jewellery and non-metallic products.

In particular, textile, processed food and more recently wood are traditional products which have
low import content and a high contribution to growth. Sectors with a high import to export ratio
are usually the most technological and capital-intensive ones such as vehicles, plastic, petroleum
and chemical products, although the ratio may be declining over time.
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Figure 10: Thailand's export shares by products, (% of total exports)

Share of the Top 3 (HS 84, HS 85, HS 87)

HS 87 Vehicles and autoparts

HS 85 Electrical machinery and equipment

HS 84 Non-electrical machinery and equipment

high-tech intensive manufactures

Canned foods 2006
m 2000

Ressource-based manufactures
W 1995

Footwear

Garment and other textiles products

Labour intensive manufactures

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

Source: Author's calculation from Economic and Financial Statistics, Bank Of Thailand,
various issues

Table 5: Growth Contribution (GC) by sector and import/export ratio

manufacturing 0<GC<0.43 043 < GC
M/X>100 M/X<100 M/X>100 M/X-100
1995-2000 Min. Plas, Cera, Rub, Agri, Veh Mach, Text,
Chem, Met, Ftwr, Non-met, Profd,
Petl, Fish Lethr, Jew, Wood,Non-met
Enrg
1990-1995 Min, Petl, Veh. | Jew, Lethr, Agri Text, Profd
Met, Mach, Cera. Plas, Ftwr
Non-met
1985-1990 Veh, Non-met, | Jew, Cera. Petl. Min, Text, Profd
Chem. Met. Lethr. Fish. Rub | Mach. Wood
Plas
service 0=GC<0.43 0.43 < GC
1995-2000 Trade, Serv, Commu, Fin, Hotel
1990-1995 Hotel. Cons Serv, Commu,Trade, Fin
1985-1990 Serv, Commu, Cons, Hotel, Fin

Note: Sectors are compared to the median Growth Contribution rate which is 0.43.
Source: P. Patrawimolpon, R. Pongsaparn, 2006, p 28.

This is especially the case of vehicles which have turn into high contributors to growth over time
but were still net importers on the period 1995-2000 while Machinery had already turned into a
high contributor to growth with a low import to export ratio. These sectors are where FDI is
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concentrated and where the import content was initially high, limiting technological spill-over. A
decrease in the import content signals an improvement of local capabilities to master a bigger part
of the supply chain. To confirm these evolutions, we have calculated with WTO data the net
exports of the important category “machinery and transport equipment” (SITC section 7), and two
of its main sub-categories, “office and telecommunications equipment” (which includes computer
and related products and components) and “automotive products”.

Figure 11 shows that after the crisis, “machinery and transport equipment” has turned into a net
exporter with a surplus of around US $ 2.5 billion per year, with the short exception of the world
economic slowdown in the period 2001-2002. This slowdown had a dramatic impact on exports of
“office and telecom equipment” which accused a deficit of US $ 10 billion while “automotive
products” were not seriously affected. Since 2002, there is a spectacular turnaround. The surplus
in “office and telecom equipment” is US $ 5 billion on average. It remained strong in 2006-07. The
automobile industry has also turned into a net exporter after the crisis and has reached the surplus
record level of US $ 3.6 billion in 2005 in sharp contrast with the 1990s. This result is achieved in
the context of a regional division of labour organised by multinational companies that has
contributed to diversify export destinations. In 1995, Thailand was dependent on just three
countries for 49% for its exports, namely the US (18%), Japan (17%) and Singapore (14 %) (See table
6). In 2006, the situation has improved. These three countries now account for only 36%. Japan’s
share in particular has lost 4% to the benefit of China (9%), while ASEAN’s and the European
Union’s share remained globally stable. On the import side, the decline of Thailand’s traditional
trading partners is confirmed (Japan, Singapore the EU and the USA) to the benefit of ASEAN and
China. This evolution reflects the growing inscription of Thailand in the regional division of
labour. For instance, Southeast Asian countries were the major importers of Thailand’s vehicles
and parts exports (HS87) accounting for 24% of total vehicle exports in 2006 followed by the EU
with 17%. Thai exports of electrical machinery and equipment (HS85) to China are another case in
point. About 39 percent of the HS85 exports to China were electronic integrated circuits (HS8542)
which were assembled in China before exported to the third markets. Vehicle parts (HS8708)
accounts for 75.5 percent of total Thai automobile exports to China. India is still a marginal trade
partner. But in the future, it can turn into an important one if the project of a free trade zone
between ASEAN and India succeeds and if more multinational companies are willing to extend

Figure 11: Net exports of machinery and transport equipment, (SITC 7)
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their regional division of labour from South East Asia to South Asia, as some are already doing.

1995 2000 2006
Japan 16,8 14,7 12,7
Singapore 14,0 8,7 6,4
Asean 19,1 194 20,9
China 5,2 4,1 9,0
India 0,8 1,4
United States 17,8 21,3 15,0
EU 15 15,1 15,8 13,0
Total exports 100,0 100,0 100,0

1995 2000 2006
Japan 30,5 24,7 20,1
Singapore 5,9 9,7 4,5
Asean 12,6 16,6 18,4
China 3,0 5,4 10,6
India 0,1 1,3
United States 0,0 0,1 1,3
EU 15 0,0 0,0 0,0
Total imports 14,5 10,2 8,4

Source: Author's calculations with WTO data

To sum up, since the crisis, Thailand has made some progress in terms of better trade balance,
more diversified exports and more diversified customers. But it remains to be seen if these
progresses are sufficient to reduce the sensibility to adverse foreign demand shocks.

Furthermore, these significant progresses in the structure of production and trade do not mean
that Thailand has succeeded in establishing an integrated and sophisticated production system
involving innovation and design. The technological upgrading has not been as important and fast
as the above figures suggest. The point is that the classification used is based on the technological
level of the final product and not on the technological level of the production process itself and the
value-added it incorporates to the product. In fact, the import content of differentiated and
science-based products is high, indicating that Thai industries are still more specialized in the low-
skilled assembly stage of imported complex components than in the production phase of
manufacturing. One has to nuance this assertion because the situation changes a lot according to
the industry. The chemical industry for instance requires a high proportion of skilled and high-
skilled workers. The automobile industry relies on a lot of assembly tasks, but these now imply a
high level of organisational and behavioural skills from the part of workers and the local content is
now high (see chapter 6). This is probably less the case in most of the electronic industry segments
in Thailand where pure assembly of imported components one into another explain why
employers prefer to recruit young low-skilled female workers.

The problem is that assembly process of imported components is clearly less productivity-
enhancing than more integrated process with higher local content. This makes the difference at the
macro-level for the dynamic of productivity and growth. This is what we are trying to catch by
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turning now to a macroeconomic approach.

6. Growth and productivity.
Several studies have analysed the factors of Thailand growth in order to measure the respective
contribution of capital, labour (and land (for agriculture) and the so-called called “total factor
productivity”. The basic idea is that economic growth is explained by the use of increasing
volumes of capital, labour and land and by their increasing productivity due respectively to
technical progress, education and skills, and fertility. Their combined productivity is called “Total
Factor Productivity” (TFP). Studies differ in terms of theoretical approach, methodology, scope
and time period. An in-depth survey is beyond the scope of this chapter. Suffice it to say that some
studies rely on a production function, usually a Cobb-Douglas one that presents the disadvantage
to suppose restrictive hypothesis such as constant returns to scale, perfect substitution between
labour and capital and declining marginal productivity. On the contrary, the growth accounting
approach does not rely on any of these assumptions. In the case of Thailand, this second strand of
studies converges to the following conclusions:
The most important factor of growth has been the accumulation of capital, followed by the
mobilisation of labour while TFP has played a modest role, albeit significant. But, most of TFP
growth in the past has come from the migration of workers, from agriculture which has a low
productivity, to industry which has a higher one. At the opposite, productivity increase coming
from the inside of the industrial sector and therefore depending on innovation were rather rare.
For the whole period of 1977-1999, A. Chandrachai et. al. (2005) found that the migration from
agriculture to industry represented 72.4% of TFP (see page 316). This so-called “productivity
bonus” is bound to disappear in the coming years when most of rural workers will have migrated.
In 2006, the share of the labour force in agriculture had already dropped to 37% of the total labour
force down from 50% in 1996. Unless we hypothesise that this share may fall gradually to less than
10%, which is not plausible, the shift bonus can no longer be an important source of productivity
for the coming decades. It is especially the case if most of rural workers find a job in the services
sector where productivity is low rather than in manufacturing where productivity is higher.
The most recent growth accounting exercise realised by the World Bank (2006a) covers the period
1977-2004. It shows that in the period prior to the financial crisis (1977-96), capital contributed to
4% out of an average output growth of 7.7%, labour contributed to 2% and TFP growth
contributed to 1.6% (see table 7). In itself this level of TFP is non-negligible but if we take into
account that most of this TFP stems from the migration of rural workers to industry, this means
that endogenous TFP, the one that comes from technical and organisational innovations has been
in fact very low. During the recovery period, (1999-2004), the rate of growth (5%) does not fully
recover and stays under its historical trend. Capital accumulation falls down (0.9%) and TFP
improves (2.1%). It remains to be seen whether this improvement of TFP signals a long-term
change or is due to the short-term effect of an intense industrial restructuring due to the crisis.
The decomposition of the contribution of labour into a quantitative effect (employment) and a
qualitative effect (progress in the level of education of employees) reveals that education has
always been a minor source of growth with 0.3% during 1977-1996 (see “quality of labour” in table
3), while employment (1.6%) played the major role. The most recent period (1999-2004) shows only
a slight improvement (0.4%).
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Table 7: Sources of growth, 1977-2004 (average annual rate of change)

Whole economy Manufacturing

1977-2004 | 1977-1996 | 1999-2004 | 1977-2004 | 1977-1996 | 1999-2004
Real Output growth 6.0 7.7 5.0 8.4 10.2 6.6
Labour of which: 1.8 2.0 1.9 2.8 3.2 2.9
Employment 1.4 1.6 1.4 24 2.8 2.6
Quality 0.4 0.3 0.4 0.4 0.4 0.4
Capital 3.1 4.0 0.9 41 5.4 0.8
TFP 1.0 1.6 2.1 1.2 1.3 2.7

Agriculture Services

1977-2004 | 1977-1996 | 1999-2004 | 1977-2004 | 1977-1996 | 1999-2004
Real Output growth 29 8.8 3.2 5.4 7.3 42
Labour of which: 0.4 0.5 01 3.6 3.5 4.6
Employment 0.2 0.4 -0.1 29 3.1 2.7
Quality 0.2 0.1 0.2 0.7 04 0.7
Capital 1.9 1.9 1.6 25 3.2 0.6
TFP 0.5 0.7 1.4 -0.7 0.5 -0.9

Note: quality of labour is measured by the average years of educational attainment. Source:
World Bank, 2006a, p 4.

This tends to prove that even if the young generations are much more educated, the effect of their
better education is still not perceptible in the growth rate. This is due to the fact that the bulk of the
labour force remains poorly educated. In 2004, 59.4% of the labour force still graduate less than
secondary school, down from 78.3% in 1994. The delay in improving education in Thailand has
long-lasting effect on growth.

At the sector level, we observe that this global pattern prevails also in the manufacturing sector. In
particular the TFP and the “quality of labour” effect (the effect of the level of education) have been
almost the same (respectively 1.3% and 0.4% in 1977-1996) which indicates that manufacturing has
not been more efficient than the whole economy, even during the high-growth period. In the last
period (1999-2004), the contribution of capital (0.8%) drop more sharply because manufacturing
was the most affected by the fall in investment. As a consequence, the strong increase in TFP from
1.3% to 2.7% reflects more the elimination of excess capacity and the search for rationalisation than
the incorporation of technical progress through investment in new generation of equipment. In
agriculture in the whole period (1977-2004), about two-thirds of output growth is due to capital @b,
all other factors playing a reduced role, in particular education. Services is the only sector where
labour plays a more important role than capital and where TFP is negative on the long run, which
is explained by the severity of the crisis. It is also the only sector where the contribution of
education is the highest (13% during 1977-2004) @ and improving during the recovery period.
This may be explained by the fact that the new educated generations prefer to work in services
rather than in manufacturing.

To sum up, Thailand is now confronted with the necessity to increase intra-sector productivity

2) This proportion is calculated by dividing the contribution of capital (1.9%) by the real output growth (2.9%) in the
period 1977-2004.

22) We divide the contribution of the quality of labour (0.7%) by the real output growth (5.4%) for the period 1977-
2004,
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which implies that education and technological performance must improve substantially. This
implies, among other things, establishing a National Innovation System as already discussed in

chapter 2 and improving education and skills which lacking quality was clearly emphasized in the
first part.
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Conclusion.

In conclusion, we would like to draw the lessons of our analysis and present three policy
recommendations.

The first concerns the necessary industrial upgrading. Few foreign companies and even less
private Thai firms engage in R&D activities because they are not convinced that innovation is
necessary for their operations in Thailand. Up to now, firms in Thailand were able to compete and
achieved expected profit thanks to low labour cost and labour-intensive technology requiring few
local adaptations. But this golden age for private firms is bound to end at medium-term because
unit labour costs are rising in Thailand and new low- labour costs countries are emerging.
Investing in R&D to improve and differentiate existing products and create new ones, to improve
productivity in order to lower unit labour costs is unavoidable. But this is easier said than done.
The Thai government is trying to convince foreign firms, for instance in the electronic industry, to
locate more R&D activities in Thailand with fiscal incentives and better supply of skilled workers.
This runs counter the international tendency of multinational firms to create global supply chains
in which each function is located in different countries according to their relative advantage and to
diversify risks. Why would multinational firms locate R&D activities or the production of high
value-added products in the present Thai environment? Fiscal incentives are insufficient to
convince these firms to change their global supply chain. The alternative would be to rely on Thai
private firms. But here lies another structural problem of Thai capitalism. For historical reasons,
there are not enough big and strong Thai industrial private firms that could take the lead to
transform Thailand into an innovative country. There is no equivalent of the big Indians firms like
Tata, or of the Korean chaebols like Samsung, LG or Hyundai, or of Taiwanese Acer and
innovative SMEs @3). Deprived from these alternatives, we think that the best solution is an active
policy to use state companies as the major vector of R&D activities. This may seem old-fashioned
in these times of free trade and market-friendly policies but historical evidence shows that
developing countries that have created and accumulated R&D capacities have relied extensively
on state companies (J.Katz, 2004). State companies have played the role of incubators for private
companies because they have provided jobs to newly graduated scientists and engineers. They
have realised R&D that even not on the frontier of technical progress laid the foundations for
further endogenous progress. This possibility has not been explored sufficiently in Thailand and
because Thailand is not an over-indebted country, there is no strong financial constraint that
would make it impossible. This new active public policy could be combined with other measures
such as public financing of start-ups in technology-intensive projects. At the present moment, there
is no public development bank able to finance start-ups or mechanisms to provide newly
graduated Thai entrepreneurs with collaterals that would make them eligible for credit banking.
The second recommendation concerns universities. Thai universities are divided into two broad
categories: “Teaching universities” and “research universities”. Although scholars in “research
universities” do more research than in “teaching universities”, they dedicate only 18.1% of their
estimated hours per week during teaching period to research and thesis supervision against 30% in
Australian universities for instance (R. Sharma et al. 2004). This is clearly not enough. Research
should be made a clear priority in terms of time dedicated and status, and universities should be
reunited in the same legal status of “research universities”. Not only scholars should be better
paid, but research should become the first criteria for promotion. In counterpart that scholars’
activity should become more transparent and accountable and no side-line jobs should be allowed,
especially teaching in private university. A unique and stringent legal status for university would
avoid the present situation where tertiary education has become a business. New private
universities are opening every year, where quality of education is poor, but which deliver easy to

23) For further developments on this issue, see P. Intarakumnerd’s chapter in this book.



27

get degrees. These low-quality diploma mills serve neither the national interest nor even
individual interests because they sap the necessary confidence in diplomas and private firms learn
to distinguish between them. This supposes a radical reform of Thai universities that is yet to
come.

The third recommendation concerns secondary education. Secondary education must progress
quantitatively and qualitatively to provide the skilled workers that Thailand is needed and to
provide more and better future students for tertiary education, especially in scientific fields. The
only way is to remove the financial obstacle by guaranteeing effectively totally and not partially
free secondary education for poor households. Given the growing inequality of revenues in
Thailand, this means that only the minority of rich households should have to pay for the cost of
education. More broadly, positive discrimination for rural schools should be developed beyond
the present stage, because this is where the majority of pupils leaving school after grade 9 are
located. The fact that the number of pupils in rural areas is reduced create good conditions to
improve the quality of education in particular by implementing innovative pedagogy, providing
that schools have appropriate equipment and teachers feels the support of the whole institution in
favour of innovative teaching.

To finalise, education upgrading cannot be achieved by the education system alone. Without a
strong commitment to the reduction of social inequalities, the quality of education cannot be
significantly improved, because schools can only partially compensate social handicaps. But
without industrial upgrading, education upgrading makes no sense. What's the point in being
better educated if there are no better jobs enabling a better life? The promise of higher wages and
better work conditions are also strong incentives to become more educated. In this respect,
Thailand has a lot of progress to accomplish. Wages really start to rise for those who got a
university degree, while students who have completed secondary schools do not have received
significantly more that those who have only primary education. Climbing up the development
ladder truly relies on decent jobs.
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Annex 1 relative to Figure 2 and 3.

Compensation of employees is a statistical term used in national accounts and balance of
payments statistics. It is defined as “the total remuneration, in cash or in kind, payable by an
enterprise to an employee in return for work done by the latter during the accounting period”. It
also includes “other costs of labour that are paid by employers such as contributions to social
security and pension schemes (whether public or private)”. (B. Van Ark, E.J. Monnikhof (2000).

The problem with the compensation of employees is that it relates to public and private
wages earners and does not take into account the income of self-employed workers in urban and
rural areas such as farmers and their employees and “own-family workers”. Their income is called
in national accounts “Operating Surplus of Private Unincorporated Enterprises (OSPUE). They are
usually part of the informal economy. Sociologically, these workers are much closer to wage
earners than to employers of big formal firms. In Thailand, the NESDB measures this part of
income as “Income from Unincorporated Enterprises”. OSPUE should be counted as labour
income but the point is that it is in fact a mixture of labour income and profit. Adding simply
OSPUE overestimates the share of labour income in GDP but leaving it aside underestimates it. To
make things clear, the average share of compensation of employees in Thailand on the 1980-2005 is
36% of GDP while the average share of compensation of employees plus the income of
unincorporated enterprises amounts to 80% of GDP. The solution proposed by D. Gollin (2002)
consists in two adjustments and then taking the average of the two. Adjustment 1 is calculated as
the ratio of the share of compensation of employees plus the share of OSPUE in GDP at factor cost
to one. This adjustment treats all OSPUE as labour income. Adjustment 2 is calculated as the ratio
of the share of compensation of employees minus the share of OSPUE to one in GDP at factor cost.
This adjustment treats OSPUE as comprising the same mix of labour and profits as the overall
economy. It is obvious that this or any other procedure involves an element of subjectivity given
the issue at hand. It is not claimed that this newly calculated share is absolutely correct. It is
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impossible to know. However, it seems much more reasonable than the original one estimated by
simply dividing labour compensation by GDP. The sources used are the Thai national accounts
provided by the National Economic and Social Development Board (NESDB) from 1980 to 2005
and the “Labour Force Survey” of the National Statistical Office (NSO) for data on employment for
the same period. The unit labour cost is then calculated as the ratio of the nominal labour income
per worker previously calculated divided by labour productivity. Labour productivity is
calculated as the quantity of output per worker. The quantity of output is defined as the GDP at
factor cost at constant 1988 prices. The nominal exchange rate and the Purchasing Power Parity
exchange rate are taken from IMF data base.

Annex 2 relative to Figure 11.

The following sources have been used to construct Figure 11. “Edstats”, the World Bank’s
data base that compiles a variety of national and international data sources (such as UIS and
OECD) and the World Bank data on pertinent education topics. The data retrieved from Edstats
for gross enrollment rate in secondary education goes from 1970 to 2005 and generally comes from
UNESCO data base, UIS. For previous years we have used the following publications that relied
on various issues of UNESCO statistical yearbook: Adams Donald, Chapman David W. (1998),
Acedo Clementina, Uemura Mitsue (1997), Deolalikar A., Hasan R., Khan H., Quibria M.G. (1997),
Lee W.O. (1998), Levin Keith M. (1997), Mingat, A., & Tan, J. P. (1996).



