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THAILAND: INVESTMENT CLIMATE, FIRM 
COMPETITIVENESS AND GROWTH 

EXECUTIVE SUMMARY 
1. Thailand’s private investment recovery after the 1997-98 Asian financial 
crisis has been sluggish. Until 1996, Thailand’s growth was characterized by  high rates 
o f  total investment. Private investment recovery after the crisis has been slower than in 
past recoveries and the current rate o f  such investment remains low despite a strong 
economic recovery after 2001. In 2004, private investment reached only about 15 
percent o f  gross domestic product (GDP), compared with an average o f  more than 25 
percent in the period prior to the crisis. 

2. The nature of Thailand’s growth has also changed in recent years. Prior to the 
financial crisis, as with most East-Asian economies, growth was dominated b y  high rates 
o f  capital accumulation. Between 1977 and 1996, total factor productivity (TFP) growth 
contributed an average o f  1.6 percent per year to the growth of output compared with four 
percentage points from capital and 1.6 percentage points from increased employment. 
Improvements in labor quality, as measured b y  gains in educational attainment represent 
0.3 percent per year, a relatively minor source o f  growth. However, since 1999, 
Thailand’s growth has been driven b y  the increasing employment of  i t s  large reserves o f  
underemployed rural labor in the manufacturing sector. As competition from neighboring 
countries in low-skill manufacturing increases, i t i s  likely that future demand for 
unskilled labor (UL) wi l l  decrease. To  sustain strong economic growth and 
competitiveness in the medium-to-long-run, Thailand may need to embark on a different 
strategy. On the one hand the country should continue on the path o f  increasing private 
investment, but on the other hand, it should make greater efforts to strengthen the 
contribution of TFP growth to output growth b y  emphasizing innovation, and developing 
s k i l l s  and technological capabilities. 

3. This report addresses the following questions: (i) What can be done to bolster 
private investment? (ii) What should be done to ensure a more efficient geographic 
distribution that respects agglomeration effects and economies of  scale but which i s  not 
biased b y  public sector distortions? (iii) How to improve f i rms’  technological and 
innovation capabilities? Together these three issues constitute the core o f  Thailand’s 
competitiveness agenda, a center piece of the country’s development strategy. 
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A. Boosting private investment and productivity by improving the business climate. 

4. Improving the business climate i s  key to reducing risks and costs, as well as 
increasing investment, productivity, and the competitiveness of the Thai economy. A 
good business climate provides f i r m s  with the incentives to invest, innovate and grow 
while providing individuals wi th incentives to invest in s k i l l s  valued by  dynamic and 
growing f i rms .  This study finds that Thailand’s investment climate i s  favorable b y  
international standards. I t  i s  better than that o f  China, India, Brazil and most neighboring 
countries, but not as good as that o f  Malaysia. Thailand cannot be contented with this 
performance. I t s  objective should be to improve the investment climate further so as to 
compete more effectively in the region and the world, if i t  i s  to realize i t s  long-term 
vision. 

5. Thai f i r m s  have confirmed that their operations are s t i l l  hindered b y  three major 
constraints: heavy regulatory burden, shortages o f  s k i l l s  and deficient infrastructure 
especially outside Bangkok. As shown in Figure 1, more than 60 percent o f  the 1,385 
f i r m s  surveyed have identified regulatory burden as a top obstacle to doing business. 
About 50 percent o f  f i r m s  identified s k i l l  shortages and about 40 percent, infrastructure 
deficiencies as the two other most binding constraints to their operation and performance. 
Skil l shortage i s  a key obstacle to operations, productivity and growth o f  f i r m s  in all 
regions, while deficiencies in infrastructure and support services are most serious for 
f i r m s  in the worst-performing regions. The majoi- obstacle for f i r m s  
performing regions such as Bangkok and Vicinity i s  heavy regulation. 

Figure 1: Major Business Climate Concerns for Thai Firms 

in the better 

Regulatory Burden 

Skilled Labor  Shortage 

Infrastructure and 
Support Services 

Dissatisfaction with 
Economic Situation 

0 10 20 30 40 50 60 70 
Percent o f  F i r m s  Identifying Issues as O n e  o f  T h r e e  T o p  Obstacles 

6. Specific issues of  regulatory burden that are identified by f i r m s  include tax 
regulations and/or rates, bureaucratic burden, labor regulations, import and customs 
regulations, and ownership regulations. Firms in Thailand also experience a large degree 
o f  uncertainty associated with the time needed to obtain licenses, permits and 
authorizations. Thailand’s performance in infrastructure i s  particularly weak in respect of  
electricity and telephone-related indicators. Firms face a higher frequency o f  power 
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outages and a longer time to obtain electricity connections than f i r m s  in comparator 
countries. Also, f i r m s  in Thailand suffer more interruptions and experience a longer delay 
in obtaining a fixed telephone connection than f i r m s  in neighboring countries. The 
concerns about s k i l l s  are pervasive across firm sizes and are felt  equally by exporters and 
non-exporters, domestic and foreign-owned f irms, as well as b y  all Thai regions. This i s  
in part because the nature o f  labor-skills demanded i s  changing as the manufacturing 
sector transitions from mainly labor intensive products to higher technology products. 
These concerns about shortages o f  skilled labor (SL) are consistent wi th the evidence on 
relative educational attainment. For example, the completion rate o f  secondary education 
in Thailand, which was 4.1 percent in 2000 compared with 23.6 percent in Malaysia and 
17.5 in the Philippines, suggests the secondary education has failed to keep pace with 
Thailand’s growing needs. 
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B. Increasing productivity through efficient geographic distribution of activities. 

, 

7. The manufacturing activity has increasingly shifted from Bangkok and 
vicinity to the East and Central regions. Of all South-East Asian capital cities, 
Bangkok has the highest concentration o f  a nation’s economic activities. Nevertheless, 
the role o f  Bangkok and vicinity as Thailand’s factory-hub has clearly declined over the 
last 25 years, and at a faster rate after the crisis. From an output share o f  65 to 70 percent 
in the 1980s, Bangkok and vicinity share fell to 46 percent in 2004. The East’s 
contribution has exceeded Bangkok’s since 1996, and the Central’s contribution topped 
Bangkok’s share since 2003. The role o f  Bangkok as Thailand’s factory hub has declined. 
The shift i s  significant from the perspective o f  both output and the employment, see 
Figure 2. 

Figure 2: Regional Breakdown of Thai Manufacturing GDP 1981-2004 

881 1982 1883 <US4 (986 ?See 1987 lDBB iSBS l S g 0  l D D l  1002 1093 1994 (996 l S s S  1987 tDDB l D 9 S  2000 2007 2002 2001 1004 
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8. Firms in fast-growing regions (East and Center) are found to be less 
productive than those in Bangkok. Yet f i r m s  in the East and Center have most o f  the 
other characteristics associated with higher productivity: they are larger, have higher 
export ratios and significant foreign ownership. Yet the mean productivity i s  higher in 
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Bangkok than outside o f  Bangkok. Regional differences in the business climate have a 
substantial impact on firm performance and productivity. 

9. Investment climate concerns vary widely across regions in Thailand. 
Bangkok i s  ranked as the best investment climate b y  28 percent o f  f irms, the Center 
region b y  25 percent and the East by  21 percent. The South i s  considered the region with 
the worst business climate by about 55 percent o f  f irms. While Bangkok has a better 
infrastructure (power supply, transportation, telecommunications and the availability of  
suppliers) the new growth poles (Central and the East) have better institutions and 
regulatory environment. Firms surveyed in Bangkok (on average) consider all aspects o f  
the regulatory environment to be o f  greater concern than f i r m s  in the East or Central 
regions. The differences are greatest in the areas o f  customs and trade regulations and 
corruption. The Central and Eastern regions b y  contrast perform comparatively well in 
these aspects o f  business regulation. The combination o f  reasonable infrastructure and 
better regulatory environment may explain the recent rapid expansion o f  manufacturing 
in the Central region and the East; thus further infrastructure improvement in the Center 
and the East could raise investment and productivity further 

10. Production costs vary by  almost 40 percent depending on  the region’s 
business environment. Firms were asked to estimate how much their production costs 
would be decreased / increased if they shifted to the business environment o f  the best / 
worst regions respectively. As shown in Figure 3, f i r m s  estimate that moving from the 
South to Bangkok would reduce their cost b y  about 10 percent, while moving to the 
region with the worst business environment i s  estimated to increase production costs by  
almost 30 percent. 

Figure 3: Firms’ Perceptions of the Percentage Decrease I increase in Production 
Costs if Located in Region with Best I Worst Business Environment 
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11. Altogether, these results suggest that improving the investment climate in the 
East, Central and outlying regions i s  essential to sustaining Thailand’s strong growth in 
exports and income into the future. Thus, specific policies at the local level are needed to 
improve institutions in Bangkok and enhance infrastructure in the Center and East 
regions. 
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C. Increasing within-sector TFP growth by upgrading firm’s technological 
capabilities 

12. Most o f  the TFP growth of the past came from reallocations o f  labor from low 
productivity to higher productivity sectors; within-sector productivity growth was minor. 
There i s  s t i l l  room, even if diminishing, for continuing such reallocations to generate TFP 
growth, but most future growth must come from within-sector innovations. Increasing 
TFP growth within sectors, as Thailand moves from labor-intensive to more technology- 
intensive industries, w i l l  be key. For this purpose Thailand’s current technological 
performance must improve substantially. The country does not have the number o f  
skilled people and researchers, the level of  R&D expenditures, or the number o f  patents 
filed in the United States that are consistent wi th i t s  aspiration to move towards a 
knowledge economy. While the recent surge o f  exports in “high-tech” sectors i s  
encouraging, most o f  the value added i s  coming from enhanced assembly. Exports of  
electrical machinery & parts, non-electrical machinery & parts, and vehicles & parts 
accounted for 44 percent o f  total manufactured exports in 2004 and explained more than 
50 percent o f  manufactured export growth during the last decade. But this does not reflect 
significant technological capability. They reflect more Thailand’s ability to attract FDI 
into capital-intensive sectors and participate in regional production networks, and the 
availability o f  s k i l l s  to be involved in the assembly o f  “high tech” products. 

13. There i s  a strong need to improve technological capabilities of 
manufacturing establishments in Thailand. As seen in Figure 4, Technological 
Capabilities Index (TCI) o f  all but three industries i.e. (electronics & electrical 
appliances, machinery & equipment and auto parts) are below average. Also, regionally, 
establishments located in the East and Central regions score highest, and those in the 
North, Northeast and, especially, the South regions, score lowest on the TCI. 
Establishments located in Bangkok and Vicinity on average score somewhere in between 
these two groups. The probability o f  observing a manufacturing establishment with a 
high T C I  score i s  greater in the East and Central regions. Regression results suggest that 
regional differences in TCI may actually reflect the difference in f i rms ’  characteristics 
such as size and ownership structure. 

Figure 4: Distribution of TCI by Region and Industry 
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14. Linkages for technological capacities are the weakest component of  TCI. 
Evidence points to the fact that Thai manufacturing establishments are lagging in 
production and, especially, linkages to technological capabilities. Linkages to 
technological capabilities are the sk i l l s  needed to exchange information, knowledge and 
technology with component or raw material suppliers, buyers o f  output, subcontractors, 
consultants, service f i r m s  and technology institutions. Therefore, the poor performance o f  
the linkage component o f  the T C I  may reflect inadequate availability o f  s k i l l s  that are 
needed b y  f i rms.  

Skill  adequacy and intra-sector productivity 

15. There i s  compelling evidence o f  both skill shortages and mismatch in the 
manufacturing sector o f  Thailand, leading f i r m s  to a sub-optimal equilibrium. Firms 
pay large wage premiums to tertiary education graduates and to workers who receive 
training in technical ski l ls ,  reflecting extreme levels o f  excess demand for the highest S L  
in Thailand. In addition, the gap between returns to secondary and tertiary education has 
not narrowed levels of overtime. While the return to a high school certificatepor Wor 
Chor i s  only 5.3 percent, the marginal effect o f  receiving a university level degree i s  
nearly 35 percent. Figure 5 below provides strong evidence that tensions at the high end 
o f  the Thai labor market have resulted in high wage premiums to workers with tertiary 
education, reflecting the severity of  sk i l l s  shortages and the high value that managers 
place on skilled workers. College Degrees seem to be the only educational “signal” that 
are rewarded on the Thai labor market. Therefore, there i s  no incentive to complete high 
school if staying the course until graduating from university i s  not an option. Improving 
the quality o f  secondary education i s  l ikely to increase the demand for secondary 
graduates and their wage premium, providing a strong incentive to complete secondary 
school. 

1 I S Thailand I Malaysia I 

1 

Figure 5: There are High Wage Premiums to Tertiary Education Graduates 
(Total returns relative to workers with less than secondary education complete) 
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Source: Thailand Productivity and Investment Climate Survey 2004; Malaysia Productivity and Investment 
Climate Survey 2002. See Table 3.2 for details. 
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16. Furthermore, the incidence and intensity of hard-to-fill vacancies are very 
high. Nearly 80 percent and 95 percent o f  manufacturing plants surveyed have had 
vacancies for professionals and production workers in the last two years. The incidence 
o f  professional vacancies for staff i s  far greater than in Malaysia and Indonesia (about 50 
percent) and the Philippines (about 25 percent). Also, as shown in Figure 6 below, it 
takes longer (more than six weeks) in Thailand than in any other benchmark country to 
fill a vacancy for a skilled production worker or a professional. When asked about the 
reasons for longer time to fill these vacancies, more than 80 percent o f  the managers cited 
the fact that applicants lack appropriate basic and technical ski l ls .  

Figure 6: High Intensitv of Hard to Fill Vacancies 
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17. The shortage of skills i s  leading managers to adopt sub-optimal hiring 
policies, resulting in a mismatch of skills in firms. Employee data suggests that 
employers are hiring less qualified workers. More than 30 percent o f  workers who have 
completed only lower secondary education are doing a job that employers feel requires at 
least an upper-secondary education. As a consequence, managers in Thailand consistently 
rank their workers as having poor sk i l l s .  A large percentage o f  managers from the PICS 
rate English and information technology (IT) sk i l l s  o f  their employees as poor-a greater 
share than i s  the case in Malaysia. Nearly 60 percent o f  managers rate the English sk i l l s  
o f  their Thai professional workforce as poor and more than 40 percent rate their IT sk i l l s  
as poor. Ratings are worse for ski l led production workers, as more than 90 and 80 percent 
o f  managers rate their English and IT sk i l l s  as poor, respectively. In comparison, only 
about 12 and 20 percent o f  managers in Malaysia rate English and IT sk i l l s  o f  their local 
professional workforce as poor. 

18. More than 72 percent of the employees surveyed identify English language 
proficiency as the most severe constraint in doing their job. From an employee 
perspective, workers were asked to l i s t  three s k i l l s  that they feel they lack the most and 
their responses are fully consistent with managers’ assessment. In Malaysia, only 48 
percent o f  employees cited English as the most severe constraint. As shown in Figure 7 
below, English language deficiency i s  observed in Thailand across all occupations and 
regions. IT s k i l l s  are a distant second with approximately four percent o f  the workers 
identifying i t  as the s k i l l  they lack the most. 
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Figure 7: English as the Most Desirable Skill 
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19. Thai firms are operating with the wrong skill-mix and because of that the average 
firm i s  losing nearly 15 percent of i t s  output. Firms in all surveyed industries are operating 
with a ratio o f  skilled workers to total number o f  workers, which i s  lower than the optimal s k i l l  
m ix  for their industry. Relaxing the s k i l l s  constraint could have substantial benefits, both at the 
micro and macro levels. As shown in Figure 8 below, the industries where an increase in f i r m s '  
skilled employment would have the greatest benefits in terms o f  increased sales are also those 
which have more binding S L  shortage constraints, as suggested by the time needed to fill a 
vacancy for a professional. 
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Figure 8: Benefit from Relaxing Skills Shortages and Number of Days to Fill Vacancy for 
Professional 
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20. Increases in the supply of skilled workers would allow Thailand to expand into skill-  
intensive sectors yielding increases in average earnings. At the macro level, a 20 percent 
increase in the share o f  skilled workers in the total workforce may increase the average wage in 

v i i i  



manufacturing b y  four to six percent. Indeed, i f there was a decline in the s k i l l  premium with 
increased supply o f  skilled workers, the gain competitiveness and in average earnings would s t i l l  
be positive. 

21. There i s  a need to strengthen all dimensions o f  technological capabilities of  firms, 
especially increasing linkages. Thai policymakers should focus on fostering the environment 
and the incentives that promotes and enables the development o f  FTC, namely through greater 
competition and more investment in human capital. The process o f  building firm-level 
technological capacity (FTC) has three features that are particularly relevant and useful in 
guiding policy: FTC building i s  an incremental and cumulative process, where f i r m s  build on 
past investments, i t  has to move from simple to more complex activities, and education and 
training play crucial roles in i t s  development. 

INCREASING USE OF INFORMATION AND COMMUNICATIONS TECHNOLOGIES (ICT) 

22. Thailand’s manufacturing and service sector competitiveness i s  affected b y  weak 
ICT use. I C T  impacts firm performance through three main channels: ski l ls ,  innovation and 
networking. I C T  investments facilitate sharing o f  information and increase the ability o f  f i rms to 
innovate. I t  also enables networking, which reduces search, contracting and coordination costs, 
and more effective participation in regional and global production networks. 

23. In Thailand, the P I C S  results suggest a positive and significant role of  ICT use for 
improving firm performance. Controlling for industry, region and establishment 
characteristics, website use i s  strongly correlated with higher TFP. Website use i s  associated 
with a 9.5 percent higher firm TFP on average. Also, the I C T  use i s  correlated with innovation, 
even when controlling for firm size, exporters, foreign ownership and industry. Also, increasing 
I C T  use at the margin increases the probability o f  innovation. Firms who used e-mail were more 
l ikely to spend on R&D, introduce new products, markets and technologies. Firms that have 
websites are more likely to enter new markets, file patents, introduce new technologies and 
demand higher ski l ls .  First, i t  i s  clear that inadequate ICT s k i l l s  reduce I C T  use and impact firm 
performance. Forty five percent of  manufacturing f i r m s  rated the IT s k i l l s  o f  their skilled 
production workers as “very poor” and “very poor” IT s lu l ls  are significantly correlated with 
lower TFP, especially in establishments producing machinery & equipment. 

24. While the P I C S  provides evidence of  a positive relationship between website use 
and sk i l l  upgrading, ICT use i s  still low in Thailand. The PICS data show that currently, f i r m s  
use websites (21 percent o f  f irms) to advertise their products but only as much as they advertise 
through the media (21 percent o f  f i rms)  and through exhibitions (23 percent o f  firms), see Figure 
9. The website i s  not used for much else. Also, the internet i s  used mostly for basic intra-firm 
and inter-firm communications in Thailand. Thus the favorable impact o f  e-commerce on 
productivity and sales growth o f  f i r m s  i s  yet to be tapped. 
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Figure 9: Computer Use by Industry 
I 

Constraints 

25. ICT use in firms i s  limited b y  the availability o f  trained ICT personnel and, the 
lack of  experienced consultants to design ICT-based solutions. As shown in Table 1, this 
result i s  consistent across firm size. About 42 percent o f  small f i rms  and 33 percent o f  large ones 
point to this constraint. The lack of ICT-skilled or ICT-knowledgeable employees i s  a more 
binding constraint than the cost o f  acquiring and maintaining IT equipment. Firms understand 
that S L  i s  a critical input to I C T  adoption and i t s  use in i t s  business operations, since they may 
not be able to launch or sustain their ICT use in daily business operations without adequate 
supply o f  ICT-skilled employees, even if they have enough financial resources and the 
motivation to adopt an I C T  product or service. Slulls, not machines, may be the culprit. There i s  
a need to shift the focus o f  I C T  policy from hardware to the development o f  s k i l l s  and other 
software. 

Small M e d i u m  Large 

Source: Productivity and Investment Climate Survey (2004), World Bank 

26. Poor performance o f  the telecommunications sector has resulted in lower quality 
and higher costs for telecommunication services. Businesses in Thailand have to wait an 
average o f  22.3 days to obtain a telephone (fixed line) connection compared with 8.8 days, 13.2 
days and 12.5 days in Malaysia, the Philippines and China, respectively. As a consequence, the 
costs o f  business telephone connections and o f  monthly subscription are comparatively higher in 
Thailand. The quality and cost o f  telecommunications infrastructure i s  an important factor 
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affecting I C T  use b y  f i rms ,  with f i r m s  more likely to use I C T  when the quality o f  services i s  
better and costs more competitive. 

27. Firms need affordable broadband services. Lower broadband prices w i l l  provide 
f i rms,  especially small and medium-sized enterprises (SMEs), with the advantage o f  access to 
high-speed communications and the ability to reach a global marketplace. Currently they are 
affordable and make business sense mainly for large f i rms.  More inter-modal (cable, DSL, 
wireless and fiber) and inter-operator competition in broadband i s  key to lowering prices for 
broadband services and increasing i t s  up-take by  business and individual users. Broadband 
access i s  s t i l l  very expensive in Thailand, as evident from Figure 10. The Government i s  
interested in enabling broadband access, but the underlying market infrastructure does not exist 
to achieve this efficiently. The vast majority o f  telephone access in Thailand i s  mobile, and 80 
percent o f  this i s  through pre-paid phone cards. Without further liberalization and effective 
regulation of  the sector, efforts to bridge the digital divide w i l l  be less effective and sustainable. 

Figure 10: Broadband prices per month, 2003 
I 

Thailand Sri Lanka China Malaysia Korea Singapore - Percent of monthly income (GNI) +per 100 kbit/s 

Source: ITU (2003) 

28. A number of key interventions might accelerate the pace by which the private 
sector can leverage ICT to enhance productivity. A key policy that would improve I C T  
diffusion involves human capital development i.e. greater digital literacy and better technical and 
management sk i l l s .  With English s t i l l  the dominant language of  the internet, fostering better 
English language and IT sk i l l s  in the education system, including vocational training. The role 
o f  the private sector in providing IT sk i l l s  training in countries l ike India has been critical in 
supplying relevant sk i l l s ;  thus addressing constraints to the expansion o f  private-sector I T -  
training should be a priority too. Public-private sector collaboration to identify the specific IT 
s k i l l  needs in Thailand and private-sector-led provisioning o f  relevant training i s  necessary. 
Support for I C T  training targeted at S M E s  and their workers i s  also important, including training 
programs that focus on increasing managerial awareness o f  how to effectively integrate IT into 
business processes. The success o f  e-government also depends on the ability o f  c iv i l  servants to 
effectively utilize IT, and on the Government continuing provide relevant IT training programs 
for c iv i l  servants. 
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Table 2: Policy Matrix 

Diagnosis from PICS 

Shortage of skilled 
workers 

Inadequate quality of the 
existing workforce 
(Mismatch) 

Goal 

Increased secondary education 
enrolment and completion rates 
in order to increase the local supply 
of  skilled workers (professionals 
and sub-professionals) 

Increase graduates in science and 
technology in order to increase 
innovative capacity 

Improved content of secondary 
school education for English 
language proficiency and IT skills 

Suggested Measures 

0 Enforce NEA decision of  nine years 
compulsory education or raise 
number o f  years o f  compulsory 
education, especially in rural and 
poorer areas. 

0 Reform the secondary education 
system to raise completion rates and 
average quality of  secondary school 
graduates, especially in rural areas. 

0 Encourage more participation of 
private sector to supply secondary 
education graduate training. 

Accelerate the creation of  public 
secondary institutions in rural areas. 

0 

0 Put emphasis on science and 
technology education in 
curriculums at all levels. 

0 Promote R&D opportunities for 
university graduates in science and 
technology fields. 

0 Provide incentive to private sector to 
provide good quality English 
language training. 

0 Strengthen English curriculum in 
secondary schools and in other 
public institutions including 
technical vocational schools. 

0 Consider (a) introducing English in 
primary school as a pilot in selected 
areas (b) aim at teaching one or 
more courses in English in 
secondary schools, both general and 
vocational, in two to five years. 

In the long run, English language 
could become compulsory in all s k i l l  
development centers and for 
diploma level. 

Train more English language 
teachers and provide more refresher 
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Diagnosis from P ICS 

Inadequate quality of the 
existing workforce 
(Mismatch) 

~ 

Inadequate 
infrastructure and 
infrastructure services 
(particularly telecom, 
electricity, water, and 

Goal 

Improved content of education 
€or ski l ls  in vocation school, 
which meets industry needs 

Higher ICT skil ls through 
increasing digital literacy, 
technical and managerial skil ls,  
which are keys for ICT diffusion. 

Improved skil ls of workers 
already in labor market to better 
meet industry needs 

Improved infrastructure and 
institutions in regions outside of 
Bangkok and Vicinity 

... 
X l l l  

Suggested Measures 

training o f  existing teachers in 
English language. 

secondary school levels. 
Introduce basic ICT course at 

Improve networking among 
education institutions, industry and 
communities to ensure that 
curriculum responds to market 
needs and provide incentives for 
private sector (businesses) 
participation. 

aualification framework. 
Establish a vocational education 

0 Remove constraints and liberalize 
the hiring o f  foreign ICT 
professionals in firms and in OCT 
training institutions. 

Engage further the private sector in 
providing IT s k i l l s  training at both 
professional and secondary and 
vocational school levels. 

Improve technical and managerial 
capacity building in firms. 

0 Coordinate with the industry to 
ensure that the training programs 
respond to industry s k i l l  needs. 
These include training by 
specialized technical institutes e.g. 
Food Institute and Automotive 
institute. 

Set standards for s k i l l  development 
and training and ensuring that they 
are met. 

Provide incentives for firms to 
provide training to improve s k i l l s  
o f  workers. 

Improve the quantity and the 
quality of  infrastructure services by 
increasing public investments in 
relevant infrastructure, improving 
service delivery, and reforming the 



Diagnosis from PICS 

transport) 

I 

High regulatory burden 
and administrative delays 
(particularly on time and 
costs on taxes, fines, 
inspections, licenses and 
permits) 

Goal 

Lower costs of regulations and 
administrative delays for firms 

Suggested Measures 

regulatory environment, and 
liberalizing further for private 
provision o f  infrastructure. 

Below are the detailed suggested 
measures for improving telecom 
services, which wil l not only help 
lower costs for fm but also 
improve firms’ technological 
capacity and innovation: 

o Resolving issues that exist 
between the state owned 
telecommunication operators 
(TOT and CAT) and private 
sector players, by converting 
the current concession 
contracts into licenses allow 
a l l  operators to operate on a 
level playing field; 

privatization o f  TOT and 
CAT; 

o Implementing a fair pro- 
competitive interconnection 
regime; 

o Al lowing competitive new 
entry in international long 
distance segment and VOIP 
services; 

requirements for the entry o f  
new ISPs. 

o Completing the planned 

o Removing licensing 

Reducing time taken for service 
delivery and inspections by 
improving their efficiency and 
streamlining work processes, using 
ICT, establishing more one-stop 
service centers or increasing use o f  
e-government. 

taken for service delivery at agency 
level. 

Ensuring predictability o f  time 

Streamlining administrative 
procedures e.g. those on hiring o f  
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Diagnosis from PICS 

Poor technological 
performance of firms 
leading to less innovation 

Limited ICT access and 
low impact of ICT 
networks on firm-level 
performance 

Goal 

Higher firm technological 
performance, particularly in 
production technology capacity 
and linkages 

Increased firms’ access to ICT 
and expanded ICT network, 
which can help increase f i r m s ’  
technological capacity and 
innovation as well as reduce 
business costs 

Suggested Measures 

local worker which were reported 
as a one o f  the major constraints to 
f i r m s ’  operations and facilitating 
faster custom clearance services. 

Improving quality o f  education and 
s k i l l s  training, especially in ICT 
and English, at both secondary and 
vocational levels. 

Providing information on a regular 
basis to f i r m s  on where they stand 
on the technological ladder relative 
to  their main competitors (domestic 
and abroad), which would 
encourage f m s  to  invest to 
improve their technological 
capacities; systematically 
collect/analyze firm-level and 
industry-specific data. 

Strengthen linkages (e.g. firm-firm 
collaboration, joint project between 
f i r m s  and research institutions and 
universities, partnerships wi th  
MNCs), which would help f i r m s  to  
better tap into the existing stock o f  
global knowledge and move up the 
technological ladder. Facilitating 
access and ability o f  fm to 
acquire and use email and website 
for interactions with suppliers and 
buyers w i l l  also increase the 
linkages among f i rms .  

Improving Government-wide ICT 
architecture wil l help private ICT 
systems that serves different 
functions exchange information 
(interoperability). 

Developing standards would allow 
systems serving different purposes 
o f  from different ICT vendors to 
work together, thereby enhancing 
network effects and reducing risks. 

Facilitating inter-operability by 
supporting development of  an 
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Diagnosis from PICS 

SMEs face higher 
constraints than large 
f i r m s  in terms of less 
access to financing and 
lower technological and 
ICT capacity 

Follow-up Studies 

Goal 

Lower constraints for SMEs and 
higher technological capacity in 
SMEs 

Analyzing the impact of  regulatory 
framework on firm performance 

Suggested Measures 

industry-led ICT  standard-setting 
body that can dialogue with 
international standard-setting 
organizations. This could promote 
exports through e-commerce, 
which provides f i r m s  with larger 
markets and lower transactions 
costs. 

Liberalizing the telecom sector 
would help promote not only 
competition and expansion o f  
networks, but also the scaling-up 
and mainstreaming of  ICT 
technologies by the private sector. 
I t  could also increase broad-band 
access and lower access cost o f  
access for fm. 

Providing greater access to 
financing for S M E s  through 
providing more channels and funds 
for S M E  loans as well as 
strengthening SMEs’  ability to 
borrow through, for example, 
improved accounting systems, 
project preparation and feasibility 
studies. 

Encouraging S M E s  to increase 
technological investments to 
improve quality and training of  
employees. 

Conduct a detailed assessment of  key 
elements of  the regulatory 
environment, and the bottlenecks it 
creates, such as labor market 
regulations, customs procedures for 
imports, legal system. 

The joint World Bank-Thai Chamber 
o f  Commerce Assessment o f  
Regulatory Burden on Private 
Businesses in Thailand” i s  an 
important step in that direction and i t s  
findings wi l l  be an important 
comdement to t h i s  renort. 
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Diagnosis from PICS 

Data Needs 

Goal 

Creating a database to monitor the 
Investment climate and impact of i t s  
change on f i r m s .  

Creating a database to analyze 
industry-level trends and 
determinants of productivity 
growth. 

Creating a database to analyze S M E  
behavior and performance, and 
S M E  policies. 

Suggested Measures 

Conducting a PICS Survey every two 
to three years. 

Conducting a census covering every 
single establishment engaged in 
manufacturing activity in Thailand at 
regular intervals. The last 
comprehensive survey was in 1996. 

Building large and long panel datasets 
by: 

- Adopting a unique ID number 
per firm for different surveys; 

- Ensuring a resurvey of at least 
50% of f i r m s  from the previous 
round in each round of the PICS 
Surveys. 
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1. Growth PERFORMANCE and the BUSINESS CLIMATE 
A. INTRODUCTION 

1.1 This chapter explores Thailand’s economic performance both f rom an aggregate 
perspective and from a firm-level perspective. In the f i rs t  part o f  the chapter, we analyze past 
trends in Thailand’s aggregate growth performance through a growth decomposition exercise 
and project possible future growth paths. The second part o f  the chapter uses the firm-level data 
from the PICS survey to: (i) examine the investment climate in Thailand with an emphasis on 
comparisons to neighboring countries in East Asia; (ii) estimate measures o f  firm performance, 
and; (iii) relate firm performance with the investment climate. 

1.2 The first part o f  this chapter shows that Thailand’s very rapid growth has been driven by 
high rates o f  capital accumulation. TFP contributions to growth have been relatively modest. 
TFP growth contributed an average 1.6 percent per year to the growth o f  output compared with 
four percentage points from capital accumulation and 1.6 percentage points f rom employment 
growth. Additionally, TFP growth has been strongly linked to the reallocation of  labor from 
agriculture into higher productivity industry and services. The 1997-1998 financial crisis had a 
large and long-lasting impact on the rates o f  capital accumulation in Thailand, which remain 
until the present day far below the average o f  the pre-crisis years. 

1.3 The nature of  Thailand’s growth has changed substantially in recent years. I t  no longer 
has a particularly high rate o f  capital accumulation; rather growth i s  being driven by the 
increasing employment o f  i t s  large reserves of  underemployed labor in the rural sector. However, 
as competition from neighboring countries in low-skills manufacturing increases, i t  i s  l ikely that 
future demand for UL wi l l  decrease, unless two sets o f  actions are taken: (i) upgrading the s k i l l  
levels o f  the workforce to sustain the shift o f  workers from agriculture to industry and services; 
and (ii) promoting TFP growth. 

1.4 Improving the business climate i s  key to increasing TFP and the competitiveness o f  the 
Thai economy. The second part o f  this chapter shows that the Thai business climate i s  good b y  
international standards. In particular, i t  i s  better than that of  neighboring countries in East Asia 
(with the exception o f  Malaysia). However, Thai manufacturing f i r m s  s t i l l  face three binding 
constraints to their operations and growth: s k i l l  shortages; regulatory burden; and infrastructure. 
In terms o f  regulatory and bureaucratic burden, the time to clear imports f rom customs and labor 
regulations are dimensions on which Thailand performs weakly relative to neighboring countries. 
Thai f i r m s  experience a large degree o f  uncertainty associated with the time needed to obtain 
licenses, permits and authorizations. However, Thailand performs quite well on other aspects of  
the bureaucratic burden, such as the time to clear customs for exports. Infrastructure i s  a severe 
business constraint for Thai f i rms .  Thailand performs particularly weakly on electricity- and 
phone-related indicators such as the frequency o f  power outages and telephone interruptions and 
the delay in obtaining electricity or phone connections. 

1.5 In Thailand, older f i r m s  are more productive than younger f i rms.  Larger f i r m s  are 
significantly more productive -- in terms o f  labor productivity and TFP -- than small f i rms .  
Exporters and foreign-owned f i r m s  perform much better than, respectively, f i r m s  that sell only in 
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the domestic market and domestically-owned f i rms.  Firms that use more computer-controlled 
machinery are more productive than f i r m s  that use little or no such machinery. 

1.6 Business climate constraints have a disproportionate effect on the best-performing f i rms .  
Skil l shortages are a main obstacle to operations and growth o f  all types o f  f i r m s  in all regions 
and all industries. Large f irms, exporter f irms, foreign-owned f i r m s  and f i r m s  using more 
computerized machinery are more constrained b y  regulation in their operations than other f i rms .  
These regulatory impediments are particularly harmful given that these f i r m s  are also the best- 
performing f i r m s  in the Thai economy. The potential benefits f rom relaxing the s k i l l  constraints 
are very large in most industries, averaging 15 percent o f  sales. 

The Aggregate Growth Performance in the Thai Economy 

1.7 Thailand’s economy has achieved very high rates o f  growth over the past quarter century, 
an average of  six percent per year from 1977-2003 and an even higher eight percent rate in the 
years prior to the 1997-98 crisis. As with most o f  East-Asian economies, growth has been 
dominated b y  high rates o f  capital accumulation. Improvements in TFP have been largely due to 
shifts o f  labor out o f  agriculture into higher productivity industry and services. This growth 
performance was severely disrupted b y  the 1997-98 financial crisis, which had a very large 
impact on rates o f  capital accumulation. Six years after the crisis, rates of capital accumulation 
remain far below the average o f  the pre-crisis years. 

1.8 A simple growth accounting exercise, which i s  described more fully in the appendices, 
suggests increases in the factor inputs, capital and labor have made the largest contributions to 
growth. That i s  evident at the level o f  the total economy in Figure 1.1 and Table 1.1. In the 
period prior to the financial crisis, TFT growth contributed an average 1.6 percent per year to the 
growth o f  output compared with four percentage points from capital and 1.6 percentage points 
from increased employment. Improvements in labor quality, as measured by  gains in 
educational attainment, represent a relatively minor source o f  growth, 0.3 percent per year. 

1.9 I t  i s  also evident from Figure 1.1 that the financial crisis has had a large and long-lasting 
impact on the economy. The growth rate recovered after 1998, but the 1997-98 output losses 
appear to be long-lasting. Labor productivity did not return to i t s  pre-crisis level until 2003. The 
growth o f  TFP has been relatively strong in the 1999-2004 period, but some o f  those gains are 
undoubtedly cyclical, and the cumulative level i s  s t i l l  below the 1996 peak. As shown in Table 
1.1, the contribution o f  capital accumulation i s  very much reduced. 
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Table 1.1: Sources of Growth, 1977-2004 
Average annual percentage rate o f  change 

Total Economy 

1977- 1977- 1999- 
Component 2004 1996 2004 

1975 1980 1985 1990 1995 2000 2005 

Year 

Real Output Growth 

Contribution of: 
Labor 

Employment 
Quality 

Capital 
Land 

TFP 

6.0 

1.8 
1.4 
0.4 

3.1 
0.0 

1.0 

7.7 5.0 

2.0 1.9 
1.6 1.4 
0.3 0.4 

4.0 0.9 
0.0 0.0 

1.6 2.1 

Figure 1.1 Sources of Growth in the Total Economy, 
1977-2004 
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1.10 The aggregate pattern o f  factor-intensive growth i s  broadly replicated at the sector level. 
Agricultural output growth has averaged only about 3 percent annually, and about two-thirds of  
the growth can be traced to increased capital (Table 1.2). The gains in employment and TFP 
have both been very small. Growth has been most rapid in the manufacturing sector where 
increased capital and labor were the primary contributors. The contribution o f  TFP growth 
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averaged 1.6 percent per year in the 1977-96 period; but nearly all o f  those gains were achieved 
prior to 1990. TFP within manufacturing fell sharply during the financial crisis, but has 
expanded rapidly in the last three years. However, those gains are more than offset b y  a collapse 
o f  capital investment. The contribution of capital in manufacturing has declined to less than a 
fifth o f  i t s  pre-crisis rate. 

Table 1.2: Sources of Growth, Major Sectors, 1977-2004 
(average annual percentage rate of change) 

Agriculture Industry 
1977- 1977- 1999- 1977- 1977- 1999- 

Component 2004 1996 2004 2004 1996 2004 

Real Output Growth 2.9 3.3 3.2 8.0 10.2 6.3 

Contribution o f  
Labor 

Employment 
Quality 

Capital 
Land 

0.4 0.5 0.1 2.7 3.5 2.9 
0.2 0.4 -0.1 2.3 3.2 2.7 
0.2 0.1 0.2 0.4 0.3 0.4 

1.9 1.9 1.6 4.7 6.1 1.2 
0.0 0.1 0.0 n.a. n.a. n.a. 

TFP 0.5 0.7 1.4 0.4 0.4 2.0 

Manufacturing Services 
1977- 1977- 1999- 1977- 1977- 1999- 
2004 1996 2004 2004 1996 2004 

Real Output Growth 8.4 10.2 6.6 5.4 7.3 4.2 

Contribution o f  
Labor 2.8 3.2 2.9 3.6 3.5 4.6 

Employment 2.4 2.8 2.6 2.9 3.1 2.7 
Quality 0.4 0.4 0.4 0.7 0.4 0.7 

Capital 
Land 

0 

4.1 5.4 0.8 2.5 3.2 0.6 
n.a. n.a. n.a. n.a. n.a. n.a. 

TFP 1.2 1.3 2.7 -0.7 0.5 -0.9 

1.1 1 The service sector has had the lowest rate o f  growth in both labor productivity and TFP, 
and i t  was the most severely affected b y  the financial crisis. Labor productivity fe l l  sharply after 
1996, and the 2004 value i s  s t i l l  20 percent below the 1996 peak. The decline in TFP i s  an even- 
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larger 25 percent. I t  i s  also interesting to note that improvements in educational attainment are 
heavily concentrated in services; both agriculture and manufacturing rely on relatively UL. 

1.12 Finally, an important aspect o f  Thailand’s growth experience i s  that the improvement in 
labor productivity and TFP at the level o f  the total economy far exceeds the gains within the 
individual sectors. For example, the average annual increase in TFP across the agriculture, 
industry and service sectors, weighted by value-added (VA), was 0.5 percent in the 1977-96 
period, compared with the aggregate improvement o f  1.6 percent. The contrast i s  even larger in 
the 1999-2004 period, when the weighted average gain was 0.6 percent per year compared with a 
gain at the aggregate level that averaged 2.1 percent. The difference can be traced to the gains 
from reallocation o f  resources; largely the movement o f  labor out o f  agriculture, where i t  i s  s t i l l  
highly redundant, into industry and services. Labor productivity in agriculture i s  only about one 
fifth of  the level in the nonagricultural sectors. 

1.13 Regional Comparisons. As shown in Table 1.3, Thailand’s aggregate growth 
performance has been very typical of  the East-Asian economies. The methodology used to 
construct the growth accounts differs slightly from that o f  Table 1 because most other countries 
do not have a detailed employment survey comparable to that o f  Thailand, and the contributions 
to growth are based on fixed factor shares. Still, Thailand i s  very much in the middle o f  the 
group with respect to growth in both labor productivity and TFP. Thailand’s rate of  growth of  
TFP, however, has been more rapid than i t s  neighbors in the years before and after the financial 
crisis. In the years before and after the crisis, the rate o f  TFP growth in Thailand appears to have 
been slightly higher than neighboring countries. While the gains in education have been 
comparable with other countries, the overall level o f  educational attainment in Thailand i s  s t i l l  
quite modest relative to strong-performing countries, such as Korea and Taiwan. 

Table 1.3: Sources of Growth in East Asian Economies, 1975-2000 
(average annual percentage change) 

Contribution of: 
Output Output per Physical Factor 

Regioeeriod Worker Capital Education Productivity 
China 8.8 6.9 2.5 0.4 3.9 
Indonesia 5.8 3.0 2.4 0.5 0.0 
South Korea 7.3 4.8 3.0 0.7 1.1 
Malaysia 6.9 3.7 2.2 0.6 0.9 
Philippines 3.0 0.2 0.8 0.4 -0.9 
Singapore 7.7 4.4 2.1 0.5 1.8 
Thailand 6.5 4.1 2.1 0.5 1.4 
Taiwan 7.8 5.5 2.6 0.4 2.4 
Source: Bosworth and Collins (2003) 

1.14 Implications for Future Growth. The nature o f  Thailand’s growth has changed 
substantially in recent years. I t  no longer has a particularly high rate o f  capital accumulation and 
i t  i s  s t i l l  faced with significant problems in the financial sector that l i m i t s  the potential for output 
and productivity gains. I t  does have large reserves of  underemployed labor in the rural sector, 
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but i t  w i l l  face increasing competition in low-skills manufacturing. This suggests the need to 
place increased emphasis on upgrading the s k i l l  level o f  the workforce as a means o f  sustaining 
the shift of workers from agriculture to industry and services. 

1.15 From a supply-side perspective, Thailand should be able to sustain a high rate o f  growth 
in future years. Labor force growth w i l l  be about two percent per year, and improvement in 
education and sk i l l s  would augment that b y  0.8 (low) to 1.2 (high) percent annually. 
Furthermore, if the incremental employment growth i s  concentrated in industry and services, 
gains from reallocation should continue to contribute to TFP growth in the range o f  1.5-2 percent 
annually. A simple growth model framework suggests a sustainable output growth rate (y) o f  : 

y = h +a/(l- a), 
where h = growth o f  the quality adjusted labor force, 

a = rate o f  TFP increase, and 
(1-a) = labor’s share o f  total income. 

The labor share within the total economy averaged 56 percent in 2000-2004, suggesting a future 
sustainable rate o f  output growth o f  5.5 (low) to 6.8 (high) percent annually. 

1.16 Sustained output growth, however, requires a matching rate of  capital accumulation. In 
recent years, the capital-output ratio has averaged about 2.7 and the implicit rate o f  capital 
depreciation i s  5.5 percent per year. That suggests that sustained output growth o f  5.5 to 6.8 
percent would require a gross investment rate in the range o f  29.5 to 33.2 percent. That rate i s  
below the 34 percent average o f  1977-96, but substantially in excess o f  the 22 percent rate of  
2004. 

1.17 Given the underemployment of  workers in agriculture, Thailand should be able to 
achieve even higher rates o f  employment growth in the non-agricultural sector through worker 
re-allocation across sectors. However, the limiting factors are l ikely to be the s k i l l  levels o f  the 
workers and the high required rates o f  capital accumulation. In recent years, Thailand has 
experienced a significant decline in domestic rates o f  saving, and sharply higher rates o f  capital 
formation may require reliance on foreign capital inflows. 

B. THAILAND’S BUSINESS CLIMATE AND FIRM PERFORMANCE 

1.18 The f irst part o f  this chapter shows that a key driver o f  Thailand’s aggregate growth since 
the 1970s has been investment, combined with very modest rates of  TFP growth. However, a 
salient feature o f  Thailand’s economic performance since the Asian crisis o f  1997 i s  the 
relatively low level of  private domestic and foreign investment compared with pre-crisis 
patterns. While Thai GDP growth has strongly recovered since 1998, private investment has 
been sluggish, representing in 2004 only about 15 percent of  GDP, which i s  low compared with 
the average o f  more than 25 percent in the period of  over-investment prior to the Asian crisis, 
and even compared with the 1980s, as shown in Figure 1.2. Figure 1.3 shows also a marked 
downward trend in the FDI inflows into Thailand as a fraction of  GDP and as a fraction o f  total 
FDI inflows into East Asia and Pacific, despite a slight upward movement in 2003. 
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1.19 Thailand needs to embark on a dual-track strategy in order to sustain economic growth in 
the medium- to-long-run. On the one hand, an investment-dnven strategy accompanied b y  
improvements in labor quality i s  crucial for growth in Thailand. In particular, i f  new investment 
spending i s  directed at high-tech machinery & equipment, investment w i l l  contribute to output 
growth directly as well as through effects on productivity growth. On the other hand, a 
productivity-driven strategy -- implying that TFP growth should make a stronger contribution to 
output growth -- i s  critical to strengthen the country's competitiveness as i t  faces competition 
from low-income countries such as China or Vietnam and from other middle-income countries 
such as Malaysia. Indeed, going forward, given Thailand's objectives o f  climbing the technology 
ladder, a stronger focus has to be put on productivity as a source o f  growth. 

Figure 1.2: The Ratio of Private Investment to GDP has Fallen Dramatically since the Crisis 
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1.20 The major question for policy-makers in Thailand i s  how to achieve competitiveness and 
engage in complementary investment-driven and productivity-driven growth strategies. A crucial 
step in that direction i s  to improve the business climate. A favorable business climate consists o f  
a business climate in which f i r m s  can realize their productive potential to invest, grow, create 
jobs and provide the goods and services demanded in domestic and global markets. Such a 
business climate i s  characterized b y  a stable macroeconomic environment, the availability o f  
physical and financial infrastructure and high-quality s k i l l s  and technology. Also b y  good 
governance and legal and institutional structures that promote competition by providing easy 
enforcement o f  legal contracts and the resolution o f  conflicts wi th reduced bureaucratic 
inefficiencies. The Thailand Productivity and Investment Climate Survey (PICS) was applied to 
nearly 1,400 manufacturing f i r m s  in 2004, and i t  extensively probed the business climate in 
which f i r m s  operate in Thailand. Elements o f  the same core questionnaire have been applied to 
f i r m s  in Brazil, China, India, Indonesia, Malaysia and the Philippines, as well as several other 
countries worldwide. This set o f  surveys provides a r ich body o f  information about f i rms ’  
perceptions on the business climate, as well as quantitative information on business climate 
indicators and how they vary across industries, regions, and firm characteristics. In what follows, 
we attempt to answer the following questions: (i) What are the main features o f  the business 
climate in Thailand? (ii) How does Thailand compare to ASEAN and other countries in key 
elements of  the business climate? (iii) What are the characteristics driving firm performance? 
(iv) How i s  the business climate related to firm performance? 

C. THAILAND’S BUSINESS CLIMATE 

1.21 A quick international perspective suggests that Thailand enjoys a better business climate 
than i t s  comparator countries in some dimensions. Figure 1.4 Panel A shows that Thai f i r m s  face 
the lowest average number o f  days to clear customs for exports, while Panel B shows that Thai 
managers spend the smallest percentage o f  working time dealing with bureaucracy and 
regulations. Figure 1.5 focuses on differences in f i rms ’  perceptions about the business climate in 
Thailand, and two o f  i t s  closest ASEAN competitors, Malaysia and Indonesia. Firms in all three 
countries ranked 18 dimensions o f  the business climate as constraints to their operations and 
growth. Figure 1.5 shows the percentage o f  f i r m s  in each country that considers each o f  the 
issues a top area o f  concern. Taking a broad perspective - the details on the major constraints in 
Thailand are discussed below - one can see that Thailand i s  generally in an intermediate 
position, i.e., Thai f i r m s  are more likely to find the different issues to be a crucial constraint than 
Malaysian firms, but less so than Indonesian f i rms .  This intermediate type of  ranking w i l l  be 
encountered throughout the chapter in other aspects o f  the business climate. 
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Figure 1.4: Thailand Compares Favorably With Other Countries in Terms of Regulatory Burden 
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Figure 1.5: Comparison of Business Climate Constraints in Thailand, Malaysia and Indonesia 
(Percentage of  fm identifying the constraint as a “severe” or “very severe”) 
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1.22 We now focus on identifying the most problematic aspects o f  Thailand’s business 
climate. Figure 1.5 summarizes the main responses to the closed question in the survey in which 
f i r m s  were invited to rate 18 issues according to the severity o f  each given constraint to their 
operations and growth. We rank these issues according to the frequency with which f i rms 
identify each one as a “severe” or “very severe” constraint. The graph shows the 10 highest- 
ranked concerns. Figure 1.6 provides the same type o f  information but i s  based on an open-ended 
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question in the survey where Thai f i r m s  were invited to identify the three biggest obstacles they 
face in doing business, which resulted in a l i s t  o f  22 different issues. We aggregate these issues 
into four major categories o f  concerns and show the four concerns identified in Figure 1.7. 
Appendix 1 describes in detail these and a number o f  other key questions regarding the business 
climate in the survey, and the corresponding responses are tabulated in Appendix Tables 1A-2C. 
Table 1A reports the national average response to the closed question and comparisons with 
average responses in Brazil, China, India, Indonesia, Malaysia and the Philippines. Table 1B and 
Table 2A  compare the national average responses in Thailand and disaggregated responses b y  
region with the closed and open-ended questions. Table 1C and Table 2B reports responses to the 
closed and open-ended questions, but disaggregating Thai responses by type o f  firm, and Table 
1D and Table 2C does the same by industry.’ Figures 1.6 and 1.7 suggest the following three 
crucial business climate concerns for Thai f i rms.  

Shortages of Skilled Workers. A third o f  the f i r m s  rate s lu l ls  and education o f  workers as 
a major obstacle to doing business in the closed question and close to 50 percent o f  f i r m s  
reported inadequate worker skills as a major obstacle in the open-ended question. The 
concerns about s k i l l s  are pervasive across firm size and are felt equally by  exporters and 
non-exporters as well as by domestic and foreign-owned f i rms.  Although f i r m s  in all 
industries exhibit concerns about sk i l l s  shortages, these are particularly strong in the 
garments industryS2 

Regulatory Burden. The regulatory environment appears as a severe constraint to firm 
growth and operations. In Figure 1.7, regulatory burden i s  identified by  almost 60 percent 
o f  f i r m s  as a major obstacle to doing business. The specific issues that constitute the 
regulatory burden concern are “tax regulations andor high taxes”, “bureaucratic burden”, 
“labor regulations”, “import regulations”, “foreign exchange regulations” and “ownership 
regulations”. In Figure 1.6, tax administration, tax rates and customs and trade 
regulations are part o f  the top 10 obstacles to doing business in Thailand. Additionally, 
labor regulations are also identified b y  f i rms as an important ~bs tac le .~  Tax regulations 
andor high taxes concern particularly f i r m s  in the garments, auto-parts, and machinery & 
equipment industries, while bureaucratic burden i s  a more severe obstacle for f i r m s  in the 
electronics & electrical appliances industry. Finally, customs and trade regulations are a 
more significant obstacle for f i r m s  in the garments industry. Large f irms, exporter f i r m s  
and foreign-owned f i r m s  are significantly more constrained by the regulatory burden, 
namely customs and trade regulations, than other f irms, which can be partly ascribed to 
the nature o f  their a~ t i v i t i es .~  

For each disaggregation and each question, a “*” beside the figure indicates that the average response in the 

The statistics justifying the last two sentences are shown, respectively, in Appendix Table lC, Appendix Table 1D 

Labor regulation i s  not shown in Figure 5 since i t  i s  not part of  the top 10 constraints for Thai firms in the closed 

The statistics justifying these sentences are shown in Appendix Tables 1B-2C. 

1 

subcategory of  interest i s  statistically significantly different from the average for Thailand as a whole. 

and Appendix Table 1B. 

question, i t  i s  identified by about 12 percent o f  firms as a major constraint. 
4 
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Figure 1.6: Concerns about Business Climate - Results f rom Closed Question 
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Figure 1.7: Firms' Concerns about Business Climate - Results from Open-Ended Question c Regulatory Burden 
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Infrastructure and support services. A quarter o f  f i r m s  point to electricity as a major 
obstacle to their operations and growth in Figure 1.6. Infrastructure and business services 
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more generally are a top obstacle to doing business in Thailand for a third o f  firms, as 
shown in Figure 1.7. The specific issues that are part o f  this concern are “utility prices”, 
“lack of  business support services” and “inadequate supply o f  infrastructure”. The 
concern about electricity i s  felt more strongly in the East, Northeast and South regions 
whereas the more general concern o f  an inadequate supply o f  infrastructure i s  
significantly stronger in the Northeast region and was identified by almost a third o f  the 
f i r m s  located there. 

1.23 Policy-related r isks linked to macroeconomic instability, policy uncertainty, and insecure 
property rights can be an impediment to f i r m s ’  operations and performance. In the PICS, Thai 
f i r m s  identify dissatisfaction wi th the economic situation as an important obstacle.6 This may 
seem puzzling, given that Thailand significantly improved i t s  macroeconomic performance since 
the Asian crisis. In fact, Thailand’s ranking on the Macroeconomic Environment Index in the 
Global Competitiveness Report (GCR) b y  the World Economic Forum (WEF) improved in 2004 
relative to 2003.7 However, Thailand’s overall ranking in the Growth Competitiveness Index 
(GCI) declined to 34 out of  104 in 20048 from 32 out o f  101 in 2003. Moreover, Thailand 
remains less competitive than some of i t s  ASEAN competitors such as Malaysia, Singapore and 
Korea. 

1.24 The governance indicators developed b y  Kaufmann, Kraay and Mastruzzi (2005) related 
to political stability and rule o f  law - both o f  which lead to lower policy-related risk - provide 
some evidence to complement Thai f i rms ’  concerns about the overall economic s i t ~ a t i o n . ~  Figure 
1.8 shows the Political Stability Index and the Rule o f  Law Index across countries in 2004 and 
the horizontal line in each graph indicates the cross-country median for each index.” Thailand 
fares below the median on political stability and substantially worse than regional comparators 
such as Malaysia and Singapore. On the Rule o f  Law index, Thailand ranks only slightly above 
the median and again performs worse than Malaysia, Korea and Singapore. Figure 1.9 shows the 
changes over time in the governance indicators for Thailand. Since the indicators are associated 

The statistics justifying these sentences are shown in Appendix Tables 1B-2C. 
Specifically, firms point to “macroeconomic instability” and “economic policy uncertainty” in the closed question 

and to “insufficient demand for their products” and “competition from imports” in the open-ended question as 
obstacles. 

Thailand improved to ranking 23 out o f  104 in 2004 from 26 out o f  102 in 2003 in that index. 
The GCI i s  computed based on three components judged to be crucial for economic growth: (i) quality o f  the 

macroeconomic environment; (ii) state o f  public institutions; and (iii) technological readiness. Note that the 
additional countries covered by the GCI in 2004 are Cameroon, Haiti and Senegal, which all rank much worse than 
Thailand in 2004, thus the decline in Thailand’s ranking i s  an effective one and not the artifact o f  a different number 
o f  countries being covered in 2003 and in 2004. 

The cross-country indicators of  governance compiled by Kaufmann, Kraay and Mastruzzi (2005) are composite 
indexes based on a large number o f  data sources reflecting the perceptions o f  governance across and within 
countries: surveys o f  firms and individuals; assessments o f  commercial risk rating agencies, non-governmental 
organizations; and multilateral aid agencies. 

Note the following disclaimer applies to these figures: the governance indicators reflect the statistical compilation 
of responses on the quality of governance given by a large number of  enterprise, citizen and expert survey 
respondents in industrial and developing countries, as reported by a number o f  survey institutes, think tanks, non- 
governmental organizations and international organizations. The aggregate indicators in no way reflect the official 
position o f  the World Bank, i t s  Executive Directors or the countries they represent. Countries’ relative positions on 
these indicators are subject to margins of error that are clearly indicated. Consequently, precise country rankings 
should not be inferred from this data. 
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with important margins o f  error, Kaufmann, Kraay and Mastruzzi (2005) emphasize that 
definitive conclusions about changes over time in an indicator for a country should be drawn b y  
comparing the range o f  values indicated b y  the margins o f  error, but not by comparing the point 
estimates." The statistics in Figure 1.9 imply that in Thailand both the deterioration in the Rule 
o f  Law Index between 1996 and 2004 and that o f  the Political Stability Index between 2002 and 
2004 are significant, the f i rst  at a 90 percent confidence level and the latter at a 75 percent 
confidence level. 

Figure 1.8: Political Stability and Rule of Law Governance Indexes 
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Figure 1.9: Governance Indexes for Thailand: 1996,1998,2000,2002 and 2004 
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l1 In Figure 1.8 (Figure 1.9), these margins of  error are shown by the vertical (horizontal) bars corresponding to 90 
percent confidence intervals. If the margins o f  error for an indicator across two years are mostly non-overlapping, 
then there i s  a significant change in the indicator. 
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1.25 However, Thai f i r m s ’  concerns wi th the overall economic situation do not appear to be 
structural and can be rationalized by several factors.12 First, managers l ikely considered non- 
macroeconomic factors as part o f  the overall economic situation: (i) the SARS crisis (which was 
ending when the PICS was conducted); (ii) the outbreak o f  avian influenza; and (iii) the Thai 
Southern region unrest.l3 Indeed the aforementioned deterioration o f  the Political Stability Index 
and the Rule o f  Law Index are very l ikely associated with the Southern region unrest. Second, 
although macroeconomic performance was solid in 2004, i t  was worse than in 2003 in terms o f  
GDI and investment g r 0 ~ t h . l ~  Moreover, the rise in interest rates, and particularly o i l  prices in 
2004, l ikely led to a decline in business confidence. Third, since the Asian crisis, Thailand 
engaged in negotiations o f  a multiplicity o f  free-trade agreements with a very diverse set o f  
trading partners that are s t i l l  far from concluded. This likely introduced uncertainty in the 
business climate, particularly for current and potential exporters, and for foreign-owned f i rms .  
Fourth, the concerns about the overall economic situation are felt very strongly by f i r m s  in the 
garments industry. The end of  the Multi-Fiber Agreement (MFA) quotas in January 2005 and the 
ensuing increase in competition from Chinese exports in developed country markets were likely 
at the forefront o f  garment f i rms ’  managers concerns in the PICS. Additional support to the 
claim that Thai managers’ concerns about the overall economic situation are not structural i s  
found in the high percentage o f  Thai f i r m s  -- 59 percent -- that report in the PICS that they 
expect to make substantial increases in investment in order to increase capacity or improve 
quality in a near future. We now delve in more detail into each o f  the three crucial business 
climate obstacles. 

Skills Shortages 

1.26 Concerns about shortages o f  S L  are consistent wi th international evidence on educational 
attainment. Data from Barro and Lee (2000) suggest that the percentage o f  Thailand’s population 
aged 25 and older who have at least completed secondary education i s  substantially lower than 
the norm for i t s  income level. This gap has narrowed slightly over time, but only 15.3 percent o f  
Thailand’s population had secondary or higher education in 2000, which i s  s t i l l  well below 
Malaysia (29.9 percent) or the Philippines (3 1.9 percent). The shortage o f  S L  in Thailand w i l l  be 
analyzed in detail in Chapter 3. The importance o f  the S L  shortage as an obstacle to Thai f i rms  
w i l l  be confirmed below by the analysis of  labor market regulations. 

l2 Also, note that the PICS questions related to the overall economic situation are phrased in a very general manner: 
e.g., macroeconomic instability and economic policy uncertainty. Thus, i t  i s  difficult to know exactly what each 
manager considers when answering those. In fact, macroeconomic instability and economic policy uncertainty are 
also among the top three concerns o f  firms surveyed in Brazil, China, Indonesia, Malaysia and the Philippines. Since 
these countries exhibit very diverse macroeconomic behavior and policy uncertainty, this suggests that one cannot 
draw policy conclusions from such concerns. 
l3 Ultimately, these factors had minimal impacts on growth. 
l4 In 2003, Thailand exhibited the highest GDP growth since the crisis (6.7 percent) coupled with a reduction in 
external vulnerabilities, very strong export growth (17 percent) and private investment growth (18 percent). 
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1.27 Government effectiveness, in terms o f  the quality o f  policies and regulations, has far- 
reaching influence on the cost o f  doing business and thus on manufacturing firm operations and 
performance. While regulations play a role in mitigating market failures, if they are excessive, 
complex and costly, they can become harmful to f irms. In Thailand, a large percentage o f  f i r m s  
complain about general as well as specific aspects o f  the bureaucratic burden as a major obstacle 
to their operations and growth. Concerns with bureaucratic burden are not unique to Thailand, 
however. They are also crucial for f i r m s  in China, Indonesia, Malaysia and the Philippines, 
according to the PICS. 
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1.28 Labor regulations are part of the regulatory and bureaucratic burden faced by f i r m s  which 
may increase their costs and reduce their flexibility. According to the 2004 Doing Business 
indicators published b y  the World Bank and shown in Figure 1.10, Thailand’s labor regulations 
are not overly restrictive when compared with those in India or Indonesia, but they are quite 
restrictive when compared with those in China, South Korea, Malaysia or Singapore.’’ This 
finding suggests that even in sectors where Thailand has a comparative advantage but 
particularly in low-end manufacturing industries, labor market flexibility can hamper the 
competitiveness o f  i t s  f i r m s  in global markets where f i r m s  from countries wi th more flexible 
labor markets compete and may adjust more easily to constantly changing demands. 

Figure 1.10: Regulation of Labor Markets and Regulation of Entry 
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Index of Overall Restrictiveness of Labor Market  Regulations 

Source: World Bank Doing Business Indicators 2004. 

l5 This index i s  based on information about the difficulty in hiring and firing workers and the rigidity o f  regulations 
on working hours. The specific labor market aspects covered by the index are the availability o f  part-time and fixed- 
term contracts, requirements on working time, minimum wage laws and minimum conditions o f  employment. 
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1.29 Specific information from the PICS provides additional insights on labor market 
regulations in Thailand. Firms were asked whether they were over- or under-staffed and the 
reasons why, Their responses are summarized in Figure 1.1 1, On average, Thai f i r m s  are under- 
staffed, Le., they would l ike to have a workforce three percent larger than their current size.16 
However, a majority o f  managers believe their f i rms  are currently operating at their optimal 
employment levels.” Labor regulations do not play a role in explaining firm over-staffing, as the 
majority o f  f i r m s  points out to the expectation o f  an upturn in sales as the reason for being over- 
staffed. Labor regulations are more relevant in explaining firm under-staffing, but shortage of 
skilled workers and the anticipation o f  a downturn in sales are the most important reasons for 
that. Also shown in Figure 1.1 1 are the responses to a s imi lar  question posed to Malaysian f i r m s  
in the 2002 PICS. I t  i s  very clear that labor market regulations regarding either firing or hiring o f  
workers are much more relevant in Malaysia than in Thailand as an explanation for the over- or 
under-staffing o f  f i rms .  

Figure 1.11: Why Are Thai and Malaysian Firms Over-staffed or Under-staffed? 
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1.30 Figure 1.12 shows Thai and Malaysian f i r m s ’  rating o f  five specific labor regulations 
according to the severity o f  each to their operations and growth. Hiring procedures for local 
workers are a major obstacle for more than 20 percent o f  f i r m s  in Thailand, which i s  a much 
higher fraction of  f i r m s  than in Malaysia. However, most Thai f i r m s  do not consider other types 
o f  labor regulation to be problematic while many Malaysian f i r m s  do so.18 Overall, these findings 

l6 This could be viewed as an attitude o f  caution, given Thai firms concerns with the overall economic situation. 
l7 Specifically, 707 out o f  1385 Thai firm managers say that they would like to have a workforce exactly the size o f  
their current workforce. 
l8 The importance o f  labor regulations in Thailand differs across industries. Dealing with hiring procedures for local 
workers i s  a stronger concern for firms in the garments and rubbedplastics industries, while dealing with those 
procedures for foreign workers i s  more important concern for firms in the food processing industry. Finally, an 
inflexible salary scale for skilled workers i s  a more significant obstacle to firms in the garments industry. 
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provide two different messages. On the one hand, they reinforce the importance of S L  shortage 
as an obstacle for Thai f i rms .  On the other hand, they suggest that while Thailand has more 
restrictive labor market regulations than some o f  i t s  competitors, for f i r m s  in the PICS, labor 
market regulations are not a fundamental problem, particularly when compared with f i r m s  in 
Malaysia. This does not imply, however, that a detailed evaluation o f  Thai labor market 
regulations i s  not necessary, rather i t  suggests that other aspects of  government regulation may 
pose a more binding constraint to firm operations. 
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Figure 1.12: Hiring Procedures are the Biggest Labor Regulations Obstacle for Thai Firms 
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1.31 Regulations affecting the entry and exit of f i rms reduce the competition faced b y  
incumbent f i r m s  and their incentives to become more efficient. According to the 2004 Doing 
Business indicators shown in Figure 1.10, the time required to start a new business in Thailand 
(33 days and eight steps) i s  close to that in Malaysia (30 days and nine steps) and lower than that 
in China (41 days and 12 steps), the Philippines (50 days and 11 steps) and Indonesia (151 days 
and 12 steps) but much higher than that in Singapore (eight days and seven  step^).'^ This finding 
suggests that the Thai business climate i s  hospitable to the creation o f  new businesses. However, 
these statistics also point to clear examples, such as Singapore, that Thailand may have to 
emulate to make the process of entry of  new f i r m s  fully efficient and streamlined. 

1.32 We complement the Doing Business de jure regulations on starting a new business with 
information from the PICS on the regulatory burden to open a business in 2003-2004, such as the 
number o f  weeks necessary for f i r m s  to obtain licenses, permits, approvals or certificates from 

l 9  The number of steps required to start a business i s  not shown in Figure 1.10, those figures are available at 
http://rru. worldbank.org/DoingBusiness/. 
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different government levels and agencies, summarized in Table 1.4. The advantage o f  
considering the reports o f  f i r m s  in the PICS on the ease o f  opening a business in Thailand i s  that 
they reflect the institutional environment in which the de jure regulations are applied.20 In 
Thailand, specific agencies such as the Food and Drug Administration take on average longer 
than the central or local governments in processing licenses, permits, approvals or certificates 
needed for a firm to begin operating. The coefficient o f  variation shown in Table 1.4 captures 
one crucial dimension o f  the regulatory burden, which i s  the uncertainty associated with the 
length o f  time required to obtain any o f  the licenses, permits, approvals or certificates. 
Interestingly, in Thai f i rms '  experience, the number o f  weeks needed to obtain approvals or 
certificates from the specific agencies or the local government i s  more uncertain than the number 
o f  weeks needed to obtain documents from the central government. For all types o f  institutions, 
the time to obtain approvals or certificates i s  the most uncertain. A possible interpretation for the 
coefficient o f  variation is, for the case o f  approvals or certificates from local government, that: 
(i) there i s  a 32 percent chance that i t  w i l l  take a Thai firm five or more weeks to obtain them, 
rather than the two-week average delay; and (ii) there i s  a five percent chance that i t w i l l  take a 
Thai firm eight or more weeks to obtain them, rather than the two-week average delay." Finally, 
i t  i s  worth pointing out that in the PICS, Thai f i r m s  report having to do more periodic renewals 
o f  permits s imi lar  to those needed to start operations, than of  licenses, approvals or certificates. 
Only eight percent o f  Thai f i r m s  resort to agents or consultants for help in processing 
government documents. This i s  a small fraction o f  f i r m s  when compared with those in Malaysia 
or Indonesia. This finding could signal either: (i) less complexity o f  Thai government 
regulations; (ii) more capability o f  f i r m s  in dealing with those; or (iii) less availability or 
visibility o f  such services in Thailand. 

Table 1.4: Number of Weeks to Obtain Licenses/Permits/Approvals/Certificates to Start a Business 

Avg. St. Dev. Coeff. Variat. Median N. Obs. 

Central Government (e.g. Dept. o f  Licenses 3 2 0.6 4 29 

Industrial Works, Ministry o f  Permits 5 7 1.3 4 107 
Commerce, etc) 

AppovaldCertif. 3 4 1.3 2 83 

Licenses 4 n.a. n.a. 4 1 
.-.--..------------._____1____1__1__1_1_--..--------- ~ ~ ~ ~ ~ ~ . ~ ~ . . . . . ~ . . ~ . . . ~ . . ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . .  
Local Government (e.g. municipality, 
local administration, etc) Permits 6 8 1.4 4 21 

AppovaldCertif. 2 3 1.5 1 16 

4 1 0.2 4 2 
.-.---.-..-.--.-----_--------------11--1.---..----.-- ___.__________------_____1__111___1111__.---------.--------------------------------. 
Specific Agencies (e.g., Food and Drug Licenses 
Admin., Dept. o f  Fisheries, Royal 
Forest Dept., Dept. o f  Medical Permits 5 3 0.7 4 20 

Sciences, etc. ApprovaldCertif. 10 17 1.7 4 8 

1.33 In addition to i t s  role in regulating labor and business entry, the Thai government 
routinely interacts with manufacturing f i r m s  through the requirement o f  licenses and permits for 
f i rms '  day-to-day operations, as well as through inspections related to taxes, customs, and other 
health, safety and environmental standards. Table 1.5 shows the number of days needed to obtain 

2o For accuracy purposes, we consider only the responses o f  firms that experienced the bureaucratic burden o f  
opening a business in the recent past, i.e., firms that are less than five years old at the time o f  the PICS. 
21 Assuming that the number o f  weeks to obtain an approvakertificate from the local government across Thai firms 
i s  normally distributed, the probability o f  realizing a value larger than the average plus one standard deviation (5 
weeks) i s  32 percent. 
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licenses, permits, approvals or certificates from various government agencies, and thus captures 
crucial dimensions o f  the regulatory burden experienced by f i r m s  in operating their business. 
These agencies are involved in procedures o f  varying complexity, so the average number o f  days 
taken to provide the documents i s  expected to differ substantially across agencies. Licenses from 
the Department o f  Industrial Works take the longest to obtain. Again, the most interesting aspect 
in Table 1.5 i s  the high degree o f  uncertainty that Thai firm managers face regarding when to 
expect the various documents, as captured b y  the coefficient o f  variation. Licenses from the 
Ministry o f  Commerce or the Land Office are the most uncertain to obtain. In particular, that 
uncertainty means that: (i) there i s  a 32 percent chance that i t  w i l l  take 30 or more days to obtain 
a license from the Ministry o f  Commerce, rather than the average 10 days; and (ii) there i s  a five 
percent chance that i t  w i l l  take 50 or more days to obtain that license.22 

Table 1.5: Number of Days to Obtain Different LicensesPermitdApprovald Certificates 

Avg. St. Dev. Coeff. Variat. Median N. Obs. 
M in i s t r y  of Commerce 10 20 1.9 2 964 
Department of Industrial Works 17 22 1.3 7 926 
Immigration Department 10 14 1.4 3 80 
Land Office 13 22 1.7 3 131 
Local Government 10 15 1.6 2 419 

1.34 Table 1.6 shows the number o f  days needed to obtain additional approvals and documents 
in Thailand, Malaysia, Indonesia and the Philippines. In Thailand, operating licenses and 
approvals for construction take much longer to obtain than import permits. Operating licenses are 
also the most uncertain documents to obtain. The degree o f  uncertainty faced by Thai f i r m s  in 
obtaining these documents i s  generally larger than that of  Malaysian f i rms,  but much lower than 
that faced b y  f i r m s  in Indonesia and the Philippines. 

Table 1.6: Number of Days to Obtain Different Approvals and Documents 

Thailand Avg. St. Dev. Coeff. Variat. Median N. Obs. 

Approval for Construction 36 40 1.1 30 242 
Import Permit 13 18 1.4 7 164 
Operating License 39 58 1.5 30 188 

Malaysia Avg. St. Dev. Coeff. Variat. Median N. Obs. 

Approval for Construction 82 107 1.3 50 267 
Import Permit 27 50 1.9 14 286 
Operating License 36 55 1.5 14 447 

Indonesia Avg. St. Dev. Coeff. Variat. Median N. Obs. 

Approval for Construction 50 110 4.8 15 88 
Import Permit 11 14 1.6 7 67 

Philiuuines Avg. St. Dev. Coeff. Variat. Median N. Obs. 

Approval for Construction 27 84 9.7 10 82 

Operating License 25 68 7.3 7 170 
Import Permit 13 21 2.6 7 73 

22 This statement i s  verified assuming that the number of  days to obtain a permit from the Ministry of Commerce 
across Thai firms i s  normally distributed. 
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1.35 Finally, Table 1.7 shows information on the time needed to obtain export incentives. 
Although only a small number o f  Thai f i r m s  requested such incentives, they can be crucial for 
initiating or continuing f i r m s ’  export activities, and -- as w i l l  be shown later in the chapter -- this 
has important positive effects on firm performance, The responses in Table 1.7 again show 
significant variation in the predictability o f  the time required to process and receive the 
application for the various export incentives. The application for e-commerce export promotion 
i s  b y  far the most uncertain o f  all export incentives. Namely, this uncertainty suggests that there 
i s  a 32 percent chance that i t w i l l  take 178 days or more to obtain the e-commerce export 
promotion incentive instead o f  the 33 days on average.23 A more in-depth analysis of the 
explanations for such variability and possible improvements i s  crucial for Thailand to take 
further advantage of i t s  export potential in manufacturing products. 

Table 1.7: Number of Days to Process Application for Different Export Incentives 

Avg. St. Dev. Coeff. Variat. Median N. Obs. 
E-commerce Export Promotion 33 145 4.4 7 56 
Promotion of Thailand Brands 
Exports Promotion to new market (2003-2005) 
Distribution Networking 
Arrange sale promotion with Department store 
Export one stop service 
Prime Minister’s Export Award 2003 (PM Award) 
Deduction on Cost of Developing Websites 
Tax Incentives for Offshore Trading Via Websites 

41 61 1.5 30 62 
18 19 1 .o 10 39 
32 48 1.5 23 12 
17 13 0.7 7 11 
15 13 0.9 11 14 
21 20 1 .o 14 13 
28 16 0.6 30 10 
30 3 1  1 .o 23 8 

1.36 From an international perspective, on some dimensions Thai f i r m s  face a relatively light 
bureaucratic burden, as was shown in Figure 1.4. Thailand, with only 1.8 percent o f  senior 
management time spent dealing with regulations in a typical year, ranks substantially better than 
all other comparator countries. In Thailand, the average number o f  days to deal with customs for 
exports o f  1.5 i s  also very low, when compared with, for example, more than five days in Brazil, 
China, India and the Philippines. This apparent efficacy o f  customs for exports in Thailand needs 
to be maintained as i t  can give a competitive edge to Thai exporters in world markets. Within 
Thailand, Appendix Tables 4B-4D show that managers o f  f i r m s  in food processing, textiles and 
wood & furniture industries spend much less time dealing with regulations than managers o f  
f i r m s  in electronics & appliances and machinery & equipment industries. I t  i s  likely that the 
stronger export orientation of  the latter industries and consequent need for customs and other 
export-related forms accounts for this difference in bureaucratic burden. This i s  somewhat 
confirmed b y  the finding that managers of  foreign-owned f i r m s  are significantly more burdened 
with regulation. 

1.37 Figure 1.13 Panel A shows that in a given year, Thai f i r m s  suffer from a lower burden o f  
inspections and required meetings with officials than f i r m s  in China, India, Malaysia and the 

23 This statement i s  verified assuming that the number o f  days to obtain an e-commerce export promotion incentive 
across Thai firms i s  normally distributed. 
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Philippines. Those statistics are based on visits by  inspectors from all types of  government 
agencies. In Thailand about half o f  the time spent b y  f i r m s  in inspections and visits i s  spent with 
officials from the revenue department. The next most time consuming inspections are from the 
Industrial Works Department. From an international perspective, Thai f i r m s  face a less favorable 
situation regarding the number o f  days required to clear customs for imports, as shown in Figure 
1.13 Panel B. Thailand, where imports customs take on average five days to clear, ranks worse 
than Malaysia. Since imports o f  inputs and machinery are crucial for the modernization o f  the 
production process by manufacturing f i rms,  namely those competing in global markets, the issue 
of customs clearance for imports in Thailand deserves further analysis to determine where 
efficacy improvements can be achieved. 
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Figure 1.13: Thai Firms Face a Lesser Regulatory Burden Than Many Other Countries 

- 
Thailand- - 

China 

Brazil 

Malaysia 

Phillppiws 

India 

Thailand 

Indonesia 

- - - = = 
I 

0 5 10 1s 

Panel B 

1.38 The regulatory and bureaucratic burden faced by  Thai f i r m s  i s  also illustrated with two 
additional measures from the 2004 Doing Business database on contract enforcement (Le., the 
number o f  days required to resolve a typical contract dispute such as collecting a bad check) and 
on time taken for property registration, shown in Figure 1.14.24 In terms o f  property registration, 
Thailand performs extremely well with a wait time o f  only two days, ranking above all 
comparator countries and only below Norway. In contrast, Thailand scores substantially worse 
on contract enforcement. Thailand’s 390 days to solve a payment dispute place i t  well into the 
third quartile o f  all countries. In particular, that figure i s  substantially longer than 75 days for 
Korea, 241 days for China and 300 days for Malaysia. Firms in the PICS report that court cases 
to resolve a dispute over payments take on average 420 days but can take up to 1,680 days. On 
the one hand, Figure 1.14 suggests that Thai f i rms ’  concerns about the regulatory burden 
revealed by  the PICS are not related to property registration. This also complements the finding 
in Appendix Table 1A that access to land i s  a major constraint for only 2.5 percent o f  Thai f i rms.  
On the other hand, Figure 1.14 points out to contract enforcement as another specific aspect of  
the Thai business climate that requires further in-depth analysis. I t  i s  crucial to understand and 

More specifically, the contract enforcement measure consists o f  the number o f  days taken from the moment that 
the plaintiff files the lawsuit in court until the moment o f  actual payment. The property registration measure consists 
of the number of days taken to fulfill all the procedures needed to transfer the property title from the seller to the 
buyer, where the buyer i s  a firm acquiring land and a building in the country’s main business city. 

24 
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address the causes for the lengthy time period taken to enforce contracts in Thailand. In the 
PICS, 52 percent o f  Thai f i r m s  report having had payment disputes with clients concerning delay 
or suspension o f  payments, return shipments or cancellation o f  shipments in 2002-2004. Firms 
report that 22 percent o f  these payment disputes were resolved b y  court action, which i s  a figure 
quite similar to that in Malaysia (20 percent of payment disputes), but much higher than that in 
China (5.4 percent), Indonesia (one percent) and the Philippines (2.2 percent). Hence, the legal 
system in Thailand seems capable o f  enforcing property rights, and indeed an important fraction 
o f  f i r m s  resort to i t  for business disputes. The potential improvements and benefits that may be 
identified from a more in-depth analysis o f  the Thai legal system may be linked to i t s  efficiency, 
namely related to the time taken to resolve court cases. 

Figure 1.14: Thailand Performs Well in terms of Property Registration but worse in areas 
of Contract Enforcement 
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1.39 International comparisons based on some o f  the governance indicators of  Kaufmann, 
Kraay and Mastruzzi (2005) support and complement Thai f i r m s '  concerns in the PICS about 
regulatory and bureaucratic burden. Figure 1.15 suggests that Thailand has clearly better 
government effectiveness than the median across all countries, however i t  ranks far behind 
Korea, Malaysia and Singapore. In the dimension o f  regulatory quality, Thailand ranks only 
slightly above the cross-country median, but performs much worse than Malaysia or Brazil. 
Figure 1.16 shows that Thailand has approximately the median value for the Control o f  
Corruption Index, but i t s  ranlung i s  worse than Brazil, Malaysia and Korea. 

1.40 The GCR i s  final data source that reinforces and confirms the importance o f  bureaucratic 
burden as a serious obstacle to Thai f i rms .  Thailand worsened i t s  ranking in the Public 
Institutions Index to 45 out o f  104 in 2004 from 37 out o f  102 in 2003. This finding reinforces 

22 



the need for improvements in the efficiency o f  the bureaucracy and cuts in red tape to enhance 
manufacturing f i rms '  productivity. I t  i s  interesting to note that the major problems in Thailand's 
business climate identified b y  the managers surveyed for the GCR are bureaucratic red tape, 
corruption, and lack of  an educated workforce, all o f  which exactly confirm the findings in the 
PIcs.25 

Figure 1.15: Government Effectiveness and Regulatory Quality Governance Indexes 
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Figure 1.16: Control of Corruption Governance Index. 

HlQH 

Control of 

Infrastructure and Support Services 

1.41 Government effectiveness in providing infrastructure services i s  crucial for 
manufacturing f i r m s  to operate in a low-cost environment. A large fraction o f  Thai f i r m s  points 
to infrastructure and support services as a serious obstacle for their operations and growth. 
Indeed, Thailand's ranking relative to comparator countries on infrastructure-related indicators in 
the PICS i s  poor, as shown in Figure 1.17. Except for India, where f i r m s  experience on average 
210 days o f  power outages per year, Thailand has the highest frequency o f  power outages. This 

See Thailand Economic Monitor, October 2004. 25 
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suggests that electricity supply for Thai manufacturing f i r m s  i s  quite unreliable. Thai f i r m s  also 
report a lengthy delay to obtain an electricity connection, only surpassed b y  the time needed by  
f i r m s  to obtain that connection in India. Figure 1.18 provides an international comparison of  
electricity generating capacity that confirms the concerns o f  Thai f i r m s  in the PICS. Although 
generating capacity in Thailand had a sixfold increase since 1980 -- and actually increased about 
20 percent between 2000 and 2002 -- the per capita generating capacity o f  Thailand s t i l l  lags 
well behind that o f  Malaysia, South Korea and Singapore. These indicators suggest that 
addressing the bottlenecks in Thai infrastructure services i s  crucial to enhancing the 
competitiveness o f  Thai f i rms .  Power outages can lead to losses in production and sales b y  
generating idle capacity and damage o f  raw materials, goods-in-process and even machinery & 
equipment. Although power outages are more frequent in Thailand, they lead to lower 
production losses than in com.parator countries, as shown in Figure 1.19 Panel A. Moreover, the 
PICS indicates that each power outage lasts on average 2.4 hours in Thailand, which i s  lower 
than in other countries for which comparable data i s  available. Firms often respond to power 
outages by  acquiring and running their own generators. Appendix Table 3 A  documents the 
percentage of  f i r m s  with generators in Thailand -- 17 percent -- which i s  lower than in most 
comparator countries. This hints at the possibility that the power outages captured by  the PICS in 
2004 were abnormally high, and thus f i r m s  did not take steps to counteract those. 

1.42 Telecommunications are considered to be a serious obstacle to operations and growth for 
11 percent o f  Thai f i rms .  Figure 1.20 Panel A indicates that Thai f i r m s  experience a longer delay 
in obtaining a fixed-line telephone connection than f i r m s  in Malaysia, China or the Philippines. 
Additionally, f i r m s  in Thailand suffer from more frequent interruptions o f  fixed-line telephone 
services than f i r m s  in Malaysia, Indonesia, the Philippines or Brazil, as shown in Figure 1.20 
Panel B. In their business operations and contacts, Thai f i r m s  may circumvent these problems by  
relying on cellular phone connections. However, Figure 1.21 shows that Thailand s t i l l  lags in 
terms o f  mobile phone penetration, when compared with Malaysia, South Korea and SingaporeSz6 
Also, fixed-line penetration in Thailand i s  low when compared with China. 

1.43 Two additional elements o f  general infrastructure services are water supply and 
transportation. Thailand does not perform particularly well on water-related indicators. Thai 
f i r m s  wait on average 23 days to obtain a connection, which i s  much longer than f i r m s  in 
Malaysia, Indonesia or Brazil, as shown in Figure 1 in the Appendix. Also, water supply 
interruptions -- four times in a given year -- are lower in Thailand than in Malaysia or the 
Philippines, but are higher than in Indonesia or Brazil. Finally, 40 percent o f  water use by Thai 
f i r m s  comes from their own sources rather than from the public grid, compared with less than 
five percent in Malaysia (see Figure 2 in the Appendix). Transportation problems are a serious 
obstacle for about 14 percent o f  Thai f i rms .  Figure 1.19 Panel B shows, however, that shipment 
losses (as a percentage o f  sales) are much lower for f i r m s  in Thailand than for their counterparts 
in China and Indonesia. Also, transport disruptions are less frequent in Thailand than in Malaysia 
or Indonesia, as shown by Figure 2 in the Appendix. 

26 The statistics shown in Figure 1.21 show mobile and fixed-line phone penetration across countries aggregate both 
residential and industrial consumers. 
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Infrastructure Concerns 
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Figure 1.19: Although More Frequent, Power Outages Appear to Cost Thai Firms Comparatively 
Less Than in Other Countries 
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Figure 1.20: Telecommunications are also Poor in Thailand by International Standards 
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Figure 1.21: Thailand Lags Malaysia, South Korea and Singapore in Mobile and Fixed Telephone 
Penetration 
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D. DETERMINANTS OF FIRM PERFORMANCE 

1.44 This section explores the links between firm performance and i t s  determinants in 
Thailand. I t  i s  interesting to consider first some cross-country comparisons of  one measure of 
firm performance -- labor productivity -- for various industries using data from PICS.27 Figures 
1.22 and 1.23 show that Thailand has much lower labor productivity than Brazil and Malaysia in 
food processing, textiles, garments and electronics industries.28 The same cross-country ranking 
applies to wages per worker, and the differences in labor productivity can be linked to 
differences in the capital intensity with which f i r m s  operate in each o f  these industries and 
countries as shown in Appendix Figures 3-6. Figures 1.22 and 1.23 deliver a mixed message on 
Thai competitiveness. On the one hand, Thailand s t i l l  commands a reasonable labor productivity 
premium relative to competitors in world markets such as China and Indonesia in low-tech 
industries l ike food processing and garments. However, Thailand's labor productivity difference 
relative to these competitors i s  much smaller in the electronics & electrical appliances industry. 

Details on the calculation o f  labor productivity and average wages are provided in the Appendix. 
The analysis i s  performed for four separate industries since countries differ significantly in the industrial 

composition of their PICS samples. Moreover, within countries, industries differ substantially in average labor 
productivity. 

27 

27 



Figure 1.22: Median Labor Productivity (VAL in 2001 U.S. dollars) in Different Industries 

Figure 1.23: Median Labor Productivity (VAL in 2001 U.S. dollars) in 
Garments and Electronics/Electrical Appliances Industries 

1.45 The remainder o f  this section explores the l inks between Thai firm characteristics, 
performance and the business climate. Larger f i rms,  exporting firms, f i r m s  with FDI and f i r m s  
using more computerized machinery exhibit stronger performance than other firms, measured by 
VA and TFP. There are important differences in the business climate faced by the better 
performing f i r m s  relative to the worse performing f i rms .  The major obstacles for the better 
performing f i rms ,  large f irms, exporter f i rms,  foreign-owned f i r m s  and f i r m s  with more 
computerized machinery are heavy regulation and bureaucratic burden. Irrespective of  location, 
industry or characteristics, s k i l l  shortages are a major problem faced by f i r m s  in their operations. 

Measuring Firm Performance 

1.46 In order to promote stronger productivity growth, i t  i s  important to understand the factors 
that influence firm performance in Thailand and how the business climate differs for f i rms wi th 
different characteristics. Firm performance can be measured using several indicators. This 
chapter relies on three performance indicators obtained using the data from the PICS. Details on 
how the indicators are constructed are provided in the Appendix. 

0 VAL measures the productivity of a single-factor o f  production: labor. 
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TFP i s  a multi-factor productivity measure that represents the efficiency o f  the firm in 
transforming inputs into output. TFP captures technology, managerial quality and 
government policies, among others. 

0 SG indicates which f i rms  expand and which contract.’’ 

1.47 While VAL and SG are observable indicators o f  firm performance, TFP i s  not 
observable. We obtain measures o f  TFP for Thai f i r m s  as residuals from a production function 
estimated following Levinsohn and Petrin (2003) techniques that correct for the potential 
endogeneity between the choice o f  inputs and firm productivity, i.e., the fact that f i rms  chose 
their inputs with knowledge o f  their productivity that i s  unknown to the econometrician. The 
production function considered assumes that output i s  produced combining four inputs: SL; UL; 
intermediates; and capital and i s  estimated separately for each of  eight industries using two years 
o f  data for each firm (2001 and 2002).30 Thailand’s Minister o f  Industry (MOI) matched some o f  
the f i r m s  in the PICS to f i r m s  in their survey and kindly provided us with data for two additional 
years -- 1999 and 2000 -- for roughly 230 f i rms .  Thus, we also obtained a different set o f  TFP 
measures from a production function estimated using this longer panel datasetq31 In what follows, 
we w i l l  be referring to the TFP measures obtained for the entire PICS sample, unless otherwise 
specified. 

1.48 The three performance measures -- TFP, VAL and SG -- capture different dimensions o f  
firm performance. Table 1.8 shows the correlations among firm performance measures in 2002 
controlling for fixed differences across industries and regions. All measures are positively 
correlated, but the magnitude o f  the correlations varies substantially. VAL and TFP exhibit the 
highest correlation with a coefficient o f  almost 0.5. The correlation between TFP and SG i s  very 
low, and that between VAL and SG i s  also low. These findings suggest that although the 
measures are consistent in classifying f i r m s  as good or bad performers, they are sufficiently 
different to make it informative to pursue the analysis o f  the determinants o f  performance for all 
three measures. 

~~ 

*’ If markets are relatively free from distortions (e.g. no obstacles to entry, exit and growth o f  firms) and the firms 
that grow are those most efficient, then sales growth i s  also a good indicator of productivity. 
30 Further details on the production function estimation are provided in the Appendix. The eight industries 
considered are food, textiles, garments, auto-parts, electronics and electrical appliances, rubber and plastics, wood 
and furniture and machinery and equipment. 
3 1  In this case the estimation was performed separately for two broadly-defined industries: low-tech industries (food, 
textiles, garments and wood and furniture) and high-tech industries (auto-parts, electronics and electrical appliances, 
rubber and plastics and machinery and equipment). 

29 



Table 1.8: Correlation among Firm Performance Measures 

TFP Sales Value- 

Wnrker 
N. Obs. = 1033 Growth Added per 

TFP 1 
Sales Growth 0.047 1 
Value-Added Der Worker 0.483*** 0.129*** 1 
Note: *** indicates significance at the 5% confidence level. The correlations 
are obtained based on the residuals from regressions of each performance 
measure on inudstry and region dummies, excluding outliers. 

Correlates of Firm Performance 

1.49 Firms differ substantially in their performance. At any point in time, there are f i rms 
growing, others contracting, f i rms  with high productivity and others wi th low productivity. The 
focus in this section i s  to understand how different firm characteristics account for the observed 
heterogeneity in firm performance in Thailand. The theoretical and empirical literature i s  quite 
well developed in this area. For example, Navaretti and Venables (2005) survey a large literature 
that finds a positive link between foreign ownership and firm productivity as foreign ownership 
allows for technology transfer, while studies such as Bernard and Jensen (2001) and Fernandes 
and Isgut (2005) suggest that exporting i s  associated with higher productivity. 

1.50 A regression framework i s  used to relate the three measures o f  firm performance in 2002 
to a set of  firm characteristics: age; size; export status; foreign ownership status; measures o f  
technology use and innovation; industry affiliation; and regional location.32 The patterns o f  
association between firm-level characteristics and performance are presented in Table 1.9. 

1.51 The findings from the regressions in Table 1.9 are informative and intuitive, but one 
needs to be cautious in their interpretation. Those regression results suffer from two potential 
econometric problems: (i) reverse causality; and (ii) multicollinearity. Reverse causality i s  
possible since some firm characteristics whose effect on performance i s  being estimated may 
themselves be affected by performance. For example, exporting activity may have a positive 
effect on firm performance but concurrently, exporting activity may be influenced b y  firm 
performance, i.e., only the best performing domestic f i r m s  are able to engage in exporting 
activities. This reverse causality problem cannot be addressed convincingly since the PICS i s  
mostly cross-sectional. Thus, the findings from the regression analysis are indicative o f  a 
correlation between performance and characteristics but not o f  a causal relationship. A 
multicollinearity problem may result from the correlation among determinants o f  performance. 
Such correlation makes i t  more difficult to isolate the effect o f  a given characteristic on firm 
performance when many other correlated characteristics are also included in the regression. For 
Thai f irms, the various firm characteristics included as determinants of  performance are 
significantly correlated among themselves, as shown in the Appendix. Thus, we complement the 
analysis o f  the regressions o f  firm performance that include simultaneously all firm 
characteristics by partial regressions o f  firm performance on each firm characteristic at a time, 
controlling for industry and regional fixed effects. The unreported results from the partial 

32 The empirical specification and the measurement o f  firm characteristics are described in the Appendix. 
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regressions are very s i m i l a r  to those shown in Table 1.9 but they tend to be stronger and more 
significant, given the multicollinearity problem. For example, the effect o f  exporting on firm 
performance i s  much stronger when the exporter dummy i s  the only characteristic included in the 
regression than when other characteristics such as firm size are included. Since exporters are 
generally larger than non-exporters, including firm size reduces the sign and significance o f  the 
exporter variable. 

1.52 A final note o f  caution regarding the results. Table 1.9 relates to the comparison o f  firm 
performance across industries which can be problematic for VAL and TFP. For example, the 
comparison o f  VAL across industries simply reflects differences in capital intensity across 
industries. Hence, we do not focus on cross-industry comparisons o f  VAL and TFP. However, 
we do include in the regressions the industry affiliation o f  each firm. The rationale behind this i s  
that the distribution o f  firm characteristics differs across industries and we want to analyze 
results that are obtained controlling for these fixed differences. The differences in SG across 
industries can be analyzed as they are more c ~ m p a r a b l e . ~ ~  Relative to f i r m s  in the food industry, 
f i r m s  in the auto-parts industry and the rubber & plastics industries have much higher SG, 
respectively, 14.3 and 12.4 percent higher.34 Firms in the textiles industry and in the electronics 
& electrical appliances industry also have significantly higher SG than f i r m s  in the food industry. 

1.53 Firm age i s  associated with better performance. The results in Table 1.9 show that, 
controlling for all other characteristics, older f i r m s  have higher TPF and VAL but lower SG. The 
finding on TFP mirrors those obtained b y  Jensen, McGuckin and Stiroh (2001) for U.S. 
manufacturing f i rms .  

1.54 Firm size measured by employment i s  strongly positively associated with firm 
performance. Larger firms exhibit significantly higher TFP. I f  one considers two hypothetical 
f i rms,  A and B, where firm A i s  twice as large as firm B, firm A has TFP that i s  8.6 percent 
higher than TFP of  firm B, “ceteris Firms in our estimating sample have a median size 
o f  133 employees, and 23 percent can be classified as small following Thailand’s MOI  
d e f i n i t i ~ n . ~ ~  The negative effect o f  size on VAL shown in Table 1.9 i s  obtained almost by 
construction, as VAL i s  defined with total employment as a denominator. In unreported 
regressions o f  firm performance on size dummies instead o f  a continuous size variable and other 
firm characteristics, VAL for medium and large f i r m s  i s  higher than VAL for small f i rms. Large 
f i r m s  grow more slowly, although not significantly so. The positive link between firm size and 
TFP i s  robust to changes in the definition o f  size. The regression results are qualitatively s imi la r  
when size i s  measured b y  firm capital or b y  employment in the initial year of  plant operations. 

1.55 The finding on size and productivity performance should be interpreted with caution. 
First, the correlation between firm size and TFP may be spurious as TFP i s  estimated using 
revenues as the measure o f  output. Large f i r m s  are l ikely to have market power and charge 

33 For simplicity, the coefficients on the industry and region dummy variables are not shown in Table 1.18. 
34 Note that these coefficients refer to sales growth between 2001 and 2002. 
35 TFP and firm size are in logarithms, so the coefficient on size indicates the percent change in TFP per 1 percent 
change in firm size with all else constant, i.e. “ceteris paribus”. The figure o f  8.6 percent mentioned in the text i s  
obtained as 0.086*100 percent, where 100 percent indicates that firm A i s  100 percent larger than firm B. 
36 The MOI defines small firms as those with fewer than 50 employees, medium firms as those with 50 to 200 
employees and large firms those with more than 200 employees. 



higher prices. This w i l l  be reflected in higher revenues, hence in higher measured TFP. Second, 
our cross-sectional results cannot disentangle the direction o f  causality between size and firm 
performance. In fact, i t  i s  possible that f i r m s  grow because they are more efficient, and not the 
reverse. The fact that we obtain s imi la r  findings when firm size i s  measured b y  employment in 
the initial year of  firm operations somehow mitigates this causality issue. However, we also note 
that though one needs to be cautious about drawing policy implications f rom the estimated effect 
o f  size on performance, i t  i s  likely that large f i r m s  derive benefits from other sources such as 
being better able to cover fixed costs, having easier access to productivity-enhancing activities 
such as the use o f  training and technology institutes (see Chapters 3 and 4). 

Table 1.9: Correlates of Firm Performance 

Regressors Total Factor Sales Growth Labor 
Productivity Productivity 

Firm Age 0.004*** -0.003** 0.01 1*** 
(0.002) 

Current Employment 0.086*** 
(0.015) 

Exporter Dummy (more than 10%) 0.077*** 
(0.028) 

Foreign Ownership Dummy 0.124* * * 
(0.032) 

Capital Vintage (% Mach.Under 5 Years) 0.046 
(0.047) 

% Computer-Controlled Machinery 0.142* ** 
(0.048) 

R&D Spending Dummy 0.017 
(0.031) 

(0.001) 
-0.015 
(0.009) 
-0.015 
(0.022) 
-0.031 
(0.026) 
0.084"" 
(0.03 8) 
-0.027 
(0.035) 

0.01 
(0.022) 

(0.003) 
-0.02 

(0.025) 
0.266*** 
(0.060) 

0.428*** 
(0.063) 
0.125 

(0.093) 
0.283*** 
(0.096) 
0.056 

(0.057) 

Industry Dummies 
Region Dummies 

Yes Yes Yes 
Yes Yes Yes 

N. Observations 1033 1033 1033 

Notes: OLS estimation i s  used. Robust standard errors are in parentheses. ***, ** and * 
R-squared 0.98 0.06 0.21 

represent significance at the 1,5 and 10 percent confidence levels, respectively. 

1.56 Exporter firms perform significantly better than non-exporter firms according to 
TFP and VAL. The regressions relate firm performance to integration in international markets 
b y  including a dummy variable for exporter f i rms .  In our estimating sample, 53 percent o f  f i r m s  
are exporters.37 With all else equal, exporter f i r m s  have an average 30.5 percent higher VAL than 
non-exporter firms.38 Exporter f i r m s  are generally more capital intensive, but they also exhibit, 
on average, 8 percent higher TFP than non-exporter f irms. Exporters have lower SG than non- 

37 We define exporters as those firms that export more than 10 percent of  their output. 
38 For the exporter dummy variable with all else constant, ln(VAL exporters) - ln(VAL non-exporters) = ln(VAL 
exporters / VAL non-exporters) = 0.266. This means that VAL exporters / VAL non-exporters = exp(0.273) = 1.305. 
This i s  the value o f  30.5 percent mentioned in the text. The 8 percent difference for TFP o f  exporter firms relative 
to non-exporter firms i s  obtained similarly, and so i s  the 13.2 percent difference for TFP o f  firms with FDI relative 
to domestic firms below. 
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exporters, but the difference is  not significant. In the Appendix, we present the results from 
additional regressions that include export intensity instead o f  a dumrny variable identifying 
exporters.39 Those results indicate that a firm with the average export intensity (62 percent) has a 
TFP that i s  higher by 5.6 percent than a firm that does not export.4o 

1.57 The performance o f  Thai exporters in terms o f  productivity i s  significantly stronger than 
that of  non-exporter firms, a finding which parallels those obtained for manufacturing f i rms  in 
other developed and developing countries by, e.g., Bernard and Jensen (1999) for the U.S., 
Fernandes and Isgut (2005) for Colombia and Kraay (1999) for China.41 The stronger 
performance o f  exporter f i r m s  may be due to their exposure to fierce competition in international 
markets and to more advanced technology and the more stringent demand for quality b y  their 
foreign buyers. While i t  i s  l ikely that over time this “knowledge” and productivity advantage i s  
transmitted and diffused as exporters interact with other f i rms, for Thailand, i t  seems that the 
effects are s t i l l  strong despite the fact that Thai f i r m s  have been participating heavily in global 
markets for manufacturing products for almost two decades. This finding suggests that although 
the Thai economy i s  already characterized by  a large degree o f  openness and integration into 
global markets, promoting the entry of more f i r m s  into export markets, or the expansion of  those 
already in, i s  l ikely to increase the competitiveness o f  the Thai economy. 

1.58 Foreign-owned firms perform significantly better than domestic firms in terms of 
VAL and TFP. Thai firms with FDI have VAL that i s  on average 53.4 percent higher than that 
o f  domestic f i rms .  While these foreign-owned f i r m s  also have higher capital intensity, they have 
higher TFP (13.2 percent higher) than domestic firms.42 This result i s  consistent wi th the findings 
b y  Aitken and Harrison (1999) for f i r m s  in Venezuela and Arnold and Javorcik (2005) for f i r m s  
in Indonesia. Firms with FDI have lower SG than domestic f i r m s  but the difference i s  not 
significant. The findings for TFP suggest that the facilitation o f  FDI inflows into Thailand may 
contribute to an improvement in the productivity of  the domestic economy. We also show in the 
Appendix the results f rom regressions that include the foreign ownership share instead o f  a 
dummy variable identifying foreign-owned f irms. Those results indicate that a firm with the 
average foreign ownership share (63 percent) has a TFP that i s  14.4 percent higher than a fully 
domestic firm.43 

1.59 Firms with larger fractions of computer-controlled machinery have higher VAL and 
TFP. Technologically more advanced f i r m s  are expected to exhibit better performance. Two 

39 Those regressions include also the share o f  capital that i s  foreign-owned instead o f  a dummy variable for foreign 
ownership. 
40 The average export intensity o f  62 percent i s  obtained considering only firms that have some positive level o f  
exports. If zeros were included, the average export intensity would be 39 percent. 
41 In fact, the TFP o f  exporter firms i s  even higher than that of non-exporters in the partial regression where only the 
exporter dummy variable, industry effects and region effects are included. B y  adding other firm characteristics 
correlated with the exporter dummy variable (namely firm size) to the regression, the magnitude o f  i t s  coefficient i s  
reduced. 
42 For the foreign ownership dummy variable with all else constant, ln(TFP foreign-owned) - ln(TFP domestic) = 
ln(TFP foreign-owned / TFP domestic) = 0.124. This means that TFP foreign-owned / TFP domestic = exp(0.124) = 
1.132. This i s  the value o f  13.2 percent mentioned in the text. The 53.4 percent difference for VAL i s  obtained 
similarly. 
43 The average foreign ownership share o f  63 percent i s  obtained considering only firms that have some foreign 
ownership. If zeros were included, the average foreign ownership share would be 17 percent. 
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measures related to the technology used b y  f i r m s  are included in the regressions: the fraction o f  
firm machinery that i s  computer-controlled; and the fraction of  firm machinery that i s  less than 
five years old. Firms with a larger fraction o f  their machinery that i s  computer-controlled have 
higher VAL and TFP. For example, the increase in TFP from a firm with no machinery 
controlled b y  computers to a firm with the average percent of  machinery controlled by computers 
(36 percent) i s  5.1 percent.44 This effect i s  quite substantial, but i t  i s  even stronger in the partial 
regressions o f  TFP that include only this measure o f  technology use. In such regressions, the 
increase in TFP due to an increase from no computer-controlled machinery to the average level 
o f  computer-controlled machinery i s  11.4 percent. Sales o f  f i r m s  that have more modern 
machinery grow significantly faster than sales o f  f i r m s  with older machinery. The increase in SG 
from a firm with no machinery less than five years old, to a firm with the average percentage o f  
machinery less than five years o ld  (33 percent), i s  2.8 percent. Firms with more modem 
machinery have higher TFP and VAL but the effects are not significant. A possible interpretation 
for the lack o f  significance o f  these effects i s  as follows. The percentage o f  new machinery 
basically identifies machinery purchased since the Asian crisis. The strong depreciation o f  the 
Thai Baht during this period led to a marked decline in imports o f  machinery. Thus, for many 
Thai f i r m s  recent machinery purchases must have been of  Thai origin. I t  i s  well established, 
however, that machinery imported from industrialized countries embodies a more advanced 
technology than domestic machinery for a middle-income country such as Thailand. Hence, for a 
Thai firm, having more new machinery in 2004 does not necessarily mean a strong quality 
improvement in the machinery relative to slightly older machinery which might have been 
imported. Consequently, the effects on productivity are only weakly positive. 

1.60 A measure related to the innovative capacity o f  f i r m s  i s  also included in the regressions: a 
dummy variable for f i rms  that engage in R&D activities. In the estimating sample, only 23 
percent o f  f i r m s  report positive expenditures on R&D. Firms doing R&D have higher TFP, VAL 
and SG, but none o f  the effects are significant. In the partial regressions o f  TFP and VAL on the 
dummy variable for R&D spending and industry and region dummy variables only, the effects 
are much stronger and significant: i.e., f i r m s  doing R&D have TFP that i s  11 percent higher than 
f i r m s  not doing any R&D.45 However, given the strong correlation between R&D and firm size, 
exporter and foreign-ownership dummy variables, i t  i s  understandable that when all firm 
characteristics are included in the regression, the coefficient on the R&D dummy loses i t s  
significance. Overall, these findings suggest that technology and innovation are importantly 
associated with better firm performance. The issues o f  technology use and adoption by Thai 
f i r m s  are analyzed in detail in Chapter 4. 

1.61 Large firms, exporter firms, foreign-owned firms and firms using more 
computerized machinery are more productive in Thailand. There i s  an important overlap 
between size, exporter status and foreign ownership status of  f irms: 89 percent o f  exporters are 
medium or large f irms; 97 percent o f  foreign-owned f i r m s  are medium or large f irms; and 75 

The average percentage o f  computer-controlled machinery o f  36 percent i s  obtained considering only firms that 
have some positive percent o f  their machinery controlled by computers. If zeros were included, the average 

In those unreported regressions, for the R&D dummy variable with all else constant, ln(TFP firm doing R&D) - 
ln(TFP firm not doing R&D) = In(TFP firm doing R&D / TFP firm not doing R&D) = 0.104. This means that TFP 
firm doing R&D / TFP firm not doing R&D = exp(0.104) = 1.1 1. This i s  the value o f  11 percent mentioned in the 
text. 

44 

ercentage of computer-controlled machinery would be 20 percent. 
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percent o f  foreign f i r m s  are exporters. Overall, our results suggest that each of these firm 
characteristics as well as their combination play an important role of firm characteristics 
in explaining differences in firm performance in Thailand. 

1.62 We should note that the importance o f  these firm characteristics in understanding 
differences in firm performance i s  also obtained in regressions that control for more 

, disaggregated product categories: four-digit ISIC industries. This means that f i r m s  in relatively 
s i m i l a r  lines of  business perform better if they are larger, exporters, foreign-owned or use more 
advance technology. 

1.63 The findings on size, exports and foreign-ownership are confirmed using the MOI 
firm-level panel. The results in Table 1.10 for TFP, VAL and SG for f i r m s  in the M O I  panel 
confirm our findings in Table 1.9 using the cross-sectional PICS. Larger f i r m s  are more 
productive and so are exporters and foreign-owned firms.46 The production functions estimated 
for the M O I  panel include total employment as the labor input.47 Thus, we also include a 
measure of  labor quality -- the average number o f  years o f  education o f  the workforce in 2002 -- 
as a determinant o f  performance and find that f i r m s  with a more educated workforce are 
significantly more productive. 

These regressions do not include exactly all the firm characteristics in Table 1.9 due to a lack o f  data. 46 

47 The MOI panel data does not allow for a separation o f  employment into skilled and unskilled components. 
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Table 1.10: Correlates of Firm Performance using the MOI  Panel 
Regressors Total Factor Sales Labor 

Productivity Growth Productivity 

(0.013) (0.023) (0.027) 
Size (Current Employment) 0.028** -0.073*** -0.057** 

Exporter Dummy (more than 10%) 0.021 0.056 0.298*** 

Foreign Ownership Dummy 0.103*** 0.054 0.578*** 

Capital Vintage (% Mach.Under 5 Years) -0.073 0.024 0.138 
(0.058) (0.109) (0.143) 

R&D Spending Dummy -0.012 -0.026 0.007 
(0.023) (0.05 3) (0.072) 

Average Years o f  Education of Workers 0.026** 0.039** 0.063*$ 
(0.01 1) (0.016) (0.027) 

Region Dummies Yes Yes Yes 
Industry Dummies Yes Yes Yes 
Year Dummies Yes Yes Yes 
N. Observations 647 639 649 
R-squared 0.97 0.05 0.3 1 
Notes: OLS estimation i s  used. Robust standard errors are in parentheses. ***, ** and * 
represent significance at the 1, 5 and 10 percent confidence levels, respectively. Sales 
growth i s  not available for 1999, thus 1999 data on TFP and labor productivity i s  not 
included in the estimation. 

(0.025) (0.054) (0.08 1) 

(0.035) (0.060) (0.088) 

Business Climate and Firm Performance 

1.64 
differences in firm performance. 
interaction between performance and the major business climate concerns for Thai f i rms.  

In this section, we examine the role of the business climate in understanding 
We follow three different approaches to measure the 

First approach: The main idea underlying this approach i s  to identify the differences in the 
business climate faced by  good performers relative to those faced by bad performers. For that 
purpose, we split the sample into groups o f  f i r m s  according to each o f  the characteristics that 
affect performance in the previous section, and we identify the differences in the business 
climate faced b y  f i r m s  in these different groups. In particular, we group f i r m s  according to 
their age, their size, their export status, their FDI status and their use o f  computer-controlled 
machinery. 

Second approach: We use firm profit maximization within the production function 
framework to quantify how one o f  the most binding constraints for Thai f i r m s  -- sk i l l s  
shortages -- affects their output. 

Third approach: Using the MOI  panel, we estimate regressions of  firm performance on 
quantitative measures o f  the business climate taken as industry-region averages. 

1.65 These three approaches are followed as an alternative to the estimation o f  regressions of 
firm performance on business climate perceptions as these might suffer from reverse causation 
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* 
problems. For example, f i rms  wi th low SG or low TFP are very l ikely to “blame” the business 
climate for their bad year (e.g., identify “insufficient demand” for their products as a main 
obstacle to their operations). 

First Approach 

1.66 
performance with the business climate.48 

Figures 1.24-1.26 relate the differences in characteristics associated with better firm 

Younger firms (which the earlier analysis found have comparatively lower TFP and 
VAL)  are more concerned about S L  shortages and infrastructure and support 
services as suggested by Figure 1.24 Panel A. However, the burden of  regulation 
imposes a constraint for both young and o ld  f i r m s  alike - about 60 percent o f  f i r m s  
(regardless o f  age) state that regulatory burden i s  a principal concern for their operations. 

0 Medium and large firms in Thailand (which were found to perform better in terms 
of VAL and TFP) are more likely to point to regulatory burden as representing a 
major obstacle to their operations as shown in Figure 1.24 Panel B. In particular, 
large firms face a heavy regulatory burden in terms of customs and import 
regulations and foreign currency regulations but also in terms of inspections from 
various agencies. Medium f i r m s  are slightly more concerned with infrastructure 
problems. 

Export firms (which were also found to have better performance according to VAL 
and TFP) are much more concerned with the regulatory burden than non-export 
firms. Figure 1.25 Panel A shows that 64 percent o f  exporter f i r m s  point to regulatory 
burden as being a main obstacle to business whereas only 52 percent o f  non-exporter 
f i r m s  feel likewise. Given the nature of their operations, export f i r m s  voice particularly 
strong concerns about customs regulations, foreign currency regulations and import 
regulations but also labor regulations. Moreover, exporter f i rms spend a significantly 
larger number o f  days dealing with inspections from various public agencies. 

0 Foreign-owned firms (which have significantly higher V A L  and TFP than domestic 
firms) are much more .likely to consider regulatory burden as an obstacle to their 
operations than domestic firms. Figure 1.25 Panel B indicates that 67 percent o f  
foreign-owned point out to those issues as major constraints compared with only 55 
percent o f  domestic f irms. Foreign-owned firms express very strong concerns about 
customs regulations, foreign currency regulations and import regulations. Foreign- 

Figures 1.24-1.26 are constructed using the answers from the open-ended question where firms l i s t  the three main 
obstacles they face for doing business in Thailand. The fractions shown in the figure obtained as 100 minus the 
percentage o f  firms that do not report a given issue or groups o f  issues being part o f  their top three constraints to 
doing business in Thailand. As mentioned earlier, dissatisfaction with the economic situation aggregates insufficient 
demand for products and import competition. Regulatory burden aggregates ownership regulations, tax 
regulations/or high taxes, labor regulations, foreign currency regulations, import regulations, regulations for starting 
a new business and bureaucratic burdens. Infrastructure and support services aggregates lack o f  business support 
services, inadequate supply o f  infrastructure and utility prices. 

48 
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owned f i r m s  spend significantly larger numbers o f  days dealing with visits and 
inspections from different types o f  agencies, and their managers spend a significantly 
larger share o f  their time dealing with bureaucratic burden. 

BSLUlrd Lbor ShorIage RLluhtory Burden Oldr.abuehm and Suppart Srv lc ls  . 

Finally, firms that use more computer-controlled machinery (which were found to 
perform better in terms of VAL and TFP) are much more concerned about 
regulatory burden than firms with little or no computerized machinery. Also 
according to Figure 1.26, infrastructure and support services are a more important 
concern for f i rms  with more computer-controlled machinery, although the difference i s  
relatively small. 

Skilled Labor Shortage BRcgulatoy Burden 0 Inrm~tructurt and Support Srrvlrls 

While in all locations, industries and for all firm characteristics, s k i l l  shortages are a main 
obstacle to operations and growth, there are fundamental differences in the perceptions o f  the 
business climate for the f i r m s  wi th better performance relative to the f i r m s  with worse 
performance. Better-performing f i r m s  (i.e., those that are larger, export, are foreign-owned or 
have more computer-controlled machinery) voice strong concerns about regulation as an obstacle 
to their operations. This finding i s  crucial, as it shows that regulatory impediments are 
particularly harmful since they are felt mostly by the best-performing firms in the Thai 
economy. 

Figure 1.24: Business Climate Concerns by Firm Age and Size 

Old 
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Figure 1.25: Business Climate Concerns by Export Status and Ownership 
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Figure 1.26: Business Climate Concerns by Usage of Computer-Controlled Machinery 
70 7 

Second Approach 

1.67 Shortage o f  sk i l l s  i s  a pervasive problem for f i r m s  in Thailand. We develop below a set 
o f  simple “micro” estimates to quantify the output costs of skill shortages based on the 
production functions that were estimated for f i rms  in the PICS sample.49 

1.68 If there are no s k i l l  shortages, a firm that maximizes profits hires slulled workers until the 
marginal product o f  a skilled worker i s  equal to i t s  payments (skilled worker wage). If the firm i s  
constrained, i.e., i t  cannot hire as many skilled workers as i t  desires due to s k i l l  shortages, the 
marginal product o f  skilled workers i s  larger than the skilled worker wage. This difference can 
be viewed as the potential benefit to the constrained firm in terms o f  increased sales/profits that i t  
can obtain i f s k i l l  shortages are red~ced.~’  In the PICS, we have data on average wages for 
skilled workers across industries. Also, we are able to calculate the marginal product o f  skilled 
workers using firm-level production data and the production function parameter estimates used 
in the TFP calculations, described earlier. Finally, we are able to identify constrained f i r m s  as 
those having a s k i l l  m ix  (their number o f  skilled workers divided b y  their total number o f  
workers) that i s  lower than the optimal s k i l l  m ix  for their indu~try . ’~  In Figures 1.27-1.30, we 

49 A detailed description o f  the framework used i s  provided in the Appendix. 
50 More specifically, this difference represents the benefit from being able to hire one additional skilled worker. 
51 The optimal skill mix  i s  calculated for each industry based on a formula derived from profit maximization and 
using the production function parameter estimates (see the Appendix for details). 
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show the distribution of  s k i l l  m ix  (or the S L  share) across f i r m s  in each industry. In each o f  the 
graphs, a dotted line represents the value o f  the optimal s k i l l  m ix  in that industry. I t  i s  very clear 
that across industries, most f i r m s  have a s k i l l  m i x  that i s  lower than the optimal s k i l l  mix. 

1.69 We consider the following experiment: suppose that s k i l l s  shortages are reduced (e.g., 
due to a large number o f  college graduates entering the labor market in Thailand) so each 
constrained firm can increase the number o f  slulled workers to reach the optimal s k i l l  m ix  for i t s  
industry. The benefit from this increase in skilled workers i s  calculated for each constrained firm. 
The total benefit for an industry i s  the sum of  individual f i rms '  benefits. This total benefit i s  then 
divided by the sum of  current sales o f  those constrained f i r m s  and the results are shown in Table 
1.11. Overall, the potential benefits from relaxing the skill constraints are very large in 
most industries, averaging 15 percent of sales. 

Figure 1.27: Distribution of Skill M ix  Across Industries: Food Processing and Textiles 
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Figure 1.28: Distribution of Skill M i x  Across Industries: Garments and Auto-Parts 

Distribution of Skilled Labor Shares across Firms. 
Garments 

1 I I 50 

Distribution of Skilled Labor Shares across 
Firms - Auto-Parts 

I 

40 



Figure 1.29: Distribution of Skill M i x  Across Industries: Electronics/Electrical Appliances and 
RubberD'lastics 
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Figure 1.30: Distribution of Skill M i x  Across Industries: Wood/Furniture and 
Machiner ymquipment 
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Table 1.11: Benefits from Relaxing Skill Shortages 

Benefit from reducing s k i l l  
shortages as % sales 

Industry 

Food Processing 8.2 
Textiles 14.1 
Clothing 10.7 
Auto-parts 4.6 
Electronics and Electrical Appliances 3.6 
Rubber and Plastics 27.7 
Wood Products and Furniture 44.8 
Machinery and Equipment 7.8 

1.70 In Figure 1.31, we plot the percentage sales gains from relaxing the s k i l l  constraints by  
industry against the average number of days taken to fill the latest vacancy for professionals in 
the industry. The industries in which an increase in f i rms '  skilled employment would have the 
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greatest benefits in terms o f  increased sales are also those which have more binding S L  shortage 
constraints, as suggested by  longest time needed to fill a vacancy for a professional. 

7 -  

6 -  

6 -  

5 -  

1.71 Overall, this evidence suggests that a decrease in skills shortages can have 
substantial benefits. From the standpoint o f  individual f i rms  that are unable to hire as many 
skilled workers as they would like, the benefit in terms o f  higher sales could be on the order of 
15 percent. A problem with these “micro” estimates i s  that they focus exclusively on the costs to 
individual manufacturing f i r m s  o f  s k i l l  shortages, ignoring other potential benefits from 
expanding the supply o f  skilled workers. I f  an increase in the supply o f  skilled workers allowed 
Thailand to expand into sectors that are intensive in skilled workers, there could be substantial 
increases in average earnings as more and more skilled workers would be able to achieve higher 
earnings. In the Appendix, we quantify these potential “macro” benefits. Chapter 3 o f  this report 
w i l l  discuss s k i l l  shortages and policies to alleviate them in more detail. 

MachinerylEquipmen 
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Appliances 

Figure 1.31: Benefits from Relaxing Skills Shortages and Number of Days to Fill Vacancy for 
Professional 
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Third Approach 

1.72 The collection of  PICS firm-level data across countries b y  the World Bank has resulted in 
various Investment Climate Assessments and studies that investigate how elements o f  the 
business climate impact firm productivity. This effort i s  s t i l l  in an exploratory phase, and thus 
several methods are currently in circulation, all o f  which have strengths and weaknesses. An in- 
depth review o f  the different methods i s  beyond the scope o f  this chapter and the interested 
reader can refer to studies such as Dollar, Hallward-Driemeier and Mengistae (2005), Escribano 
and Guasch (2005), Haltiwanger and Schweiger (2005) and Eifert, Gelb and Ramachandran 
(2005). Essentially, the studies are o f  two varieties. The f irst variety obtains measures o f  firm 
TFP from a production function using OLS, Olley and Pakes (1996) or Levinsohn and Petrin 
(2003) estimation techniques. The effect of business climate indicators on these TFP measures i s  
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estimated in a regression framework.52 Some studies consider the business climate indicators at 
the firm-level, However, that may result in small sample sizes since not all f i r m s  report the 
information on all indicators. That approach also suffers f rom reverse causality problems, Le., 
the fact that there may be a correlation between firm-level unobservable influences on TFP and 
the incidence o f  business climate constraints or firm reactions to business climate constraints. To  
address this endogeneity problem, Dollar, Hallward-Driemeier and Mengistae (2005) have 
considered averages o f  the business climate indicators taken at the region-industry level. The 
argument i s  that such averages represent the business climate that i s  “exogenous” to a given firm. 
However, even considering those averages, the regressions may suffer f rom other econometric 
problems. On the one hand, if the regressions include “too many” business climate indicators, 
these are l ikely to be correlated with one another and their estimated effects may be biased due to 
multicollinearity. On the other hand, i f the regressions include “too few” business climate 
indicators, the corresponding coefficients may suffer f rom an omitted variable bias. The second 
variety consists o f  the OLS estimation o f  a production function that includes directly the business 
climate indicators, along with inputs. The rationale for this approach i s  that business climate 
variables can be used as observable firm-specific fixed effects, which help in controlling for the 
endogeneity o f  inputs in the production function. This type o f  studies also considers region- 
industry averages of  the business climate indicators and includes a very large number o f  
indicators in the initial estimation and progressively drops those that are not significant and 
whose elimination does not change substantially the signs on other variables.53 

1.73 In Table 1.11, we show the results from regressions o f  firm performance measures for the 
MOI  panel on business climate variables taken as an average for industry-region cells to mitigate 
problems o f  reverse causality.54 The regressions also include firm characteristics as in Table 7 
and industry and region dummy variables to control for unobserved fixed industry and regional 
characteristics. A crucial assumption that i s  made for estimation by  the aforementioned studies -- 
and that we also make -- i s  that the business climate i s  constant over the time period o f  the PICS, 
while inputs and output vary over time. This assumption i s  made due to the nature o f  the PICS 
that collects data for the business climate at only one point in time, while i t  collects three years 
of data on production variables. However, the most important question for policy-makers is: 
What i s  the effect of changes in the business climate on firm performance? For such 
analysis, one needs to wait for a second or third wave of PICS to be conducted, namely in 
Thailand, so that time-varying measures of performance can be linked to time-varying 
business climate indicators and a more econometrically sound procedure can be used. 

1.74 Given this crucial caveat as well as the econometric problems discussed earlier, the 
results in Table 1.12 need to be taken with caution as indicative o f  a link between the business 
climate and performance, but no meaning should be attached to the estimated coefficients. Firm 
productivity i s  significantly weaker when longer time periods to clear customs for exports are 
faced. Also, firm performance i s  negatively associated with several aspects o f  the bureaucratic 

52 The studies also consider other measures of  firm performance such as labor productivity, sales growth, investment 
or employment growth. 
53 Multicollinearity problems may still be present in this approach. Moreover, another problem i s  that while the 
rationale for this approach i s  that business climate variables can be used as observable firm-specific fixed effects, 
this i s  complicated by the business climate variables entering the regressions as region-industry averages. 
54 We cluster the standard errors in the regressions to account for the fact that the same value o f  the variable i s  
repeated across firms in a region-industry cell. 
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burden such as the number o f  inspections and the time spent by managers dealing with 
regulation. Some problematic aspects o f  infrastructure have a negative impact on firm 
performance such as the number o f  power outages, the production lost to power outages and the 
number of  days to obtain an electricity connection experienced in the region and industry. A 
strong positive correlation i s  found in firm performance and the percentage o f  production costs 
that transport and logistics costs represent. This may seem counterintuitive if one thinks o f  such 
regions and industries as those operating in more remote locations with worse access to markets. 
However, that variable may also be proxying for dynamic regions and industries with more 
exports which we find to be positively linked to performance. Finally, regions and industries 
with higher fraction o f  informal financing o f  investment have weaker performance. 

Table 1.12: Business Climate and Firm Performance 

Regressors Total Factor Sales Growth Labor 

Time. to Fill Vacancy for Professional (region-industry) 0.461*** 0.218** -0.196 
Productivity Productivity 

Vacancies for Skiiled Workers as % o f  Total (region-industry) 

Days to Obtain Import Permit (region-industry) 

Days to Obtain Operating License (region-industry) 

Number of Inspections (region-industry) 

Days to Clear Customs for Exports (region-industry) 

Percent of Manager Time Dealing with Regulation (region-industry) 

Number of Power Outages (region-industry) 

Production Lost due to Power Outages (as % sales) (region-industry) 

Days to Get Electricity Connection (region-industry) 

Transportnogistics Costs as % o f  Costs (region-industry) 

Percent o f  Sales with Payments Overdue (region-industry) 

Percent of Investment Financed from Informal Sources (region-industry) 

Size (Current Employment) 

Exporter Dummy (more than 10%) 

Foreign Ownership Dummy 

Capital Vintage (% Mach.Under 5 Years) 

R&D Spending Dummy 

Region Dummies 
Industry Dummies 
Year Dummies 
N. Observations 

(0.076) 
1.366*** 
(0.433) 

0.079*** 
(0.014) 
0.099 
(0.059) 
-0.018 
(0.027) 

-0.532*** 
(0.037) 
-0.004 
(0.018) 

-0.037** 
(0.016) 
-0.018 
(0.028) 
-0,364 
(0.222) 

14.608*** 
(3.248) 
-0).016 
(0.023) 

-0).131*** 
(0.041) 
0.039** 
(0.015) 
0.032 

(0.042) 
0.150*** 
(0.050) 

-0.1 
(0.083) 
-0.016 
(0.026) 

Yes 
Yes 
Yes 
591 

0.07 0.35 

(0.098) 
0.522 
(0.354) 

-0).144*** 
(0.023) 

-0.174** 
(0.076) 

-0).184*** 
(0.037) 

-0.277*** 
(0.058) 
0.047* 
(0.024) 
0.030* 
(0.015) 

-0).186*** 
(0.036) 

-0.973*** 
(0.265) 

.15.983*** 
(4.290) 
0.035 

(0.025) 
0.300*** 
(0.056) 

-0).063*** 
(0.017) 
0.056 

(0.056) 
0.03 1 

(0.065) 
-0.03 1 
(0.149) 
0.016 

(0.059) 
Yes 
Yes 
Yes 
585 

(0.273) 
0.979 
(1.547) 
0.151** 
(0.058) 

0.728*** 
(0.208) 
0.233** 
(0.101) 
0.084 
(0.152) 

(0.073) 
-0.098* 
(0.053) 

0.383*** 
(0.107) 

2.316*** 
(0.808) 

71.190*** 
(1 2.721) 
-0.134 
(0.080) 

-0.747*** 
(0.164) 

(0.049) 
0.365* 
(0.181) 

0.63 I*** 
(0.142) 
0.157 

(0.270) 
0.018 

(0,138) 
Yes 
Yes 
Yes 
593 

-0.296*** 

-0.007 

R-squared 0.97 . .. 

Notes: OLS estimation i s  used. Standard errors clustered by region and industry are in parentheses. ***, ** and * 
represent significance at the 1, 5 and 10 percent confidence levels, respectively. Sales growth i s  not available for 
1999, thus 1999 data on TFP and labor productivity i s  not included in the estimation. 
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E. CONCLUSIONS 

1.75 Improvements in TFP have played a relatively modest role in Thailand’s past growth 
performance. For Thailand’s future growth, there i s  a need to continue to investing in human and 
physical capital. However, a very crucial drive w i l l  come from improving productivity growth. 

1.76 A good business climate i s  required to provide f i rms with the incentives to invest, 
innovate and grow. A good business climate w i l l  also provide individuals with incentives to 
invest in s k i l l s  valued by  dynamic and growing f i rms.  Thailand’s business climate presents some 
good elements compared with many regional competitors, but i t  does exhibit some key 
vulnerabilities: (a) shortages o f  skilled workers; (b) dissatisfaction and uncertainty about the 
overall economic situation; (c) regulatory burden and; (d) infrastructure and support services. 
Ski l l  shortages and regulatory burden have a particularly harmful effect. Evidence from Thai 
firm-level data indicates that the most dynamic f irms, i.e., those that are larger, foreign-owned, 
or export or use more computerized machinery, are most adversely affected b y  these factors. 
Making progress in these four areas should be the focus o f  policy efforts in the short- to medium- 
run in order to provide the foundations for sustained productivity improvements and growth into 
the future. 

1.77 This chapter points to several key areas o f  policy relevance that require further 
investigation and in-depth analysis. First, f i r m s  identify regulatory burden as a key weakness in 
the business climate in Thailand, but this report does not analyze this issue in depth. A detailed 
assessment o f  key elements o f  the regulatory environment and the bottlenecks i t  creates, such as 
labor market regulations, customs procedures for imports and the legal system, i s  crucial to 
inform future policy moves to ease regulatory burden. The joint World Bank-Bank of Thailand 
“Assessment o f  Regulatory Burden on Private Businesses in Thailand” i s  an important step in 
that direction, and i t s  findings wi l l  be an important complement to this report. 

1.78 Second, while this chapter suggests that productivity improvements are crucial for 
Thailand’s future growth performance, the evidence on determinants o f  productivity at the firm 
level based on the Thailand PICS i s  only a first step. The main problem with this survey i s  that i t  
observes f i r m s  only at a single point in time. Additional follow-up surveys w i l l  be needed to 
collect data on how f i r m s  respond over time to different policies and opportunities, which in turn 
w i l l  shed more light on the effectiveness o f  various policy interventions on firm performance. 
Additionally, the analysis o f  trends and determinants o f  productivity growth for industries in 
Thailand, which i s  absent from this chapter, would benefit from the collection o f  census data 
covering every single establishment engaging in manufacturing activity in Thailand at regular 
intervals, in the same way that a 1996 census was collected. 

1.79 The remainder o f  this report delves into some o f  the key vulnerabilities in Thailand’s 
business climate in more detail. Chapter 2 provides a more detailed analysis of regional 
differences in industrial activity and the business climate. Chapter 3 analyzes in greater detail the 
s k i l l  shortages felt b y  Thai f i r m s  and outlines policy responses. Chapter 4 investigates issues of 
technology adoption and innovation in Thai f i r m s  and evaluates the effectiveness o f  policy 
interventions designed to expand technology use. Chapter 5 focuses on information technology 
use and services. 
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2. REGIONAL INVESTMENT CLIMATE AND FIRM 
PERFORMANCE 
A. INTRODUCTION 

2.1 This chapter examines the regional distribution o f  the manufacturing sector in 
Thailand. There are two main sections. The first section examines changes in the regional 
composition of  manufacturing VA since the early 1980s, then investigates the changes in the 
spatial distribution and sectoral concentration of manufacturing employment from 1996/7, 
just before the Asian crisis, to 2001/2, well into the economic recovery. Two important trends 
emerge. First, manufacturing activity has increasingly shifted from Bangkok and the Vicinity 
to East and Central regions. Second, the composition o f  the manufacturing sector has shifted 
towards more high-tech industries. 

2.2 The second section examines what i s  driving these shifts in the spatial distribution o f  
economic activity. Building on the insights of  Chapter 1 that stressed the crucial role played 
by the investment climate in influencing firm performance, the role o f  the investment climate 
in explaining the varied regional performance in Thailand i s  examined. Using the 2004/5 
PICS data, regional variations in the Investment Climate are firstly examined and related to 
the current spatial distribution o f  economic activity in Thailand. Given that the investment 
climate data i s  available only for a cross-section o f  f i r m s  at a single point o f  time, i t  i s  
impossible to explain the changes in economic activity in Thailand over time, but i t  does have 
the ability to potentially explain current regional performance. 

2.3 The results o f  this analysis show that investment climate concerns vary widely across 
regions in Thailand. Bangkok, Central and the East are considered to have the best business 
climates overall, which appears mainly attributable to their better provision o f  infrastructure. 
The regulatory environment in Bangkok i s  considered an important constraint to business 
however. The South i s  generally considered the region with the worst business climate. 
Furthermore, there i s  preliminary support both in the regional TFP data and firm perceptions 
that regional differences in the local business climate can have a substantial impact on firm 
performance. 

2.4 In order to further examine the role of investment climate in explaining regional 
disparities in firm performance, a TFP regression i s  estimated that controls for simultaneity 
bias stemming from endogenous location choices (i.e. more productive f i r m s  may choose 
better locations making i t  difficult to disentangle the effects o f  this from the effects o f  
location on productivity) and endogeneity of input choices. Using this framework, we 
examine the potential o f  investment climate indicators in explaining firm performance. The 
methodology employed i s  similar to Dollar et a1 (2003), Escribano and Guasch (2004) and 
Haltiwanger and Schweiger (2005). 

2.5 The results indicate that investment climate variables have a large role in explaining 
firm-level productivity (up to 40 percent in some cases). Company and product 
characteristics explain the rest. 
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2.6 We also estimate the fraction o f  the observed productivity gap between regions in 
Thailand that can be explained by the investment climate and other factors, based on the 
coefficients o f  these productivity regressions. 

2.7 This analysis shows that while the investment climate explains a significant part o f  
the productivity gap, clear differences in product and company characteristics across regions 
seem to account for more o f  the gap. Yet, these differences in product and company 
characteristics across regions may well reflect responses o f  f i r m s  to problems with the local 
business climate. 

B. OVERVIEW OF REGIONAL DEVELOPMENT IN MANUFACTURING 

2.8 Manufacturing in Thailand has grown in importance over the last 25 years. In spite o f  
the investment slump and the Asian crisis, the manufacturing sector expanded i t s  share in 
GDP. The sector i s  now approaching two-fifths o f  GDP, compared with one-third o f  GDP 
before the Asian crisis and just over one-fifth o f  GDP in the early 1980s. The expansion i s  
closely linked to the boom in exports, which increased from about one-fifth o f  GDP in the 
early 1980s to about 45 percent before the Asian Crisis and now contributes close to two- 
thirds o f  GDP. There has been a significant shift in the composition of  exports towards 
higher VA items since the financial crisis. We observe a decline in the exports o f  textile and 
garments products, compensated by  a surge in exports o f  electrical machinery & parts, non- 
electrical machinery & parts, and vehicles & parts. Such high-tech categories o f  exports 
accounted for 44 percent o f  Thai export earnings in 2004. 

2.9 While the importance o f  manufacturing has grown, the role o f  Bangkok and the 
immediate vicinity (which we refer to as the “Vicinity”) as Thailand’s factory hub has 
declined (see Figure 2.1). During the 198Os, their combined share o f  national GDP was 
between 65 to 70 percent. B y  the time o f  the Asian crisis, i t  had fallen to just more than 50 
percent, and i t  now stands at 46 percent. Most o f  the decline was due to Bangkok, which 
suffered the brunt o f  the adjustment triggered by  the Asian crisis. Since the early 198Os, 
Bangkok’s contribution to Thailand’s manufacturing VA has fallen by  45 percent, and the 
contribution o f  the immediate surrounding areas has contracted by  15 percent. B y  the same 
token, the manufacturing shares of  Central’s six provinces almost tripled, and i t  doubled for 
the East’s eight provinces. These two sub-regions contributed just under one-fifth o f  
manufacturing GDP in 1981 and now account for twice as much. The East’s contribution has 
exceeded Bangkok’s since 1996, and Central’s has surpassed Bangkok’s share since 2003. 
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Figure 2.1: Regional Share of Manufacturing in GDP (1981-2004) 

2.10 B y  contrast, the Northeast, North and South do not appear to have benefited from the 
expansion of  the manufacturing sector beyond Bangkok and Vicinity. Both the North and the 
Northeast currently contribute only four percent to the sector’s VA, which i s  the same 
fraction as in the early 1980s. The South did even worse, and i t s  share contracted to three 
percent from five percent over this period. The trends for the Northeast and especially the 
North look more encouraging since the late 1980s, with an average annual GDP growth rate 
in manufacturing o f  10 percent, about two percent above the national average. However 
between 1999 and 2004, the annual growth rate dropped to 6.4 percent in the North and 4.4 
percent in the Northeast, compared with a national average o f  6.5 percent. In any case, 
whatever expansion has taken place over the last decade and a half has occurred from very 
low levels. 

2.11 As manufacturing VA has shifted from Bangkok and Vicinity to other areas, the 
geographical distribution o f  companies and their work force has also changed. Combining 
the 1996/7 and 2001/2 manufacturing censuses, we get a detailed picture o f  the dynamics in 
the spatial spread o f  employment among business establishments from just prior to the Asian 
crisis to well into the recovery. Figure 2.2 plots circles o f  employment for enterprises with 10 
workers or more, where the size o f  the circles corresponds to employment levels. T h i s  covers 
just over half o f  al l  manufacturing employment. There i s  a strong concentration o f  
employment in and about the Bangkok area. Other parts of  the countries are dominated by  
gaps, representing areas without manufacturing employment. Out o f  Thailand’s 7,400 
tambons (i.e. localities), only 2,700 had manufacturing establishments in 1996/7. There were 
also significant regional disparities in 1996/7. For example, there were manufacturing 
establishments in four-fifths o f  Bangkok’s tambons and over half o f  Center’s tambons, but 
only in one-third o f  the North’s and the South’s tambons and only one-fifth o f  the Northeast’s 
tambons. 
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Figure 2.2: Spatial Distribution of Manufacturing Employment, 1996/7 and 2001/2 
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2.12 Five years later, the clustering of  companies in the extended Bangkok area increased even 
further. Almost all o f  the 154 Bangkok tambons and more than three fifths o f  the 1932 Central 
tambons offered manufacturing employment. But the Northeast, where the share increased to 
just under one third, and the North, wi th an increase to two fifths, also saw more manufacturing 
employment. Only the South did not experience any increase. The employment numbers tell a 
s im i la r  story for the Central area. Between 1996/7 and 2001/2, Bangkok’s employment share 
declined to 23 percent f rom 28 percent, and the Central area’s share increased to 60 percent from 
56 percent. The Northeast’s employment share increased by two percent while the North’s and 
South’s contributions remained unchanged. 

2.13 Much of Thailand’s employment i s  concentrated in a few sectors. Low-tech 
manufacturing, food products and beverage, wearing apparel, textile and furniture were the 
largest employers in 1996/7, accounting for over two fifths o f  all manufacturing jobs and 
remaining among the five most important sectors in 2001/2. The spatial pattern varies widely b y  
industry. Figure 2.4 shows the employment maps for the eight industries covered in the 2004/5 
PICS, which includes Thailand’s biggest employers. The concentration of  employment in 
individual industries exceeds that o f  employment overall. The Northeast i s  most represented in 
wearing apparel, electronic parts, textiles, food processing and furniture, which account for 
three-fifths o f  total employment. 

2.14 The employment maps suggest important differences in diversification across Thailand. 
Figure 2.3 shows the Herfindahl Index b y  region before and after the Asian crisis. I t  equals the 
sum over the squared employment shares of  all four-digit industries. A higher index implies a 
larger concentration of four-digit industries within regions. In general, the South and the 
Northeast lag behind other regions in terms o f  diversification. Among the 125 four-digit 

50 



manufacturing industries in Thailand, 29 expanded and 40 declined, while the rest remained 
largely unchanged. This structural change in products has increased the concentration o f  
products in the North, Northeast and South overtime. As a result, the manufacturing sector 
became more concentrated in terms o f  employment across four-digit industries. 

Figure 2.3: Regional Herfindahl Indices (1996/7 and 2001/2) 
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2.15 I s  diversification within regions linked to the expansion o f  manufacturing employment? 
Focusing on the changes between 1996/7 and 200112, the rise o f  Central’s employment share 
would indicate i t  does, while the contraction in Bangkok’s share and the rise in the Northeast’s 
share would indicate i t  does not. Indeed, relating growth rates in overall manufacturing 
employment over this period to the Herfindahl Index in 1996/7 across Thailand’s 845 amphoes 
(districts) gives no clear relationship. 

Figure 2.4: Spatial Distribution of Employment of PICS Industries 
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E. Electronic Parts & Amliances 

G. Wooden Furniture & Products 

f 

F. Rubber & Plastics 

H. Machinery & Equipment 

C. PIC SURVEY AND DESCRIPTIVE STATISTICS 

PIC Survey 

2.16 In the previous section, the evidence suggests that considerable shifts in economic 
activi ty (measured both in terms of GDP and employment) have taken place in Thailand in 
recent years. In Chapter 1, support was found for the influence of the investment climate on firm- 
level performance. In this section, w e  uti l ize the PICS dataS5 to analyze whether the investment 

55 The PIC survey consists o f  1,385 firms and covers six regions; North, North East, Central, Bangkok and Vicinity, 
East and South, and eight industries. 
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climate can also explain the current regional disparities in economic performance documented 
earlier in this chapter.56 

Descriptive Statistics 

2.17 In Table 2.1 below, some descriptive evidence i s  provided to illustrate how firm 
characteristics vary across regions in Thailand. Several interesting results emerge.57 The oldest 
f i r m s  are in Bangkok, which also has the lowest init ial employment size o f  newly formed f i rms.  
The percentage o f  f i r m s  engaged in exporting activities i s  highest in the South, but surprisingly 
there does not appear a strong positive correlation between exporting activities and the share o f  
foreign ownership. Finally, i t  i s  worth noting that TFP (details o f  estimation can be found in 
section D) i s  considerably higher in Bangkok than other regions, while the South and the 
Northeast have the lowest TFP. In Box 2.1, we provide several case studies of  businesses 
established in the Northeast in order to understand the dynamics o f  this region in more detail. 

Table 2.1: Firm Characteristics by Region 

Source: Investment Climate Survey (2004), World Bank 

2.18 In order to examine how the investment climate differs between regions, a series of  
graphs i s  presented in Figure 2.5 below. Firms were asked to rate various elements o f  the 
investment climate in their own region relative to that in other regions. In order to improve 
interpretability, the results were transformed to the following: 2 if the surveyed firm believes that 
particular aspect o f  the investment climate i s  superior in a given region compared with i t s  own 
region; 1 if they are considered approximately the same; and 0 if the firm considers i t s  own 
region to have a superior performance in that aspect o f  the investment relative to another region. 
The results were then averaged for each region. Thus, a value above 1 suggests that the surveyed 
firm considers that region to have a superior investment climate to i t s  own region. A value below 
1 suggests the surveyed firm considers i t s  own region to have a superior investment climate 
(according to that particular dimension). 

56 Unfortunately given that the PICS data i s  only available for a single point in time, we are unable to examine the 
role o f  investment climate in influencing these changes in regional economic performance over time. ’’ The Appendix to this chapter provides further information regarding the construction of these variables. 
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Figure 2.5: Firms' Opinions of Investment Climate in Other Regions Relative to Their O w n  
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2.19 Examining the results presented in Figure 2.5, Bangkok, Central and the East are viewed 
as having a superior investment climate to other regions. Interestingly, in Table 2.1, these regions 
were also found to have the highest average TFP in Thailand, providing preliminary support for 
the role o f  the investment climate in explaining these regional disparities in economic 
performance. Focusing on particular aspects on the investment climate, Bangkok, Central and the 
East were perceived to offer the greatest advantages over other regions in Thailand in the areas 
of power supply, transportation, telecommunications and the availability o f  s~ppl iers.~ '  Apart 
from the latter issue, all o f  these areas are related to infrastructure concerns. 

58 The other issues sampled -- access to land and labor quality -- showed little inter-regional variation and as such 
are not shown. 
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2.20 From the above analysis, i t  i s  clear that Bangkok, and to a lesser extent, Central and the 
East, offer advantages in terms o f  infrastructure over other parts o f  the country. Another key 
aspect o f  the business climate concerns regulation. In Figure 2.6 below, various aspects o f  the 
regulatory environment affecting f i r m s  are highlighted for these three regions in order to 
examine how this aspect o f  the investment climate impacts on f i rms .  

2.21 In terms o f  regulation, the key constraint appears to be customs and trade regulation, 
which nearly 40 percent o f  all f i r m s  consider a major or very severe constraint. Overall, the next 
most pressing regulatory concern i s  considered to be tax administration, followed by  corruption, 
labor regulation and business licensing. 

2.22 However these overall concerns mask important inter-regional differences in the aspects 
o f  the investment climate that are considered the most constraining to firm performance. 
Interestingly, surveyed f i r m s  in Bangkok (on average) consider all aspects o f  the regulatory 
environment highlighted in this figure to be o f  more concern than f i r m s  in the East or Central 
regions. The differences are greatest in the areas o f  customs and trade regulations and corruption. 
Central and the East by contrast perform comparatively well in these aspects o f  business 
regulation. While the absence o f  time series measures o f  these investment climate variables 
precludes analysis o f  the impact o f  these effects on the evolution o f  industry in these regions, i t i s  
interesting to speculate whether this combination o f  reasonable infrastructure and regulatory 
environments i s  linked to the expansion o f  the manufacturing share in Central and the East. 

2.23 The perception o f  f i r m s  that Bangkok, Central and the East have superior investment 
climates i s  given further support in Figure 2.7 below. Firms were asked to name the region with 
the best and worst business climates. Bangkok, Central and the East were clear choices as 
regions with the best business climate, while the South was considered clearly the region with 
the worst business climate. 

2.24 While f i r m s  may perceive regions as having very different business climates, a key 
question that follows from this i s  whether these differences in investment climate actually matter 
for firm performance. This question w i l l  be addressed in more detail in the next section o f  this 
chapter, but some preliminary support for the importance o f  the business climate on firm 
performance i s  provided in Figure 2.8 below. Firms were asked to estimate how much their 
production costs would be decreasedincreased i f  they shifted to the business climate with the 
besuworst business climates respectively. While the measurement error implicit in this question 
i s  obviously substantial, i t  i s  nevertheless interesting to note the degree to which f i r m s  consider 
the business climate to impact on their performance. Shifting to the region with the best business 
climate in Thailand i s  estimated to reduce costs by  10 percent, and moving to the region with the 
worst business climate i s  estimated to increase production costs b y  almost 30 percent. 
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Figure 2.6: Aspects of Regulation that Firms Rate as Representing a "Major" or "Very Severe" 
Constraint on Their Operations 
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Figure 2.7: Bangkok, Central and the East Considered the Regions with the Best Business Climates; 
the South Considered the Worst 
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Figure 2.8: Firms Estimate that Production Costs Can Vary by Almost 40% Depending on the 
Regional Business Climate 

Firms Perceptions of the Percentage Decrease / Increase in Production 
Costs if Located in Region with Best /Worst Business Environment 
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2.25 I t  i s  also interesting to examine regional variations when industries are divided along 
high-technology and low-technology dimension~.~' In the Appendices to this chapter in Tables 
2.2-2.7, regional variations in firm characteristics and investment climate perceptions are shown 
for these two sub-groups o f  f irms. Surprisingly, a S L  shortage i s  viewed as a more important 
constraint in low-technology f i r m s  than high-technology f i rms.  However bureaucratic burden, 
tax issues and infrastructure concerns all appear more pressing for high-technology f i r m s  than 

59 High-technology industries include: auto parts; electronic parts & appliances; rubber & plastics; and machinery & 
equipment. Low-technology industries include: food processing; textiles; wearing apparel; and wood furniture and 
products. 
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low-technology f i rms,  which reaffirm the importance of  Thailand addressing these important 
business climate constraints i f they hope to climb the technology ladder. 

Box 2.1: Business Case Studies of Northeast Exporters 
The PICS analysis indicates that enterprise in the Northeast have lower productivity than Bangkok-based 
firms. Yet, while the Northeast manufacturing base i s  small, it includes many foreign-owned and export- 
oriented companies. What businesses locate in the Northeast? What products do they produce? This box 
gives eight examples o f  export-oriented firms, both local and foreign-owned. These firms produce 
agricultural (fruit and vegetable flour and sweetener, Jasmine rice, chicken products) and industrial (iron 
roofs, cargo services, trucks and carpets) goods and services. Three features stand out. First, the Northeast 
attracts companies through access to raw materials, workers and land as well as BO1 incentives. Second, 
the products either build on traditional activities (rice, livestock and fabrics), service the storage and 
transportation needs resulting from the distance to consumer markets (cargo and trucks), or supply housing 
materials for the more than 20 million regional population. Third, while all companies consider lack o f  
skilled workers a serious constraint, daily workers constitute a large part o f  the work force and only some 
firms use wages to attract qualified employees. 

Thaisun Food Product Co. i s  a Japanese and Taiwanese company producing canned fruits and vegetables. 
I t  i s  located in Nong Khai province in 1988, attracted by the availability o f  labor and the special BO1 
investment incentives. While originally exclusively export-oriented, i t  now also sells to the Thai market. 
The company s t i l l  buys i t s  raw materials from the same five local suppliers as at the beginning o f  i t s  
operations. Their main problem i s  the lack of  qualified workers. 

Corn Products Amardass i s  an agricultural joint venture, founded by the 2001 merger of a Thai firm and a 
U S  company, which holds 80 percent o f  the stock. The two main products are flour and sweetener, about 
70 percent o f  which are exported. The company chose the Northeast for raw materials (mainly cassava) 
and BO1 investment promotions. Among the 300 employees, 20 percent are daily workers, receiving 
wages slightly above the minimum wage. The company i s  sometimes confronted with labor shortages. 

Deimos Holding Co. Ltd. was founded in 2000 in Nakhon Ratchaseema to provide cargo services to their 
U.S. parent Effen Food Co. Ltd, which provided half o f  the founding capital. Services include storage o f  
goods, packaging and truck forklift logistics. The company has expanded to 32 permanent employees from 
10 as o f  2004. Monthly wages are on average Bt7,600 (2003 figures). 

Bluescope Lysagh, Ltd. i s  a subsidiary o f  an Australian multinational steel company. Founded in 1988 as a 
coated steel factory in Prathumthani, the company has since expanded to Khonkaen, Rayong, Chiangmai 
and Songkhla. Specializing in iron roof construction and installment, about 70 percent of  it goods are sold 
domestically. The main obstacle to expansion o f  this medium-size company i s  the lack o f  qualified 
workers, even though the company pays wages above the levels o f  civil servants and other private 
employers. The company provides basic in-house training to workers. 

Chiameng Rice Mill Corporation Co., Ltd, founded in 1937, originated from the first rice mill in Bangsue, 
Bangkok. B y  1955, the company, which started exporting jasmine rice under the brand name “Golden 
Phoenix”, i s  widely recognized in Thailand for i t s  swan logo and “Hong Thong” rice. This family 
company, with i t s  headquarters in Bangkok, has four branches and produces a full range o f  jasmine rice 
products. The company has invested continuously in modernizing i ts  technology, which i t  considers 
superior to its competitors. The main foreign competition includes basmati-rice producing companies from 
India and Indonesia. There i s  little competition in the input market as the company purchases directly from 
farmers, selecting high-quality unhusked rice for which it pays a price premium. The location o f  the Sri Sa 
Ket branch was chosen for raw material supplies and land area. This branch employs about 150 workers 
with a salary o f  about Bt6,000 to Bt6,500. The main problem i s  lack o f  SL. 
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Kawna Kaisod Co.Ltd., a Thai company established in 1981 with BO1 support, began chicken exporting in 
1993. I t  belongs to a group o f  f ive companies, whose activities range from breeding and broil& farms, a 
frozen chicken factory and a chicken feather factory. The company invests regularly in upgrading of  i t s  
technology and exports about 80 percent o f  i t s  products to Europe and Asia. Raw materials are sourced 
mostly from local suppliers. Since i t s  foundation, employment has increased almost every year to reach 
1,400 employees in 2004. Only 15 percent o f  the workers are on monthly contracts. The main obstacle in 
employment i s  the lack o f  qualifications of  the employees. A part o f  the profits i s  reinvested to avoid the 
need for bank loans. 

Khon Kaen Cho Thawee Co., Ltd i s  a truck and trailer company and was founded by a former rice mill 
owner. The owner relied on the know-how o f  his foreign-trained sons to expand i t s  business over the last 
30 years. In the mid-l990s, the company entered a joint venture with Emil Dol l  Gmbh to upgrade i t s  
technology. The foreign company selects raw materials and i s  in charge o f  boosting production efficiency. 
The most important products today are trailers and half-trailers that can handle heavy freight on every type 
o f  road. Some trailers have anti-vibration systems as well as axle systems that allow every wheel to turn 
freely enabling them to carry manufactured concrete weighing up to 160 ton per block. The company i s  
careful to select only high-quality inputs, most o f  which are imported from abroad. Four fifths o f  the 
customers are foreign and much o f  the domestic customers are state-owned companies. The company 
expanded to 300 employees after the merger from about 200 permanent employees in 1994, before it 
declined to 150 workers after the Asian crisis. Today, i t  has recovered to 400 employees. Salaries, which 
were cut by about 20 percent in 1997, are on average Bt8,300. The main problem i s  lack o f  qualified labor. 
The company reinvests most o f  i t s  profits, but also takes out bank loans to fund capital investment. 

Carpet Maker Co., Ltd. i s  a joint venture o f  Thai business people, established in 1985 in Khonkaen. 
Originally producing silk, in 1987 it started to produce carpets for domestic market and began in 1998 to 
focus on exports. Today, exports account for 80 percent o f  total sales. In contrast to i t s  technologically 
more advanced two main competitors, the company specializes in high-quality handmade production. 
Cloth and wool raw materials are imported from Europe, while the glue i s  ordered from a domestic 
supplier. The company had 335 employees in 2004 compared with 270 employees in 2001. About 60 
percent are monthly employees, receiving a salary o f  about Bt6,000. One important obstacle i s  to find 
qualified employees for executive-level responsibilities. The company draws on bank credits to respond to 
new funding needs, in addition to credits from raw material suppliers. 

Source: Kaenmanee, Sumeth, Anongnuch Thienthong and Phumsith Mahasuweerachai. Case Studies o f  
Business in the North Eastern Region of  Thailand. Khonkaen University. 2005. 

D. DETERMINANTS OF REGIONAL COMPANY LEVEL TFP: COMPANY 
CHARACTERISTICS AND THE INVESTMENT CLIMATE 

2.26 In the previous section of  this chapter, some preliminary evidence for the impact of  
regional differences in investment climate on economic performance was found. In this section, 
we examine this issue in more depth b y  analysing the impact o f  the investment climate on 
productivity . 

2.27 The objective i s  to estimate TFP at the firm-level and then relate i t  to firm structures, 
four-digit product effects and investment climate conditions amongst other factors. In order to 
estimate TFP, we require consistent estimates for returns to SL, UL and capital (K) in VA. 
Ideally the estimated returns should be firm-specific but there are insufficient degrees o f  freedom 
(time series) to do this. Instead, the regressions are estimated at the industry level b y  region. 
Again, due to data limitations, we aggregate to two broad industries (high-technology and low- 
technology) and region taxonomies, defined below. TFP i s  estimated as follows: 
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for company i in time t (2001 & 2002), industry j  (i.e. low-technology and high-technology) 
and region k (Bangkok Region + Two Central Provinces & Outside Bangkok Region - Two 
Central Provinces). 

2.28 Consistent estimation o f  production function parameters requires dealing wi th two inter- 
related estimation biases -- simultaneity bias and selection bias. Simultaneity bias arises out o f  
the fact that input demands are, in part, determined by the manager’s knowledge o f  productivity 
levels. Selection bias stems from the notion that productivity affects a f i r m ’ s  decision to locate in 
a particular region. We adapt an estimation algorithm developed in Olley and Pakes (1996) to 
deal with both o f  these biases. The benefit o f  the Olley and Pakes (1996) approach i s  that there 
i s  a structural model o f  the unobservable productivity effect that implies that given the optimal 
investment dynamics o f  enterprises and a set o f  observable state variables, one i s  able to control 
effectively for the omitted unobservable using non-parametric techniques. We use the Olley and 
Pakes (1986) estimation routine to estimate our parameters on inputs in order to derive TFPi, .60 

2.29 We report our estimates o f  PI, p2 and p3 in Appendix Tables 2.8 and 2.9. We use the 
OP3 estimates for outside o f  Bangkok and within Bangkok in low and high-tech industries. 
Allowing for endogenous selection into Bangkok we estimate: 

TFPit = VAit - .35 Slit - .35 d i t  -. 13 kit in high-tech industries. 
TFPi, = VAit - .31 slit - -37ulit -.22 kit in low-tech industries. 

Allowing for endogenous selection to locate outside o f  Bangkok we estimate: 

TFPit = VAit - .25 Slit - .37~li t  -.34 kit in high-tech industries. 
TFPit = VAit - .27 Slit - .36ulit -.34 kit in low-tech industries. 

2.30 The elasticities wi th respect to S L  are lower than for UL but one should note that the 
skilled share o f  the labour force i s  small and hence the average part o f  the elasticity i s  also small, 
giving an overall small elasticity. The marginal effect i s  s t i l l  higher. 

2.31 We see from Tables 2.8 and 2.9 (included in the appendix) that mean productivity in 
Bangkok in both low- and high-tech industries i s  higher. On average, the difference in TFP 
between Bangkok and other regions i s  about 30 percent. High-tech industries have higher mean 
productivity within each location. 

2.32 In our estimation o f  firm-level productivity, TFP, we allowed for selection to location 
effects non-parametrically (a selection equation i s  estimated, driven by  investment climate 
variables among other factors. This probability, along with other factors, enters the non- 
parametric structure to control for our omitted variable, TFP, to get consistent estimates o f  the 
observable inputs in the production function. Then we back out TFP). As a second step, we want 

6o See Appendix I1 for further details. 
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to decompose parametrically our estimated productivity into the effect o f  firm characteristics 
(e.g. employment size at birth, age, share o f  skilled workers, share o f  local workers, share o f  raw 
materials from local sources, presence o f  imports, presence o f  exports and presence of  foreign 
ownership), four-digit product effects and the investment climate, among other factors (time 
dummies, Heckman lambda controlling for regional selection effects). 

2.33 Our expected TFP returns from these factors are documented in the f i rst  column o f  
Tables 2.10 and 2.11 (presented in the appendices) for Bangkok companies in high- and low-tech 
industries, respectively. The TFP returns for companies outside Bangkok in high- and low-tech 
industries are respectively documented in the first columns of  Tables 2.12 and 2.13 (shown in the 
appendices). For parsimony reasons, we only report the investment climate dummies that are 
significant, but we include all the variables in each regression outlined in the data appendix. 

2.34 High-Tech Industry in Bangkok: The results suggests that f i r m s  perform better when they 
are more intensive in skilled workers, the more they use local raw materials, the more they 
import raw materials, are export oriented and foreign-owned. In terms o f  the investment climate 
constraints, f i r m s  perform worse when they report problems with a shortage o f  Slulled Workers, 
Access to Foreign Credit, Macro Instability, Obtaining Land/Buildings, Currency Regulations, 
Lack o f  Business Support, Ut i l i ty  Prices, Official Corruption and Political Instability. 

2.35 High-Tech Industry outside Bangkok: The results suggest that f i r m s  perform better when 
they are more intensive in skilled workers, use fewer local workers and are foreign owned. In 
terms o f  the investment climate constraints, f i r m s  perform worse when they report problems with 
Telecommunications, Tax Rates, Access to Land, Labor Regulations, Anti-competitive Practices, 
and Supply o f  Infrastructure. 

2.36 Low-Tech Industry in Bangkok: Firms perform better when they are bigger, older, more 
intensive in skilled workers, the more they use local workers, the more they use local raw 
materials, export oriented and foreign-owned. In terms o f  the investment climate constraints, 
f i r m s  perform worse when they report problems with Political Instability, Access to Credit, 
Macro Instability, Lack o f  Business Support, Ut i l i ty  Prices, Competition from Imports and 
Crime and Theft. 

2.37 Low-Tech Industry Outside Bangkok: Firms perform better when they are older, use less 
local workers, export oriented and foreign-owned. In terms o f  the investment climate constraints, 
f i r m s  perform worse when they report problems with Telecommunications, Access to Land, 
Labor Regulations, Tax Administration, Macro Instability and Access to Credit. 

2.38 In Figures 2.9-2.11 the distribution o f  firm-level TFP residual explained by  investment 
climate factors i s  documented b y  region. Investment climate constraints explain a good 
proportion o f  this variation in the residual TFP. These factors are more important in the low- 
tech industries and outside o f  Bangkok and in some instances, account for up to 40 percent o f  
firm TFP, mainly in the Northeast. 
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Figure 2.9: Investment Climate Residual 
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Figure 2.11: High-Tech Investment Climate Residual 
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2.39 This analysis shows that while the investment climate explains a significant part o f  the 
productivity gap, clear differences in product and company characteristics across regions seem to 
account for more of the gap. Yet, these differences in product and company characteristics across 
regions may be endogenous to the local business climate. Further research i s  required to explore 
these potential indirect influences of  the investment climate on firm performance. 
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E. CONCLUSIONS 

2.40 In this chapter we have documented regional disparities in economic performance in 
Thailand and have analyzed the potential role o f  the business climate in explaining these 
disparities. 

2.41 The descriptive analysis provides evidence that the manufacturing activity has 
increasingly shifted f rom Bangkok and Vicinity to Central and the East. As the investment 
climate data are only available for a single cross-section in time we are unable to link these 
trends over time to changes in regional investment climates. However, we can gain insights o f  
the role o f  the investment climate in influencing current regional disparities in economic 
performance. 

2.42 The descriptive analysis shows that investment climate concerns vary widely across 
regions in Thailand. Bangkok, Central and the East are considered to have the best business 
climates overall, which appears mainly attributable to their better provision o f  infrastructure. The 
regulatory environment appears to represent an important constraint on f i r m s  in Bangkok relative 
to f i r m s  in other regions o f  the country. The South i s  generally considered the region with the 
worst business climate. Furthermore, there i s  preliminary support both in regional TF'P data and 
firm estimates that regional differences in the local business climate can have a substantial 
impact on firm performance. 

2.43 In order to further examine the role o f  investment climate in explaining regional 
disparities in firm performance, a TFP regression i s  estimated that controls for location selection 
and input choice endogeneity bias using the methodology developed b y  Olley and Pakes (1996). 
The results indicate that investment climate variables have a large role in explaining firm-level 
productivity (up to 40 percent in some cases) and productivity gaps across regions. 
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3. SUPPLYING S K I L L S  FOR COMPETITIVENESS 
A. INTRODUCTION 

3.1 Firms in Thailand identify the lack of appropriate skills as one the most binding 
constraints to doing business. As shown in Chapter 1, more than a third o f  Thai f i r m s  surveyed 
report inadequate worker sk i l l s  as a major obstacle to their activities. Concerns about s k i l l s  o f  the 
labor force are pervasive and are felt equally by exporters and non-exporters, b y  domestic as well 
as foreign-owned f irms. These concerns affect f i r m s  in all regions o f  Thailand, including the 
North East, which may suggest a changing nature o f  the labor demand as the manufacturing 
sector transitions to high-technology products. Figure 3.1 below shows that, irrespective o f  size 
and industry, f i rms  are affected b y  this constraint61, though i t  i s  particularly strong in the 
garments industry. A skilled workforce, not just raw rural labor, seems to be what f i r m s  need at 
this stage o f  Thailand's development. Improving the sk i l l s  o f  the labor force i s  the necessary 
condition for Thailand to move from low-tech assembler to high-tech manufacturer and escape 
the strong competition from Bangladesh, China and Vietnam on the low-end o f  manufacturing. 

Figure 3.1. Skills are a Major Constraint for Thai Firms 
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3.2 This chapter reassesses Thailand education and skills needs in light of future 
aspirations of the country. I t  examines the level, distribution and quality o f  s h l l s  and 
competencies o f  workers in Thailand, as well as the match between these qualifications and 
those required by  businesses. The chapter reviews macro evidence to uncover the extent of the 
Thai gap in s k i l l s  performance. Then i t  uses PICS data to highlight the disequilibria in the market 
for ski l ls .  The chapter conjectures that the widespread perception o f  s k i l l s  inadequacy relates, in 
fact, to two distinct types of  disequilibria in the market for sk i l l s .  The first i s  sk i l l s  shortage, and 
the second i s  sk i l l s  mismatch or sk i l l s  deficiency. There i s  a shortage when there are not enough 
people available on the labor market to do the jobs that are available in f i rms.  Sk i l l s  mismatch 

61 This figure uses the results o f  the closed-end question, see chapter 1. 
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refers to a situation where f i rms’  existing staff do not have the skills they need to do their job 
effectively. 

3.3 Convergent sources seem to suggest that a key failure in the market for skills in 
Thailand i s  a combination of insufficient supply of educational output and the mismatch 
between what firms want and the type of ski l ls  supplied by the education system. First, 
unemployment has been declining over time. The Thai unemployment rate has declined to 2.1 
percent in 2004 from 3.1 percent in 2001. Second, in a survey conducted b y  the National 
Statistical Office (NSO) among the unemployed graduates in 2002, about 57 percent o f  the 
respondents cited “lack o f  experience and the fact that their qualifications do not meet with 
employers’ demand” as the main reason why they have remained unemployed.62 Third, Chapter 1 
has shown that s k i l l s  shortages are causing a s k i l l s  mismatch in f i r m s  as f i r m s  are operating with 
a ratio of  s k i l l s  to unskilled workers which i s  lower than the optimal level in their industry. 
Econometric estimates suggest that this wrong s k i l l s  m ix  at the firm level results in severe output 
losses, with an average firm losing nearly 15 percent o f  i t s  output. 

3.4 Making extensive use of the worker survey data from the PICS, we find compelling 
evidence of both skil ls shortages and mismatch in Thai manufacturing sector. Firms pay 
large wage premiums to tertiary education graduates and to workers who receive training in 
technical sk i l l s ,  indicating extreme levels o f  excess demand for the highest S L  in Thailand. In 
addition, the gap between returns to secondary and tertiary education has not narrowed overtime. 
While the return to a high-school certificate i s  only 5.3 percent, the marginal effect o f  receiving a 
university-level degree i s  nearly 35 percent. Furthermore, the incidence and intensity o f  hard-to- 
fill vacancies are very high. Nearly 80 percent and 95 percent o f  Thai manufacturing plants 
surveyed have had vacancies for professionals and production workers respectively in the last 
two years. Incidence o f  professional vacancies i s  b y  far greater than in Malaysia and Indonesia 
and the Philippines. Also, i t  takes more than six weeks in Thailand to fill a vacancy o f  a skilled 
production worker or a professional, which i s  longer than in any other benchmark country. The 
sk i l l s  mismatch i s  evidenced both from the employee and the employer’s perspectives. First, in 
relation to what employers consider as the desirable sk i l l s ,  Thai managers consistently rank their 
workers as having poorer sk i l l s .  A large percentage o f  managers from the PICS rate English and 
IT s k i l l s  o f  their Thai employees as poor -- a greater share than seen in Malaysia. Nearly 60 
percent o f  managers rate the English s k i l l s  of  their local professional workforce as poor. More 40 
percent rate their IT sk i l l s  as poor. Second, we provide an employee’s perspective, a self- 
assessment of  their sk i l l s ’  adequacy. Findings are fully consistent with managers’ assessment. 
More than 72 percent o f  the 14,000 Thai employees interviewed identify English language 
proficiency as the most severe constraint in doing their job. IT sk i l l s  are a distant second with 
respectively seven percent and six percent of  managers and professionals identifying i t  as the 
s k i l l  they lack the most. Sk i l l s  shortages and mismatch could hinder Thailand’s ambition to 
sustain competition in high-tech manufacturing. They could also prevent the country to transition 
to a service-led model o f  growth. 

3.5 The Thailand PICS i s  a rich dataset particularly suited to the analysis o f  s k i l l s  issues. The 
survey included interviews with CEOs, Human Resource Managers and workers. Employers 

62 Survey on Working Situation and Unemployment o f  Middle and Upper Class 2002, National Statistical Office 
(NSO) 
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were asked about their experience in filling vacancies and their experience with deficiencies in 
the quality o f  their existing workforce. Employees were asked independently about the s k i l l s  
they lack most for doing their jobs as well as about the adequacy o f  their field of education as i t  
relates to the work they do. Also, the survey offered insights into how f i r m s  and workers use 
technology and the public institutions set up by the Thai Government to provide these services. 
The worker survey module of  the Thailand PICS provides information on the demand-side of the 
labor market and individual-specific information needed to properly assess the shortage or 
mismatch o f  sk i l l s  in Thailand. 

3.6 The next section reviews the macroeconomic evidence to uncover the extent of the gap in 
s k i l l s  performance. Section 3 uses PICS data to highlight the disequilibria in the market for s k i l l s  
and explores the intensity o f  the shortages and mismatch. Section 4 provides an examination of 
the key drivers o f  sk i l l s  adequacy, including education and in-service training. Section 5 
provides a summary and suggests the policy implications o f  the findings. 

B. ASSESSING THAILAND’S SKILLS ADEQUACY: THE MACRO-EVIDENCE 

The Stock of Human Capital 

Education Completion rates 

3.7 Despite a remarkable success in achieving universal primary education and a long 
tradition of tertiary education, Thailand’s education stocks still lag behind its level of 
development and its regional competitors. Chapter 1 has shown that the percentage of  
Thailand’s population with at least secondary education completed i s  substantially lower than the 
norm for i t s  income level. Further investigation reveals that the source o f  Thailand’s gap in 
education stock i s  i t s  poor secondary education completion performance. Disaggregating the 
above described data by  secondary and tertiary levels, i t  appears that secondary education i s  the 
source o f  Thailand’s gap in education stock. Figure 3.2 shows that Thailand completion rate for 
secondary education i s  by  far lower than the norm for i t s  income level. The Thai completion rate 
was 4.1 percent in 2000 compared with 23.6 percent in Malaysia and 17.5 in the Philippines. 
Secondary education has failed to keep pace with economic development in Thailand, marginally 
increasing from 3.5 percent in 1990 to 4.1 percent in 2000.63 This modest change clearly did not 
match the increase in demand for skilled workers due to technological upgrading starting in the 
1990s (see Zeufack, 1999), especially in automobile parts, electronics and machinery & 
equipment industries as shown in Chapter 4 o f  this report. 

63 We plot the relationship between real per capita GDP (on the horizontal axis) and the percentage o f  the population 
aged 25 and older who have completed only secondary education. Data for comparator countries refers to 2000, 
while data for Thailand are shown for 1980, 1990, and 2000. 
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Figure 3.2: Thailand Performs Poorly on Secondary Education 
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Source: Robert J. Barro and Jong-Wha Lee, "International Data on Educational Attainment: Updates and Implications," NBER Working Paper 
No. 791 1, Cambridge, MA, September 2000; World Bank, World Development Indicators 2004. Author's Calculation. 

Stock of Scientists and Engineers. 

3.8 The percentage of engineers and scientists in the (adult) population i s  very low. An 
alternative indicator of  the gap in the stock o f  S L  i s  the number o f  engineers and scientists 
engaged in R&D. As shown in Table 3.1, Thailand lags behind all benchmark countries. In 
1997, Korea had 2245 engineers and scientists engaged in R&D per mi l l ion inhabitants against 
74 for Thailand. This gap may limit the innovative capacity o f  Thailand. 

Table 3.1: Scientists and Engineers in R&D (Per Mill ion People) 

Country 1992 1993 1994 1995 1996 1997 1998 1999 2000 
Malaysia 85 114 92 160 

Korea 2033 2642 2233 2193 2245 2009 2160 2319 

Japan 5678 5148 6301 5369 4909 4962 5160 5196 5095 
India 133 157 
Singapore 2182 2699 2832 2991 3215 4140 

China 353 351 454 473 387 420 545 

Thailand 113 118 74 
u s  3729 3730 3863 4099 
Source : S I M A ,  World Development Indicators (April 2003). 

The Flow of Human Capital 

3.9 Thailand has achieved a remarkable success in i t s  primary education. In 2003, for 
primary level, the gross enrollment rate stood at 104.4 percent, transition rate to lower secondary 
lever was at 92.5 percent, the retention rate at 89.5 percent and literacy rate at 95.7 p e r ~ e n t ~ ~ , ~ ~ .  

64 From Education in Thailand 2004, pre ared by ONEC 
65 Gross Enrollment Rate i s  total enrofment in a specific level o f  education, regardless o f  age, expressed as a 
r t a g e  o f  the official school-age population correspondin to the same level o f  education in given school-year. 

etention Rate i s  the percentage o f  a cohort o f  students enrdled in the first grade o f  primary education in a given 
school-year who are expected to reach final year o f  primary education, Le. Grade 6. 
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Net primary enrollment also showed the rising trend towards universal primary education, rising 
to 98 percent in 200266 from 92 percent in 1994. Expansion o f  primary education has been across 
all groups o f  population, regardless o f  income, location or gender. Especially, across income 
group, the trend shows that the net enrollment rate for the poorest quintile has been rising 
continuously over time, to 98 percent in 2002 from 89 percent in 1994, proving the success of  
the expansion to reach the poor household. 

3.10 There has been a recent expansion of secondary education coverage, though not 
across all population groups. The overall gross enrollment rate for 2002 was 77 percent, after a 
long period of  stagnation at 30 percent. However, the poorest group o f  population s t i l l  does not 
benefit from the expansion o f  the secondary education as the gap between the richest and the 
poorest quintile has been quite stable over time. Other education indicators have also improved 
since the crisis. Transition rate f rom primary to lower secondary education rose to 93 percent in 
2003 from 87 percent in 1999. Retention ratios for both upper and lower secondary are higher 
than their levels in 2002 (80 percent). Further expanding secondary education i s  critical to 
fulfill the country’s agenda on competitiveness. Expansion of secondary education coverage 
is, indeed, a condition for countries to fully reap technological spillovers from FDI and 
trade, see Gill & al. (2002). 

C. ASSESSING THAILAND’S  SKILLS ADEQUACY: THE MICRO EVIDENCE 

3.11 The previous section presented evidence on shortage o f  skilled workers from the supply 
side. This section explores the incidence o f  sk i l l s  shortages and mismatch, using micro data and 
adopting a Work-Centered Approach (WCA), see Box 3.1. First we document evidence o f  s k i l l s  
shortages, and then we explore the presence o f  sk i l l s  mismatch. 

The Net Enrollment Rate i s  calculated by using data from Socio Economic Survey which i s  collected every two 66 

years. 
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3.12 One of the most effective ways to assess the extent of skills shortages i s  to estimate 
wage premiums, which capture how much the entrepreneurs are willing to pay for the 
scarce factor. Wage analysis provide strong evidence that tensions at the high end o f  the Thai 
labor market have resulted in high wage premiums to workers with tertiary education, reflecting 
the severity o f  sk i l l s  shortages and the high value that managers place on skilled workers. The 
returns to education are estimated using data from the Workers Survey o f  the PICS for 
manufacturing establishments. The results based on a semi-parametric regression are presented 
in Appendix Table 1A and depicted in Figure 3.3. The estimates in Appendix Table 1A show 
clear increases in the slope for tertiary education, specifically from the 13th year o f  schooling 
and beyond. Figure 3.3 shows the mean log hourly wages by years o f  formal education, where 
the curve connects the average o f  predicted values o f  log hourly wages (for each year o f  formal 
education) f rom the semi-parametric estimation o f  log hourly wages on formal education. 
Premiums to workers with more than 16 years of  schooling are much higher than those paid in 
Malaysia, indicating extreme levels o f  excess demand for the highest S L  in Thailand. Also, i t  i s  
important to note that wage premiums for tertiary education graduates have been high for the 
past 10 years. As shown in Figure 3.4, studying successive labor force surveys since the early 
199Os, i t  appears that the gap between returns to upper secondary (light blue line) and university 
education (yellow line) has been consistently large and has not narrowed overtime. 

Figure 3.3: Mean Log Hourly Wage by Years of Formal Education 
(Relative to comparison group with 9 or less completed years of formal education.) 
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Source: Thailand Productivity and Investment Climate Survey 2004; Malaysia Productivity and Investment Climate Survey 2002. 
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Figure 3.4: Returns to University Education are Consistently Higher than for Lower Levels 
of Education in Thailand 
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Source: Thailand Labor Force Surveys, North East Study. 

3.13 The return to completing secondary school i s  low, and wage premiums to 
educational attainment only accrue to those receiving a college degree. Table 3.2 presents 
the direct estimates of  the sheepskin effects for the sample o f  workers in the PICS dataset. The 
coefficients in Column 4 indicate that the return to a high-school certificate i s  statistically 
significant but only 5.9 percent; the marginal effect o f  receiving the Por Wor Sor above a high- 
school certificate i s  6.3 percent but not statistically significant, and the marginal effect of 
receiving a university degree above a high-school certificate i s  36.9 percent and statistically 
~ i g n i f i c a n t . ~ ~  Within the context o f  a simple human capital investment model, a person can 
choose either to study or get a job -- the above results suggests no monetary incentive to attend 
high school if one believes that college i s  unaffordable or impossible. In other words, the 
decision of  the individual to invest in his or her own human capital i s  solely focused on whether 
he or she w i l l  ultimately attend and graduate from college and obtain a degree. 

3.14 Because college degrees seem to be the only educational “signals” that are rewarded, 
there i s  no incentive to complete high school if graduating from university i s  not feasible. A 
high-school certificate i s  not viewed as a goal in terms o f  higher wages, but rather a means to a 
college degree. Therefore, choosing work to gain experience and s k i l l s  may be more valuable 
than staying the extra years in secondary school and receiving a high-school certificate.68 
Conversely, as seen in the regression results for Malaysia, Column 8, shows that the wage 
premium for receiving a high-school certificate i s  ‘1 1.1 percent and statistically significant; there 
are monetary rewards for attaining a high-school certificate in Malaysia. This may explain the 
differences in secondary as well as tertiary education attainment levels nationally in both 
Thailand and Malaysia. Given the tension on the Thai labor market, improving the quality o f  

The percentage increase in wages associated with a dummy variable coefficient i s  calculated as exp(P) - 1. 
Within a screening model of education, the employer i s  the uninformed first mover and uses academic credentials 

to identify potential employees with desirable traits that cannot be directly observed. In a screening equilibrium, 
workers of higher type choose more education, and employers are willing to pay higher wages to more educated 
employees. 

67 
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secondary education i s  l ikely to increase the demand for secondary graduates and their wage 
premium, providing a strong incentive to complete secondary school. I t  should be noted that, 
while returns to education are a good indicator for policy, governments should adopt a 
diversified strategy to educational investments at the national level rather than simply using rates 
of return evidence to make decisions about how to expand education, see Hawley (2004). 

Table 3.2. Estimated Sheepskin Effects in Thailand and Malaysia 
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0.081" 
(0.027) 
0.128" 
(0.029) 
0.237" 
(0.034) 
0.333" 
(0.038) 
0.359" 
(0.034) 
0.029" 
(0.002) 
-0.048" 
(0.003) 
0.857" 
(0.030) 

Yes 

0.105" 
(0.024) 

0.225'' 
(0.031) 

-0.143" 
(0.022) 
0.003 

(0.031) 

(0.021) 
-0.017 

ref. 

0.061' 
(0.027) 
0.053 

(0.033) 
0.103" 
(0.038) 

(0.043) 
0.130" 
(0.041) 
0.029" 
(0.002) 
-0.048" 
(0.003) 
0.844" 
(0.030) 

Yes 

0.125'' 

Establishment fixed effects No No Yes Yes No No Yes Yes 

Observations 
Number of Firms 
Adjusted R z  

13,458 13,458 13,458 13,458 7,812 7,812 7,812 7,812 
1,383 1,383 1,383 1,383 893 893 893 893 
0.461 0.469 0.574 0.576 0.309 0.332 0.481 0.487 

Total Returns to Por Wor Sor/College Degree over High School Diploma 
PorWorSor - 0.38 1 ** 0.1 18" 

(0.056) (0.039) 
College Degree - 0.791" 0.371" 0.678" 0.330" 

(0.076) (0.046) (0.044) (0.035) 

Note: Robust standard m n  are denoted in parentheses. 
* denotes significance at 5% level; ** denotes significance at 1% level. 
Source : Thailand Frductivity and Investment Climate Survey 2004; Malaysia Pmductivity and Investment Climate Survey 2002. Authofs calculations. 
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3.15 The  return to training i s  substantial. Workers with basic IT s k i l l s  (e.g. printing 
invoices), intermediate (e.g. word processing and e-mail) and advanced (e.g. programming) 
computer s k i l l s  earn 9.9, 18.9, and 29.1 percent higher wages, respectively, than those with no 
computer sk i l l s .  Workers who lack English proficiency in doing their jobs earn 2.6 percent lower 
wages than those with sufficient English sk i l l s ,  see Table 3.3 below. Workers who have received 
formal training from their current employers in the areas o f  marketing and managemendquality 
technologies earn 12.5 and 4.5 percent higher wages, respectively, than those who have not 
received any training f rom these current employers. Those who received training from their 
previous employer have 4.8 percent higher wages than those who did not receive training from 
their previous employer, whereas the return to outside training i s  not statistically significant. 

Last 2 Years 

r 

' - 

Hard-to-Fill Vacancies 
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3.16 The  presence of hard-to-fill vacancies at the firm level i s  one of the most used 
indicators of skills shortages in the literature. As shown in Figure 3.5 below, among PICS 
establishments, nearly 80 percent o f  manufacturing plants had vacancies for professionals in the 
last two years. Incidence o f  professional vacancies i s  b y  far greater than in Malaysia and 
Indonesia (about 50 percent) and the Philippines (about 25 percent). Even India experiences a 
lower professional vacancy rate o f  approximately 70 percent. Furthermore, the incidence o f  
skilled production worker vacancies in Thailand i s  about 95 percent. Naturally, this i s  greater 
than the incidence in Malaysia (about 80 percent) and India (about 75 percent). I t  i s  also much 
higher than in Indonesia (about 50 percent) and the Philippines (about 40 percent). Shortages for 
professionals are experienced b y  almost all establishments in food processing, auto parts, 
electronics & electrical appliances and machinery & equipment. Nearly all establishments 
across the eight industries have experienced vacancies for skilled production workers in the last 
two years. 

- 

Figure 3.5: Vacancies for Skilled Workers and Professionals Appear Hard to Fill in 
Thailand Compared with Other Countries 
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3.17 Furthermore, it takes longer in Thailand than in any other benchmark country to 
fill a vacancy of a skilled production worker. More than six weeks are required to fill a 
vacancy for a professional or skilled production worker in Thailand. While Malaysia also 
experiences long search times to fill vacancies for professionals and skilled production workers, 
Thailand i s  at a disadvantage i s  terms o f  identifying suitable workers when compared with most 
other competitor nations. To  fill a vacancy for a professional in the Philippines, India, or 
Bangladesh, it takes less than four weeks, and in Indonesia, i t  takes less than three weeks. In 
Bangladesh, filling a vacancy for a skilled production worker takes less than two weeks. L e s s  
than three weeks are needed in Indonesia, the Philippines and India. Longest times in Thailand 
are experienced b y  establishments in garments (more than eight and 12 weeks for professionals 
and skilled production workers, respectively); shortest times are experienced b y  establishments 
in electronics & electrical appliances (less than six and four weeks for professionals and skilled 
production workers, respectively). 

B d  

Thailand 

Malaysia 

Philipines 

India 

Bangladesh 

Indonesia 

Figure 3.6: Filling Vacancies for Skilled Workers and Professionals Takes a Relatively Long 
Time in Thailand 

(weeks) 

- - - - 
Time to Fill V x m y  5r Skilled Production Wo&er in 

Last 2 Years 

3.18 The  lack of appropriate basic and technical skills i s  the main reason of these 
vacancies. Firms were asked why they have difficulties filling the vacancies, as i s  shown in 
figure 3.7 below. The fact that applicants do not have the required basic and technical s k i l l s  i s  
the main reason why incidence and intensity o f  vacancies are so high. More than 80 percent of  
the managers cited these two reasons. These percentages are higher than in Malaysia, where 
approximately 65 percent o f  managers responded with these two reasons. In contrast to 
Malaysia, Thai managers do not feel that applicants demand very high wages (approximately 25 
percent versus nearly 60 percent). 
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Figure 3.7: Inadequate Skills are the Key Driver of Vacancies 
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I s  There a Skills Mismatch in Thai manufacturing? 

3.19 Several sources point to the existence o f  s k i l l s  shortages and mismatch on the Thai labor 
market. In this section, we use the PICS to explore the sk i l l s  mismatch both from the employee 
and the employer’s perspectives. 

Mismatch from an employee’s perspective: A self-assessment of skills’ adequacy 

3.20 English language proficiency i s  the skill that workers lack the most in doing their 
job. Workers were asked to l i s t  the three s k i l l s  that they lack the most in doing their job. Table 
3.4 shows that more than 72 percent o f  workers identify English language proficiency as the 
most severe constraint in doing their job. This number i s  even much higher than in Malaysia, 
where 48 percent o f  workers cited English as the most severe constraint. Among Thai workers, 
IT sk i l l s  are a distant second in terms of  percentages, with approximately four percent o f  the 
workers identifying i t  as the s k i l l  they lack the most. Logically, managers and professionals are 
the groups with the largest percentage o f  workers identifying IT  sk i l l s  as the s k i l l  they lack the 
most, 7.1 and 6.2 percent, respectively. 
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Table 3.4: Workers’ Self Assessment of Skills Adequacy 
Number and percentage (in parentheses) of workers by occupation 

What i s  the first most important s k i l l  workers lack in doing their job? (percentage in parentheses) 
Sk i l l  Unskilled Non- 

Workers Workers Workers 
Management Professionals Production Production production Apprentice Total 

English language proficiency 180 67 1 1,505 4,626 2,277 763 10,022 

Professional communication sk i l l s  11 30 65 197 106 43 452 
(3.6) (3.0) (3.2) (3.2) (3.2) (4.2) (3.3) 

Social ski l ls  11 21 41 152 63 27 315 
(3.6) (2.1) (2.0) (2.5) (1.9) (2.6) (2.3) 

Teamworking 6 23 56 225 78 47 435 

Leadership sk i l l s  10 32 43 130 116 21 352 
(3.3) (3.2) (2.1 ) (2.1 ) (3.5) (2.1) (2.5) 

Time management sk i l l s  11 49 37 90 95 12 294 
(3.6) (4.9) (1.8) (1.5) (2.9) ( 1.2) (2.1) 

Adaptability 8 10 18 47 28 9 120 
(2.6) (1.0) (0.9) (0.8) (0.9) (0.9) (0.9) 

Creativity/innovation sk i l l s  6 16 44 156 75 16 313 
(2.0) ( 1.6) (2.2) (2.5) (2.3) ( 1.6) (2.3) 

Numerical s k i l l s  14 23 47 165 104 26 379 
(4.6) , (2.3) (2.3) (2.7) (3.2) (2.5) (2.7) 

Problem solving 7 18 32 110 76 16 259 
(2.3) (1.8) (1.6) (1.8) (2.3) (1.6) (1.9) 

I T  s k i l l s  22 62 80 180 157 23 524 
(7.1) (6.2) (4.0) (2.9) (4.8) (2.3) (3.8) 

TechnicaVprofessional skills 12 30 42 126 87 16 313 
(3.9) (3.0) (2.1 ) (2.0) (2.6) ( 1.6) (2.3) 

Other 10 11 2 8 34 4 69 
(3.3) (1.1) (0.1) (0.1) (1.0) (0.4) (0.5) 

(58.4) (67.4) (74.8) (74.5) (69.1) (74.6) (72.4) 

(2.0) (2.3) (2.8) (3.6) (2.4) (4.6) (3.1) 

Total 308 996 2,012 6,212 3,296 1,023 13,847 
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) 

Source : Thailand Productivity and Investment Climate Worker Survey 2004. 

3.21 English language deficiency i s  present across all occupations and regions. Figure 3.8 
clearly shows that nearly three out o f  four workers in Thailand lack the English sk i l l s  needed to 
do their jobs. This result i s  quite worrisome. The highest percentages are found among skilled 
and unskilled production workers and apprentices; nearly 75 percent o f  workers in these groups 
lack English s k i l l s  required for their jobs. The extent o f  English mismatch for production 
workers i s  likely to translate into productivity gaps, as they are the backbone o f  any 
manufacturing plant. This negative impact i s  especially true regarding the lack o f  English 
proficiency among skilled production workers as they are the employees assigned to operate 
machinery, read and interpret the manuals and then instruct unskilled production workers. Re- 
enforcing the English curriculum in secondary schools and as the language of  training in 
technical vocational schools would be useful. Similarly, workers in all regions exhibit the 
massive deficiencies in English ski l ls .  
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Figure 3.8: The Extent of English Skills Mismatch 
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Source : Thailand Productivity and lnvcsfmnt Climate Worker Survey 2004. 

3.22 While workers in Thailand clearly lack English language sk i l l s  in doing their jobs, many 
believe they have the sk i l l s  needed to adapt to labor market changes. From Table 3.5, fewer than 
seven percent of  workers in the total sample are not properly equipped. The industries with the 
highest proportion o f  workers with s k i l l s  mismatch i s  auto parts (12.3 percent) followed by  
rubber & plastics (8.6 percent) and textiles (8.3 percent). These findings are much brighter than 
in Malaysia, where more than one third of  workers believed they did not have the s k i l l s  needed 
to adapt to labor market changes. This surprising finding, that requires further investigation, may 
capture the optimistic nature o f  the Thai workers. 
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Table 3.5: Skills Mismatch - Thailand PICS Worker Survey 2004. 
Share o f  manufacturing workers by education and industry who declare not having the s k i l l s  needed to adapt to labor 

market changes 
Total Food Processing Textiles 

Degree 
Por Wor Sor 
Upper secondarypor Wor Chor 
Lower Secondary 

Total 
PriIKlly 

Degree 
Por Wor Sor 
Upper secondaryh'or Wor Chor 
Lower Secondary 
Primary 

2.3 0.9 
3.8 2.0 
6.5 2.1 
8.7 3.5 
9.1 2.6 
6.6 2.2 

Electronics & 
Electrical 

Appliances 
1.9 
4.6 
5 .O 
8.7 
12.6 

1.2 
3.3 
7.0 
6.9 
13.1 
8.3 

Rubber & 
Plastics 

2.8 
4.3 
8.9 
11.5 
9.8 

Garments 
2.7 
7.6 
7.3 
9.0 
9.0 
7.7 

Wood & WOO( 
Furniture 

4.4 
1.2 
4.7 
10.0 
8.8 
7 4  

Autoparts 
5.1 
6.2 
15.7 
19.5 
18.6 
12.3 

Machinery & 
Equipment 

0.8 
1 .o 
1.8 
2.4 
2.8 

Total 5.1 8.6 . . .  1.8 
Source : Thailand Productivity and Investment Climate Worker Survey 2004. 

3.23 The  study also uncovers a serious education mismatch for those with education 
attainment less than a university degree. Analysis o f  employee data suggests that the sk i l l s  
shortage i s  leading managers to a sub-optimal hiring policy, as employers are forced to hire 
fewer qualified workers. As shown in Table 3.6, more than 27 percent o f  workers with high 
school (Por Wor Chor) believe they are over-utilized in jobs requiring a diploma. Similarly, more 
than 30 percent o f  workers completing only lower secondary education are doing a job that 
requires at least an upper secondary level education. This mismatch could cause productivity 
losses at the plant level. 

Table 3.6: Education Mismatch 
What level o f  education i s  more appropriate for your work? 

Upper secondary/ Lower Degree Por Wor Sor Primary None Por Wor Chor Secondary 
Degree 81.87 27.02 12.06 3.3 2.49 5.61 
Por Wor Sor 12.95 52.29 15.18 7.36 3.67 1.87 
Upper secondaryPor Wor Chor 3.75 14.67 48.75 20.64 12.86 6.54 
Lower Secondary 1.02 4.01 15.82 49.3 27.29 12.15 
Primary 0.35 1.88 7.07 16.66 49.13 48.6 
None 0.07 0.13 1.12 2.74 4.56 25.23 
Source : Thailand Productivity and Investment Climate Worker Survey 2004. 

Mismatch in relation to what employers consider as the desirable skills. 

3.24 Thai managers consistently rank their workers as having poorer skills. A large 
percentage of managers from the PICS rate English and IT sk i l l s  o f  their local employees as poor 
-- greater share than seen in Malaysia. Nearly 60 percent o f  managers rate the English s k i l l s  o f  
their local professional workforce as poor. More than 40 percent rate IT sk i l l s  as poor. Ratings 
are worse for local ski l led production workers, with more than 90 and 80 percent o f  managers 
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rating their English and IT sk i l l s  as poor, respectively. Compared with Malaysia, this i s  quite 
high. Only about 12 and 20 percent o f  managers in the Malaysia PICS sample rate the English 
and IT s k i l l s  o f  their local professional workforce as poor, respectively. Similarly, about 65 and 
70 percent of  managers in the Malaysian PICS sample rate the English and IT sk i l l s  o f  their local 
skilled production workers as poor, respectively. 

Figure 3.9: Managers in Thailand Believe Their Workers Have Poor Skills 
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D. DETERMINANTS OF SKILLS ADEQUACY 

Assessing the quality of the educational output 

3 -25 Thai secondary education students score lower than average in international tests. 
The latest international test for quality o f  education, the “Trend in Mathematic and Science 
Study” (TIMSS), revealed poor results for Thailand. Table 3.7 below shows raw scores for math 
and science. Five East-Asian countries scored higher than international average. These countries 
include Hong Kong, Japan, South Korea, Singapore and Taiwan. While Malaysia seems to be in 
the middle o f  the pack, Thailand scored a little lower than international average, along with 
Indonesia and the Philippines. 
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Table 3.7: T I M S S  Score 

Japan 
Korea 

Country 
Hong Kong 
Indonesia 

Japan 
South Korea 

Malaysia 
Philippines 
Singapore 

Taiwan 

553 548 598 
552 538 534 

1995 

Hong Kong 
Indonesia 

Math Science 

558 539 5 10 
361 395 382 

568.89 509.73 

581.07 554.47 
580.72 545.78 

608.59 580.35 

1999 

Math Science 
582.06 529.55 
403.07 435.47 
578.6 549.65 
587.15 548.64 
5 19.26 492.43 
344.91 345.23 
604.39 567.89 
585.12 569.08 

Source: TIMSS 

3.26 In addition, latest results from the Program for International Student Assessment 
(PISA) suggest that Thai students perform below the OECD average scores and poorly 
compared with peers in other Asian countries. The test i s  conducted by the Organization for 
Economic Co-operation and Development (OECD), which measures how 15-year-old students in 
more than 40 countries perform in math and reading. Altogether, these results suggest that the 
quality of  secondary education output in Thailand may be sub-optimal. Reforming curriculum to 
adapt to changing market conditions may be most appropriate, see World Bank, 2000. 

Table 3.8: P E A  Score 
1 2003 I math I science I Reading I 

I Macao-China 1 528 I 525 I 498 I 

Source: PISA, (OECD) 

3.27 More  worrisome i s  the fact that fewer students are enrolling in vocational 
education. In a tight labor market, vocational education plays a crucial role by  providing very 
specific technical s k i l l s  to workers. However, in Thailand, the worrisome fact i s  that the ratio o f  
student at the upper-secondary level who opt for vocational education instead o f  general 
education has declined to 34 percent in 2001 from 46 percent in 1994. A recent synthesis study 
on vocational education also found that most vocational curriculum are not flexible, obsolete and 
not fitted to the needs of the  employer^.^^ In addition, for the f irst job, the salaries o f  vocational 
education’s degree holders tend to be 25 to 30 percent lower than their peers with general 
education. 

69 “A Synthesis of Studies in Vocational Education from 1993- 1998” by Krismant Whattananarong. 
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In-Service Training 

3.28 Given the poor quality of the educational output, managers compensate by training 
workers. This situation translates into very high training incidence among Thai manufacturing 
establishments. Also, Thailand has exhibited high training incidence for many years. To  
complement the data on training from the PICS, we have computed training incidence among 
matched establishment in the MOI dataset. As seen in Figure 3.10 below, approximately 80 and 
70 percent of Thai establishments have consistently offered in-house and outside training to 
skilled production workers, respectively since 1999. 

Figure 3.10: Training Dynamics 
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Education and Training Policy in Thailand 

3.29 The Royal Thai Government (RTG) has a strong commitment to education. More  
than 20 percent of the total budget has been allocated to the education sector over the last 
decade. The 1997 Constitution ensures the “equal right to receive fundamental education for the 
duration o f  not less than 12 years which shall be provided b y  the State thoroughly, o f  quality, 
and without charge, ” paving the way for universal access to 12 years o f  education “of quality” 
for all Thai children. In 1999, the National Education Act (NEA) was promulgated to serve as a 
fundamental boost for education provision and administration. The NEA raises the compulsory 
education to nine years from six years, enforcing all parents to have their children in school until 
they graduate from lower secondary level. The NEA i s  currently being implemented and i s  
paving the way for reform in the Thailand education system. The education reform covers five 
aspects: (i) education system reform; (ii) learning reform; (iii) administrative and structural 
reform; (iv) personnel reform; and (v) reform of resources and investment of education. More 
recently, the 15-year National Educational Plan (2002-2016) has been enacted with a focus on all 
aspects o f  the quality o f  life. 
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Box 3.2: The Thai Education System 

Thailand’s education system has adapted to help meet the new economic challenges faced by the country. The 
government required students to complete four years o f  compulsory schooling until 1978, and six years 
thereafter. Between 1960 and 1978, secondary education consisted o f  general and vocational streams. Vocational 
education had in principle two levels, a lower level consisting o f  two to three years, and an upper vocational 
stream o f  two or three years. General secondary education consisted o f  two levels up until 1978, including a 
three-year lower secondary degree and a two-year upper secondary degree. 

After 1978, vocational education was redefined to include an upper vocational stream, offering a parallel track to 
the upper secondary degree that lasts three years. The system included a higher education vocational degree 
stream generally considered equivalent to university and lasting between two and four years. Since 1978, general 
secondary education has consisted o f  two streams, a lower and upper secondary degree lasting three years. 
Secondary education was gradually transformed into comprehensive secondary education, thereby incorporating 
more vocational and professional training at the secondary level. At the same time, the government eliminated 
central school leaving exams, freeing individual schools to create innovative local programs o f  study. However, 
local schools did not have the resources to fashion new programs, and in any case, parents and students generally 
look towards secondary school as preparation for college (Orapin, 1991 and Sirilaksana, 1988). 

This division between secondary and vocational education i s  commonplace. Germany offers the most prominent 
example o f  a “dual” secondary education system, providing students with either vocational apprenticeships or 
college preparatory schooling. Many countries, such as Korea, Singapore or Indonesia, maintain separate school 
systems for vocational education at the secondary level (Brand, 1998; and Gill, Fluitman and Dar, 2000). 

Thailand’s higher education system, divided until recently into a number o f  four-year colleges and 
approximately 30 teacher-training colleges, i s  almost entirely controlled by the Government. In addition to 
college and teacher-training programs (now called Rajaphat Colleges), the Government has a variety o f  
specialized nursing and military schools considered equivalent to the university degree. Although the country has 
a few very prestigious private colleges, they enroll a small percentage of  university students, and only emerged 
in the 1980s as a serious alternative to public universities. In 1989, 24.4% of university students were enrolled in 
private universities. In comparison, in 1983, only 12.7% were enrolled in private schools (Myers & 
Chalongphob, 199 lb). 

Thailand’s government began the post-war period with a strong commitment to education and managed to 
achieve universal primary education in the 1980s. In 1961, only 77.4% o f  primary school age children were in 
school. By 1990, 99% of the primary school age population was enrolled in primary school. Lower secondary 
school enrollments grew from 13.7% of the eligible age group in 1961 to 37% in 1980, and 49% in 1994. In 
1999, the secondary school enrollment rate stood at 79%, illustrating the progress that the government made in 
providing lower secondary education. Enrollment rates in higher education have grown rapidly in Thailand as 
well. Thai enrollment in higher education stood at 1.3% o f  the school age population in 1970, rising to 22% in 
1994. 

Source: Hawley (2004) 

However, there i s  s t i l l  a need for more coordination among the nine government agencies if 
quality of the education system i s  to be improved. Currently, nine different ministries are 
providing training courses for various target groups. However, most o f  the courses are s t i l l  
supply driven and most teachers do not have direct experiences in respected indu~t ry .~ ’  

’O “Vocational Education Reform in Thailand” by Chinnapat Bhumirat. 

83 



3.30 The Vocational Education Act may provide a platform to improve both the 
curriculum and system. The draft Vocational Education Act contains measures that could help 
in addressing the issues o f  quality o f  output. The act w i l l  support networkmg among education 
institutions, industry and communities in order to ensure that the curriculum responds to market 
signals and to provide effective incentives for private participation. The act w i l l  also support 
quality assurance. For example, vocational teachers w i l l  be required to have a license. A 
vocational education qualification framework w i l l  be established. In addition, financial support 
w i l l  be provided to graduates from compulsory education to obtain vocational training o f  at least 
one year before entering the labor market. 

3.31 Also, efforts have been made to improving post graduate skill training. In addition to 
the Office o f  Vocational Education Commission, the Department o f  Ski l l  Development under the 
Ministry of Labor i s  the key agency in providing s k i l l  development and training, mainly to 
workers in the labor market. Courses have been designed to meet three target groups: those who 
just enter labor market; those already in the labor market; and those that would like to change 
jobs. 

3.32 A Skill Development Fund (SDF) has been established to promote private sector 
involvement in training. Based on the S k i l l  Promotion and Development Act 2002, the SDF has 
been established to support s k i l l  development. The fund requires all establishments with more 
than 100 workers to provide training to at least 50 percent o f  their workers, otherwise, such 
establishment w i l l  have to contribute one percent o f  the monthly base wage for each untrained 
workers to the fund. The owner o f  the establishment, b y  abiding to the fund’s requirement, w i l l  
be waived from income taxes that arise from training provided in their work place. In addition, 
employers can also seek loans from the Labor Skills Development Fund to subsidize training or 
s k i l l  testing programs. A Ski l l  Development Promotion Committee has also been established. 
The committee w i l l  consist o f  representatives from the Ministry o f  Labor, Ministry o f  Finance, 
Ministry o f  Industry, Ministry o f  Education (MOE), Ministry o f  Information Communication 
and Technology (MICT), Ministry o f  Natural Resource and Environment, Bureau o f  Budget, 
Board o f  Investment, Tourism Authority o f  Thailand and the Board o f  Trade. Combined with the 
input from relevant stakeholders, this committee w i l l  oversee the SDF, ensure the quality o f  
training, setting the standards for s k i l l  development and promoting s k i l l  competition. 

E. CONCLUSIONS AND POLICY IMPLICATIONS 

3.33 This chapter has investigated the level, distribution and quality o f  sk i l l s  and competencies 
o f  workers in Thailand, as well as the match between these qualifications and those required by 
businesses. Following Yusuf (2003), this chapter has reassessed Thailand’s education and s k i l l  
needs in light o f  future aspirations of  the country. 

3.34 The chapter finds compelling evidence of both skills shortages and mismatch in 
Thai manufacturing sector. Firms pay large wage premiums to tertiary education graduates, 
and to workers who receive training in technical sk i l l s ,  indicating extreme levels of  excess 
demand for the highest S L  in Thailand. In addition, the gap between returns to secondary and 
tertiary education has not narrowed over time. While the return to a high-school certificate (Por 
Wor Chor) i s  only 5.3 percent, the marginal effect o f  receiving a university-level degree i s  nearly 
35 percent. Within the context o f  a simple human capital investment model, a person can choose 
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either to study or get a job -- these results suggest no monetary incentive to complete high school 
i f one believes that college i s  unaffordable or impossible. This may explain the gap in secondary 
education performance in Thailand. Furthermore, the incidence and intensity o f  hard-to-fill 
vacancies are very high. Nearly 80 percent and 95 percent o f  Thai manufacturing plants surveyed 
have had vacancies for professionals and production workers respectively in the last two years. 
Incidence o f  professional vacancies i s  far greater than in Malaysia and Indonesia (about 50 
percent) and the Philippines (about 25 percent). Also, i t  takes longer (more than six weeks) in 
Thailand than in any other benchmark country to fill a vacancy o f  a skilled production worker or 
a professional. When asked about the reasons for these vacancies, more than 80 percent o f  the 
managers cited the fact that applicants lack appropriate basic and technical sk i l l s .  

3.35 Policies to address the shortage of skilled workers in Thailand should target a 
further expansion of secondary education in order to increase the local supply of skilled 
workers (professionals and sub-professionals). This w i l l  be critical to fulfill the country’s 
agenda on competitiveness. Expansion of  secondary education coverage i s  a condition for 
countries to fu l ly  reap technological spillovers f rom foreign direct investment (FDI) and trade. 
Specific measures could include enforcing the NEA decision of  nine years compulsory education 
or raising the compulsory number o f  years of  education, especially in rural areas and in poorer 
groups o f  the population. An increase in the secondary education attainment rates in rural areas 
w i l l  have the advantage o f  equipping the workforce with appropriate sk i l l s  where they live, 
which could then lead to more f i r m s  settling outside Bangkok, and a slower migration o f  
unskilled workers towards Bangkok. As the shift towards high-tech industries continues, 
unemployment rates among unskilled workers w i l l  l ikely rise, constituting a serious challenge 
for cities. Along the same lines, the RTG could accelerate the creation o f  more public secondary 
institutions in rural areas and encourage more participation o f  the private sector to secondary 
education. 

3.36 The skills mismatch i s  evidenced both from the employee’s and the employer’s 
perspectives. First, in relation to what employers consider as the desirable ski l ls ,  Thai managers 
consistently rank their workers as having poorer sk i l ls .  A large percentage o f  managers from the 
PICS rate English and IT s k i l l s  of  their Thai employees as poor -- greater share than seen in 
Malaysia. Nearly 60 percent of  managers rate the English sk i l l s  of  their local professional 
workforce as poor. More than 40 percent rate IT s k i l l s  as poor. Ratings are worse for Thai slulled 
production workers, with more than 90 and 80 percent of  managers rating their English and IT 
sk i l l s  as poor, respectively. Only about 12 and 20 percent o f  managers in the Malaysia PICS 
sample rate the English and IT sk i l l s  o f  their local professional workforce as poor, respectively. 
Second, we provide an employee’s perspective, a self-assessment o f  his or her sk i l l s ’  adequacy. 
Workers were asked to l i s t  the three s k i l l s  that they lack the most in doing their job. Findings are 
fully consistent with the managers’ assessment. More than 72 percent o f  the 14,000 Thai 
employees interviewed identify English language proficiency as the most severe constraint in 
doing their job. In Malaysia, only 48 percent o f  workers cited English as the most severe 
constraint. English language deficiency i s  present in Thailand across all occupations and regions. 
Among Thai workers, IT s k i l l s  are a distant second with approximately four percent o f  the 
workers identifying i t  as the s k i l l  they lack the most. 

3.37 Quality of educational output i s  the key determinant of skills mismatch. However, 
convergent sources point to the fact that the quality o f  secondary education output in Thailand 
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may be inadequate b y  international standards. Thai Secondary Education Students score lower 
than average in international tests. The latest international test for quality o f  education, the 
TIMSS, revealed poor results for Thailand. Also, the latest result from PISA suggests that Thai 
students perform below the OECD average scores and poorly compared with peers in other 
Asian countries. More worrisome i s  the fact that fewer students are enrolling in vocational 
education. In a tight labor market such as the one in Thailand, vocational education may play a 
crucial role by providing very specific technical sk i l l s  to workers. However, in Thailand, the 
ratio o f  student at the upper secondary level who opt for vocational education instead of  general 
education has declined to 34 percent in 2001 from 46 percent in 1994. As a consequence, college 
degrees seem to be the only educational “signals” that are rewarded o n  the Thai labor 
market. Therefore, there i s  no  incentive to complete high school if staying the course until 
graduating from university i s  not an option. 

3.38 Improving the quality o f  secondary education i s  likely to increase the demand for 
secondary graduates and their wage premium, providing a strong incentive to complete 
secondary school. Specific measures could include improving the content o f  education for the 
s k i l l s  that are most needed (English language proficiency and I C T  ski l ls).  The RTG could 
consider introducing/reinforcing English in primary school and aim at teaching one or more 
courses in English in secondary school, both general and vocational in five years. In the long 
run, English language could become compulsory in all s k i l l s  development centers and for 
Diploma level. This would imply training more English teachers and improving the training o f  
existing ones. 

3.39 Employer-provided training i s  the other channel through which workers 
accumulate firm specific skills. Given the poor quality of  the educational output, managers in 
Thailand have been compensating by training workers themselves. The establishment of  a Skil l 
Development Fund (SDF) with mandatory contributions i s  as such a good decision. However, a 
stylized fact in the training literature i s  that SMEs,  who train the least in all countries, end up 
subsidizing the training by large f irms, as they w i l l  be forced to contribute to a fund mostly used 
by  large f i rms .  Investigating the reason why S M E s  train fewer workers than large f i r m s  and how 
to effectively raise their training incidence could be an interesting follow-up investigation. Given 
the low external training incidence, the Thailand Research Group could encourage external 
training, especially using more suppliers to train workers. That would increase the level o f  
technology linkages between the Thai domestic f i r m s  and multinational suppliers, one o f  the 
weakest links in the Thai technological capability chain as shown in the next chapter o f  this 
report. 
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4. STRENGTHENING TECHNOLOGICAL CAPABILITIES 

4.1 The role and importance o f  technological progress in industrial development i s  now well 
established and well illustrated by countries such as Korea and Singapore in East Asia. These 
countries have rapidly expanded their national and FTC required for process and product 
innovation and are currently able to produce and export complex manufactured goods. In 
contrast, other countries in the region such as Indonesia, the Philippines, Malaysia and Thailand 
are s t i l l  lagging far behind these regional leaders in terms o f  technological capabilities. The 
daunting challenge facing these countries today i s  to rapidly follow the steps o f  their successful 
neighbors in order to gear their economy towards a higher growth path and transition to a more 
sophisticated level o f  industrial development. 

4.2 Strengthening both national as well as FTC, i s  essential for industrial development if 
Thailand i s  to move from labor-intensive to more technology-intensive industries. National 
technological capability (NTC) can be defined as the aggregation o f  FTCs, taking into account 
linkages between f i r m s  and other economic agents, combined with all the factors and institutions 
that support the “technology” enabling en~ i ronmen t .~~  The nature of  these factors naturally 
differs across countries and can play a significant role in explaining differences in NTC. At a 
more microeconomic level, FTC encompasses the sk i l l s ,  knowledge and experience that 
enterprises must accumulate in order to operate technologies efficiently, and more importantly, 
to enable innovation in both their products and processes.72 I t  i s  at the firm-level where 
empirical analysis can help identify sources o f  low technological capabilities, and derive 
appropriate policy responses. 

4.3 Little, however, i s  known about firm-level technological performance in Thailand. 
Few studies on industrial technology in Thailand have either fully analyzed the technological 
factors that affect productivity and competitiveness at the firm-level or tested econometrically 
the influences affecting capability acquisition o f  these f i rms.  Indeed, a systematic analysis o f  a 
f i rm’s  technological performance has been difficult, i f  not impossible, due to the lack o f  
appropriate data, as evidenced b y  the dearth of  research on the subject. Fortunately, the PICS 
provides an information-rich dataset that i s  a prerequisite for such a study and enables the 
investigation o f  key factors that explain the heterogeneity o f  technological capabilities and 
performance across manufacturing establishments in Thailand. 

4.4 For this reason, the chapter develops the analytical tool of a TCZ in order to quantify 
and summarize differences in FTC and to assess technological development in Thailand. 
Following Wignaraja (1998,2002), T C I  draws on the taxonomy developed b y  La11 (1992), which 

71 La11 (2000) defines NTC as “the complex interaction o f  sk i l ls ,  experience, and effort that enables a country’s 
enterprises to efficiently buy, use, adapt, improve and create technologies. I t  comprises the non-market system o f  
interfirm networking and linkages, way o f  doing business, and the web o f  supporting institutions”. 
72 La11 (2002). 
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identifies and categorizes FTC into investment, production and linkages activities. T C I  permits 
useful comparison o f  the technological capabilities across f i r m s  and enables econometric 
analysis o f  the influences on the acquisition of  FTC. T C I  captures and integrates a variety of  
objective and subjective information into coherent measures o f  a f i rm 's  capacity to establish, 
operate and transfer technology. T C I  provides a composite measure o f  technological capabilities 
composed o f  information about firm-level technological behavior that i s  provided by  the rich 
data collected in the PICS. 

4.5 Empirical evidence presented in this chapter suggests that poor technological 
performance in Thailand i s  related to poor production technological capabilities and weak 
linkages, which both lead to less innovation. T C I  reveals that all but three industries 
(electronics & electrical appliances; machinery & equipment; and auto parts) are below average, 
which casts doubt on the use of  capital intensity as a measure o f  technological depth and points 
to the necessity o f  a more comprehensive approach to technological development. Moreover, 
linkages are the poorest component o f  TCI. Further results show that S M E ,  non-exporters and 
domestically-owned establishments are lagging far behind large establishments, exporters and 
establishments with FDI, respectively, in the acquisition o f  technological capabilities as 
evidenced b y  the TCI. Regression analysis indicates that the specific components of  the T C I  that 
are most correlated with higher TFT are training, new machinery & equipment, computerization 
and website use in interacting with suppliers and clients. 

4.6 For these reasons, Thai policymakers must focus on fostering the environment that 
promotes and enables the development of FTC, namely through investment in human 
capital, linkages and competition. The process o f  building FTC 'has four features that are 
particularly relevant and useful in guiding 

(a) FTC building i s  an incremental and cumulative process. Enterprises cannot 
instantaneously develop the capabilities needed to handle new technologies; nor can 
they make jumps into completely new areas o f  competence. Instead, they proceed in 
an incremental manner, building on past investments in technological capabilities and 
moving from simple to more complex activities. Therefore, education and training 
play crucial roles in the development o f  FTC. 

(b) Firms rarely acquire capabilities in isolation. FTC building must involve 
linkages and cooperation between economic agents, both private and public, local and 
foreign. New technologies, such as e-mail and website use in interactions with 
suppliers and buyers, can facilitate and lower costs o f  such linkages and quickly lead 
to further integration of economic agents. Interaction and interdependence between 
agents lead to collective learning, and thereby, linkages are a fundamental feature of  
technological capability building that policymakers should facilitate. 

(c) The development of FTC i s  the outcome of investments undertaken by firms 
in response to internal and external stimuli. Specifically, competition i s  conducive 
to higher investments in FTC, with competitors from abroad possibly the most potent 
inducement to s k i l l  and technology upgrading. Providing a metric such as industry- 

73 See Wignaraja (2002). 
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specific TCIs as a benchmark for f i r m s  to measure its technical ski l ls ,  knowledge and 
experience against those o f  i t s  competitors may encourage more investment in 
technological capabilities. 

Success in building FTC determines industrial success. Differences in the 
efficiency with which FTC are created may be a leading source o f  differences in TFP 
between countries. 

4.7 The chapter i s  organized as follows. The next part (Section A) w i l l  describe the 
operating environment o f  f i rms in Thailand by presenting available national indicators, which 
provides evidence that Thailand i s  technologically challenged. Evidence o f  technology use b y  
f i rms  based on data from the PICS w i l l  also be presented to corroborate the national indicators. 
Section B wi l l  then introduce and discuss the Technological Capability Index (TCI) that i s  
developed from PICS data. I t  w i l l  also explore the relationship between FTC and TFP through 
regression analysis. Section C w i l l  conclude with a discussion o f  policy recommendations. 

A. W H A T  I S  THAILAND’S CURRENT T E C H N O L O G I C A L  PERFORMANCE? 

4.8 Thailand’s current technological performance i s  not impressive. Available data 
indicate that the country does not have the number o f  researchers, the level o f  R&D 
expenditures, nor the number o f  patents filed in the United States that are consistent with i t s  level 
o f  development. Focusing on the fourth indicator that i s  commonly used in the literature -- high 
tech exports, Thailand’s performance seems quite good. However, this indicator i s  misleading 
since these exports do not reflect the country’s actual technological capability, but as discussed 
below, mainly reflect i t s  ability to attract FDI into capital-intensive activities involved in the 
assembly o f  high-tech products. The following sections present selected indicators from the 
PICS as well as the technological indicators mentioned above as two distinct sets: input and 
output indicators. These metrics provide a good snapshot o f  technological performance by Thai 
manufacturing establishments and w i l l  also help benchmark and better gauge performance in the 
future after the completion o f  an I C A  update. 

(a) Technological Input Indicators 

4.9 Technological input indicators are those that reflect the country’s ability to use, 
develop and absorb technology. They are part o f  the broader technological capabilities defined 
earlier and, generally include, among others, indicators such as the number o f  graduates from 
university and training institutes, Research and Development (R&D) expenditures and research 
staff. The PICS provides data on the two latter indicators, which w i l l  be discussed below. 
Chapter 3 discusses the country’s number o f  graduates and other education-related issues. 

R&D Expenditures 

4.10 
regional competitors, but also the expected level for i t s  income 

At the national level, R&D expenditures in Thailand are far below not only the levels o f  
Table 4.1 shows that the 

74 Ideally, cross-country comparisons o f  technological indicators should take into account that countries are at 
different stages on the technological path, and therefore, indicators should be normalized in some manner before 
comparisons are made. Unfortunately, lack of  data prohibits such weighting from being undertaken. 
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level o f  R&D expenditures as a percentage o f  GDP in Thailand i s  far below Singapore and, to a 
lesser extent, China and Malaysia. Further, a simple regression with available data from 2002 
for relevant countries i s  used to derive the predicted value o f  R&D expenditures as a percentage 
o f  GDP.75 The results are shown in Figure 4.1, which includes data for Thailand from 1996 and 
2002 and indicate that the level o f  R&D expenditures in Thailand has indeed been consistently 
below expected for i t s  level o f  income.76 These results warrant in-depth sector and industry- 
specific analyses, as well as an assessment o f  past government strategies to stimulate R&D. 

Table 4.1: Selected Technological Input Indicators 

Researchers in Expenditures 
R&D per for R&D 

million people (% GDP) 
1996-2002 1996-2002 

China 633 1.2 
Malaysia 294 0.7 
Singapore 4,352 2.2 
Thailand 289 0.2 

Note: Data are for the latest year available. 
Source: World Bank (2005). 

4.11 In the PICS sample, only a small percentage of Thai manufacturing establishments 
are engaged in R&D activities. Overall, 16.1 percent o f  manufacturing establishments report 
R&D activity in 2002. The difficulty in interpreting this percentage i s  due not only to the 
absence of  a temporal benchmark, but also to the lack o f  knowledge about the nature, quality, 
and sophistication o f  such activities. Nevertheless, the sample i s  r ich enough to draw specific 
results for several categories o f  f i r m s  based on ownership, industry and export status. The 
percentage o f  overall manufacturing establishments reporting R&D activities and across 
ownership, industry, and export status groups are presented in Figure 4.2. 

4.12 Based on the findings from the Chapter 1 that R&D i s  positively correlated with 
TFP and assuming that TFP growth i s  equivalent to greater technological performance, 
foreign-owned establishments and exporters seem to contribute more to lifting the country 
up the technological ladder.77 Indeed, foreign-owned establishments and exporters are more 

75 Data on R&D by productive enterprises (a better indicator o f  technological performance than total R&D, which 
includes non-industrial R&D) are not readily available. 
76 For a more rigorous analysis and interpretation, Figure 4.1 should normally only take into account countries with 
comparable economic and industrial structures since the relevance and level o f  R&D depends on these structures. 
This i s  not possible due to lack o f  data. The figure should therefore be interpreted with caution. However, 
notwithstanding these concerns, it gives an approximate sense of  the country’s standing. This remark also applies to 
Figure 4.3 which shows the number o f  researchers. 
77 In the future, a comprehensive panel database would be useful to better assess the contribution o f  R&D to TFP 
growth in Thailand in order to better guide policy recommendations. Several studies have investigated the 
contribution of TFP in other countries. Comin (2004), for example, argues that R&D i s  actually a small part o f  TFP 
growth. 
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l ikely to report R&D activities. 78 Approximately 23 percent o f  foreign-owned establishments, 
compared with 14 percent o f  domestically-owned ones, reported R&D expenditure in 2002. 
Food processing and electronics & electrical appliances are the industries with the highest 
percentages o f  f i r m s  reporting R&D. When considering only the sample o f  foreign-owned 
establishments, textile and food processing are the two industries with the highest percentages 
reporting R&D activities, at 36 percent and 35.3 percent, respectively. Food processing and 
clothing have the highest percentages o f  domestically-owned establishments reporting R&D 
activities, with 28 percent and 18 percent, respectively. In addition, 23 percent o f  exporters 
versus nine percent o f  non-exporters report R&D activities. For both exporters and non- 
exporters, food processing and electronics and electrical appliances are the industries with the 
highest percentage of establishments reporting R&D activities. 

re  4.1: R&D Expenditures and Level of Devel 

“1 Israel 

Source: World Development Indicators 2005. Author’s calculations. 

States 

Researchers 

4.13 At the national level, Thailand also falls behind regional competitors in terms of  the 
number of researchers -- a technological input indicator that reflects the capability of a 
country to build a knowledge base, and hence, approach or challenge i ts technological 
frontier. The aggregate data on the number o f  researchers per mill ion people presented in Table 
4.1 show that Thailand considerably lags behind China and Singapore. As illustrated in Figure 
4.3, the number o f  researchers in Thailand i s  below not only the level o f  regional competitors but 

In the future, a comprehensive panel database would be useful to better assess the contribution o f  R&D to TFP 
growth in Thailand in order to better guide policy recommendations. Several studies have investigated the 
contribution o f  TFP in other countries. Comin (2004), for example, argues that R&D i s  actually a small part o f  TFP 
growth. 

78 
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also the expected value given i t s  per capital GDP. This deficit in the number of  researchers has 
been persistent as the number of  researchers has increased only slightly since 1996. 

Figure 4.2: Percentage of Manufacturing Establishments Reporting R&D Activities in 2002 
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Source: Thailand PICS 2004. 

4.14 PICS data indicates that manufacturing establishments in Thailand use researchers, but 
the extent o f  their use in each industry varies with the ownership status. The results from the 
PICS presented in Figure 4.4 indicates that 21 percent o f  establishments employ staff exclusively 
for R&D (compared with 17 percent in Malaysia), with no considerable difference between 
foreign- and domestically-owned establishments (23 percent and 20 percent, re~pect ive ly ) .~~  
However, domestically-owned establishments have the highest percentage o f  staff employed 
exclusively for R&D (about 30 percent) in the industries that are more “technology-based”: auto 
parts; electronics & electrical appliances; and machinery & equipmentag’ In contrast, for foreign 
establishments, only one “technology-based” industry (machinery & equipment) i s  among the 
top three industries employing the highest percentage o f  staff exclusively for R&D. 

79 The questions asked in the two surveys are not quite the same. The Thailand survey asks if the firm has employed 
staff exclusively for desigddoing innovation/R&D in 2002-2003. The Malaysia survey only asks for 2001. 

“Technology-based” industries are identified using the OECD classification o f  high tech versus low-tech 
industries. 
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Figure 4.3: Number of Researchers and Level of Development 
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Source: World Development Indicators 2005. Author's calculations 

Figure 4.4: Firms Employing Staff Exclusively for R&D in 2002-2003 (%) 
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(b) Technological Output Indicators 

4.15 Technological outputs are the result o f  a successful combination of  FTC and the 
institutional framework supporting these capabilities. They can therefore be used to assess the 
efficiency o f  the technological inputs and, more generally, to give a sense o f  technological 
performance. At the national level, the most commonly used technological output indicators are: 
high-tech production; technology-based exports; scientific publications; and patents. At the firm 
level, the PICS data only provides information on patents, specifically the number o f  utility 
models, patents and copyright protected materials filed during the last two years. National-level 
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and firm-level indicators taken together can provide a sense o f  technological output performance 
in Thailand. 

Patents 

4.16 I n  the PICS, 10 percent of Thai establishments surveyed declared that they did file a 
patent during the last two years. Approximately the same percentage o f  establishments in the 
Malaysia PICS declare filing patents. Again, there are differences across ownership and export 
status groups. Among foreign-owned establishments, 13 percent declared filing patents, 
compared with 10 percent of  domestically-owned establishments. The percentage i s  also higher 
for exporters (12 percent) than for non-exporters (nine percent). The industries in Thailand with 
the highest percentages o f  establishments filing patents are those that are expected to be more 
high-tech based: auto parts (16.6 percent); electronics & electrical appliances (13.9 percent); and 
machinery & equipment (13.6 percent). The leading industries are slightly different in Malaysia, 
where electronics (18.4 percent), wood & wood furniture (12.4 percent) and auto parts (12.1 
percent) are the industries with the highest percentages. (See Figures A4.1 and A4.2 in Annex.) 

4.17 Innovation performance in Thailand can more accurately be assessed using the 
number of patents filed in the United States. Cross-country comparison using patent 
indicators from the respective PICS data remains difficult since national requirements for filing 
patents are not necessarily the same and the commercial value o f  these patents i s  also unknown. 
A comparison o f  the number of  patents filed in the United States can provide clearer assessment 
o f  the relative performance o f  countries since the requirements are the same for all applicants 
everywhere. Figure 4.5 shows that Thailand (along with Malaysia) has trailed far behind China 
and Singapore; the number o f  patents has been persistently very low over the 2000 to 2004 
period. This poor performance partially explains why the number o f  United States’ patents 
issued to Thailand i s  well below expected levels given i t s  per capita GDP, as depicted in Figure 
4.6. 

Figure 4.5: Patents Issued by the U S  to Selected East Asian Countries 
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I 

Note: Data include utility, design, plant and reissue patents. 
Source: United States Patent and Trademark Office (USPTO), Annual Report 2004. 
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Figure 4.6: Patents Filed in the United States 

Technology-based Exports (High-Tech Exports) 

4.18 High-tech exports are one of the macro indicators regularly used for technological 
performance analysis. More specifically, the share o f  high-tech exports in total manufactured 
products exports can give an indication o f  the degree of  sophistication and technological 
capabilities o f  the manufacturing sector. This share i s  expected to increase with 
industrialization. 

4.19 Initial inspection suggests that Thailand i s  well above its high-tech exports potential, 
as seen in Figure 4.7.'l Although this can reflect good technological performance, this indicator 
can be misleading for different reasons. First, the same high-tech products exported can be the 
outcome o f  different processes for different countries; a process involving sophisticated design 
and fabrication as opposed to a simple, relatively low-skilled based assembly process which i s  
clearly less productivity-enhancing. Second, the nature or composition o f  high-tech exports may 
vary from country to country. In order to use this indicator effectively, one needs to conduct 
industry-specific analyses looking at the relative importance o f  three categories o f  f irms: (i) 
f i r m s  assembling simple products; (ii) f i r m s  designing products while learning how to innovate; 
and (iii) f i r m s  designing products and conducting R&D for product innovation.82 Unfortunately, 

'* Electronics & Electrical Appliances, Auto Parts and Machinery & Equipment are the industries that have 
contributed the most to this performance. These sectors account for approximately 45 percent o f  total manufactured 
exports and explain more than 50 percent of  manufactured exports growth during the last decade (Bank o f  Thailand, 
2005). 

See Hobday (1995) for a discussion o f  this classification and Hobday (2000) for a review o f  case studies o f  
countries that have successfully managed their transition from low-tech to high-tech status. 
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such data are not currently available.83 Efforts b y  the government to set up a mechanism to 
systematically collect, update and analyze these type of indicators in the future are needed. 

Figure 4.7: High-Tech Exports i s  a Misleading Indicator of Technological Performances4 
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Source: World Bank (2005). 

4.20 Looking closer, Thailand appears to be more an “assembler” than a “designer”. 
The PICS survey reveals that Thailand relies heavily on unskilled production workers, who are 
more likely to be assemblers. Seventy-five percent o f  the workers in the manufacturing sector 
are unskilled production workers, whereas 1 1 percent are ski l led production workers (compared 
with 49 and 3 1 percent, respectively, in Malaysia).85 Both capital-intensive and high-tech exports 
can therefore be misleading technological performance indicators and should be interpreted with 
caution. Thailand at this stage i s  probably benefiting from i t s  relatively cheap labor, as are China 
and the Philippines, which encourage the relocation o f  labor-intensive activities from other 
countries moving up the technological ladder as well as inward F D I s .  To  illustrate this point, 
Japanese automobile companies are relocating to Thailand. Honda and Toyota, for example, 
have assembly factories in the country. In the electronics industry, Advanced Micro Devices 
( A m )  and Sony Semiconductor have established factories that are involved in assembling 
computer products and other electronics devices. In addition, Canon Engineering i s  an example 
o f  a Japanese machinery & equipment company that has located in Thailand. 

83 Also, information on import content of exports would help in better characterizing high-tech exports, but that 
would require detailed data on all the imported parts used by different industries, which are not available. For 
example, it i s  difficult to find data on all the parts imported to make a specific type o f  automobile. Also, it i s  
difficult to know whether the final products are exported or sold locally. 
84 Data are from the World Development Indicators database (World Bank, 2005), which defines high-tech exports 
as “products with high R&D intensity, such as aerospace, computers, pharmaceuticals, scientific instruments, and 
electrical machinery”. The database has i t s  limitations since i t  also does note take into account assembly activities. 
85 Thailand and Malaysia PICS data. 
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4.21 While Thailand remains very attractive to FDI, the challenge i s  to attract FDI that 
relies not only on importing ready-made technology, but also promotes local R&D and 
strengthens local learning and technological capabilities of  domestic firms. The 
attractiveness o f  Thailand i s  illustrated b y  the 2003 A.T. Kearny FDI Confidence Index, which 
ranks Thailand as the 16th most preferred destination for FDI in the world, above South Korea 
and Malaysia. The contribution (and origins) of  FDI to high-tech export performance, as well as 
i t s  linkages to local f i r m s  and i t s  role i t s  enhancing national and FTC deserves further 
investigation. 

4.22 International competition i s  both a threat to export markets and a stimulus for 
technological upgrading. As Thailand becomes increasingly challenged by the entry o f  new 
competitors in the global marketplace, the country needs to strengthen i t s  NTC, learn by doing, 
build i t s  own brand images and upgrade to more sophisticated products as Korea, Singapore and 
Taiwan have successfully accomplished during their export-led industrialization processes. The 
increase in high-tech exports i s  a good sign, but this i s  clearly insufficient to spark productivity- 
enhancing technological progress in the country. Forward-looking strategies that focus on sk i l l s  
development, importing o f  commercial firm-level R&D and access to foreign technology should 
be implemented. The second part o f  this chapter goes beyond the experience o f  successful 
regional competitors and focuses on identifying the potential key drivers o f  technological 
upgrading and learning using the PICS data. 

(c) WEF Technology Indicators 

4.23 This subsection w i l l  briefly present the technology indicators derived from the Global 
Competitiveness Index (GCI), which was recently developed b y  the WEF and i s  the most 
rigorous and comprehensive index currently available.86 I t  i s  grounded on a solid theoretical 
framework and builds on surveys including both qualitative and quantitative data. The index i s  
composed o f  sub-indices related to 12 pillars o f  growth including, among other factors, 
institutions, macroeconomic stability, human capital, technological readiness and innovation. 
Given the focus of  the chapter on technology, this section w i l l  only look at the relevant two 
pillars: (i) the technological readiness pillar, which takes into account the level o f  technology 
available to f i r m s  rather than the ability o f  a country to innovate; and (ii) the innovation pillar, 
which looks at a country’s ability to innovate and, hence, i s  relatively more important for 
countries that are close to the knowledge frontier.87 

86 In the first GCR (GCR 2001-2002), a GCI was presented. The index was derived from hard data and an Executive 
Opinion Survey. I t s  construction was based on three pillars (institutions, macroeconomic stability and technology 
readiness). The latest GCR presents a new and more comprehensive index, the Global Competitiveness Index, which 
i s  based on 12 pillars, including the three pillars o f  the initial GCI. (See GCR 2005 for a detail description o f  the 
indexes.) The new GCI i s  aimed at unifying the Business Competitiveness Index and the GCI previously developed 
by the WEF. 

The technological readiness pillar includes: technological readiness; firm-level technology absorption; quality o f  
competition in the ISP sector; laws relating to ICT; cellular telephones; internet users; and local availability o f  
specialized research and training services. 

The innovation pillar includes: quality o f  scientific research institutions; company spending on R&D; 
universityhndustry research collaboration; government procurement o f  advanced technology products; availability 
o f  scientists and engineers; utility patents; IPR protection; and capacity for innovation (GDP - exports + imports). 

87 
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4.24 Prior to presenting the indices corresponding to these pillars, it  i s  important to note 
that GCI takes into account the differences across countries in their stage of development. 
Indeed, countries are not necessarily at the same stage o f  development, and therefore, the relative 
importance o f  different pillars in explaining competitiveness and economic performance may 
vary. Based on this, the weighting o f  the pillars in the index changes with a country's level o f  
development." For instance, the innovation pillar i s  given a lower weight for countries below a 
certain income threshold. This i s  a practical approach that highlights the most important pillars 
for each country and helps facilitate country-specific policy recommendations. The index i s  at 
i t s  early stage o f  development, but can reasonably be used for cross-country comparison. I t s  
technological readiness and innovation sub-indices can complement the input and output 
indicators and present an accurate depiction o f  the relative technology performance o f  Thailand. 

4.25 F r o m  a sample of 160 countries, Thailand ranks 46 and 42, respectively, in terms of 
technological readiness and innovation. The country i s  doing relatively well when compared 
with countries classified at the same level o f  development (Le., countries in italics below 
Thailand in Table 4.2).89 Indeed, only Brazil i s  ranked as more technologically ready than 
Thailand. Compared with other East-Asian countries, Thailand generally fares well, but s t i l l  lags 
behind Malaysia and Singapore. On innovation, Thailand ranks higher than in technology 
readiness, but actually falls behind several countries in the same comparison group. 

4.26 Overall, technological performance in Thailand i s  not impressive. Improvement must 
be made for Thailand to catch up with other leading regional competitors. The remainder o f  this 
chapter adopts a microeconomic perspective and investigates the relationship between 
technological capabilities and firm performance. Empirical findings wi l l  help identify the most 
pressing issues in technology development facing Thai f i r m s  and guide policy recommendations. 

Technological non-core economies are those where innovation i s  not crucial for growth. They are relatively 
(compared with technological core economies) distant from the technological frontier, and can benefit more from 
technology adoptiodtechnology transfer, copy and imitation. The index for the core technology economies consist 
o f  two sub-indices: innovation; and ICT. 
88 Chapter 1.3 o f  the 2005 GCR presents a discussion on the maximum likelihood-based weighing methodology 
used to compute the GCI. 
89 Countries at the same level of development are those with real per capita GDP between US$2,000 and US$3,000 
and do not export more than 70 percent in primary goods (GCR, 2005). 
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Table 4.2: Ranking of Technological Readiness and Innovation Sub-Indexes 

Technological 
readiness 

index index 

China 54 26 
Indonesia 64 33 
Philippines 63 76 
Malaysia 28 25 
Singapore 7 11 
Thailand 46 42 
Brazil 42 32 
Bulgaria 62 84 
Peru 75 94 
Romania 53 53 
Tunisia 47 34 

Source: GCR (2004) and (2005). 

B. TCI: T O W A R D S  A BROADER DEFINITION OF TECHNOLOGY 

4.27 Industrial technological development i s  not a process that can be promoted instantly 
o r  easily b y  investing in new equipment or  imported technology, but rather requires 
conscious and continuous investments b y  firms in their own technological capability. That 
is, simply purchasing new machinery or entering into a partnership with an M N C  i s  insufficient 
for establishments in Thailand to catch up with global leaders. A growing literature stresses the 
difficult firm-specific processes involved in building technological capabilities and argues that 
enterprises have to undertake conscious investments to put technology to productive use.9o 
Transfer necessarily requires learning because many aspects o f  technologies are tacit; 
technological knowledge i s  difficult to embody in hardware or written instructions. The process 
o f  getting a new technology into production requires the development o f  new sk i l l s  and 
information. Mastery o f  new technologies, ultimately, can only be acquired through concerted 
effort, s k i l l  upgrading and investments in training, R&D activities and extensive experience. 

(a) Constructing the Firm-Level TCI 

4.28 F o r  the analysis, a functional index -- TCZ -- i s  developed in order to quantify and 
summarize differences in FTC. I t  serves as useful tool for the assessment o f  technological 
development in Thailand. T C I  permits useful comparison o f  the technological capabilities 
across f i r m s  and enables econometrig analysis o f  the influences on the acquisition o f  FTC. T C I  
captures and integrates a variety o f  objective and subjective information into coherent measures 
o f  a f i rm ’s  capacity to establish, operate and transfer technology. T C I  provides a composite 
measure o f  technological capabilities composed o f  information about firm-level technological 
behavior that i s  provided b y  the rich data collected in the PICS. 

See Pack and Westphal (1986), Katz (1987), La11 (1992), Bell and Pavitt (1993), Pietrobelli (1997), Wignaraja 90 

(1998), Romijn (1999), Wignaraja (2002), and Metcalfe (2003). 
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4.29 Following Wignaraja (1998, 2002), TCI  draws on the taxonomy developed by La11 
(1992), which identifies and categorizes FTC into Investment, Production and Linkages 
activities. Table 4.3 recreates the illustrative matrix o f  the major technical functions involved in 
the development of  FTC from La11 (1992). ‘The columns categorize the major FTC by  function, 
and the rows identify the degree o f  complexity or difficulty as measured b y  the nature o f  activity 
from which the technological capability arises.91 The advantage o f  this framework i s  that i t 
provides a clear continuum o f  technical functions that are necessary for the development of  FTC 
from the time new technology enters a given firm to when i t  exits to other f i r m s  and institutions. 

4.30 
Investment, Production and Linkages: 

As seen in Table 4.3, La11 (1992) identifies three broad categories of FTC -- 

(0 

(ii) 

Investment technological capabilities are s k i l l s  and information required 
before the investment i s  undertaken and those needed for carrying out the 
investment itself. These activities include project preparation, technology 
identification and transfer and workforce training. The understanding gained b y  
the operating firm of  the basic technologies involved affect the efficiency with 
which i t  later operates i t s  facilities. A crucial factor in the development o f  
technological capabilities i s  the stock o f  skil led employees and additions to this 
stock b y  training, both in-house and externally. 

Production technological capabilities range from basic s k i l l s  such as 
adoption, operation and maintenance to more advanced knowledge such as 
adaptation, improvement and equipment “stretching” to ultimately the highest and 
most demanding technical proficiencies o f  research, design and innovation. This 
category covers both process and product technologies as well as the monitoring 
and control functions included under industrial engineering. Process 
technological capability includes quality control, maintenance, plant layout, 
inventory control and improvements in equipment and processes. Product 
technological capability includes mastering product design and specifications, 
improving existing products, developing new products and licensing product 
technology. The sk i l l s  classified under this production category determine not 
only how efficiently and effectively given technologies are operated and 
improved, but also how successfully in-house efforts are utilized to absorb 
technologies bought or imitated from other f i rms.  

(iii) Linkages to technological capabilities are the sk i l l s  needed to exchange 
information, knowledge and technology with component or raw material 
suppliers, buyers of output, subcontractors, consultants, service f i r m s  and 
technology institutions. These linkages affect not only the productive efficiency 
of  the firm, but also the diffusion o f  technology throughout the economy and the 
deepening o f  the industrial structure, both o f  which are essential to industrial 

Since the simplicity or complexity of a particular function i s  difficult to judge a priori, this categorization i s  
simply indicative rather than exact. The technological capabilities matrix i s  not intended to represent a necessary 

91 

sequence o f  learning since different firms do adopt different technologies using different sequences. See Lai l  
(1992). 
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development. Such extra-market linkages play a significant role in promoting 
productivity increase and building technological capability at the national level. 

4.31 TCI i s  constructed by mapping questions available in the PICS onto the taxonomy 
of  FTC developed by La11 (1992) described above, with the scoring system shown in Table 
4.4. T C I  i s  composed o f  27 separate technical activities. Investment technological capabilities 
are represented by  six separate technical activities covering investment planning, technology 
transfer and workforce training. Production technological capabilities are represented by 14 
separate technical activities, which range from common process engineering tasks (such as 
upgrading machinery & equipment, introducing new technology, and I S 0  9000 quality 
management status) to product engineering tasks (such as improving existing products, 
introducing new products and researching and developing new designs). Linkages to 
technological capabilities are represented by  seven separate technical activities involving 
technological interactions with buyers o f  output, suppliers and research institutions. A single 
point i s  given for each technical activity the firm has performed; for higher levels o f  IT-related 
investments and computer-controlled machinery, an additional point i s  scored. Therefore, each 
firm i s  ranked out o f  a total technological capability score of 29, and the result i s  normalized to 
give a value between 0 and lq9* 

~ 

92 Weighting complex activities more than simple ones was considered in the construction o f  TCI. However, the 
very nature o f  technological learning through the accumulation of  experience in problem solving aided through 
formal research effort or aided by external inputs dictates that mastery would proceed from simpler to more difficult 
activities. For example, an establishment undertaking an advanced activity such as in-house process innovation 
would have also completed the basic task of assimilating process technology. Therefore, that particular 
establishment would have gained two points and further weighting would skew TCI  in favor o f  establishments with 
high levels o f  technological capabilities. 
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Table 4.4. TCI  for the Thailand PICS Sample 

INVESTMENT 

Expect to make a substantial 
increase in investment in order to 
increase capacity or improve 
quality? (iii-4) 

[Yes=l] [No=O] 

What percentage o f  your next 
investment wi l l  be I T  related? 
(iii-4-36) 

[None=O] 
[>O and e10 Percent=l] 

[L lO Percent=2] 

Training o f  workforce to 
implement technology transferred 
from parent establishment? 
(iii-19-2) 

[Yes=l] [No=O] 

If a supplier to a M N C  and 
learned new technology from that 
MNC, was it explicitly via MNC 
licensing, training, quality 
certification programs? 
(iii-20b) 

[Yes=l] [No=O] 

Run formal in-house training 
programs for employees? 
(x-20) 

[Yes=l] [No=O] 

Send employees to formal 
training programs run by other 
organizations? 
(x-23) 

[Yes=l] [No=O] 

(Table 4.4 continued on nextpage) 

PRODUCTION 

What percentage o f  your production 
machines i s  computer controlled? (iii-7) 

[None=O] 
[>O and e30 Percent=l] 

[L30 Percent=2] 

Employ staff exclusively for desigddoing 
innovation/R&D? (iii-12) 

[Yes=l] [No=O] 

Subcontract R&D project to other 
companies or organizations? (iii-13) 

[Yes=l] [No=O] 

Paid royalties? (iii-14) 

[Yes=l] [No=O] 

Planning to introduce new designs or 
products in the next 2 years? (iii-IS) 

[Yes=l] [No=O] 

Upgraded machinery & equipment? 
(iii-16-1) 

[Yes=l] [No=O] 

Entered new markets due to process or 
product improvements in cost or quality? 
(iii-16-2) 

[Yes=l] [No=O] 

Filed any patent/ utility models or 
copyright protected materials? (iii-16-3) 

[Yes=l] [No=O] 

Developed a new product line? (iii-16-4) 

[Yes=l] [No=O] 

LINKAGES WITHIN 
ECONOMY 

Technology innovation developed 
in collaboration with other firms? 
(iii-18-1) 

[Yes=l] [No=O] 

Technology innovation developed 
in collaboration with universities? 
(iii-18-2) 

[Yes=l] [No=O] 

Technology innovation developed 
in collaboration with research 
institutions? 
(iii-18-3) 

[Yes=l] [No=O] 

Technology innovation developed 
in collaboration other 
institutions? (iii-18-5) 

[Yes=ll [No=Ol 

If a supplier to a MNC, did you 
learn any new technology from 
that MNC? (iii-2Ou) 

[Yes=l] [No=O] 

Use e-mail in interactions with 
clients and suppliers? (viii-28u) 

[Yes=l] [No=O] 

Use website in interactions with 
clients and suppliers? (viii-28b) 

[Yes=l] [No=O] 
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Table 4.4. (cont. 1 

INVESTMENT 

Note: Codes for variables in Thailand PICS 

PRODUCTION LINKAGES WITHIN 
ECONOMY 

Upgraded an existing product line? 
(iii-16-5) 

[Yes=l] [No=O] 

Introduced new technology that has 
substantially changed the way the main 
product i s  produced? (iii-16-6) 

[Yes=l] [No=O] 

Adaptation or R&D o f  technology 
transferred from parent establishment to 
suit local conditions? (iii-19-1) 

[Yes=l] [No=O] 

Have you received any government 
incentives to conduct technological 
innovation and R&D? (iii-21) 

[Yes=l] [No=O] 

Has your firm received any I S 0  (e.g. 
9000,9002, or 14,000) certification? 
(i i i-26) 

[Yes=l] [No=O] 

104 dataset denoted in parentheses. 

(b) Technological Capabilities in the Thailand PICS Sample 

Kernel Density Analysis 

4.32 The data suggests a wide variation in T C I  scores between manufacturing establishments 
in Thailand across regions, industries, size, ownership, export status and industrial estates. Table 
4.5 presents the frequency distribution o f  the technological capability scores for the 1,385 
establishments in the Thailand PICS sample. Figures 4.8,4.9, and 4.10 graphically represent the 
distribution o f  T C I  across regions, industries, size, ownership, export status and industrial estates 
with kernel density plots, which are useful tools allowing the visualization o f  the differences in 
technological capabilities scores across groups. Tables A4.3, A4.4 and A4.5 in the Annex 
present the statistics across the various groups noted above. These tables also provide average 
T C I  scores as well as T C I  for each o f  the activities: Investment, Production, and Linkages. 
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4.33 TCI confirms the macro analysis showing that there i s  much room for improvement 
in the technological capabilities of Thai manufacturing establishments. More than half the 
sample do less than half of  the 27 activities that composed T C I  (score o f  0.5) and only three 
percent o f  the sample have high levels of  technological capabilities (scores more than 0.8) as 
seen in Table 4.5. The average T C I  score i s  0.413 with a standard deviation o f  0.222 and median 
of  0.435. Moreover, almost a fifth of  the PICS establishments do fewer than five o f  the 27 
technological capabilities activities (TCI scores between 0 and 0.2). 

4.34 Decomposing TCI into the three main types o f  activities shows that Thai 
manufacturing establishments are lagging in Production, and especially, Linkages to 
Technological Capabilities. Average Production TCI score i s  0.364 (5 of  14 activities) and 
average linkages T C I  score i s  0.309 (two o f  seven activities). Fewer than one percent o f  all 
PICS establishments have high levels of  Production and Linkages (scores more than 0.8). Nearly 
a quarter o f  establishments engage in fewer than three o f  14 Production technological 
capabilities activities, and more strikingly, more than 40 percent o f  the sample do only one or no 
technical activities related to Linkages. As Linkages are crucial in the development of  
technological capabilities, policy should endeavor to facilitate and develop the economic and 
political environment that foster cooperation, interaction and interdependence between economic 
agents. 

Table 4.5: Descriptive Statistics of TCI  in Thai Manufacturing (n=1,385) 

Mean 0.4 13 
Median 0.435 

Overall TCI 
Mean 
Std. Dev. 
Median 

Std. Dev. 0.222 

Investment TCI Production TCI Linkages TCI 
0.426 0.364 0.309 
0.266 0.220 0.208 
0.500 0.357 0.333 

Frequency distribution of TCI 
Over TCI OSTCI10.2 0.2cTCI10.4 0.4cTCI10.6 0.6eTCI10.8 0.8cTCI51 
Percentage 19.4 30.3 26.1 21.3 3.0 

Investment TCI OITCI50.2 0.2cTCI10.4 0.4eTCI10.6 0.6eTCI10.8 0.8cTCI11 
Percentage 26.7 22.9 20.6 18.1 11.7 

Production TCI 05TCI10.2 0.2cTCI10.4 0.4cTCI10.6 0.6cTCI10.8 0.8eTCI11 
Percentage 23.5 29.7 32.7 13.4 0.8 

Linkages TCI OITCI10.2 0.2eTCI50.4 0.4eTCI10.6 0.6eTCI10.8 0.8cTCI11 
Percentage 42.2 16.1 20.8 10.2 0.7 

Source : Thailand PICS 2004. Author's calculations. 

4.35 Regionally, establishments located in the East and Central score highest and those 
in the North, Northeast, and especially, the South, score lowest on the TCI scale. 
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Establishments in Bangkok and Vicinity on average score somewhere in between these two 
groups. Figure 4.8 shows the individual kernel densities o f  T C I  for each o f  the six regions in 
Thailand. The mass o f  density for the East and Central lies to the right o f  the mass o f  density of  
all other regions. This implies that the probability o f  observing a manufacturing establishment 
with a high T C I  score i s  greater in the East and Central. The establishments located in the East 
and Central are consistently ranked first and second, respectively, in terms o f  average T C I  scores 
overall (0.495 and 0.451) and in each o f  the three areas o f  activity: Investment (0.529 and 0.471); 
Production (0.428 and 0.396); and Linkages (0.370 and 0.333), respectively. Establishments in 
Bangkok follow with overall average T C I  score o f  0.415, and also in Investment (0.411), 
Production (0.370), and, surprising, Linkages (0.3 16). Establishments located in the Northeast 
region have the poorest average Investment and Linkages T C I  scores o f  0.303 and 0.202, 
respectively. Establishments located in the South have the poorest average Production TCI score 
o f  0.217. 

4.36 Across industries, establishments in electronics & electrical appliances, auto parts 
and machinery & equipment score highest and those in textiles, clothing, rubber & plastics 
and wood & wood furniture score lowest on the TCI scale. Figure 4.9 shows the individual 
kernel densities o f  T C I  for each o f  the eight selected manufacturing industries in Thailand. The 
mass o f  density for the electronics & electrical appliances, auto parts, and machinery & 
equipment industries lies to the right o f  the mass o f  density o f  all other industries. This implies 
that the probability of  observing a manufacturing establishment with a high T C I  score i s  greater 
in these three industries. The establishments in electronics & electrical appliances, auto parts 
and machinery & equipment are consistently ranked first, second and third, respectively, in terms 
o f  average T C I  scores overall and in each of the three areas o f  activity: Investment (0.616,0.559 
and 0.457); Production (0.479, 0.468 and 0.430); and Linkages (0.404, 0.378 and 0.347), 
respectively. Establishments in wood & wood furniture score the worst in all three areas, with 
averages o f  0.265, 0.27 1 and 0.241 in Investment, Production and Linkages, respectively. 
(Establishments in textiles are tied for the worst average Linkages T C I  score.) Establishments in 
clothing have the second worst average Investment T C I  score o f  0.340. Establishments in rubber 
& plastics have the second poorest average Production T C I  score of  0.294. 

4.37 Large establishments on average score higher on the TCI scale than SMEs, and a 
large part of the disparity can be attributed to differences in Investment TCI scores, 
specifically the gap between the incidence of in-house and outside training across these two 
groups. The average TI  scores for large establishments and S M E s  are 0.529 and 0.343, 
respectively. Much o f  the gap between the size groups i s  traceable to differences in investment 
in technological capabilities. Large establishments and S M E s  have an average Investment T C I  
score o f  0.553 and 0.348, respectively. More specifically, the percentage o f  large establishments 
and S M E s  running formal in-house training are 86.6 percent and 51.9 percent, respectively, and 
sending employees to formal outside training programs are 78.2 percent and 52.0 percent, 
respectively. (See Figure 4.10.) 

4.38 Similarly, foreign-owned establishments on average score higher on the TCI scale 
than those domestically-owned, and most of the disparity can be attributed to differences in 
Investment TCI, specifically the gap between the incidence of training due to technology 
transfer from parent establishments as well as the incidence of learning new technology 
from MNCs. The average T I  score for foreign- and domestically-owned establishments are 
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0.541 and 0.368, respectively. Similar to the findings for size groups, much o f  the gap between 
the foreign- and domestically-owned establishments i s  traceable to differences in investment 
technological capabilities. Foreign- and domestically-owned establishments have an average 
Investment T C I  score o f  0.590 and 0.368, respectively. More specifically, the percentages o f  
foreign- and domestically-owned establishments training i t s  workforce due to implementation o f  
technology transferred from the parent establishments are 45.0 and 3.1 percent, respectively. 
The percentages o f  foreign- and domestically-owned establishments learning new technology 
through licensing, training, and quality certification programs offered by MNCs buyers are 35.8 
and 9.2, respectively. (See Figure 4.10.) 

4.39 Exporters as well as establishments located within industrial estates on average 
score higher on the TCI scale than non-exporters and those located outside industrial 
estates, respectively. The average T C I  score for exporters and non-exporters are 0.465 and 
0.344, respectively. The gap in average scores for each o f  the three areas o f  activity between 
exporters and non-exports are approximately similar. Similarly, the average T C I  score for 
establishments located within and outside industrial estates are 0.477 and 0.402, respectively. 
The gap in average scores between these two groups i s  somewhat smaller and approximately 
s imi lar  for the three areas o f  activity. (See Figure 4.10.) 

Regression Analysis 

4.40 Given that many of the above characteristics of manufacturing establishments are 
correlated, a more rigorous investigation using regression analysis i s  conducted to test for 
the influence of several factors on the level of technological capabilities. The following 
model i s  estimated b y  OLS: 

TCI, = a + PILARGE, + &EXPORTER, + P3FOREIGNi + p,IND - ESTATE, 
+ ps IMPORTED - TECHNOLOGq + &CAPITAL -VINTAGE, + p7 AGE, 

+ C { k ~ ~ ~ ~ ~ ~ ~ ~ k ,  + CA,REGION,, +E,, 113 
k 1 

where LARGE, EXPORTER, FOREIGN, IND-ESTATE, CAPITAL-VINTAGE, AGE, INDUSTRY 
and REGION are defined as above, and IMPORTED-TECHNOLOGY i s  a dummy variable that 
i s  equal to 1 if the establishment imported new machinery & equipment from a developed 
country, and equal to 0 otherwise. Separate regressions are estimated for TCI, Investment TCI, 
Production TCI and Linkages TCI. Results are presented in Table 4.6. 
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Figure 4.8: Kernel Density Plots of TCI by Region 
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Technological Capabilities Index 

Source: Thailand PICS 2004. Author’s calculations. 

Figure 4.9: Kernel Density Plots of TCI by Industry 
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Source: Thailand PICS 2004. Author’s calculations. 
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4.4 1 TCI regression estimates show that the positive correlation between establishment 
size, export status and ownership found in the comparison of kernel densities sti l l  hold 
when controlling for several other establishment characteristics. As seen in Column 1 
Table 4.6, the coefficients on LARGE, EXPORTER AND FOREIGN are both positive and highly 
statistically significant. The coefficients on IMPORTED-TECHNOLOGY and CAPITAL 
VINTAGE are also significant and positive. However, the coefficient on the industrial estate 
dummy variable in not significantly different from 0. The same relationship between the above 
establishment characteristics hold in the regression o f  Investment TCI, Production TCI, and 
Linkages TCI, as seen in Columns 2,3 and 4, respectively. 

4.42 In contrast to the findings in the previous section, establishments in Bangkok and 
Vicinity on average have higher TCI scores than all other regions when controlling for all 
the establishment characteristics in the full model. As seen in Column 1 o f  Table 4.6, the 
coefficients on each region measure the difference between average T C I  scores o f  establishments 
in i t s  region versus those in Bangkok and Vicinity, holding all other establishment characteristics 
in the model constant. All coefficients are negative, and these results are statistically significant 
except for the coefficient on the East region. This pattern holds in the Production T C I  and 
Linkages T C I  regressions, as seen in Columns 3 and 4 o f  Table 4.6. Investment T C I  for 
establishments in Bangkok and Vicinity i s  higher than that for establishments in the Northeast 
and South, but not significantly different to the Investment T C I  for establishments in the North, 
Central, and East regions, as seen in Column 2 o f  Table 4.6. Differences in technology across 
regions therefore capture firm characteristics such as size, export status and foreign 
ownership. As seen in Chapter 2 of this report, firms in the East and Central are larger 
and more export-oriented than those in Bangkok and Vicinity. 

4.43 The pattern in TCI across industries i s  similar to results found in the previous 
section with one notable difference: establishments in rubber & plastics now have on 
average higher TCI than food processing, clothing, textiles and wood & wood furniture. 
When several establishment characteristics are taken into account, establishments in rubber & 
plastics on average score 4.3 percent higher on the T C I  scale than establishments in food 
processing, as seen in Column 1 o f  Table 4.6. This finding reconciles the apparent discrepancy 
between the classification of rubber & plastics as a high-tech industry in Chapter 2 and the 
results of  the kernel density analysis. As seen in Column 2, this finding i s  even strong when the 
dependent variable i s  Investment TCI, for which establishments in rubber & plastics score on 
average 0.108 higher than those in food processing, and this result i s  highly statistically 
significant. The coefficient on rubber & plastics i s  not significantly different from that on food 
processing in the regression with Production T C I  and Linkages T C I  as dependent variables. 
Electronics & electrical appliances, auto parts and machinery & equipment s t i l l  remain the 
industries where establishments are scoring the highest on the T C I  scale. 

4.44 Consistent with the finding in Chapter 3, English language proficiency and I T  skills 
of the workforce are strongly correlated with the technological capabilities of the 
establishment. Given the importance o f  worker s k i l l s  in the development o f  FTC and the finding 
o f  s k i l l s  shortage in the previous chapter, s k i l l  quality o f  the workforce i s  introduced in Equation 
[ 13 to shed light on the relationship between T C I  and worker ski l l .  Dummy variables indicating 
establishment self-assessed “very poor” rankings of  12 different workforce sk i l l s  are added to the 
full model. Results are presented in Table 4.7. Only the coefficient on “very poor” IT s k i l l s  i s  
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statistically significant and negative in all four equations. The coefficient on "very poor" 
English proficiency i s  negative and statistically significant in regressions with overall T C I  and 
Production T C I  as dependent variables, marginally significant in the Linkages TCI regression 
and not significant in the Investment T C I  regression. 

Table 4.6: TCI Regression Estimates 
(1) (2) (3) (4) 

[Dependent Variable] TCI Investment TCI Production TCI Linkages TCI 
Large 0.147'" 0.162';" 

(0.01 1) (0.014) 
Exporter 0.065"' 0.051"' 

(0.011) (0.014) 

(0.013) (0.017) 
Industrial Estate 0.002 0.014 

(0.014) (0.018) 
Imported New Machinery 0.056"' 0.068"' 

from Developed Country (0.014) (0.018) 
Capital Vintage 0.001*" O.OOl** 

(0.000) (0.000) 
Age 0.000 0.000 

(0.001) (0.001) 

Textiles -0.053" -0.022 

Foreign 0.068"' 0.100"' 

Industry [Omitted Comparison Group: Food Processing] 

(0.022) (0.026) 

(0.022) (0.026) 
Auto Parts 0.136"' 0.179"' 

(0.023) (0.028) 
Electronics & Electrical 0.104"' 0.172"' 

Appliances (0.021) (0.026) 
Rubber & Plastics 0.043 ** 0.109"" 

(0.020) (0.024) 
Wood & Wood Furniture -0.065"' -0.067" 

(0.023) (0.027) 
Machinery & Equipment O . l O l * * *  0.116"' 

(0.022) (0.026) 

Clothing -0.054" -0.035 

Region [Omitted Comparison Group: Bangkok & Vicinity] 
North -0.059'" -0.024 

(0.022) (0.027) 
Central -0.040" -0.02 

(0.018) (0.021) 

(0.016) (0.020) 
East -0.017 0.007 

Northeast -0.13 1 *** -0.134"' 
(0.023) (0.026) 

South -0.153'" -0.074*** 
(0.020) (0.024) 

Constant 0.274"' 0.239"' 

0.132"' 
(0.012) 
0.042"' 
(0.012) 
0.052'" 
(0.014) 
-0.001 
(0.014) 
0.053"' 
(0.016) 
0.001"' 
(0.000) 
0.000 

(0,001) 

-0.059" 
(0.024) 

-0.068"' 
(0.024) 

(0.024) 
0.065"' 
(0.023) 
0.013 

(0.022) 
-0.065"' 
(0.024) 
0.087"'; 
(0.023) 

0.108*** 

-0,044' 
(0.025) 
-0.039" 
(0.019) 

(0.017) 

(0.027) 
-0.166"' 
(0.022) 
0.267"' 

-0.025 

-0,101 *** 

0.095"' 
(0.012) 
0.097"' 
(0.012) 
0.037"' 
(0.013) 

(0.015) 
0.025' 
(0.015) 
0.001"' 
(0.000) 
0.001 

(0.001) 

-0.043" 
(0.021) 
-0.015 
(0.021) 
0.0 8 9 * * 
(0.023) 
0.076"' 
(0.021) 
0.026 

(0.021) 
-0.029 
(0.023) 
0.067"' 
(0.022) 

-0.100"' 

-0.003 

(0.023) 
-0.041" 
(0.018) 

(0.016) 
-0.130"" 
(0.022) 

-0.124"' 
(0.021) 
0.187'" 

-0.014 

(0.023) (0.028) (0.025) (0.023) 

Adjusted R-squared 0.389 0.344 0.297 0.254 
Robust standard errors in parentheses. 

Observations 1,374 1,374 1,374 1,374 

* significant at 10%; ** significant at 5%; *** significant at 1% 
Source : Thailand Productivity and Investment Climate Survey 2004. Author's calculations 
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Table 4.7: Workforce Skills Regression Estimates 
(1) (2) (3) (4) 

[Dependent Variable] TCI Investment TCI Production TCI Linkages TCI 
' V e r y  Poor" Quality of Workforce Skill in: 

English language -0.031"' -0.016 -0.034"' -0.022. 
proficiency (0.012) (0.014) (0.012) (0.012) 
Professional Communication -0.022 0.014 -0.035 -0.019 

(0.022) (0.028) (0.025) (0.021) 
Social -0.003 -0.02 0.000 0.009 

(0.025) (0.030) (0.026) (0.025) 
Teamwork -0.01 1 0.039 -0.038 0.008 

(0.038) (0.038) (0.042) (0.035) 
Leadership -0.009 -0.014 0.004 -0.032 

(0.020) (0.024) (0.021) (0.022) 
Time Management 0.01 0.006 0.003 0.025 

(0.024) (0.031) (0.025) (0.025) 
Adaptability -0.004 -0.051 0.015 0.003 

(0.03 1) (0.035) (0.033) (0.032) 

(0.022) (0.026) (0.023) (0.023) 
Numerical 0.016 -0.017 0.03 1 * 0.007 

(0.018) (0.024) (0.018) (0.018) 

(0.026) (0.031) (0.028) (0.026) 
I T  -0.047"' -0.045*** -0.047'" -0.027" 

(0.012) (0.015) (0.013) (0.013) 

CreativitylInnovation 0.013 0.022 0.003 0.021 

Problem Solving -0.001 -0.012 0.014 -0.027 

TechnicaVProfessional -0.034 -0.015 -0.034 -0.035 
(0.021) (0.026) (0.022) (0.022) 

Establishment Characteristics Yes Yes Yes Yes 
Observations 1,374 1,374 1,374 1,374 
Adjusted R-squared 0.41 1 0.353 0.319 0.266 
Notes : Establishment characteristics include Large, Exporter, Foreign, Indushial Estate, Imported Technology, Capital Vintage, Age, Industry, and Region. . .  . .  
A constant i s  also included in the regression. 

Robust standard errors in parentheses. 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Source : Thailand Productivity and Investment Climate Survey 2004. Author's calculations 

(c) TCI Matters for TFP 

This section presents the results of regression analysis examining the relationship 
between: TCI and TFP93. The following model i s  estimated using OLS: 

ln(TFP), = a+ @CI, + PILARGE, + P2EXPORTER, + ,8,FOREIGN, + p41ND - ESTATE, 
+ p5 IMPORTED - TECHNOLOGY; + &CAPITAL -VINTAGE, + p7 AGE, 

where LARGE, EXPORTER, FOREIGN, IND-ESTATE, CAPITM-VINTAGE, AGE, 
INDUSTRY, REGION and IMPORTED-TECHNOLOGY are defined as above. Two alternative 
specifications for TCI are used: T C I  and T C I  decomposed into Investment TCI; Production TCI; 
and Linkages TCI. Results are present in Table 4.8. 

93 See Chapter 1 and Chapter 1 Appendix for the methodology to compute TFP. 

114 



4.45 As can be seen in Table 4.8, T C I  i s  strongly correlated with TFP, and all o f  this 
relationship i s  being driven by  Investment TCI. The results in Column 1 o f  Table 4.8 show that 
the coefficient on TCI i s  0.264 and statistically significant at the one percent level. A 10 percent 
increase in T C I  i s  associated with a 2.64 percent increase in TFP; moving to 1 from 0 on the T C I  
scale i s  associated with a 26.5 percent increase in TFP, holding all other covariates constant. 
The results in Column 2 o f  Table 4.8 show that the coefficient on Investment T C I  i s  0.228 and 
statistically significant at the one percent level, whereas the coefficients on Production T C I  and 
Linkages T C I  are not statistically significant. A 10 percent increase in Investment TCI i s  
associated with a 2.28 percent increase in TFP; moving to 1 from 0 on the Investment T C I  scale 
i s  associated with a 22.8 percent increase in TFP, holding all other covariates constant. 

Table 4.8: TFP Regression Estimates 

(1) (2) 
lDeDendent Variable 1 ln(TFW 1dTFP) 
TCI 

Investment TCI 

Production TCI 

Linkages TCI 

Large 

Exporter 

Foreign 

0.270*** 
(0.089) 

0.402*** 
(0.035) 
0.213*** 
(0.034) 
0.155*** 
(0.039) 

Industrial Estate 0.068* 
(0.037) 

Imported New Machinery 0.109** 
from Developed Country (0.047) 

Capital Vintage 0.001 
(0.001) 

Age 0.006* * * 
(0.002) 

Constant 2.176*** 
(0.074) 

Industry Yes 

0.225*** 
(0.080) 
0.041 

(0.098) 
0.045 

(0.093) 
0.395*** 
(0.036) 
0.2 15*** 
(0.034) 
0.147*** 
(0.039) 
0.067* 
(0.038) 
0.105** 
(0.047) 
0.001 

(0,001) 
0.006*** 
(0.002) 
2.175*** 
(0.074) 

Yes 
Region Yes Yes 
Observations 1,047 1,047 
Adjusted R-squared 0.984 0.984 
Robust standard errors in parentheses. 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Source : Thailand Productivity and Investment Climate Survey 2004. Author's calculations 
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4.46 Estimation o f  a model with T C I  disaggregated and specified as 29 separate activities 
shows that running formal in-house training i s  the only investment activity significantly 
associated with higher TFP. Computerizing and upgrading machinery and receiving I S 0  
certification are the only production activities significantly associated with higher TFP, and 
using a website in interactions with clients and suppliers i s  the only linkages activity 
significantly associated with higher TFP. Establishments running formal in-house training 
programs have, on average, 12.4 percent higher TFP than those that do not. Establishments that 
use computers to control 30 to 100 percent o f  their production machinery, have upgraded their 
machinery & equipment in the last two years and have received any I S 0  (e.g. 9000, 9002 and 
14,000) certification have, on average, 12.0, 10.8 and 7.9 percent higher TFP, respectively. 
Establishments that use a website in interactions wi th clients and supports have, on average, 9.5 
percent higher TFP. (See Table 4.2.10 in the Annex for detailsSg4) Chapter 5 w i l l  examine more 
closely the positive effects of  website use and I C T  in general on firm productivity. 

C. CONCLUSIONS AND POLICY R E C O M M E N D A T I O N S  

4.47 Given the deficiencies in technological capabilities, the typical firm in Thailand will 
use the same technology less efficiently than i ts  counterparts in competitor countries with 
better trained labor. While all activities listed in the matrix o f  technological capabilities do not 
have to be performed for every industrial venture, there i s  a core set o f  basic competencies in 
each o f  the three categories that have to be internalized by the firm to ensure successful 
commercial operation. If a firm i s  unable by  itself to decide on i t s  investment plans or selection 
of equipment processes, or to reach minimum levels of  operating efficiency, quality control, 
equipment maintenance and cost improvement, or to adapt i t s  product designs to changing 
market conditions, or to establish effective linkages with reliable suppliers, i t  i s  unlikely to be 
able to compete effectively in open markets. Moreover, the basic core o f  ski l ls ,  knowledge and 
experience must grow over time as the firm undertakes more complex tasks. The hallmark of a 
technologically “mature” firm i s  the ability to identify prerequisite s k i l l s  for efficient 
specialization in technological activities, to extend and deepen this knowledge with experience 
and effort and to draw selectively on other economic agents to complement the existing 
capabilities o f  the firmsg5 

4.48 As a result, knowing where the firm stands on the technological ladder relative to i ts  
main competitors i s  vital information that managers require to increase the productivity 
and growth of the firm. This competitive stimulus can trigger initiatives and the adoption o f  
measures deemed appropriate to catch-up with industry leaders. Providing a metric such as 
industry-specific TCIs as a benchmark for f i r m s  to measure i t s  technical sk i l l s ,  knowledge and 
experience against those of  i t s  competitors may encourage more investment in technological 
capabilities. For instance, if a manager sees that most f i r m s  in the industry are running formal 
in-house training or receiving I S 0  certification, then there i s  naturally competitive pressure for 
the firm to follow in undertaking these activities. The challenge for policymakers w i l l  be to set 
up a mechanism that can systematically collect and analyze such data required to update and 

- 
94 The percentage increase in wages associated with a dummy variable coefficient i s  calculated as exp( p’ ) - 1. 
95 See La11 (1992). 
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disseminate industry-specific TCIs to Thai f i rms .  These indices w i l l  complement the available 
country-level technological indicators that are useful for international comparison, but cannot 
guide the formulation o f  industry-specific policies. 

4.49 The low intensity of linkages highlighted in this chapter should also be addressed. 
Firms rarely acquire capabilities in isolation, and FTC building must depend on linkages and 
cooperation with other f i r m s  and various support institutions. Interaction and interdependence 
between agents lead to collective learning, and thereby, linkages are a fundamental feature o f  
technological capability building that policymakers should facilitate. Strengthening linkages 
(firm-to-firm collaboration, joint projects between f i r m s  and research institutions and 
universities, partnerships with MNCs, etc.) would help Thai f i r m s  better tap into the existing 
stock o f  global knowledge and move up the technological ladder. Facilitating access and ability 
o f  f i r m s  to acquire and use e-mail and websites for interactions with suppliers and buyers w i l l  
also increase the linkages among firms. The specific needs o f  f i r m s  as well as the weaknesses o f  
the national innovation system in which they are striving should be carefully investigated to 
guide the formulation o f  actionable policy measures. 

4.50 The importance of skills cannot be stressed enough. Even with the best institutional 
framework, including all the factors that have been proven to be essential for technological 
development in the literature (e.g., access to technology finance, incentives for R&D, strong IPR 
regime, etc.), i t  would be difficult to improve the technological performance o f  f i r m s  without 
workers that have sufficient education, s k i l l s  and training. These fundamental economic agents 
are the key drivers o f  technological capabilities within f i rms .  The strong correlations between 
very poor IT sk i l l s  and English language proficiency and lower TFP are empirical evidence 
pointing to the crucial role that human capital plays in the development o f  FTC. Both Korea and 
Singapore, which have rapidly climbed to the frontier o f  world technology, have a labor force 
with high levels o f  education and ski l ls ,  and their development experience can' inspire the 
formulation o f  responsive shll-upgrading and education-increasing policies in Thailand. Given 
the investment climate constraint o f  S L  shortage identified by PICS establishments and the 
country's deficit in the completion rate at the secondary-education level, a particular focus on 
enhancing the quality o f  high-school education as well as vocational training would certainly 
contribute to facilitating the development of  technological capabilities. 
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5. I C T  AND FIRM PERFORMANCE IN THAILAND 
5.1 This chapter investigates the relationship between ICT and firm 
performance. While the hype concerning the “New Economy” has largely subsided, the 
evidence concerning the economic impact o f  I C T  has strengthened, largely through the 
use of  firm-level data that empirically demonstrates a strong relationship between ICT 
and measures o f  firm performance, including TFP. 

5.2 While studies employing growth accounting methodologies in the first half o f  the 
1990s failed to distinguish the impact o f  ICT at the aggregate level, more recent studies 
have determined, over a fairly wide range o f  countries at different levels o f  development, 
that I C T  diffusion has contributed significantly to GDP growth and productivity growth. 
In the United States, the evidence suggests that the doubling o f  labor productivity growth 
to 2.5 percent in the second half of  the decade from 1.3 percent from 1973 to 1995, while 
falling over the same period in Europe, was largely attributable to the faster diffusion o f  
I C T  in the United States relative to Europe. This holds both for manufacturing and 
services. Triplett and Bosworth found that I C T  contributed to labor productivity growth 
broadly across most service industries due to capital deepening, but that much o f  the 
productivity impact had already been captured before 1995 and was therefore less 
pronounced during the post-1995 increases. Building to an extent on Bosworth, van Ark 
and T i m e r  (2003) found that the benefits of  I C T  are sector-specific, greater in 
manufacturing than in services but were nonetheless positive in services. 

5.3 Based on existing literature, this chapter conjectures that ICT impacts firm 
performance through three main channels: skills, innovation and networking. 
Studies have identified a close relationship between I C T  use and labor productivity 
growth in Germany, Netherlands, Canada and A~stral ia. ’~ Countries wi th a high share o f  
skilled I C T  workers in the workforce had higher investment in I C T  than other countries. 
Bechetti, et. a1 (2003) found that the contribution o f  I C T  to productivity growth i s  better 
understood b y  decomposing i t  into software and telecommunications. Software 
investment increases demand for ski l led workers thereby altering the s k i l l  m ix  in f i r m s  in 
favor o f  higher labor productivity (learning gains). Tan (2000) provides evidence on 
Malaysia to suggest that f i r m s  alter the s k i l l  m ix  prior to ICT  adoption, and that these 
learning gains increase with years o f  experience with ICT. After four years, the learning 
gain for f i r m s  providing training was 3 1 %, while for others 14%. 

5.4 The literature suggests that ICT investments -- particularly those that 
facilitate sharing of information -- increase the ability of firms to innovate. 
Telecommunication investments influence the creation o f  new products andor processes 
b y  making information about market preferences more available to the firm and reducing 

96 OECD (2003) 
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the time it takes to convert knowledge o f  consumer preferences to products. Innovation - 
- creating new products, entering new markets, or introducing new technologies -- can 
raise productivity levels by: (a) better serving customer’s needs, therefore enabling higher 
prices, which raise the ratio o f  output to inputs; and (b) introducing processes that reduce 
input costs (such as introduction of  systems that reduce the cost o f  quality defects). 

5.5 ICT enables networking, which reduces search, contracting and coordination 
costs. I C T  are being increasingly applied to integration and optimization o f  material, 
information and financial flows between a particular type o f  network -- a supply chain.97 
Traditional inter- and intra-firm manual or semi-automated processes are replaced by  
partnership networks enabled by sharing of  information, processes, decisions and 
resources. The key to effective supply chain management i s  transparency, to enable 
information to substitute for inventory stocking as a hedge against ~ o l a t i l i t y . ~ ~  B y  
sharing inventory and sales information levels across a supply chain, each participant i s  
able to lower inventories to levels required to fulfill immediate orders and to have the 
basis for anticipating demand based on the flow o f  orders through the supply chain. 
Lower inventory means lower working-capital requirements. Anticipating demand 
enables more efficient production scheduling to minimize switchover costs, reduce 
overtime and better manage human resources and equipment. 

5.6 ICT can enable firms to participate in regional and global production 
networks. Yusuf (2003) claimed that the future o f  the East Asia region i s  “linked 
inexorably with i t s  ability to ensure that I C T  i s  mastered b y  and readily accessible to the 
broad mass o f  the population. For East Asian f i r m s  in the highly competitive export 
industries that supply the bulk o f  the region’s income, profits are frequently a function of  
membership in international networks that depend on ICT-based products and use I C T  to 
coordinate production, expedite delivery and embark on collaborative design and 
research. Firms, regions and economies that lag in their adoption o f  I C T  w i l l  certainly 
find their competitive position eroded and may even by shut o f f  from new commercial 
opp~rtunities.’~ 

5.7 The fourth channel through which ICT has affected performance i s  as a 
production sector -- essentially through contributing a dynamic export sector to the 
economy. The I C T  industry, famously characterized by Moore’s Law -- the circuit 
density o f  microprocessors doubles every 18 months -- i s  marked by rapid technological 
change, innovation and growth. For countries with an I C T  producing sector (software, 
hardware or services), the productivity gains associated with I C T  have impacted the 
overall economy even if the sector i s  a relatively small share o f  GDP. An OECD study o f  
Finland, Korea and Ireland suggest that about one percent o f  labor productivity growth 
from 1995 to 2001 was due to the strong performance o f  I C T  manufacturing sectors. 
Thailand has invested considerably in the possibility o f  developing an export sector. 

” Supply chains include parts suppliers, manufacturers, distributors, logistics service providers, 
wholesalers and retailers engaged in the delivery o f  a particular product or service. 
98 “Information Sharing in a Supply Chain,” Hau L. Lee and Seungjin Whang, Research Paper Series No. 
1549, Graduate School of  Business, Stanford University. 
99 Shahid Yusuf, Innovative East Asia: The Future of Growth. World Bank (2003). 
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5.8 The key question for Thai policymakers i s  to make policy choices that 
maximize the potential gains through these channels. This requires f irst an 
understanding o f  the extent to which the relationship between ICT and performance has 
taken place in Thailand. Has I C T  investment increased firm performance? And more 
specifically, through increased sk i l l s ,  innovation or networking? To  the extent that 
patterns observed in more advanced countries are not taking place in Thailand, 
understanding the l ikely causes can contribute to policy formulation. 

The PICS Results on ICT Use and Productivity 

5.9 For several reasons, empirical observations o f  productivity gains from ICT  are not 
straightforward, and recent firm-level surveys have been difficult to discern. Several 
studies have suggested a significant time lag, such that productivity gains from ICT  
investment occur three to seven years after I C T  investments take place. Second, ICT as 
an enabling technology i s  embedded in many forms o f  capital investment and depends on 
complementary investments, changes in behavior and process. Third, disinflation o f  
hardware costs complicates productivity estimates. 

5.10 Despite these measurement difficulties, the P ICS results suggest a positive 
and significant role of ICT use on firm performance. Controlling only for industry and 
region, e-mail and website use i s  strongly correlated with higher TFP (See Column 1 o f  
Table 5.3). However, when establishment characteristics including size, export status, 
ownership, industrial estates, technology measures and establishment age are added to the 
model, only website use remains statistically significant. (See Column 2 o f  Table 5.3.) In 
the full model with controls for establishment characteristics, industry, and region as well 
as firm-specific technological capabilities, website use remains statistically significant. 
Website use i s  associated with a 9.5 percent higher TFP on average. (See Column 3 of  
Table 5.2.'0°) 

- 
loo Percentage increase in wages associated with a dummy variable coefficient i s  calculated as exp ( p )  - 
1. 
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Table 5.1: TFP Regressions 
(1) (2) (3) 

JDependent Variable] ln(TFP) ln(TFP) In(TFP) 
Use e-mail in interactions with clients and suppliers 0.139*** -0.009 -0.013 

Use website in interactions with clients and suppliers 

Large 

Exporter 

Foreign 

Industrial Estate 

Imported New Machinery 

Capital Vintage 
from Developed Country 

Constant 

TCI 
Industry 

(0.038) 
0.207*** 
(0.042) 

2.704**' 
(0.048) 

No 
Yes 

(0.034) 
0.1 14.'; 
(0.036) 
0.427'** 
(0.034) 
0.205*** 
(0.034) 
0.178"" 
(0.038) 
0.068* 
(0.037) 
0.132*** 
(0.046) 
0.001 

(0.001) 
0.006*** 
(0.002) 
2.249*" 
(0.067) 

No 
Yes 

(0.035) 

(0.035) 
0.346*** 
(0.037) 
0.188'" 
(0.034) 
0.132'" 
(0.041) 
0.078** 
(0.039) 
0.094** 
(0.047) 
0.001 

(0.001) 
0.005*** 
(0.002) 
2.249*** 
(0.067) 

Yes 
Yes 

0.091** 

Region Yes Yes Yes 
Observations 1,047 1,047 1,047 
Adjusted R-squared 0.978 0.984 0.985 
Nofe :TCI include 27 variables related to firm-level technological capabilities. See Table 4.2.10 in the Annex to Chapter 4. 
Robust standard errors in parentheses. 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Source : Thailand Productivity and Investment Climate Survey 2004. Author's calculations 

ICT Access and Innovation 

5.11 The literature suggests that ICT investments -- particularly those that 
facilitate sharing of information -- increase the ability of Thai firms to raise their 
productivity levels through innovation. Innovation -- creating new products, entering 
new markets, or introducing new technologies -- can raise productivity levels by: (a) 
better serving customer's needs, therefore enabling higher prices, which raises the ratio o f  
output to inputs; and (b) introducing processes that reduce input costs (such as 
introduction o f  systems that reduce the cost o f  quality defects). 

5.12 PICS data for Thailand suggest that ICT use i s  strongly correlated with 
innovation, even when controlling for firm size, exporters, foreign ownership and 
industry. Those f i r m s  who used e-mail were far more likely to spend on R&D, introduce 
new products, markets and technologies. Firms that had a website were far more l ikely to 
enter new markets, file patents and introduce new technologies. 

5.13 The PICS data suggest that increasing ICT use on the margin increases the 
probability of innovation, even when controlling for firm characteristics such as 
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size, exporters, foreign ownership and industry. Those f i r m s  who used e-mail were 
more likely to spend on R&D, introduce new products, markets and technologies. Firms 
that had a website were more likely to enter new markets, f i le patents and introduce new 
technologies. 

Table 5.2: ICT and Innovation 

Regressors R&D New Entry into Patent Filing New Product Product Line New 
Spending Products New Markets Dummy Line Dummy Upgrade Technology 
Dummy Dummy Dummy Dummy Introduction 

Dummy 
Email Dummy 0.089*** 0.129*** 0.100*** 0.004 0.124*** 0.103*** 0.103*** 

(0.025) (0.031) (0.032) (0.019) (0.033) (0.029) (0.034) 
Website Dummy 0.039 0.055* 0.100*** 0.041** 0.018 0.041 0.072** 

(0.026) (0.032) (0.033) (0.019) (0.035) (0.031) (0.035) 
Current Employment 0.069*** 0.032*** 0.048*** 0.017** 0.080*** 0.081*** 0.123*** 

(0.010) (0.012) (0.013) (0.007) (0.013) (0.012) (0.014) 

(0.027) (0.033) (0.034) (0.019) (0.035) (0.031) (0.036) 

(0.027) (0.036) (0.037) (0.019) (0.038) (0.034) (0.038) 

Export Intensity 0.039 -0.041 -0.01 0.020 -0.012 -0.009 -0.028 

Foreign Ownership Share -0.04 0.054 0.001 (0.004) 0.065* 0.015 0.034 

Industry Dummies Yes Yes Yes Yes Yes Yes Yes 
Region Dummies Yes Yes Yes Yes Yes Yes Yes 

Observations 1033 1033 1033 1033 1033 1033 1033 
Robust standard errors in parentheses 
* significant at 10%; ** significant at 5%; *** significant at 1% 

ICT, Skills and Performance 

5.14 The data strongly suggest that ICT adoption increases demand for higher 
skills. First, i t  i s  clear that inadequate I C T  sk i l l s  impacts firm performance. Forty five 
per cent o f  manufacturing f i r m s  rated the IT s k i l l s  o f  their shl led production workers as 
“very poor”. “Very poor” IT s k i l l s  are significantly correlated with lower TFP, and this 
negative correlation between “very poor” IT sk i l l s  and TFP i s  mainly seen in 
establishments producing machinery & equipment. 

5.15 Second, it i s  clear from the PICS that firms perceive the lack of knowledge 
and availability of trained ICT personnel and the lack of experienced consultants to 
provide or design ICT-based solutions as important or critically important 
constraints for introducing or expanding ICT use. This was consistent across different 
sized f irms. Overall, the lack of  ICT-skilled or ICT-knowledgeable employees seems be 
the larger concern when compared with cost and the expected returns. The Malaysia 
PICS also shows a s imi la r  view. This reflects the fact that f i r m s  understand that skilled- 
labor i s  a critical input to I C T  adoption and i t s  use as an integral part o f  i t s  business 
operations. Firms that realize this may be most risk averse when thinking to adopt ICTs. 
Even a firm with enough financial resources and the motivation to adopt an I C T  product 
or service, would not be able to launch or sustain i t s  ICT  use in their daily business 
operations without adequate supply o f  ICT-skilled employees. 
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Constraints 

High cost o f  IT equipment and maintenance 

I Lack o f  knowledge and trained IT personnel I 42% I 35% I 33% I 

Small Medium Large 

20% 18% 18% 

L o w  returns to investments in IT 
Lack o f  experienced consultants to provide 
or design IT-based solution systems 
IT-based systems do not improve 
productivity 

5.16 PICS provides evidence of a positive relationship between website use and 
skill upgrading. Figures 5.1 and 5.2 show the kernel densities o f  the logarithm o f  the 
employment share o f  skilled workers for large establishments (solid line) and SMEs 
(dotted line) that do and do not use website in interactions with clients and suppliers. 
Because growth o f  establishment size relies disproportionately on the employment o f  
unskilled workers, the sample i s  divided into large and S M E  subsamples. As can be seen 
in Figures 5.1 and 5.2, the mass o f  density for website users lies to the right of  the mass 
o f  density o f  website nonusers. This implies that the probability o f  observing a higher 
share o f  skilled workers ( s k i l l  upgrading) i s  greater for website users. The difference i s  
greater among S M E s  than in the subsample of  large establishments. 

15% 12% 11% 

39% 37% 32% 

20% 13% 13% 

5.17 This result i s  robust and striking when establishment characteristics are 
taken into account. The counterfactual density (dashed line), which factors in export 
status, ownership, industrial estate, foreign technology transfer, capital vintage, industry 
and region o f  each establishment, in both Figures 5.1 and 5.2 lies further to the left of  the 
density o f  the unmatched establishments that do not use website, especially so for the 
subsample o f  large establishments. Therefore, the difference in the masses o f  the actual 
density for users and the counterfactual density for nonusers with s i m i l a r  observable 
characteristics suggests that website use impacts s k i l l  upgrading. For large 
establishments, the impact of  website use i s  quite noticeable throughout the distribution, 
whereas for SMEs,  website use exerts much influence on s k i l l  upgrading in the lower and 
middle parts o f  the distribution, but diminishes for high shares o f  skilled workers. (See 
Appendix for details on methodology.) 
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Figure 5.1: Kernel Densities of  the Employment Share of Skilled Workers. Sample of Large 
Establishments 
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Figure 5.2: Kernel Densities of Employment Share of  Skilled Workers. Sample of  SMEs 
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ICT and Networked Production 

5.18 The PICS did not appear to suggest a strong correlation between I C T  use and 
participation in such networks. There appears to be no correlation between what we 
traditionally understand as regional production networks -- automotive and electronics -- 
and increased electronic sales. However, these two sectors clearly use email and internet 
more than other sectors. 

5.19 The study finds that the Internet i s  used mostly for basic intra-firm and inter-firm 
communications. Impact o f  e-commerce on productivity and SG i s  therefore yet to be 
seen. If this i s  the case for Thailand, further studies are necessary to identify the specific 
constraints f i r m s  face in adopting e-commerce, whether domestic or international. PICS 
data also show that currently, f i r m s  only use websites (21 percent o f  f irms) to advertise 
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their products only as much as they advertise through the media (21 percent o f  f i rms) and 
exhibitions (23 percent o f  firms). The findings o f  an OECD country survey (2004) 
confirm that most SMEs do not adopt e-commerce, if the benefits do not outweigh the 
costs o f  systems development and maintenance. 

5.20 The PICS findings are consistent with other observations o f  Thailand’s 
performance. Wiboonchutikula (2002) found that SMEs have more subcontracting work 
than large f irms, and that subcontracting represented 3.3, 2.8 and 1.4 percent o f  sales for 
small, medium and large f i rms  respectively. Subcontracted work i s  most concentrated in 
clothing, wood, plastic, mineral, automotive and non-electrical machinery. Considerable 
progress has been made in raising awareness among S M E s  of  the potential benefits o f  
information technology. However, utilization o f  I C T  by the majority o f  SMEs i s  for 
basic e-mail communication and administrative applications such as payroll and 
bookkeeping. Few SMEs have taken the further step o f  integrating I C T  into their 
business operations or engaged in e-commerce. 

Figure 5.3: Computer Use by Size of Firm 2001 
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Source: Ministry of industry Survey (2001) 

Figure 5.4: ICT use by Sector 
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Can the ICT Industry Drive Productivity Growth? 

5.21 The Software Industry Promotion Agency (SPA), established under the M I C T  in 
2003 to support the software industry has launched a number o f  initiatives, including 
establishing a one-stop service center. The centre facilitates visas and work permits for 
skilled I C T  workers, promotes activities to improve animation IT sk i l l s  and encourages 
f i r m s  to develop IT solutions for SMEs. The National Software Park was also established 
as a government agency under National Science and Technology Development Agency to 
stimulate the development o f  Thai software industry cluster. I t  is, however, s t i l l  early to 
assess the impact o f  these initiatives and organizations on Thailand’s software sector 
development, especially with regard to software exports. Thailand’s neighbors, including 
India, China and the Philippines, have comparative advantages over Thailand and lead in 
almost all I C T  market segments, including business process outsourcing, software and 
application development and outsourcing and hardware production. Thai domestic 
demand for I C T  services i s  however growing (to 103 bil l ion baht in 2004 from 
approximately 57 bil l ion baht in 2001), and there i s  potential for the Thai software sector 
to provide IT services for the domestic economy. 

Conclusions and Policy Implications 

5.22 I C T  i s  associated with increasing firm performance in Thailand. However, the 
only strong relationship contributing to this impact observed through the PICS i s  through 
innovation. The two other expected means for improving firm-level performance -- s k i l l s  
and interfirm networking -- do not seem to be key means b y  which I C T  contributes to 
firm-level performance. What are the implications for these findings? The most obvious 
one i s  the importance o f  increasing access to information, given i t s  critical importance o f  
enabling productivity growth and innovation. Given the large share o f  demand o f  the 
ICT sector driven b y  government, the quality o f  execution o f  I C T  use b y  the government 
w i l l  influence the private sector significantly. 

Policies to Increase the Contribution of ICT Skill Development. 

5.23 Policies to increase the firm-level impact of ICT networks. Three reasons may 
explain why I C T  does not appear to be contributing to increased firm-level performance 
through networking. 

Telecommunications regulatory policy has not facilitated widespread, low- 
cost, broad-band access in Thailand. The networking phenomenon leverages 
the network effect, as defined by  Robert Metcalf. I t  describes an exponentially 
increasing value o f  networks in proportion to the number o f  participants. To  the 
extent that prices limit broadband access, network effects are suppressed. 

Current government policy has not supported adoption of  networked production. 
Rather, the most visible public policies have focused on specialized niches such 
as multi-media and government services to citizens (People’s PC, smart-card, 
etc.). 
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Networked f i r m s  require complementary investments to make networking 
valuable. Whereas the international community i s  benefiting from these 
developments, Thailand has an underdeveloped third-party intermodal logistics 
industry. Shipments are not trackable through intermodal systems (involving 
transfers between modes o f  transport, such as rail-truck-sea) due in part to the 
relative underinvestment in the public rail system and other transport segments. 
Third party logistics exists only on a limited basis for export shipments. In 
addition to logistics, financial settlement systems must adapt to the new 
environment. In Thailand, there i s  little available on-line credit, and there are high 
deposit requirements (500,000 baht) to initiate an on-line account, and there are 
no electronic settlement mechanisms. Business-to-business e-payments require 
guaranteed funds, speed, low fees and effective settlement mechanisms. 

Increasing Broadband Access to Firms 

5.24 The regulatory environment for telecommunications i s  underdeveloped. As a 
result, Thailand’s fixed teledensity i s  low compared with other low-middle income 
countries as indicated in Figure 5. Poor performance in the sector can be attributed to the 
slow pace o f  reforms. The sector regulator, the National Telecommunications 
Commission was formally established only in November 2004 after lengthy delays in the 
appointment o f  commissioners. The incumbent state-owned operators, TOT Corporation 
and C A T  Telecom, have been corporatized but privatization has not yet taken place. 
The concession structure currently in place i s  not suitable for a competitive multi- 
operator environment and has inhibited competitive new entry and investments in the 
sector. However, the fully competitive mobile market in Thailand i s  gradually impacting 
the local- and long-distance segments, improving the general level of competition in the 
telecom sector. 

5.25 The November 2004 appointment of commissioners to the National 
Telecommunications Commission (NTC) was a first step towards undertaking much 
needed telecom sector reforms. The NTC clearly has a pressing agenda o f  improving 
competition in the Thai telecommunications market. Key  issues for N T C  to address 
include: (i) implementing an interconnection regime that allows for fair competition; (ii) 
taking the lead in the management of  limited telecommunications resources including 
numbers and the radio spectrum; and (iii) establishing and implementing a tariff regime. 
To  further develop a license regime, NTC could help initiate conversion o f  
telecommunications concessions into licenses. 

5.26 Figure 5.5 shows that Thailand i s  very close to the regression line, i.e. close to 
what one would expect for a country with i t s  per capita GNP. Whereas teledensity in 
China, Vietnam and India seem to surpass this expectation. 
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Figure 5.5: Ma in  Lines per 100 people and GDP per Capita Purchasing Power Pari1 
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5.27 T h e  cost o f  business telephone connections, monthly subscription costs 

Y 

and 
broadband are also comparatively higher in Thailand, as indicated in Figures 5.6 
and 5.7. I C s  data analysis'O' shows that the quality and cost o f  telecommunications 
infrastructure affects I C T  use by firms, wi th f i r m s  more l ikely to use ICT, when the 
quality o f  services i s  better. Affordable broadband services provides f irms, especially 
SMEs, with the advantage o f  access to high-speed communications and the ability to 
reach a global marketplace, previously available only to large f i rms .  Broadband 
competition in both inter-modal (cable, DSL, wireless and fiber) and inter-operator i s  key 
in lowering prices for services and increasing take-up b y  business and individual users. 
Currently, all ISPs must have an international link through C A T  Telecom's international 
gateway (NIX). Restrictions on ISPs from reselling bandwidth also provide no 
competition in Thailand's relatively high-priced leased-line market. Moreover, foreign 
equity participation l i m i t s  in the sector capped at 49 percent have deterred growth by 
almost 25 percent and impacted direct prices by almost 26 percento2. While recent M I C T  
initiatives have led to a reduction in broadband prices, sector liberalization i s  the most 
effective manner in which to lower prices for telecommunication services. 

5 -28 Poor telecommunications sector performance has resulted in lower quality 
and higher costs for  telecommunication services. Businesses in Thailand had to wait 
an average o f  22.3 days to obtain a telephone connection, compared with 8.8 days, 13.2 
days and 12.5 days in Malaysia, the Philippines and China, respectively. 

101 The Role of I C T  in Doing Business, ( Working Paper - Qiang, Clarke, Halewood and ,Gomez, 2005) 

102 Cost of Services Trade Restrictions in Thiland, World Bank, 2004 
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Figure 5.6: Cost of Business Telephone Connection and Monthly subscription in USD 

I 2o n 

Business Connection (US$) I Business monthly subs. (US$) 

Source: lTU (2003) 

5.29 The RTG i s  interested in enabling broadband access, but the underlying 
foundation o f  market infrastructure does not exist to achieve this efficiently. The vast 
majority o f  telephone access in Thailand i s  mobile, o f  which 80 percent i s  through pre- 
paid phone cards. Without liberalization and effective regulation, any effort to bridge the 
digital divide w i l l  be more expensive, less sustainable and w i l l  be paid through either 
taxes or higher costs by  Thai citizens. This i s  because the regulatory certainty does not 
exist to maximize the contribution o f  the private sector before any subsidy. State-owned 
enterprises continue to play a substantial operational role in the sector, and the power o f  
competition has not been applied to extending telecom services. 

Figure 5.7: Broadband Prices Der Month. 2003 

Thailand Sri Lanka China Malaysia Korea Singapore - Percent of monthly income (GNI) --t per 100 kbit/s 

Source: ITU (2003) 

Updating Policy to Focus on  Private Sector Performance 

5.30 I C T  policy in Thailand has been characterized b y  i t s  comprehensiveness -- 
including e-society, e-commerce, e-industry, e-citizen and e-government. While the 
vision i s  admirable, i t  reflects a possible lack o f  selectivity or tight strategic focus. To  the 
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extent that such a focus exists, the emphasis has recently been on popularizing access o f  
individuals to I C T  rather than firm performance through innovation or networks. 

5.31 The MICT,  established in October 2002, i s  responsible for formulating Thailand’s 
I C T  policy and plans, promoting and developing I C T  activities and implementing 
national I C T  projects. While this move has rationalized the I C T  polic y-making function 
o f  the government into one agency, there are several other agencies also involved in 
different I C T  programs and projects, including the National Information Technology 
Committee, which reports to the Prime Minister’s office, and the National Electronics and 
Computer Technology Center ( NECTEC), which reports to the Ministry o f  Science, 
Technology and Environment (MOSTE). While some o f  the policy overlap has been 
improved, policy execution remains a significant issue. Recent problems with the 
national Smart Card project are indicative of  insufficient attention to project 
management, monitoring and supervision, including interagency coordination. 

5.32 Government policies, while focusing on the development o f  a knowledge society 
have also paid special attention to software development, especially in the area o f  digital 
content and games. The I C T  Master Plan (2002-2006) established a software production 
target o f  90 bi l l ion baht by  2006, with 75 percent o f  the amount being exports. However, 
in 2004 the software market was worth approximately only 17.9 bil l ion bahtlo3. 

5.33 The government-led low-cost personal computer project, the People’s PC, which 
was started in 2003, led to extraordinary growth in the consumer marketlo4 due to 
increased user awareness and vendor competition. I t  also led to lower prices for 
operating systems and software and increased penetration o f  open-source systems in 
Thailand. Further, the People’s PC program has led to an increase in computer 
ownership in Thailand, and vendors and local assemblers have experienced pricing 
pressures and lower profits. While by  some accounts, actual shipments were below target 
volumes set b y  the government, the People’s PC project has boosted IT awareness and 
computer penetration in Thailand, with approximately 1 1.1 % of  households owning PCs 
in 2004 compared with 5.1% in 2001. 

5.34 E-Government. Thailand i s  in the midst o f  a highly aggressive government 
restructuring program which started in 2002. One of  the results o f  this restructuring was 
the establishment in October 2002 o f  the MICT. One o f  the five major themes supporting 
Thailand’s vision o f  achieving a knowledge-based society, the government would l ike to 
see 70 percent o f  services provided electronically by  2005 and 100 percent by  2010. This 
year, I C T  was to be used to develop integrated back-offices. Some agencies -- 
particularly the Revenue Department within the Ministry o f  Finance -- have moved ahead 
very quickly toward these goals, including through the successful Government Financial 
Management Information System and e-revenue. The vast majority o f  the government i s  
not yet in a position to guarantee e-service delivery. 

lo3 Source: NECTEC Thailand ICT Indicators 2005. 
lo4 Source - IDC, September 2004 
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5.35 ICT cities, software parks and techno parks. The government has undertaken a 
number o f  simultaneous initiatives designed to create localized I C T  clusters in cities such 
as Chiang Mai, Phukhet and Khon Kaen. To  date, these projects lack a coherent shared 
vision with the private sector, academia and local communities, as well as low levels of  
awareness on what the government plans for these cities.’05 

5.36 The World Bank recently supported an assessment of  the e-Citizen portal in order 
to illustrate some o f  the challenges o f  achieving a citizen-focused, service-oriented I C T  
tool. The assessment revealed some key difficulties: a lack o f  a citizen-focused service 
culture in some parts o f  the government; a shortage o f  skilled staff; a lack o f  
collaboration and sharing o f  sk i l l s  across government; and technology and processes to 
support interoperability. 

5.37 The RTG has also taken a number o f  initiatives in the area o f  e-government. 
These include implementation o f  e-procurement, smart cards for Thai citizens, e- 
government portal, e-filing o f  taxes and online information services among others. 
Government spending on IT has seen significant increases in the last five years, and 
potentially the government, as a model user o f  I C T  services, could drive demand for I C T  
services in Thailand. While evidence i s  anecdotal, the private sector has begun to express 
concerns with many o f  the projects. Among them: 

e 

e 

e 

e 

5.38 

The People’s PC project lacked effective maintenance infrastructure to support 
PCs with hardware or software flaws. Supply chain planning problems caused 
several vendors to hold excessive parts inventory and lose substantial sums in 
order to participate. These are correctable problems, and the program has been 
replicated in several countries; 
The Goodnet project, aimed at providing a safe Internet experience, initially 
generated high enthusiasm and participation, but the private sector i s  now 
questioning the benefits of participation due to a lack o f  follow-through; 
Key local stakeholders to the ICT cities projects -- Chiang M a i  and Phukhet -- 
have become disillusioned with the lack o f  clarity and progress; 
The Smart Card project -- arguably the world’s largest multi-purpose smart card 
program o f  i t s  kind -- was launched with few staff and a lack o f  cooperation from 
some ministries. Other initiatives, such as the e-Citizen portal, do not appear to 
have dedicated staff. 

As a result o f  the large project portfolio, few resources were left to establish the 
foundations for I C T  development which would have made those projects more effective, 
particularly those with a cross-agency component. Key competencies/functions were 
either not built or, in the case o f  SIPA, delayed. The M I C T  has a small, capable and 
dedicated internal staff, but undertaking complex tasks such as e-government, enterprise 
architecture or, indeed, any o f  the 15 projects i t  has committed to requires a larger 

lo5 Definitional Mission Report regarding ICT and E-Government Projects in Thailand. Prepared by Global 
Resources for US Trade and Development Agency (USTDA). 
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number o f  middle-management staff wi th sophisticated policy, project management and 
coordination skills.’o6 

5.39 

e 
e 

e 

e 
e 

5.40 

e 

e 

e 

M I C T  has achieved important successes: 

SPA has been established and i s  now developing i t s  business plan; 
The overall paradigm for I C T  development now relies much more heavily on the 
private sector, rather than government as the driving force; 
The ministry has demonstrated the value o f  a public-private partnerships through 
the People’s PC program, though which hardware i s  now more affordable; 
There has been progress in telecommunications reform; and 
The ministry has raised awareness of  I C T  as a tool for development. 

But in other areas progress has been below expectations. Slower progress has 
been made in: 

E-government, perhaps the most important ICT agenda, which remains piecemeal 
and fragmented; 
A governance framework to support cross-agency e-government initiatives (e.g., 
an Office o f  Government CIO). Important projects such as the Prime Minister’s 
Operations’ Center and the Smart Card program, which require not only 
interoperability but coordinated decision-making across agencies, cannot be 
effectively delivered; 
Project management practices necessary for I C T  to actually have an impact on 
people’s lives. These include change management, performance evaluation, 
collaboration across agencies and project execution sk i l l s .  

Recommendations 
5.41 

e 
e 

e 

e 

5.42 

In spite o f  constraints, observers in both the I C T  industry and other business 
sectors see strong opportunities: 

The cost o f  hardware software and connections i s  becoming more affordable; 
The development o f  a dynamic and motivated ICT sector, plus the emergence o f  a 
younger generation o f  ICT-aware S M E  managers and entrepreneurs; 
The potential for rapid innovation in a number o f  key business segments, with 
f i r m s  being “pushed” b y  large buyers and e-government, or “pulled” b y  incentives 
and business opportunities; 
A more proactive government pursuing a range o f  policies and incentives to 
promote ICT. 

A number o f  key interventions might accelerate the pace by which the private 
sector can leverage I C T  to enhance productivity. 

lo6 Going to Scale: Establishing effective governance of Thailand’s e-development agenda. Policy Note for 
Ministry of ICT. Magdi M. Amin, World Bank, 2004. 
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5.43 Human capital development. Effective I C T  i s  closely related to the quality and 
quantity o f  human capital. Both in and outside government, project manager s k i l l s  are 
lacking, as well as programmers in key s k i l l  areas. Liberalizing the hiring o f  foreign I C T  
professionals i s  a useful f i rs t  step, but in the long run there w i l l  need to be a much higher 
volume o f  skilled managers. Scaled-up project manager training w i l l  involve a 
combination o f  technical and managerial capacity building. 

5.44 Digital literacy and technical and management sk i l l s  are key issues for I C T  
diffusion. The private sector i s  addressing some o f  the gaps. CISCO Systems (the leading 
global provider o f  routers and other network technology), has an Internet Engineering 
Support program which trains ISPs on the use of CISCO equipment. Sun Microsystems 
and IBM have affiliate programs with Chulalongkorn University. 

5.45 The most important gap from an e-commerce perspective i s  the lack of  
managerial sk i l l s .  Large f i r m s  and S M E s  alike need to transform organizations culturally 
and operationally and to realign internal processes so they can ful ly exploit the speed and 
networking possibilities o f  IT. This i s  an area that merits substantial public support in the 
form o f  training, establishment of  centers o f  excellence about specific competencies and 
demonstration projects. 

5.46 Moreover, with English s t i l l  the dominant language o f  the Internet, English 
language and IT sk i l l s  provision should be fostered in the education system, including 
vocational training. The role o f  the private sector in providing IT s k i l l s  training in 
countries such as India has been critical in supplying relevant sk i l l s .  Public-private sector 
collaboration in Thailand i s  necessary to identify the specific IT s k i l l  needs and private 
sector-led provisioning o f  relevant training and education programs. Further, the success 
o f  e-government programs w i l l  also depend on the ability o f  c iv i l  servants to effectively 
utilize IT. Therefore, the government w i l l  have to continue providing relevant IT training 
programs for c iv i l  servants. Support for I C T  training targeted at S M E s  i s  also important, 
including training programs that focus on increasing managerial s k i l l s  in effectively 
integrating IT into business processes. 

5.47 Liberalizing telecom markets i s  the most important short- to medium-term 
goal. The issue of  scaling-up and mainstreaming technology w i l l  ultimately be solved 
b y  markets. Markets work best when impediments to competition are removed, and 
when regulatory certainty, predictability and flexibility coexist. Once markets are 
liberalized, innovation in targeting subsidies to the achievement o f  social objectives 
makes sense. Subsidies pay for specific outputs to push beyond what market can provide 
(per connection, per telecenter, etc.). 

5.48 A policy priority i s  to improve the quality and availability o f  critical 
information and communications infrastructure. A key bottleneck to infrastructure 
development has been limited telecommunications sector reforms. With the establishment 
o f  NTC, i t  i s  now important to implement reforms that unleash further competition in the 
telecommunications sector. Priorities include: (i) resolving the issues that exist between 
the state-owned and private-sector telecommunication operators by converting the current 
concession contracts into licenses that allow all operators to operate on a level playing 
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field; (ii) completing the planned privatization o f  TOT and CAT; (iii) implementing a fair 
pro-competitive interconnection regime; (iv) allowing for competitive new entry in the 
international long distance segment and V O P  services; and (v) removing licensing 
requirements for the entry of  new ISPs in the market. 

5.49 Government-wide information architecture can help in “liberating” public 
sector information to be used for public value through ensuring interoperability. 
The f irst step in defining architecture -- taking stock o f  where the government i s  today 
technologically, has been completed. The next step i s  to leverage industry efforts to 
categorize electronically-transmitted data over the Internet, so that standard web browsers 
can replace proprietary hardware or software. Second, Extensible Markup Language 
(XML) standards have been diffused to such an extent that communications platforms are 
interoperable. Architecture allows systems serving different functions to exchange 
information. Standards are critical to Thailand’s success in I C T  diffusion, as they allow 
systems serving different purposes or from different vendors to work together, thereby 
enhancing network effects and reducing risk. The importance o f  these network effects 
creates a special type o f  public good -- an interoperable architecture. To  facilitate e- 
commerce, standards are being defined in such areas as data interchange, electronic 
payments, security and networking. 

5.50 Development of standards. Standards are critical to Thailand’s success in e- 
commerce, as they allow systems serving different purposes (finance and inventory) or 
from different vendors to work together, thereby enhancing network effects and reducing 
risk. The importance o f  these network effects i s  that they create a special type o f  public 
good -- an interoperable architecture. To  facilitate e-commerce, standards are being 
defined in such areas as data interchange, electronic payments, security and networking. 
Standards development i s  currently narrowly focused within NECTEC and the MOC. 
The private sector i s  becoming increasingly active. In particular EAN Thailand promotes 
adoption o f  common standards for bar-coding and e-business. The RTG could facilitate 
interoperability by supporting the development o f  an industry-led standard-setting body 
that can dialogue with international standard-setting organizations. The National Institute 
of Standards and Technology (NIST), for example, i s  working with an industry 
consortium, OASIS to develop, classify and disseminate XML standards. 

5.51 Venture Capital. Thai developers have a strong role to play in facilitating e- 
commerce. The government i s  supporting innovation through the establishment of  the 
Software Park and SPA. However, entrepreneurial f i r m s  face a host o f  formal or 
informal barriers which illustrate the cross-cutting nature of  e-commerce development: 

0 Under the current Public Company Act, i t  i s  not possible to issue shares without 
par value or issue treasury stock. The first problem l i m i t s  the use o f  equity as an 
employee incentive because i t  l i m i t s  the number o f  shares a firm issues at 
founding to the number o f  shares i t  can afford to buy at par. Because o f  the 
limited number o f  issued shares (small float), share prices can escalate to the point 
that they cannot be used as incentives. The inability to authorize shares and retain 
them as treasury stock means that an option, i f granted, would require an open 
market purchase o f  the shares and then a transfer to the employee. To further 
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compound the problem, the employee’s reward i s  immediately taxable in cash. 
Furthermore, stock warrant pools are l imited to five percent o f  a company’s float; 
Entrepreneurs often lack sk i l l s  required to prepare business plans capable of being 
financed b y  venture capitalists. Entrepreneurs often try to go from self-financing 
to raising venture capital without having had sufficient time to further develop 
their concepts. 

5.52 The IT revolution offers significant challenges for Thailand to overcome. Yet the 
innovations in the private sector, the quality o f  people in both the government and the 
private sector working on I C T  and the relevance o f  the technology to the private sector 
provide reason for optimism. 

Table 5.4: Policy M a t r i x  

Targeted investments - e-logistics 
ICT Skills (See Chapter 3) 
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Chapter 1 - Appendix 

A. Business Climate Indicators from the Thailand PICS 

The analysis in Chapter 1 relies on business climate indicators calculated for 
Thailand as a whole and on indicators disaggregated across regions, industries and types 
of f i rms (small, medium, large, exporters, non-exporters and foreign-owned, domestic 
firms). The description o f  the indicators below i s  valid for either type o f  disaggregation 
o f  the data. Some o f  these indicators are shown in Appendix Tables 1A-5D, while others 
are shown in Chapter l. '07 Since the summary statistics for these business climate 
indicators do not suffer from serious outlier problems, all firm observations in the PICS 
are used for calculating the means and standard deviations o f  the quantitative indicators. 

Perceptions of the Business Climate by Firms 

Closed question 
Part I - question V.l: we calculate the number o f  f i r m s  that respond 3 or 4 (severe or very 
severe obstacles) to each of the items 1-18 in the question. We divide this number o f  
f i r m s  b y  a common denominator to obtain the percentage o f  f i r m s  complaining about 
each type o f  obstacle. The common denominator i s  the maximum number o f  non-missing 
responses among items 1 - 18. 

Open-ended question 
Part I - question V.2: for each o f  the 22 items on the l i s t  (constructed post-survey), we 
calculate the percentage of  f i r m s  that pointed i t  out as either the main obstacle, the second 
main obstacle or the third main obstacle to doing business in Thailand. 

Infrastructure Indicators 

Part I - question VI.14 a): for each firm the number o f  power outages, times with 
insufficient water supply, interruptions o f  fixed telephone service and transport 
disruptions per month i s  multiplied by  12 values and averaged across f i r m s  to generate 
the frequency o f  power outages, insufficient water supply, interruptions of  fixed 
telephone service and transport disruptions in 2002-2003. 
Part I - question VI.15: the average o f  this variable indicates the percentage o f  
production lost due to power outages in 2003. 
Part I - question VI.16: the proportion o f  f i r m s  answering Yes to the question indicates 
the percentage o f  f i rms  that own a generator. 
Part I - question VI.13: the average o f  this variable indicates the percentage o f  
production that i s  lost in shipment due to breakage, theft or spoilage. 
Part I - question VI.6 1)-3): the average of  these variables indicates the number o f  days 
needed to obtain telephone, electricity and water connections. 

lo7 For each disaggregation and each question, a "*" beside the figure indicates that the average response in 
the subcategory o f  interest i s  statistically significantly different from the average for Thailand as a whole. 
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Regulatory and Administrative Burden Indicators 

Part I - question VI.9: the average o f  this variable indicates the percentage o f  time that 
senior management spent dealing with regulations in a typical year. 
Part I -- question VI.7 f i rs t  column: we calculate a total number o f  days spent dealing 
with inspections (summing the number o f  days spent dealing with visits from revenue 
department, social security office, immigration division, department of  industrial works, 
local authority) and average i t  across f i rms.  
Part I - question VI.7 second column: we sum the costs of  fines from revenue 
department, social security office, immigration division, department of  industrial works, 
local authority, divide this value by the f i rm ’s  sales in 2002 and average the ratio to 
obtain the value o f  fines from inspections as a percentage o f  sales in 2002. 
Part I - question VII.3.a. first item: the average o f  this variable indicates the average 
number of  days needed to clear customs for exports b y  Thai f i rms.  Second item: the 
average o f  this variable indicates the longest number o f  days needed to clear customs for 
exports b y  Thai f i rms .  
Part I - question VII.4.a. first item: the average o f  this variable indicates the average 
number o f  days needed to clear customs for imports b y  Thai f i rms.  Second item: the 
average o f  this variable indicates the longest number o f  days needed to clear customs for 
imports b y  Thai f i rms .  

Governance Indicators 

Part I - question V.6: we calculate the proportion o f  f i r m s  that respond 1 or 2 (fully 
disagree or disagree in most cases) to the question to obtain the percentage o f  f i rms that 
do not have confidence in the judiciary. 
Part I - question V.5.al.: the average of  this variable indicates the percentage o f  payment 
disputes resolved b y  f i r m s  in courts in 2002-2003. 

Indicators on the Regulatory Burden to Open a New Business in 2002-2003 
Part I - question VI.2.: the averages o f  cells in the first, third and fifth columns o f  the 
table indicates the average number o f  licenses/permits/approvals or certificates needed to 
start a business in 2002-2003 b y  the central government, local government and specific 
authorities. The averages of  cells in the second, fourth and sixth columns indicates the 
average time to obtain those documents from the central government, local government 
and specific authorities. In calculating these averages, we restrict the sample to be 
constituted only by f i r m s  that were created in 1993 or after (these younger f i r m s  have a 
better perception o f  the burden required to open a new firm). 
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Reasons for Finns Being Over-stufled or Under-stafled 

Part I - question IV.l.a. and 1V.l.b.: we calculate the percentage o f  f i r m s  that answers 
Yes to each o f  the items 1-5 in question IV.1.a. and to each o f  the items 1-4 o f  question 
1V.l.b. 

Specific Labor Regulations 

Part I - question IV.2: we calculate the percentage of  f i r m s  that respond 3 or 4 (severe or 
very severe obstacle) to each o f  the items (a)-(e) in the question. 

Time to Get Licenses, Permits or  Approvals from Specific Agencies 

Part I - question VIS.: the average, median and standard deviation o f  the number of days 
to get licenses from each o f  items 1-5 are calculated excluding values o f  0. 
Part I - question VI.6.: the average, median and standard deviation o f  the number of  days 
to get licenses from each of  items 4-6 are calculated excluding values o f  0. 
Part I - question VII.1.: the average, median and standard deviation of the number o f  
days to process the application for each export incentive (items 1-9) are calculated 
excluding values o f  0. 

Transport logistics 

Part I - question III.34.: the average of  this variable indicates the percentage of 
production costs that are transportation and logistics. 

Finance 

Part I - question VIII.23.: the average o f  this variable indicates the percentage o f  annual 
sales that i s  tied in overdue payments. 
Part I - question IX.23.: the average o f  this variable indicates the percentage o f  new 
investments that i s  financed using informal sources. 

Figures 1-2 show some infrastructure indicators, which are described in the main 
text o f  Chapter 1. 

B. Labor Productivity, Average Wages and Capital Intensity using P I C S  data for 
Several Countries 

In order to obtain a simple measure of competitiveness across countries, we 
calculate labor productivity, average wages and capital intensity for four major industries 
(food processing, textiles, clothing and electronics & electrical appliances) in Thailand 
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and several other countries where a PICS was conducted.108 For each firm in an industry 
and country, we obtain VA in local currency units as total sales minus materials and 
energy costs. This i s  calculated using data for the latest year available in the PICS (e.g., 
for Malaysia it i s  2001, for Thailand i t  i s  2002). Then, VA i s  converted to constant 2001 
prices using a manufacturing price deflator obtained from the World Development 
Indicators for each country. VA at constant 2001 prices i s  then converted into U.S. 
dollars using the average exchange rate between the local currency and the U.S. dollar in 
2001 from International Financial Statistics (IMF). We construct labor productivity for 
each firm in a given industry and country b y  dividing the VA at 2001 U.S. dollars by  the 
total number o f  permanent workers in the firm. We then obtain median labor productivity 
by  industry and country, eliminating from the calculations f i r m s  with negative VA and 
f i r m s  with VA in the top and bottom five percent o f  the VA distribution for each industry 
and country. These values are shown in Figures 22 and 23 in Chapter 1.'" The 
calculations used for average wages are relatively similar. Total wages in local currency 
units are transformed into constant 2001 prices by  using the same manufacturing price 
deflator and then converted into U.S. dollars using the average exchange rate. These are 
then divided by  the total number o f  permanent workers to obtain wages per worker in 
2001 US. dollars for each firm in an industry and country. Median wages per worker are 
calculated eliminating the top and bottom five percent o f  the wage distribution in the 
industry and country. Finally, capital intensity i s  constructed using total assets in 2001 
U.S. dollars (obtained in a s i m i l a r  way as VA and wages) divided b y  the total number o f  
permanent workers. Median wages per worker and median capital intensity for all 
countries and the four industries are shown in Appendix Figures 3-6. 

C. Firm-Level Performance Indicators 

Production Data 
The analysis o f  firm performance i s  based on a sub-sample o f  manufacturing 

f i r m s  from the PICS for which the values o f  major variables are not considered to be 
outliers and for which data on all production variables i s  available. The original total 
number o f  f i r m s  in the survey before selection i s  1385. We define an observation (firm) 
to be an outlier for variable X, if i t s  value i s  larger than the mean o f  X in the 
corresponding industry by  more than three standard deviations o f  X (in the industry) or if 
i t s  value i s  smaller than the industry mean b y  more than three standard deviations. The 
variables for which this outlier rule i s  applied are: 'lo output-labor ratio; capital-labor ratio; 
materials-labor ratio; energy-labor ratio; labor share in revenue; materials share in 
revenue; energy share in revenue; and total intermediates share in revenue."' For the 
input revenue shares, two additional rules are applied: i) all f i r m s  with labor or materials 
revenue shares larger than 1 are classified as outliers; and ii) all f i r m s  with materials 
shares or total intermediates shares smaller than 0.1 are classified as outliers. These 

~ ~ _ _ _ _ _ _ _  

'Os We do not provide details on the specific question numbers used to create each variable given the large 
number o f  different questionnaires considered, however, that information i s  available upon request. 
log China and India had two waves of PICS in different years. For each o f  those countries, the data from the 
two surveys i s  combined, once all nominal values are converted into 2001 U.S. dollars. 
'lo The definition o f  each o f  the variables entering these ratios and o f  the shares i s  provided immediately 
below. 

Note that outliers are identified for the ratios and shares in each o f  the two sample years 2001 and 2002. . 
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outliers are dropped from the calculation o f  industry means and standard deviations 
required to apply the three standard-deviation rule above. Applying these outlier rules, 
the sample size i s  reduced by  193 f i rms.  The production function estimation generates 
problems for the coefficient on intermediates in two o f  the industries (garments and 
machinery & equipment), thus we eliminate some additional outlier f i r m s  in those 
industries by applying a more stringent outlier criterion for materials-labor ratio, energy- 
labor ratio, materials share in revenue, energy share in revenue, total intermediates share 
in revenue of values larger than the mean o f  X in the industry b y  more than two standard 
deviations of X (in the industry) or values smaller than the industry mean b y  more than 
two standard deviations. Applying this additional criterion, our final sample includes 
1155 f i r m s  in 2002. 

The main production variables are defined as follows: 

Output for years 2002 and 2001 i s  given b y  total sales in the table of  Part I IA -- 
question IX.13 deflated by  a price deflator from the Bank of Thailand at the four- 
digit ISIC level. 
Materials for years 2002 and 2001 are given by direct material cost in the table o f  
Part IIA -- question IX.13 deflated by a price deflator for intermediate materials 
for industry obtained from the Bank o f  Thailand. 
Energy for years 2002 and 2001 i s  given by the sum of  electricity expenditures 
and fuels and other energy expenditures in the table o f  Part IIA -- question IX.13. 
Both types o f  expenditures are deflated b y  corresponding deflator from the Bank 
o f  Thailand. 
S L  for years 2002 and 2001 i s  given b y  the sum of  the number o f  management, 
professionals, skilled production workers and nonproduction workers in the table 
o f  Part IIB -- question X.8. 
UL for years 2002 and 2001 i s  given b y  the number of  unskilled production 
workers in the table o f  Part IIB -- question X.8. 
Capital stocks for years 2002 and 2001 are given by net book value of  machinery 
& equipment in the table o f  Part IIA -- question IX.14. 

Input revenue shares used to determine the outliers are defined as: 

Labor revenue share: calculated as the sum of  total wages and salaries paid to 
director and officers and the total wages and salaries paid to production workers 
in the table o f  Part I IA -- question IX.13 divided b y  total sales in 2001 and 2002 
from in the table of  Part IIA - question IX.13.'13 
Materials revenue share: calculated as direct material cost divided b y  total sales in 
2001 and 2002, both from the table o f  Part I IA -- question IX.13. 

Whenever one o f  the subcategories o f  skilled or unskilled workers i s  missing we assume that the firm 
does not employ that type o f  worker and we replace that missing value by a 0. Also, to avoid having to drop 
firms that do not employ any unskilled workers from the production function estimation where the inputs 
enter as logarithms, we consider UL to be log(UL+l). 

Whenever one o f  the subcategories o f  wages o f  slulled or wages o f  unslulled workers i s  missing we 
assume that the firm does not employ that type o f  worker and replace that missing value o f  wages by a 0. 
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Energy revenue share: calculated as electricity plus fuels and other energy divided 
by  the total sales in 2001 and 2002, both from the table o f  Part IIA -- question 
IX.13. 
Total intermediates share: calculated as direct material cost plus electricity plus 
fuels and other energy divided by total sales in 2001 and 2002, both from the table 
o f  Part IIA - question IX. 13. 

Measures of Performance 

worker and TFP. The first two measures are defined as follows: 
i) SG i s  the logarithmic change in sales between 2001 and 2002; 
ii) Value-added per worker (VAL) i s  the ratio o f  VA (defined as sales minus direct 
material cost minus electricity minus fuels and other energy) to total employment defined 
as the sum of  ski l led and unskilled workers; 
iii) The TFP measures rely on the following model. 

The three performance measures used in the analysis are SG, value- added per 

For firm i in industry j, the technology i s  described b y  a Cobb-Douglas production 
function with Hicks-neutral technical change (in logarithmic form): 

where output q i s  produced combining the capital stock k, total intermediates (raw 
materials plus energy) me, S L  s and UL u. v i s  residual firm productivity and can be 
decomposed as follows: 

(D2) V: = W: +E:  

where w i s  a component o f  firm productivity that i s  known to the firm manager and 
possibly affects input choices but i s  unknown to the econometrician and E i s  a random 
shock to outputlproductivity that i s  realized after input choices are made (therefore i t  i s  
not correlated with input  choice^)."^ We obtain estimates o f  the 
parameters (a, p, y ,  4) estimating Equation (Dl) separately across industries using 
ordinary least squares (OLS) techniques. The OLS production function parameters are 
presented in Appendix Table 6.'15 Since f i r m s  that are more productive w i l l  hire more 
skilled and UL and use more intermediates in order to produce more, OLS estimates o f  
the corresponding production function parameters that do not account for such 
endogeneity are biased. As an alternative to OLS estimation, we follow Levinsohn and 
Petrin (2003) to obtain production function parameters that correct for the endogeneity o f  
input choices. The basic specification i s  given by Equations (Dl) and (D2). The main 
idea i s  that f i r m s  choose their variable inputs (SL, UL and intermediates) with knowledge 
of their productivity w whereas capital i s  a quasi-fixed input costly to adjust. 

More specifically, the conditional expected values verify the following equalities: / si1]=O, / 
14J=0, E[&it / m+,]=O and E[&it / kiI]=O. 
'15 Note that for production function estimation, the data for 2001 and 2002 for all firms in the industry i s  
used (as long as the firms are not outliers and have no missing production variables). However, in the 
analysis o f  correlates o f  performance across Thai firms, we focus on the measures o f  performance in 2002 
only. 

114 
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The demand for variable inputs by  a firm can be derived from profit maximization 
and depends on capital k and on productivityw. In particular, the demand for 
intermediates i s  given b y  mei, = me(w, , k i t )  ,116,117 Under fairly general technical 
conditions (described in detail in Levinsohn and Petrin (2003)), i t  i s  possible to invert the 
intermediates demand function and express the unobserved (to the econometrician) firm 
productivity as a function o f  two variables (intermediates and capital) that are observable: 

The crucial idea behind this estimation method i s  to use this proxy for 
productivity to control for the endogeneity o f  input choices with respect to productivity. 
The estimation proceeds in two stages. 
Stage 1: 

equation itself into Equation (Dl) we obtain: 

@, = w h , ,  7 k, 1 

Replacing the proxy equation for productivity into Equation (D2) and this 

or 

(D4) qit = y e  si, + 4 - uit + h(me,, k i t )  + ci, 
where ,h(me,, k ,  ) = a. mei, + p uj, + w(me,, k,  ) 

The function h(.) groups all the terms on intermediates and capital. I t s  functional 
form i s  unknown but we can approximate it using a polynomial in intermediates and 
capital. Adding the terms o f  a fourth-degree polynomial in me and k to substitute for h(.) 
in Equation @4), i t  can be estimated by OLS to provide consistent parameter estimates 
for S L  and UL. Note that one also obtains an estimate for the unknown function h(mei,, 
kit) that i s  used in Stage 2. 

Stage 2: 

An additional assumption i s  required to obtain the coefficients on intermediates 
and on capital. We assume that productivity i s  serially correlated: i t  follows a Markov 
process wit = E[wit / wit-,] + vi,. Also, the main identification assumption in Stage 2 i s  that 
capital i s  slow to adjust: i t  may adjust to the expected part o f  productivity conditional on 
lagged productivity E[wi, / wit-,], but i t  does not adjust to the unexpected shock vi,. So, 
one can derive the following moment condition that identifies the coefficient on capital: 
118 

(D7) E[vit + /kit] = 0 

Note that for simplicity o f  notation, we drop the superscript j in the rest of  the section, but the estimation 
i s  performed for each industry j separately. 

Ideally, the function me(.) should vary across years or periods (Le., me, (u),,, k,, ) to account e.g., for 
changes in the price o f  materials, other inputs or output. However, since we only use two years o f  data we 
consider a function me(.) that does not vary across years. 

E[$,, + Elt / klt] = E[qlt / kit] + E[clt / kit]. T h e  main ident i f i ca t ion  assumpt ion  says tha t  E[qlt / k,,] = 0. 
T h e  definition of Elt imp l ies  tha t  EIElr / klt] = 0. So E[q1t + Elt / klt] = 0. 
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A separate moment condition i s  needed to identify the coefficient on 
intermediates. The condition for intermediates exactly parallel to that for capital cannot 
be used since intermediates are correlated with productivity (both the expected and 
unexpected parts): E[vit + /mi,]# 0. 11' But one can derive a moment condition for 
lagged intermediates. Intermediates in year t-1 are chosen b y  the firm without knowledge 
o f  the productivity shocks realized only in year t, so: 

The residual vi, +gi, in the moment conditions i s  obtained replacing 
productivityuitby i t s  Markov process and switching sides for some o f  the terms in 
Equation (Dl): 

Note that in Equation (D9), we replaced the coefficients on skilled and UL by their 
estimated values from Stage 1, and we included an estimate for the expected value of 
productivity conditional on lagged productivity. This conditional expected value i s  a 
function of  wit-l. We call i t  g(w ) but i t s  functional form i s  unknown. We approximate 

this g(.) function by  locally weighted least squares o f  an estimate o f  wit on an estimate 
It-] 
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OfUi t - l  * 

Sample analogs for the two moment conditions in Equations (D8) and (D9) are 
obtained for all f i r m s  and a general method o f  moments (GMM) criterion function i s  
constructed. The estimates for the coefficients on intermediates and capital are those 
making the sample analogs o f  the moment conditions as close to 0 as possible:Iz1 

An iterative procedure needs to be used to minimize this function starting from 
some candidate initial parameters a and p (e.g, those obtained by  OLS). The production 

119 Although 
Specifically, the estimate for the expected productivity conditional on lagged productivity i s  given by a 

LWLS regression o f  an estimate for Wit given 
by (w,, 4 Eit ) = yir - f s,, - 4 * uir - a* .me, - p *..k,, on an estimate for wit- l  given by 

&if-l = h(me,,_, , kit - l )  - a * .meit-l - p * k,l-l . Note that both these estimates depend on the 
parameters of  interest in Stage 2: a and p. 
12' The sample analogs for the moment conditions are summed across firms i (the index i in the first 
summation symbol). For each firm the moment conditions are summed from the second year o f  available 
data on since the procedure uses lagged inputs (the index t in the second summation symbol). No moment 
condition can be computed in the first year o f  available data for a firm. 

/ me,,] i s  0, E[+,, / me,] i s  different from 0. 

A 

A 
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function parameters obtained by this estimation method are presented in Appendix Table 
7.  The OLS coefficients on variable inputs are expected to be upward biased since they 
do not control for endogeneity. Generally, the coefficients on most inputs in Appendix 
Table 7 are lower than those in Appendix Table 6.’” 

As mentioned in the main text o f  Chapter 1, we also obtain a different set of  
production function parameter estimates based on a sample o f  about 230 f i r m s  that are 
part of  the PICS but were also matched to a longer panel dataset from MOI  and for which 
we have data for 1999-2002. For this sample of  f i rms,  the production function estimation 
follows the same techniques as presented above, wi th two differences: (i) estimation i s  
performed separately across two broadly-defined industries: high-tech industry (auto- 
parts, electronics & electrical appliances, rubber & plastics and machinery & equipment) 
and low-tech industry (food, textiles, garments and wood & furniture); and (ii) the labor 
input i s  total ernpl~yment.’’~ The corresponding production function parameter estimates 
are shown in Appendix Table 8. 

Since TFP measures obtained by OLS are l ikely to be biased, we rely in Chapter 1 
on the analysis of  TFP measures obtained b y  the Levinsohn and Petrin (2003) method. 
These TFP measures are obtained as the residual from Equation @1) i.e., the difference 
between output and inputs weighted by the estimated production function parameters. 

Data on Correlates o f  Performance 

In the regressions analyzing the determinants o f  firm performance, several firm 
characteristics are used: 

Region dummy variables are constructed based on the region code indicated for 
each firm as i t s  location (six regions: North; Central; Bangkok; East; Northeast; 
and South.) 
Industry dummy variables are constructed based on the PICS industry 
classification which i s  approximately the two-digit ISIC classification (eight 
industries: food processing; textiles; garments; auto-parts; electronics & electrical 
appliances; rubber & plastics; wood products & furniture; and machinery & 
equipment). 
Age i s  defined as 2004 minus the response to Part I -- question 1.1. 
Size i s  measured by the logarithm o f  firm total employment (the sum of  skilled 
and unskilled employment). 

lZ2 Although one expects an upward bias in the OLS coefficients on skilled and UL and intermediates, 
theoretically, one can expect either an upward or downward bias in the OLS capital coefficient (see 
Levinsohn and Petrin (2003)). 
lZ3 The estimation i s  performed separately for these two broadly-defined industries since the number o f  
observations i s  not sufficient to estimate a separate production function for each o f  the eight industries 
considered in the estimation that uses the entire sample in the PICS. 
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Exporter dummy i s  defined to be equal to 1 i f  in Part IIA -- question VIII.9 the 
percentages given for sales exported directly and sales exported indirectly in 2002 
sum to more than 10 percent o f  total sales. 
FDI dummy i s  defined to be equal to 1 if in Part I -- question 1.4.1 the percentage 
o f  the firm owned by the private sector foreign i s  any positive number. 
Technology and innovation variables 

o computer-controlled machinery i s  the percentage given in Part I -- 
question 111.7; 

o vintage o f  capital i s  the percentage o f  machinery & equipment o f  the firm 
that i s  less than five years o ld  given in Part I -- question III.6; 

o R&D dummy i s  defined to be equal to 1 if the firm has positive 
expenditure on design and R&D in Part IIA -- question IX. 10. 

Determinants of Firm Per$ormance 

The regression specification used to analyze the determinants o f  firm performance 
i s  the following: 
(D11) 
p; = 8, + dl age, + d2 size, + d3 exp, + d4 . FDZ, + d5 . comp, + d6 . Kv int , + d6 . RD, 

where pi is a measure o f  firm performance in 2002 and the determinants o f  firm 
performance are firm age age, , firm size size, , firm export status exp, , foreign 

ownership o f  the firm FDI,, three measures o f  technology use or innovation 
comp, , Kvinti , RD, , I' are two-digit industry effects and I'are region effects. The 
regressions are estimated by OLS and standard errors that are robust to heteroskedasticity 
are computed. As an alternative to dummy variables identifying exporters and foreign- 
owned f i rms,  we estimate a regression s i m i l a r  to (D1 1) but including export intensity and 
foreign ownership share as determinants o f  firm performance. The results are shown in 
Appendix Table 10. 

As mentioned in the main text o f  Chapter 1, we also estimate partial regressions 
that include only one firm characteristic at a time, together with industry and region fixed 
effects, to analyze the individual effect o f  each performance correlate. For example, when 
firm size i s  the only characteristic included, the partial regression i s  as follows: 

+ Z j  + I r + & ;  

(D12) p i  = do + /z sizei +I' t I' + v: 

Comments on the Analysis of Determinants of Firm Performance 

Although we do not report the results, we also estimated equation (D11) using TFP 
obtained from the OLS parameter estimates as a measure o f  firm performance. The 
results are generally close to those reported in the main text obtained for TFP using 
the parameters from Levinsohn and Petrin (2003) estimation. 
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In Appendix Table 9, we show the correlation among the firm characteristics included 
in the regressions o f  TFP, SG and VA for the sample of 1033 PICS f i r m s  used in the 
estimation. Firm size i s  significantly positively correlated with the exporter dummy, 
the foreign ownership dummy, the percentage o f  computer-controlled machinery and 
the R&D dummy. 

Business Climate and Firm Performance: Costs of Skill Shortages 

The framework o f  production function and profit maximization by  f i r m s  can be 
used to analyze the problem o f  shortage o f  skilled workers. A firm makes i t s  input 
choices in order to maximize profits as follows: 

where Q= AKaMEBSYU represents output produced according to the production 
function whose estimation we discussed before, P i s  the price at which the firm sells i t s  
output, r i s  a rental rate paid on capital, PME i s  the price o f  intermediates, ws i s  the wage 
paid to a skilled worker, and wu i s  the wage paid to an unskilled worker. 

If the firm faces no constraints, i t hires ski l led workers until the f i rst  order 
optimization condition i s  ~a t i s f i ed . '~~  S i s  chosen such that: 

(D14) Marginal Product of  S =  y - P . Q I S  = w s  

If the firm i s  constrained, that i s  it cannot hire as many skilled workers as desired, 
this optimization condition i s  not verified. For the (smaller than desired) number of 
skilled workers that i s  feasible for the firm to hire the condition i s  in fact: 

(D15) Marginal Product o f  S =  y . P . Q / S  > w s  

The difference between the marginal product o f  skilled workers and the 
corresponding wage represents the cost (in terms o f  outputhales lost) to the firm of  not 
being able to hire one additional skilled worker. Alternatively, one can think of this 
difference as the benefit from reducing the s k i l l  shortages. 

The optimal s k i l l  m ix  for an industry i s  derived from profit maximization, 
combining Equation (D 14) with the corresponding first order condition for UL: 125 

S Y*WU 
s + u  yaw, + 4 ' W S  

(D16) (-)*= 

This occurs when the derivative o f  the profit function with respect to S equals 0. The interpretation i s  
that the firm hires more skilled workers as long as the marginal product o f  each additional skilled worker i s  
larger than or equal to the wage the firm needs to pay h idher .  
125 That f i rst  order condition i s  given by: Marginal Product o f  U = 4 * P - Q / u = w 

124 

. 
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Replacing y and 4 by the values from the production function estimation the optimal 
s k i l l  m ix  can be computed for each industry. 

We analyze the effect o f  the following experiment. Suppose that s k i l l  shortages 
are reduced (e.g., due to a large number o f  college graduates entering the labor market) 
and constrained f i r m s  can hire more skilled workers in order to approach the optimal s k i l l  
m ix  in their industry. The f i r m s  that are constrained in terms o f  the number o f  skil led 

workers that they can hire are defined as those having an actual s k i l l  m ix  - S smaller s + u  
than the optimal s k i l l  m ix  in their industry. For each constrained firm, the benefit in terms 
o f  increased sales from increasing i t s  number o f  shl led workers to get closer to the 
optimal s k i l l  m ix  i s  given by: 

where the first term in brackets in the product represents the additional benefit per skilled 
worker and the second term in brackets represents the increase in the number o f  skilled 
workers that makes the s k i l l  m ix  o f  the firm become equal to the optimal s k i l l  m ix  in i t s  
industry. 

Using the value o f  y estimated in the production function and using information 
in the PICS on wages paid to skilled and unskilled workers, Equation (D17) can be 
calculated for each constrained firm. We sum the product in Equation (D17) for all 
constrained f i r m s  in each industry and divide that sum by the sum of  sales o f  those 
constrained f i r m s  in each industry, call this ratio To  obtain the final potential 
benefits in terms o f  increased sales from reducing s k i l l s  shortages, we divide the ratio A 
by  two. The rationale for this final step i s  as follows. The graph below represents the 
marginal product o f  S L  as a function of  the number o f  skilled workers. For simplicity i t  i s  
assumed to be a linear function. Also shown in the graph i s  an horizontal l ine 
representing the skilled wage WS. 

126 Equation (D17) does take negative values for some o f  the constrained firms. We disregard these 
negative values and focus on constrained firms for which the benefit o f  reducing the s k i l l  shortages are 
positive. 
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We denote b y  S the current number o f  skilled workers o f  a constrained firm and 
by  Snew the number o f  slulled workers that the firm can hire under the experiment 
described before. The benefit to the firm from this reduction in s k i l l  shortages (the 
product in Equation (D17)) i s  given by the area o f  the square abcd (this represents 
additional output). We are able to calculate the area o f  this square for each firm and then 
sum across f i r m s  in an industry. However, the benefit to the firm in terms o f  additional 
output from a reduction in s k i l l  shortages i s  given only by the shaded triangle bad. I f  the 
marginal product o f  S L  was truly linear, the area o f  bad would be equal to half the area o f  
abcd. Therefore, as an approximation, we assume that the marginal product i s  linear and 
we divide the product in Equation (D17) calculated for each firm by two to give the 
benefit from relaxing the s k i l l  constraint. 

In Appendix Table 11, we show the actual s k i l l  m ix  in each industry covered by 
the PICS and the optimal s k i l l  m ix  calculated following Equation (D16) as well as 
average wages of  slulled workers and unskilled workers. 

“Macro” Benefits from Increasing Supply of Skilled Workers 

Some potential “macro” benefits could come from the relative expansion o f  
sectors that employ ski l led workers more intensively in Thailand. Thailand trades large 
volumes with the rest of the world, thus, increases in the fraction o f  skil led workers could 
encourage production and exports in sectors using ski l led workers intensively. This shift 
to skill-intensive industries would likely be accompanied by an increase in average 
wages, as more and more workers would need to earn higher wages in line with their 
improved sk i l l s .  This potential increase in average wages can serve as a measure o f  the 
potential “macro” benefits o f  increasing the supply o f  sk i l l s  in Thailand. The size o f  these 
“macro” benefits in terms of  higher wages would depend on: (i) the fraction o f  skilled 
workers in the total workforce; (ii) the current premium of skilled worker wages relative 
to unskilled worker wages; and (iii) the extent to which this skilled premium falls as the 
overall supply o f  sk i l l s  in the workforce increases. We obtain (i) and (ii) from the 
PICS.’27 In manufacturing, on average, 33 percent o f  the workforce i s  skilled (i.e. 
managers, professionals, skilled production workers and non-production workers). The 
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PICS statistics in Appendix Table 11 suggest that skilled worker wages are roughly 2.5 
times unskilled worker wages. I tem (iii) i s  more difficult to quantify precisely, but the 
experience of other East Asian economies analyzed in Hsieh (2002) suggests that the 
decline in the wages o f  shl led workers relative to unskilled workers has been modest, 
even as the supply o f  skilled workers has increased dramatically. In Singapore, for 
example, there were about 50 workers with no university education for every university- 
educated worker in the mid-1960s. B y  the early 199Os, this ratio had fallen to 1O: l .  
Despite this dramatic increase in the education o f  the workforce, the relative wage o f  
university-educated workers fell by only 20 percent. 

Appendix Table 12 provides some simple estimates o f  the possible order o f  
magnitude o f  these “macro” benefits o f  s k i l l  upgrading. The first column shows a range 
o f  possible values for the elasticity o f  the s k i l l  premium with respect to the relative 
supply o f  skilled workers, i.e., the percent change in the ratio o f  skilled worker wages to 
unskilled worker wages that accompany a one percent increase in the ratio o f  skilled 
workers to unskilled workers. The range for these values i s  taken from Hsieh (2002) who 
focused on the experience of  other East Asian countries and found the elasticity o f  the 
s k i l l  premium with respect to the relative supply o f  skilled workers to be generally small, 
ranging from about -10 percent in Taiwan (China) and Hong Kong SAR to about -20 
percent in Singapore. That elasticity was much larger, however, in Korea at -50 percent. 
The second column shows the percent increase in average wages in manufacturing due to 
a 20 percent increase in the share o f  skilled workers in the total workforce.’28 I f  the s k i l l  
premium i s  not affected b y  changes in the supply o f  skilled workers, average wages could 
increase by seven percent. This value reflects a purely compositional effect derived from 
the fact that there would be more skilled workers earning higher skilled wages. However, 
i t  i s  l ikely that as a result of  the increase in the supply o f  skilled workers, the s k i l l  
premium would decline. The other rows of the second column o f  Appendix Table 12 
show the estimated effect on average wages for different values o f  this elasticity. For 
moderate values o f  this elasticity, the increase in average wages falls to six or four 
percent, and i t  falls to one percent if the elasticity i s  equal to the high value observed in 
Korea. 

12’ The values provided in the second column o f  Appendix Table 12 are based on the following calculation. 
Let ws and wu denote skilled worker wages and unskilled worker wages, and let ys be the fraction of 

the workforce that i s  skilled. Average wages are therefore w = wsys + wu (1 - Ys ) . The elasticity o f  
- 

w with respect to ys i s  -- - - Ys , where E i s  the a i  Ys - 
aYs w Ys (ws /wu 1 + (1 - Ys 1 

- 

elasticity o f  the sk i l l  premium with respect to ys , and we assume that the unskilled wage does not change 
with the increase in sk i l l s  supply. 
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APPENDIX TABLE 1A: General Constraints to Operation (Closed Question) - 
International Comparisons 

Firms evaluating constraint as "major" or "very severe" (%) 

Elecinclty 25 6 14.8 22.3 334 28 I 28.9 20.3 17.3 10.1 4.6 0.5 

TRosponption 13.8 11.6 16.4 18.3 19.4 12.4 19.3 8.4 4.2 3.8 0.0 
Access to Land 2 5  8 1  130 148 163 9 1  197 60  3 8  98  37 

Tax Adminisiniion 22 3 12.4 23.0 25.1 23 7 26 3 659 33.1 4.5 31.8 5 9 

~ ~ M d T n d c R e . ~ ~  198 146 15.7 21.7 21.1 12.8 325 8.9 3.8 11.6 05 
Labor RCguldtiOns II 4 14.3 259 24.7 194 16.6 567 87 4.2 3 3 2 1  

Skillr and Eduwionof Availabk Workem 30.0 24.7 18.9 11.9 26.7 12.4 39.6 12.8 23.8 9.9 4.3 
Business Licensing and Operating Pernuis 7 4  109 20.5 13.5 15.9 13.4 29.7 5.8 112 14.6 32 

A c ~ I o ~ ~ t l c ~ I  13.6 13.9 17.5 13.5 24.1 18.1 59.5 17.3 12.1 20.3 8.2 
hcccss to Foreign Credit I S  7 6 28.5 

COS or plnanci 14.5 17.0 48.2 23.0 21.6 20.1 82.3 28.2 5.5 13.0 U.4 
Economic Policy Uncenaini) 29.1 209 50.1 29.5 280 20.6 75.8 538 12.0 315 1 1 8  

~ w m i c  lnuability 37.4 24.1 41.5 38.4 26.0 15.7 74.7 53.7 8.9 28.5 10.1 
Cormpiion 18.3 12 4 22.0 35 2 22 4 37.3 66.9 23 7 5 4 13.7 6 1 

Cti~ne,TkftandDimrda 10.3 10.6 17.3 265 15.7 15.6 520 129 6.5 12.4 3.3 
Anii-Competiti\e or M o m l  prdcticcs 20.1 11 8 17 3 21.3 17.6 17 3 56 I 227 15.8 I4  8 8.0 

Numbcr o f  Plants 1385 893 711 647 973 1730 1636 514 170 506 188 
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APPENDIX TABLE 1B: General Constraints to Operation (Closed Question) - By Region 

Firms evaluating constraint as "major" or "very severe" (96) 

Business Licensing and Operating Permits 1.4 11.0 2.7 * 8.2 6.3 5.6 8.4 

Access to Domestic Credit 13.6 12.3 8.1 * 14.7 13.0 16.9 12.1 

Anti-Competitive or Informal Practices 20.1 24.1 11.5 * 24.3 * 14.6 * 11.3 * 14.0 

Number of Plants 1385 73 148 194 192 11 107 
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APPENDIX TABLE 1C: General Constraints to Operation (Closed Question) - By Type of 
Firm 

Telecommunications 11.4 7.2 * 11.0 14.6 * 13.3 9.3 11.0 12.5 

Electricity 25.6 18.2 27.3 28.7 26.7 24.2 24.6 28.5 

Transportation 13.8 9.5 * 13.8 16.7 15.1 12.3 12.7 17.2 
Access to Land 2.5 2.0 3.1 2.3 3.2 1.8 2.5 2.6 

Tax Rates 24.4 23.1 25.4 24.3 25.2 23.5 24.4 24.4 
Tax Administration 22.3 21.3 23.4 21.8 24.7 19.7 22.1 23.0 

Customs and Trade Regulations 19.8 12.7 * 18.8 25.5 * 25.1 * 13.9 * 18.1 25.0 * 
Labor Regulations 11 4 10.7 11.4 11.9 12 2 10.5 12.0 9.6 

Skills and Education of Available Workers 30.0 29.7 30.8 29.3 31.6 28.2 29.9 30.2 
Business Licensing and Operating Permits 7.4 6.1 7.9 7.7 7.5 7.2 7.3 7.6 

Acccss to Dornestic Credit 13.6 18.2 * 14.1 10.0* 11.9 15.4 15.0 9.3 * 
Access to Foreign Credit 1.5 1.2 I .o 2.3 I .8 1.2 1.4 1.7 

cost of Financing 14.5 18.2 15.9 10.7 * 12-8 16.5 15.6 11.3 
Economc Policy Uncertamty 29.1 32.3 29.5 26.6 27.4 30.9 30.5 25.0 

Corruption 18.3 20.2 18.4 16 9 18.0 18.6 18.4 17.1 

Number of Plants 1385 347 516 522 729 656 1041 344 

APPENDIX TABLE 1D: General Constraints to Operation (Closed Question) - By 

Electricity 25 6 29 1 22 6 185 * 3 1 0  27 1 356  * 208 158 * 

Number of Plants 1385 179 186 168 145 166 239 125 177 
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APPENDIX TABLE 2A: General Constraints to Operation (Open-Ended Question) - By 
Region 

Firms that pointed alternatives as one of top three obstacles to doing business in Thailand (8) 

Skilled Labor Shortage 47.9 46.6 49.3 48.6 49.5 53.5 35.5 * 
Tax Regulations and/or High Taxes 27.7 21.9 28.4 30.5 27.1 12.7 * 21.5 

Bureaucratic Burden 22.7 24.7 26.4 22.2 26.0 9.9 * 23.4 

29.1 * 17.2 5.6 * 3.7 * 

Inadequate Supply of Infrastructure 11.9 13.7 16.2 7.9 * 16.7 26.8 * 15.9 

Labor Regulations 9.5 13.7 9.5 9.4 7.3 9.9 10.3 

APPENDIX TABLE 2B: General Constraints to Operation (Open-Ended Question) - By 

Skilled Labor Shortage 41.9 48.4 48.1 47.5 46.9 49.1 48.3 46.8 

Tax Regulations and/or High Taxes 27.7 28.8 29.7 25.1 27.4 28.0 26.6 31.1 

Bureaucratic Burden 22.7 18.4 * 22.1 26.2 25.7 19.5 * 20.9 28.2 * 
Competition from Imports 22.1 27.1 * 22.5 18.4 * 18.2 * 26.4 * 24.7 14.2 * 

Utility Pnces 14 9 13.5 15.9 14.9 12.8 17.4 14.0 17.7 

Inadequate Supply of Infrastructure 11.9 7.8 * 12.6 14.0 12.5 11.3 10.6 16.0 * 

Labor Regulations 9.5 6.9 8.3 12.3 11.8 6.9 * 9.1 10.5 

Official Corruption 7.9 6.9 10.1 6.5 6.0 * 10.1 8.5 6.1 
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APPENDIX TABLE 2C: 
General Constraints to Operation (Open-Ended Question) - By Industry 

Firms that pointed alternatives as one of top three obstacles to doing business in Thailand (S) 

Skilled Labor Shonage 41.9 41.5 52.2 66.1 42.1 46.4 42.1 49.6 39.0 
Tax Regulations and/or mgh  Taxes 27.7 190 23.7 21 4 37.2 31.9 25 9 25.6 39.0 

Competition from Imports 22.1 5.0 40.9 23.2 24.8 19.3 11.7 13.6 39.0 

Uhllty Prices 14.9 15 6 19.9 5.4 14.5 15.1 24.3 88  10.2 

Labor Regulations 9.5 12.3 6.5 15 5 9.0 9.6 8.8 12.8 2.8 

High Interest Rates 8.1 6.7 5.4 5.4 11.7 4.8 15.5 6.4 6.2 

Official Corruption 7 9  8.9 9 1  7 7  5.5 7 2  11 7 2.4 7.9 

Number of Plants 1385 179 186 168 145 166 . 239 125 117 

APPENDIX TABLE 3A: Infrastructure Indicators - International Comparisons 

-. 
Froquencyofpoweroutager(timsolastyear) 16.8 9.1 4.4 6.0 5.0 201.0 4.6 2.7 3.8 5.6 2.0 

Roduftioo lost in shipment (%) 0.5 0.1 23  na. 1.2 n.a 1.0 na n.a n.a. n.e 
No ofddystoobtamatelephoneconneclion 22 3 8 8 26.6 13.2 12.5 63 3 18.2 I 5  2 4 144  7.8 

No.ofdaystoobtainaneleetricitycormecticm 26.4 11.0 14.6 8.2 18.2 72.1 25.6 0.9 1.8 5.9 3 3  
No of days IO obtam a water connccuon 221 9.8 131 n a .  n.a na. 16.0 n a  na.  n.a. n.a. 

APPENDIX TABLE 3B: Infrastructure Indicators - By Region 

Frequency of power outages (times last year) 16.8 21 .o 15.5 13.6* 19.9 18.3 34.8 * 
Production lost due to power outages (7i) 1.5 0.9 * 1.4 1.6 1.9 0.9 * 1.5 

Have own generator (%) 16.0 42.5 * 23.6' 7.9' 12.5 18.3 51.4* 

Production lost in shipment (96) 0.5 0.6 0.3 * 0.6 0.4 0.5 0.5 

No. of days to obtain a water connection 22.1 33.5 18.8 25.1 14.5 * 13.4* 18.5 
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APPENDIX TABLE 3C: Infrastructure Indicators - By Type of Firm 

Frequency of power outages (times last year) 16.8 13.7 * 18.7 17.0 17.2 16.4 16.9 16.5 

Production lost in shipment (46) 0.5 0.7 0.6 0.4 * 0.5 0.6 0.6 0.4 * 
No. of days to obtain a telephone connection 22.3 15.5 28.7 20.3 21.2 23.7 22.8 21.1 

No. of days to obtain a water connection 22.7 20.8 23.1 23.3 21.9 23.4 22.1 24.4 

APPENDIX TABLE 3D: Infrastructure Indicators - By Industry 

Production lost due to power outages (%) 1.5 1 0  * 1.4 1.3 1.7 1.5 2 0 *  1.2 2.0 

Reduction tost in shipmnt (46) 0.5 0.4 " 0.4 0.2 * 0.4 0.5 0.8 1.0 0.7 

No. o f  days to obtain a water connection 22.7 29.6 27.8 14.3 * 24.9 12.6 * 24.7 26.6 21.9 

APPENDIX TABLE 4A: Regulatory Burden and Administrative Delays - International 
Comparisons 

. .. 

(a) Nwnber of day& spent in inspections or 
mtings with offlfials frmn different 4.4 12.1 1.0 7.4 30.9 6.3 13.7 aa ILB n.a n . ~  
sgeocies 

(b) Total cost (as % of  sales) associated 
with inspections or meetings with officials 1.1 1.1 0.1 0.0 0.0 n.a 0.5 n.a n.a n.a n.8. 
from different agencies 

Impom: 
Avg uumbcr of d a y  10 clear customs 4 6  3 1  5 8  9 1  7 5  7 1  138 3 7  1 6  6 9  3 1  

Longc~tnumberofdaysmclesrcuswms 9.7 7.0 11.5 16.6 12.2 11.5 32.4 5.6 4.2 13.6 6.9 
Exuorts: 

Avg number of days 10 ckar cystoms 1.5 2.1 4.1 6.6 5.5 5.3 8.4 1.9 1.7 8.5 2.0 
Longestnumbcrofda)s Io~learcusr~~s 3 2  4 3  7 5  107 8 1  7 9  169 3 0  57  166 4 2  
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APPENDIX TABLE 4B: Regulatory Burden and Administrative Delays - By Region 

Senior management's time spent dealing 
with'regulations (96) 1.8 1.3 1.0 * 1.9 2.1 2.6 1.9 

Inspections: 

(a) Number of days spent in inspections or 
meetings with officials from Revenue 
Dept, Social Security Office, Immigration 4.4 3.9 4.9 4.0 4.2 5.5 6.3 * 
Division, Dept. of Industrial Works, Local 
Authorities 

(b) Total cost (as % of sales) associated 
with inspections or meetings with officials 1.1 2.0 0.4 1.5 0.1 * 1.6 0.3 * 
from Revenue Dept., Social Security 
Office, I m g r a t i o n  Division, Dept. o f  
Industnal Works, Local Authorities 

Avg. number of days to clear customs 

Exports: 

Longest number o f  days to clear customs 3.2 3.0 2.7 * 3.5 3.9 2.5 2.0 * 

APPENDIX TABLE 4C: Regulatory Burden and Administrative Delays - By Type of Firm 

Senior management's time spent dealing 
with regulations (5%) 1.8 2.0 2.0 1.5 1.6 2.0 1.7 2.3 * 

Insvectwns: 

(a) Nm' o f  days spent in inspections or 
meetings with officials from Revenue 

Division, Dept. of Industrial Works, Local 
Authorities 

Dept-, Social Security Office, Immigration 4:4 3.3 * 4.1 5.4 * 5.2 * 3.4 * 4.2 4.9 * 

(b) Total cost (as % of sales) associated 
with inspections or meetings with officials 
from Revenue Dept., Social Security 
Office, Immigration Division, Dept. of 
Industrial Works, Local Authorities 

3.4 0.6 * 0.1 * 0.4 * 2.0 1.5 0.1 * 1.1 

Exports: 

Longest number of days to clear customs 3.2 2.9 3.0 3.4 3.2 3.4 3.2 3.3 
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APPENDIX TABLE 4D: Regulatory Burden and Administrative Delays - By Industry 
3 
8 
E 
d 

.- 

Senior managemnt's time spent dealing 
with ngulatioos (%) 1.8 0.6 * 1.1 . 1.3 2 2  3.2 * 2.1 0.6' 3.1 * 

Insnectinns: - - r - -  - - 

(a) Numlm of days spent in inspections or 
meetings with officials fromRevenue 
apt. ,  social security office, tmmigrati~n 4.4 6.8 * 4.3 5.2 3.2 * 4.1 3.8 * 4.7 3.0 * 
Division, Dept of Industrial Works, Locat 
Authorities 

@) Total cost (as % of sales) associated 
with inspections or meetings with officials 1.1 0.3 * 0.0 * 3.4 0.5 0.0 * 0.6 1.9 2.6 
from Revenue Dept., Social Security 
Office. Immieration Division. Deot. of 
Indusmial Works, Local Authonties 

Exports: 

Avg. number of days to clear customs 1.5 1.6 1.5 1.5 1.7 1.3 * 1.4 1.3 i .8 
Longest number of days to clear customs 7 2 3.0 3.4 3.2 3.4 3.2 2.4* 3.6 4.0 * 

APPENDIX TABLE 5A: Governance - International Comparisons 

bonfideace in rhc judiciary (96 
disagree) 12.5 12.0 21.0 16.5 7.4 15.5 22.5 33.1 28.6 65.3 45.6 
Percent of payment disputes 
resolved in the courts 22.3 20.1 1.0 2.2 5.4 n.a 1.2 35.5 19.9 11.9 17.2 

APPENDIX TABLE 5B: Governance - By Region 

Confidence in the judiciary (% 
disagree) 12.5 15.1 5.4 14.1 9.4 9.9 15.9 
Percent of payment disputes 
resolved in the courts 22.3 n.a. 27.5 21.7 2.0 ' 32.7 0.2 * 

APPENDIX TABLE 5C: Governance - By Type of Firm 
.Y 

!i t ! l a  b a 

zw B 
W 

9 E 

Percent of payment disputes 
resolved in the courts 22.3 23.7 22.4 21.4 24.9 21.0 23.2 15.2 
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APPENDIX TABLE 5D: Governance - By Industry 

Percent of payment disputes . .  
resolved in the courts 22.3 34.3 28.0 18.9 4.5 * 1.2 * 18.4 38.5 11.2 

APPENDIX FIGURE 1: 
Panel A. Number of Days to Obtain a Water Connection 

Panel B. Frequency of Insufficient Water Supply. 
Panel A Panel B 

Number of Days to Obtain a Water Connection 

Thailand 

Brazil 

ndonesia 

Malaysia 

0 5 10 15 20 25 

Frequency o f  InsufEcient Water Supply Last Year 

Philipines 

Malaysia 

Thailand 

Indonesia 

Brazil 

0 2 4 6 8 1 0 1 2  

APPENDIX FIGURE 2: 
Panel A. Percentage of Water Use Coming from Own Sources. 

Panel B. Frequency of Transport Disruptions. 
Panel A Panel B 

Percentage of Water Coming h o r n  Own Sources 

I 
ndonesia 

Thailand 

’hilipine s 

Brazil 

Malaysia 

0 10 20 30 40 50 60 70 

Frequency oflrausport Disruptions Last Year 

Malaysia 

[ndonesia 

Thailand 

Philipines 

Brazil 
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APPENDIX  FIGURE 3: Median Wages per Worker in 2001 U.S. Dollars in Food 
Processing and Textiles Industries. 

APPENDIX FIGURE 4: Median Wages per Worker in 2001 U.S. Dollars in Garments and 
ElectronicdElectrical Appliances Industries. 

Waws DCI Worker. Garmcnb -- I 

APPENDIX FIGURE 5: Median Capital Intensity in 2001 U.S. Dollars in Food Processing 
and Textiles Industries 
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APPENDIX FIGURE 6: 
Median Capital Intensity in 2001 U.S. Dollars in Garments and 

ElectronicsDIlectrical Appliances Industries. 
C.plbl lnlrnrlty. G.rmrnb Capital Iotewity . E k e e o o M l e c h k d  A p p b o m  

4woT- 1 1-1 

APPENDIX TABLE 6: Production Function Parameters Estimated by OLS 
Industry N. Coeff. Coeff. Coeff. COeff. Returns to 

Obs. Skilled Unskilled Intermediates Capital Scale 

Food Processing 299 0.100 *** 0.054 *** 0.794 *** 0.050 *** 0.998 

Textiles 324 0.149 *** 0.055 *** 0.773 *** 0.042 *** 1.020 

Clothing 235 0.102 *** 0.048 *** 0.769 *** 0.035 *** 0.954 

Auto-parts 219 0.136 *** 0.049 *** 0.777 *** 0.057 *** 1.019 

Electronics and Electrical Appliances 277 0.080 *** 0.094 *** 0.796 *** 0.026 ** 0.996 

Rubber and Plastics 358 0.158 *** 0.038 0.831 *** 0.026 *** 1.053 

Wood Products and Furniture 206 0.234 *** 0.101 *** 0.758 *** 0.012 1.105 

Machinery and Equipment 245 0.129 *** 0.040 *** 0.799 *** 0.033 *** 1.001 

Notes: The first column shows the number o f  firm-year observations included in the estimation. Robust standard errors are in 
parentheses. ***, ** and * represent significance at the 1, 5 and 10 percent confidence levels, respectively. The hypothesis o f  
constant returns to scale i s  rejected for Clothing (decreasing) Rubber and Plastics and Wood Products and Furniture (increasing). 

Labor Labor 

(0.021) (0.01 1) (0.025) (0.017) 

(0.018) (0.012) (0.020) (0.008) 

(0.019) (0.012) (0.019) (0.013) 

(0.029) (0.014) (0.028) (0.017) 

(0.020) (0.017) (0.017) (0.012) 

(0.031) (0.024) (0.012) (0.009) 

(0.024) (0.015) (0.024) (0.01 1) 

(0.024) (0.013) (0.017) (0.007) 
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APPENDIX TABLE 7: Production Function Parameters Estimated by Levinsohn and 
Petrin (2003) Methods 

Industry N. Coeff. Coeff. Coeff. Coeff. Returns to 
Obs. Skilled Unskilled Intermediates Capital Scale 

Labor Labor 
Food Processing 

Textiles 

Garments 

Auto-parts 

Electronics and Electrical Appliances 

Rubber and Plastics 

Wood Products and Furniture 

Machinery and Equipment 

299 

324 

235 

219 

277 

358 

206 

245 

0.104 *** 

0.104 *** 

0.082 *** 

0.122 *** 

0.059 ** 

0.149 *** 

0.220 *** 

0.114 *** 

(0.024) 

(0.021) 

(0.031) 

(0.034) 

(0.026) 

(0.046) 

(0.033) 

0.059 *** 
(0.015) 

0.038 *** 
(0.014) 

0.038 ** 
(0.018) 

0.044 ** 
(0.019) 

0.069 *** 
(0.023) 

0.030 
(0.037) 

0.091 *** 
(0.025) 

0.030 

0.760 *** 
(0.103) 

0.480 * 
(0.277) 

1.Ooo *** 
(0.280) 

0.700 *** 
(0.117) 

0.480 
(0.352) 

0.700 *** 
(0.234) 

0.470 
(0.311) 

1.000 *** 

0.080 * 
(0.042) 

0.080 
(0.097) 

0.000 
(0.093) 

0.140 *** 
(0.040) 

0.060 
(0.080) 

0.070 
(0.072) 

0.080 
(0.084) 

0.000 *** 

1.003 

0.702 

1.120 

1.005 

0.667 

0.949 

0.861 

1.144 
(0.032) (0.019) (0.141) (0.042) 

Notes: The first column shows the number of firm-year observations included in the estimation. Bootstrapped standard errors are in 
parentheses. ***, ** and * represent significance at the 1, 5 and 10 percent confidence levels, respectively. The hypothesis o f  
constant returns to scale i s  rejected for Textiles (decreasing), Garments and Machinery and Equipment (increasing). 

APPENDIX TABLE 8: Production Function Parameters Estimated by 
OLS and by Levinsohn and Petrin (2003) Methods for the MOI  Panel 

Industry N. Coeff. Coeff. Coeff. Returns to 
Obs. Labor Intermediates Capital Scale 

OLS Estimates 

High-Tech Industry 412 0.131 *** 0.783 *** 0.087 *** 1.000 

Low-Tech Industry 448 0.165 *** 0.763 *** 0.058 *** 0.986 

Levinsohn and Petrin (2003) Estimates 

High-Tech Industry 412 0.122 *** 0.790 *** 0.070 0.982 

Low-Tech Industry 448 0.156 *** 0.490 *** 0.190 *** 0.836 

Notes: The first column shows the number of firm-year observations included in the estimation. In the OLS 
Estimates panel, robust standard errors are in parentheses. In the Levinsohn and Petrin (2003) Estimates panel, 
bootstrapped standard errors' are in parentheses. ***, ** and * represent significance at the 1, 5 and 10 percent 
confidence levels, respectively. The hypothesis of constant returns to scale cannot be rejected for OLS and 
Levinsohn and Petrin (2003) estimates. 

(0.020) (0.017) (0.011) 

(0.016) (0.023) (0.016) 

(0.026) (0.244) (0.089) 

(0.018) (0.208) (0.100) 
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APPENDIX TABLE 9: Correlation Among Firm Characteristics 

Firm Age Firm Size Exporter Foreign Capital % Computer R&D 
(Current Dummy Ownership Vintage (% Controlled Spending 

Employment) Dummy mach. under Machinery Dummy N. Obs. = 1033 

5 years old) 
Firm Age 1 
Firm Size (Employment) 0.213*** 1 
Exporter Dummy 0.033 0.421*** 1 
Foreign Ownership Dummy 0.101*** 0.287*** 0.251*** 1 

% of Computer-Controlled Machinery 0.004 0.312*** 0.084*** 0.183*** 0.068*** 1 
Dummy for R&D Spending 0.046 0.258*** 0.150*** 0.062*** -0.012 0.107*** 1 
Note: *** indicates significance at the 5% confidence level. The correlations are obtained for the sample of 1033 firms used in the 
regressions of TFP, sales growth and value-added per worker. 

Capital Vintage (% mach. under 5 years old) -0.221*** 0.014 0.032 -0.021 1 

APPENDIX TABLE 10: Correlates of Firm Performance 

Regressors Total Factor Sales Labor 
Productivity Growth Productivity 

(0.002) (0.001) (0.003) 

(0.015) (0.009) (0.025) 

(0.036) (0.030) (0.072) 

(0.05 1) (0.041) (0.095) 

(0.046) (0.038) (0.093) 

(0.048) (0.035) (0.097) 

(0.031) (0.022) (0.05 8) 

Firm Age 0.004* ** -0.003 * * 0.0 12* ** 

Current Employment 0.083* ** -0.012 -0.017 

Export Intensity 0.09 1 ** -0.073" * 0.228" * * 

Foreign Ownership Share 0.229""" -0.015 0.684*** 

Capital Vintage (% Mach.Under 5 Years) 0.047 0.086** 0.121 

% Computer-Controlled Machinery 0.137*** -0.027 0.275" * * 

R&D Spending Dummy 0.022 0.013 0.072 

Industry Dummies 
Region Dummies 
N. Observations 

Yes Yes Yes 
Yes Yes Yes 
1033 1033 1033 

R-squared 0.98 0.07 0.21 
Notes: OLS estimation i s  used. Robust standard errors are in parentheses. ***, ** and 
* represent significance at the 1, 5 and 10 percent confidence levels, respectively. All 
regressions include a constant. 
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APPENDIX TABLE 11: Skill M i x  and Average Wages Across Industries 
N. Avg. Sk i l l  Optimal Avg. Skilled Avg. Ratio of 

obs. M ix  Sk i l l  Mix Labor Wage Unskilled Skilled to 
(in Baht) Labor Wage Unskilled Industry 

(in Baht) Wage 

Food Processing 149 0.31 0.41 196007 77786 2.5 
Textiles 162 0.27 0.52 175331 70012 2.5 
Clothing 117 0.31 0.51 133754 63636 2.1 
Auto-parts 109 0.52 0.57 16473 1 78319 2.1 
Electronics and Electrical Appliances 138 0.32 0.25 199034 78446 2.5 
Rubber and Plastics 179 0.28 0.62 152653 50719 3.0 
Wood Products and Furniture 103 0.35 0.53 138912 64764 2.1 
Machinery and Equipment 122 0.39 0.61 167139 69047 2.4 

Total 1079 0.33 0.50 167474 68501 2.5 

APPENDIX TABLE 12: Increase in Average Wages Due to Increase in Share of Skilled 
Workers 

Percent Increase in Average 
Wages as a Result of a 20 Percent 

Increase in the Share of Skilled 

Elasticity of Skill 
Premium to Relative 

Supply of Skilled 
Workers Workers 

0 7% 
-0.1 6% 
-0.2 4% 
-0.5 1 Yo 
-0.6 0% 
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Chapter 2 - Appendix 1 

The Thailand PICS provides us with a r ich data set to undertake the following 
analysis. PICS surveyed 1,385 f i rms  surveyed from March 2004 to February 2005 (response 
rate o f  40 percent). The survey covers six regions: North; North East; Central; Bangkok and 
Vicinity; East; and South. I t  also covers eight industries: food processing; textiles; wearing 
apparel; auto parts; electronic parts & appliances; rubber & plastics; wood products & 
furniture; and machinery & equipment. Comparison o f  PICS sample with the NSO updated 
2004 frame shows that the FTPI frame seriously under-represents SMEs. The data i s  biased 
towards the larger companies, and hence we see a high incidence of exporting and foreign 
ownership. The PICS survey involves face-to-face interviews with the CEOs, human 
resource managers and a sample of workers. The interview with CEOs provides 
comprehensive coverage o f  f i r m ' s  governance structure as well as business practices such as 
investment, employment and s k i l l s  provision, infrastructure, access to government services 
and access to finance. Firms also report their impressions o f  the existing investment climate. 
We are able to construct a panel on the basis o f  retrospective questions. For most variables 
we have information for the years 2001 and 2002. 

Production Variables 

There i s  data for three years in the accounting questions IX.13 2000, 2001 and 2002; 
the data that we have for employment in question X.1 also refers to three years (2001, 2002 
and 2003) but only two years overlap 2001 and 2002. T h i s  means that for our production 
function estimation these w i l l  be the two years o f  data potentially available. 

I )  Real VA 

We estimate production functions with VA as the dependent variable. To obtain a 
measure o f  VA we should deflate (PPI by industry) these nominal values o f  total sales and 
take away deflated expenditure on raw materials (direct material cost + purchased parts cost + 
electricity + fuel and other energy). We would need to deflate this nominal quantity to get a 
quantity of  intermediates using Bank o f  Thailand price deflators by stage o f  processing 
"Intermediate materials for industry". 

2) Labor variables 

We do not exactly have skilled and unskilled workers, but we can use the production 
versus non-production distinction that i s  widely used for work on United States' data, and 
assume that production workers are the unskilled workers, while non-production workers are 
the skilled. 

3)  Capital 

We have balance sheet information that gives us a book value o f  capital (book price 
machinery equipment). This i s  our proxy for the capital stock. In addition, we have a question 
on productive capital investment. We use first difference in the capital stock to replace 
missing values in the productive capital investment responses. 

4) Investment Climate Variables: Companies are asked to judge on a closed four-point scale 
how problematic the following factors are for the operation and growth o f  your business: 
telecommunications; electricity; transportation; access to land; tax rates; tax administration; 
customs and trade regulation administration; labor regulations; sk i l l s  and education o f  
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workers; business licensing and registration; access to domestic credit; access to foreign 
credit cost o f  financing (e.g. interest rates); economic policy uncertainty; macro-economic 
instability (inflation, exch. rate); corruption; crime, theft and disorder; and anti-competitive 
practices (e.g. monopoly). 

A dummy i s  created for each company. The dummy i s  equal to 1 for scoring greater 
than or equal to 3, otherwise 0. 

In addition, companies are asked to name the three biggest obstacles to doing business 
in Thailand in order o f  importance: ownership regulations; tax regulations and/or high taxes; 
S L  shortage; labor regulations; obtaining land and buildings; foreign currency regulations; 
lack o f  business support services; inadequate supply o f  infrastructure; utility prices; 
inadequate access to credit; import regulations; high collateral requirements; high interest 
rates; insufficient demand for m y  products; competition from imports; crime and theft; 
official corruption; regulations for starting a business; bureaucratic burden; political 
instability; and lack o f  insurance (product liability). The dummy i s  equal to 1 if a company 
selects an obstacle in the top three, otherwise 0. 

To deal with errors in reporting we exclude outliers. Our criteria f i rst  groups f i rms  
into eight broad industries. To be considered an outlier, we take the set o f  variables used in 
our empirical analysis. If any variable has a value larger than the mean, and i s  more (or less) 
than three standard deviations o f  the industry-year mean, we exclude the firm. For the labor 
and materials revenue shares, two additional rules are applied: i) all f i r m s  with labor or 
materials revenue shares larger than one (or 1.1) are classified as outliers; ii) all f i rms  with 
materials shares smaller than 0.05 are classified as outliers. These outliers defined by i) and 
ii) are actually dropped from the calculation o f  industry-year means and standard deviations 
required to apply the three standard-deviation rule above. 
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Chapter 2 - Appendix 2 

METHODOLOGY FOR ESTIMATING COMPANY LEVEL TFP 

The basic idea i s  to get consistent estimates for return to SL, UL and capital (K) in VA 
(VA). We are going to estimate them at the industry level by  region. Again, due to data 
limitations, we aggregate to two broad industries and region taxonomies, defined below. Our 
aim i s  to estimate TFP at the company level, as follows, 

for company i in time t (2001 and 2002), industry j (low-tech (food processing, textiles, 
clothing and wood products & furniture) & high-tech (auto parts, electronics appliances, 
rubber & plastics and machinery & equipment) and region k (Bangkok region + two central 
provinces and outside Bangkok region - two central provinces). 

Our goal i s  to estimate consistent production function parameters dealing with two 
interrelated estimation biases. Simultaneity bias arises out o f  the fact that input demands are, 
in part, determined by the manager’s knowledge of  productivity levels. Selection bias stems 
from the notion that productivity affects the decision to select into a particular location. We 
adapt an estimation algorithm developed in Olley and Pakes (1996) to deal with both o f  these 
biases. Why use Olley and Pakes (1996) to deal with simultaneity bias? The benefit o f  the 
Olley and Pakes (1996) approach i s  that there i s  a structural model o f  the unobservable that 
suggests the optimal investment dynamics o f  enterprises, given the observable state variables, 
should allow one to control effectively for the omitted unobservable using non-parametric 
techniques. We use the Olley and Pakes (1986) estimation routine to estimate our parameters 
on inputs to get our measure o f  TFPi, (See Appendix II for details) 

( 2 4  VAit = PO + Plsl i t  + PZ Ulit + P3kit + wit + vir 
We assume that investment sequences, ! i f ,  chase performance and are short-run decisions that 
are mainly determined by  long-run state variables such as the observable stock o f  physical 
assets, kif and the unobservable productivity type o f  the company, wif.,,We assume that ii, = 
hit(Uia kit) and more importantly can be inverted and differentiated, wit = hit(ii, kit). 

where pidiit, kit) = P o  + /?3kif + hit(Uit, kit) and i s  proxied with a third-order polynomial in iif 
and kit. vir i s  our regression error, and we find estimates o f  PI and PZ estimating equation (lb) 
using OLS. These are the elasticities o f  VA with respect to skilled and UL, respectively. 

While this allows for simultaneity bias, we also model the probability o f  being in a 
particular location, pif, given the companies productivity type among other sets o f  
characteristics, X i ,  

To estimate unbiased estimates o f  P1 and P 2  allowing for both selection and simultaneity bias 
one should proxy for Vir(iit, kif) and Pit with a third order polynomial in iit, kit and Pit.  

Finally, we estimate ourP3 the elasticity o f  VA with respect to capital using a non linear 
least square estimator, 

(2b) VAit = plslir + P 2  Ulir + Vit(iit, kit) + v i r  

(3) P r IL  = 1 I wit+l, kir+l) Xit}= pt(& kt,Xir) 

A - m  A A h  

j = o  m=O 
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We proxy the third term on R.H.S. of the equation with a third order polynomial in estimates 
of hit and Pit ( location probability), where the estimate of hidoit) kit)= vidiit, kit) - Po - P&ir. 
We include time and industry dummies in our regressions. The above may be re-written to 
allow for intercept shifts for each year and our sub-industries. 
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Chapter 3 - Appendix 

Table 1A. Returns to education. [Dependent Variable: individual log hourly wage] 

Thailandt Malaysia 
10 0.117' 0.143" 

(0.05 0) (0.027) 
11 0.099 0.122" 

(0.068) (0.015) 
12 0.148'' 0.148" 

(0.010) (0.022) 
13 0.238** 0.229'* 

(0.080) (0.025) 
14 0.273.. 0.276" 

(0.0 14) (0.028) 
15 0.392'; 0.385'. 

(0.061) (0.03 4) 
16 0.516'' 0.480.. 

(0.015) (0.037) 
more than 16 0.743** 0.506" 

(0.031) (0.034) 
Constant 2.780" 0.709** 

(0.017) (0.025) 
Worker characteristics Yes Yes 
Establishment fixed effects Yes Yes 

Observations 
Number of Firms 
Adjusted R z  

13,476 
1,385 
0.574 

7,812 
893 

0.48 1 

Note : Standard errors are denoted in parentheses. denotes significance at 5% level; ** denotes significance at 1% level. 
TCoeftIcients are estimated using OLS. Worker characteristics include potential experience, potential experience squared, tenure, 
tenure squared, distance from workplace and dummy variables for occupation (manager, professionals, skilled production workers, 
unskilled production workers and nonproduction workers), study abroad, computer s k i l l s  (none, basic, moderate and complex), people 
skills, content o f  training (production technologies, marketing, information technology, management/quality technologies, intellectual 
property, safety procedures, language s k i l l s  and others), training received from previous employer, outside training, lack of English 
language proficiency, unemployment in last two years, non-Thai ethnicity and martial status interacted with gender (single male, 
single female, married male, and married female). The specification for the Malaysian sample i s  similar. 
Source: Thailand PICS 2004; Malaysia PICS 2002. Author's calculations. 
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Table 2A: Thailand Labor Force and GDP by Sectors 

Numbers Ratio 
(thousand) 

I 

rota1 

Million Baht Ratio 

Agriculture 

Agriculture, Hunting and Forestry 

Fishing 

Non-Agriculture 

Mining and Quarrying 

Manufacturing 

Electricity and Water Supply 

Construction 

Wholesale and Retail Trade; Repair of Motor 
Vehicle 

Hotels and Restaurants 

Transport, Storage and Communications 

Financial Intermediation 

Real Estate, Renting and Business Activities 

Public Administration and Defense; 
Compulsory Social Security 

Education 

Health and Social Work 

Other Community, Social and Personal Service 
Activities 

Private Households with Employed Persons 

13,907.6 
13,451.5 

456.1 

19,811.7 
48.2 

5,270.0 

95.1 
1,848.3 

5,171.3 

2,120.7 

1,043.8 
286.8 

554.2 

934.4 
981.9 

514.0 

670.1 
272.9 

LaborForce I GDP I 

41.25% 

39.89% 

1.35% 

58.75% 

0.14% 
15.63% 

0.28% 

5.48% 

15.34% 

6.29% 

3.10% 
0.85% 

1.64% 

2.77% 

2.91% 

1.52% 

1.99% 

0.81% 

33,719.3 I lOO%l 5,930,362 lOO.OO%l 

595,004 10.03% 
491,026 8.28% 

103,978 1.75% 

5,335,358 89.97% 
154,564 2.61% 

2,060,447 34.74% 

190,946 3.22% 

175,586 2.96% 

914,328 15.42% 

300,414 5.07% 

465,204 7.84% 
202,151 3.41% 

177,890 3.00% 

262,08 1 4.42% 

220,938 3.73% 

106,803 1.80% 

96,184 1.62% 

7,822 0.13% 

Source: National Income from National Economic and Social Development Board (NESDB) and Labor 
Force Survey from National Statistical Office (NSO). 
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Time To Fill Vacancies Of Professionals And Skilled Production Workers 
By Industry 

Textiles 

B r a d  

Thailand 
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Electronics 
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Chapter 4 - Appendix 

Figure A4.1: Establishments Filing Patents by Ownership and Exporter Status 
m%of totalfirms 25 
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Figure A4.2: Establishments Filing Patents in the Last Two Years by Industry (%) 
Firms filing patentshtility models or copyright protected materials In the 

last two years (YO) 
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Table A4.3: Frequency Distribution of TCI and Mean Scores by Region 
North Central Bangkok East Northeast South 

Frequency distribution of TCI 
ogc110.2 20.6 23.7 16.1 12.0 36.6 38.3 
0.2<TCI10.4 35.6 19.6 32.8 25.0 29.6 33.6 
0.4<TCI10.6 26.0 18.9 29.6 22.4 21.1 19.6 
0.6<TCIIO. 8 16.4 32.4 19.0 34.9 11.3 8.4 
0.8<TCI11 1.4 5.4 2.5 5.7 1.4 0.0 

Mean TCI scores 
Overall TCI 0.390 0.45 1 0.415 0.495 0.304 0.288 
Investment TCI 0.418 0.47 1 0.41 1 0.529 0.303 0.375 
Production TCI 0.353 0.396 0.370 0.428 0.283 0.217 
Linkages TCI 0.253 0.333 0.316 0.370 0.202 0.223 

Observations 73 148 794 192 71 107 
Source : Thailand PICS 2004. Author's calculations. 

Table A4.4: Frequency Distribution of TCI by Industry 
Food Process Textiles Clothing Auto Parts 

Frequency distribution of TCI 
ogc140.2 18.4 
0.2<TCI40.4 29.1 
0.4CTCI40.6 31.3 
0.6<TCIIO. 8 19.6 
0.8<TCI4 1 1.7 

Mean TCI scores 
Overall TCI 0.418 
Investment TCI 0.408 
Production TCI 0.374 
Linkages TCI 0.320 

30.1 
33.9 
23.7 
11.3 
1.1 

0.335 
0.342 
0.301 
0.241 

21.4 
39.9 
25.6 
12.5 
0.6 

0.362 
0.340 
0.316 
0.311 

6.2 
22.1 
27.6 
37.9 
6.2 

0.530 
0.559 
0.468 
0.378 

Observations 179 186 168 145 
Electronics & Wood & Wood Machinery & Rubber & Plastics 

Electrical Appliances Furniture Equipment 

Frequency distribution of TCI 
ogc110.2 6.0 
0.2CTCI10.4 17.5 
0.4CTCI10.6 22.9 
0.6CTCI40.8 45.8 
O.kTCI4 1 7.8 

Mean TCI scores 
Overall TCI 0.558 
Investment TCI 0.616 
Production TCI 0.479 
Linkages TCI 0.404 

27.2 
33.9 
24.3 
11.3 
3.4 

0.353 
0.41 1 
0.294 
0.255 

29.6 
40.8 
23.2 
6.4 
0.0 

0.297 
0.265 
0.271 
0.241 

12.43 
25.42 
29.94 
29.38 
2.82 

0.470 
0.457 
0.430 
0.347 

Observations 166 239 125 177 
Source : Thailand PICS 2004. Author's calculations. 
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Table A4.5: Frequency Distribution of TCI  by Size, Export Status, Ownership and 
Industrial Estates 

Size Export Status 
Large S M E  Exporter Non-Exporter 

Frequency distribution of TCI 
OITCIiO .2 6.9 26.9 13.1 26.2 
0.2cTCI10.4 21.3 35.8 27.2 33.8 
0.4cTCI10.6 30.1 23.6 27.2 24.9 
0.6cTCIIO. 8 35.1 13.0 27.7 14.2 
0.8cTCII l  6.7 0.7 4.8 0.9 

Mean TCI scores 
Overall TCI 0.529 0.343 
Investment TCI 0.553 0.348 
Production TCI 0.463 0.304 
Linkages TCI 0.395 0.257 

0.465 
0.479 
0.401 
0.367 

0.355 
0.366 
0.322 
0.244 

Observations 522 863 729 656 

Foreign Domestic Yes No 
Ownership Industrial Estates 

Frequency distribution of TCI 
OITCIi0.2 8.7 23.1 
0.2cTCI10.4 17.6 34.8 
0.4cTCI10.6 25.1 26.4 
0.6cTCI40.8 41.1 14.3 
0.8cTCI11 7.5 1.4 

Mean TCI scores 
Overall TCI 0.541 0.368 
Investment TCI 0.590 0.368 
Production TCI 0.466 0.328 
Linkages TCI 0.397 0.278 

14.8 
21.7 
30.1 
28.1 
5.4 

20.1 
31.8 
25.4 
20.1 
2.5 

0.477 0.402 
0.509 0.41 1 
0.416 0.355 
0.349 0.302 

Observations 358 1,026 203 1,182 
Source : Thailand PICS 2004. Author’s calculations. 
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Table A4.6: Individual TCI Components and TFP 
(1) 

[Dependent Variable] ln(TFP) 
Investment TCI 

Expect to make a substantial increase in investment in order to increase capacity 

>O and <lo percent of next investment wil l  be I T  related 
or improve quality 

10-100 percent of next investment wil l  be I T  related 

Training of workforce to implement technology transferred from parent establishment 

Supplier to a MNC and learned new technology from that MNC explicitly via MNC 
licensing, training, quality certification programs 

Run formal in-house training programs for employees 

Send employees to formal training programs run by other organizations 

Production TCI 
>O and <30 percent of production machines i s  computer controlled 

30-100 percent of production machines i s  computer controlled 

Employ staff exclusively for desigddoing innovation/R&D 

Subcontract R&D project to other companies or organizations 

Paid royalties 

Planning to introduce new designs or products in the next 2 years 

Upgraded machinery & equipment 

Entered new markets due to process or product improvements in cost or quality 

Filed any patent/ utility models or copyright protected materials 

Developed a new product line 

Upgraded an existing product line 

Introduced new technology that has substantially changed the way the main product 

Adaptation or R&D of technology transferred from parent establishment to suit 

Received government incentives to conduct technological innovation and R&D 

i s  produced 

local conditions 

Received any I S 0  (e.g. 9000,9002, or 14,000) certification 

0.065 
(0.046) 

(0.051) 

(0.050) 
0.184' 
(0.111) 
-0.064 
(0.062) 
0.117*** 
(0.037) 
0.018 

(0.036) 

-0.036 

-0.017 

0.015 
(0.037) 
0.113"' 
(0.041) 
-0.053 
(0.041) 
0.001 

(0.076) 
-0.063 
(0.059) 
0.003 

(0.034) 
0.103'' 
(0.043) 
-0.01 

(0.034) 
0.043 

(0.061) 
-0.083" 
(0.036) 

(0.041) 

(0.037) 

(0.113) 

(0.059) 
0.076** 
(0.038) 

-0.04 

-0.023 

-0.089 

0.111* 
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Table A4.6. (cont.) 
Linkages TCI 

Technology innovation developed in collaboration with other firms -0.019 
(0.038) 

Technology innovation developed in collaboration with universities -0.179** 
(0.076) 
-0.076 
(0.078) 
-0.012 
(0.040) 
0.056 

(0.050) 

(0.035) 
0.091** 
(0.035) 

Estabkishment Characteristics Yes 
Observations 1,047 
Adjusted R-squared 0.985 
Notes : Establishment characteristics include Large, Exporter, Foreign, Industrial Estate, Imported Technology, Capital Vintage, Age, Industry, and Region. 
A constant i s  also included in the regression. 

Robust standard errors in parentheses. 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Source : Thailand Productivity and Investment Climate Survey 2004. Author's calculations 

Technology innovation developed in collaboration with research institutions 

Technology innovation developed in collaboration other institutions 

A supplier to a M N C  and learned new technology from that MNC 

Use e-mail in interactions with clients and suppliers -0.013 

Use website in interactions with clients and suppliers 
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Chapter 5 - Appendix 

Methodology for Kernel Density Analysis of Website Use and Skill Upgrading 

This appendix describes in detail the methodology used to construct the kernel 
densities used in the investigation of  the impact o f  website use on s k i l l  upgrading. The 
methodology i s  taken from Pavcnik (2003). 

Analysis i s  conducted using kernel density plots because linear regression relies on 
the means o f  variables and may mask the differences in the impact o f  website use on 
establishments that employ different share o f  skilled workers. Furthermore, because 
growth o f  establishment size relies disproportionately on the employment o f  unskilled 
workers (see Chapter 3), the sample i s  divided into large and S M E  subsamples. To  
explore the relationship between website use and s k i l l  upgrading, the distributions o f  the 
employment share o f  skilled workers in establishments that do and do not use website in 
interactions with clients and suppliers are compared. 

Suppose that the employment share o f  skilled workers in establishment s, a vector 
o f  establishment characteristics x, and an indicator for whether an establishment uses a 
website W have a joint distribution F(s, x, W). The density o f  relative demand for 
workers conditional on whether a establishment uses a website to interact with suppliers 
and clients can be written as 

where j i s  1 if establishment uses a website W and 0 otherwise. This density can be 
estimated with a kernel density function: 

where h i s  the bandwidth, K()  i s  a kernel function, 1() i s  an indicator function whether an 
establishment uses a website W, and nj i s  the number o f  establishments that use a website 

i=l 

Figures 5.1 and 5.2 show the kernel density o f  the logarithm o f  the employment 
share o f  skilled workers for large establishments (solid line) and S M E s  (dotted line) that 
do and do not use website in interactions with clients and suppliers. The mass o f  density 
for website users lies to the right o f  the mass of  density o f  website nonusers. This implies 
that the probability o f  observing a higher share o f  skilled workers (sk i l l  upgrading) i s  
greater for website users. The difference i s  greater among S M E s  than in the subsample 
o f  large establishments. 

The above comparisons, however, ignore the fact that user and nonusers also 
differ in other characteristics, such as export status, capital vintage, industry, and region 
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