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SOCIAL RETURN ON
INVESTMENT: HEALTH
PROMOTION
PROGRAMS

skl

Health promotion programs in Thailand
consist of many activities, projects, pilot projects,
efforts to build capacity, and the conduct of research.
Government support for health promotion programs
is channeled through many ministries, such as the
Ministry of Public Health, Ministry of Interior,
and Ministry of Social Development and Human
Security, and through two independent agencies:
the National Health Security Office, and the Thai
Health Promotion Foundation (ThaiHealth).

* Corresponding author. Dr. Worawan Chandoevwit is Lecturer at
the Faculty of Management Science, Khon Kaen University, and
Advisor for the Thailand Development Research Institute. E-mail:
cworaw@kku.ac.th or worawan@tdri.or.th.

** Dr. Kannika Thampanishvong is Research Fellow at the Thailand
Development Research Institute.

*** Rattanakarun Rojjananukulpong is Researcher at Thailand
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study. They are grateful to all stakeholders of the selected projects
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Thai reports can be downloaded at sroi-thailand. wikispaces.com.

ThaiHealth is an independent state agency set
up according to the Health Promotion Act 2001 and
funded by a 2 percent surcharge tax on tobacco, and
alcohol excise taxes. ThaiHealth supports projects
and programs, such as those promoting reduced
alcohol and tobacco consumption and fewer traffic
accidents, wellness and healthy lifestyles, reduced
environmental risks, and less social exclusion
among disadvantaged groups, as well as promotion
of support for public policy research. More than
a thousand projects and programs are funded by
ThaiHealth each year.

This study uses the social return on invest-
ment (SROI) method to evaluate selected health
promotion programs supported by ThaiHealth. The
selected programs include one issue-based program,
i.e., food and nutrition, and three target-based pro-
grams, namely disabled persons, the elderly, and
children and youth.

SROI is a useful method for measuring the
social impacts of projects or programs. It enables
monetizing the social values of projects through the
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use of financial proxies. The method is transpar-
ent and based on cost-benefit analysis. This study
follows six steps in 4 Guide to Social Return on
Investment (Nicholls et al., 2009).

Step I: Researchers determined the scope of
the study and analyzed who are the key stakehold-
ers. The scope of the present analysis is described
in the next section. In this stage, the authors studied
documents and program reports, which provide
information on the number of stakeholders and
outcomes of programs.

Stage 2: Researchers developed an outcome
map by showing the relationship between inputs,
outputs, and outcomes. Inputs include money in-
vested and time volunteered.

Stage 3: Researchers collected data and
reviewed the social value of the outcomes. The
authors tried to employ secondary data as such
data can save time and resources; however, in cases
where secondary data do not exist, the authors con-
ducted surveys or interviewed stakeholders.

Stage 4: Researchers evaluated the social
impact using the following steps. First, they cal-
culated outcome incidence which is the number of
stakeholders multiplied by outcome indicator.

- money
invested

« voluteer
time spent

Activities

« use indicators
representing
outcome

« use financial
proxies
multiplied by
outcome
indicators

This equation was calculated annually from
2008 to 2012. Second, the authors calculated inci-
dence after deadweight and the social benefit by
using the following formulas:

Third, the authors convert the social benefit
to financial value. Since the impact of the project
may diminish with time, the social benefits in later
years are multiplied by the drop-off rate.

The authors organized stakeholder meetings
to get their valuation on deadweight proportion, at-
tribution rate and drop-off rate. There is no displace-
ment impact of the selected programs since they do
not generate an adverse impact on the others.The
flow of these processes is shown in Figure 1.

changes
created by
activities

number of
stakeholders

» minus deadweight

incidence

» multiply attribution rate
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Step 5: The authors calculated SROI using
the following formula:

Step 6: The authors reported the results to
stakeholders. The results can be used to commu-
nicate to the general public how health promotion
investment creates social benefits.

Since ThaiHealth supports hundreds of pro-
grams on food and nutrition, disabled persons, the
elderly, and children and youth, the authors had to
select representative programs based on their size
of investment, year of implementation, and data
availability. The followings were selected as the
programs to be evaluated; a summary of the selected
programs is shown in Table 1.

* Food and nutrition programs

In the period 2008-2011, ThaiHealth
supported 20 projects and programs on food and
nutrition; about 274 million baht' was spent on the
programs, eight of which were large and cost more
than 10 million baht. The programs selected for
evaluation are the Sweet Enough Campaign and
Healthy Organization for Thai People Flat Belly
Program.

* Disabled persons and elderly programs

In 2010 ThaiHealth allocated 293.4 million
baht to programs for the disabled and 17.9 million
baht to those related to the elderly. Four programs
for SROI evaluation are: (a) Entrepreneurial Skill
Training for Disabled Persons; (b) Thai Massage
Training for the Blind; (¢) Medium and Long-
term Care for the Elderly in the Community; and

" About US$ 8.77 million (US81 = 31.24 baht).

(d) Home and Public Building Renovation for the
Elderly.

* Children and youth programs

During the period 2009-2011, each year
ThaiHealth supported up to 80 programs on health
for children and youth and spent about 350 million
baht on them. More than half the programs were
large, costing more than 10 million baht. Programs
selected for evaluation were: (a) Capacity Develop-
ment of the Child Development Center under Local
Administration Organization; (b) Health Promotion
for Thairathwittaya Schools; (c) Child Safety Pro-
motion and Injury Prevention; and (d) Children and
Youth Capacity Development by Learning from the
Local Community.

SROI analysis was used internationally in
many of the health-related programs that have
social impacts, such as the Food-for-Life Partner-
ship (Kersley and Knuutila, 2011), Food Connect
Brisbane (Coellen, 2011), Minnesota Diversified
Industries (Da’ar, 2011), Sunderland Home Care
Associates (Department of Health, 2010), Older
Persons’ Advice Project (Maxwell, 2009), Glen
Mile Mountain Bike Trail Cumbernauld (Greens-
pace Scotland et al., 2011), CHANA Programme
(International HIV/AIDS Alliance, 2010), and
Berkshire Association of Clubs for Young People
(Nicholles, 2010).
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Table 1 Summary of selected programs

Capacity Development
by Learning from Local
Community

Network and Thai
Volunteer Service

Project/ Recipient Implementation Blfd.get L
work plan organization period (millions Core activitios
of baht)
Sweet Enough Dental Health 2008-2011 46.8 | e Program to reduce sugar consumption through a combination of
Campaign Program Division, Department knowledge development, initiation of Sweet Enough Network to
(second phase) of Health address the health issues related to over consumption of sugar, and
development of measures and policies devoted to controlling and
preventing excessive sugar intake among children.
* Movement to change the notifications of the Thai Ministry of Public
Health Nos. 156 and 157.
* Advocate for prohibition of the sale of carbonated drinks in public
schools.
* Collaborate with local networks to advocate for limiting the sale
and consumption of unhealthy food.
Healthy Organization Bureau of Nutrition, May 2008- 84.1 |e Program to build and strengthen the capacity of local
for Thai People Flat Department of Health | October 2009 administrative organizations, public and private organizations, and
Belly Project partner networks, in changing health behavior, including food and
nutrition, exercise and emotions.
* Develop body of knowledge according to the principle of 3Es
(eating, exercise, emotions).
e Activate social movement on food consumption and exercise
behavior.
Entrepreneurial Skill Institute of Health 2008-2009 2.7 | Support capacity development for disabled persons that leads to an
Training for Disabled Promotion for People increase in their accessibility to employment or enables them to
Persons (class 1) with Disability in start their own enterprises.
coordination with * Conduct training and other activities involved.
Institute for Small and * Provide post-training technical support and coordinate support
Medium Enterprises with existing networks, such as securing grants and funding, and
Development sharing knowledge.
* Conduct knowledge management and follow up after training.
Thai Massage Training | Foundation for 2009-2012 42.0 | e Reduce disparity in Thai massage employment accessibility.
for the Blind Children with * Develop training curriculum, manuals and instructional media, such
Disability as braille manual, tape lesson and dummy.
e Training of trainers on how to effectively communicate with the
blind.
* Mobilize registration to establish a certified training institution.
Medium and Long-term | Foundation of Thai 2010-2012 21.15 | Mobilize local communities’ participation in establishing a health-
Care for Elderly in the Gerontology Research care center for the elderly.
Community and Development * Provide training for care-givers and systematic support mechanisms
Institute to ensure project sustainability.
Home and Public * Support renovation in homes and public buildings to reduce risk
Building Renovation for and rate of accidents, which entails further benefits for disabled
the Elderly persons.
* Campaign development and practice of innovative design model.
* Provide training and knowledge sharing in door-to-door visits,
design service and financial support.
* Comfy Home for Elderly Contest.
Capacity Development | Department of Local 2010-2012 15.2 | e Attendance of teachers and children in 72 child development
of Child Development Administration centers, sharing knowledge and learning from good models.
Center under Local Organize teaching and learning activities, such as in Montessori
Administration education and Boy Scout camps.
Organization
Health Promotion for Thairath Education 2009-2010 16.5 | e Thairathwittaya schools initiate more than 400 activities to improve
Thairathwittaya Schools | Administration’s quality of life of students, teachers, parents, and people in
Association Thairathwittaya's community.
Child Safety Promotion | Child Safety 2008-2010 23.6 | Activities for child safety are initiated in local community, child-care
and Injury Prevention Promotion and centers, and schools. Manual for child safety is distributed to local
Prevention Research community. Promotion of safe playground is organized in many
Center areas. Child safety promotion at the policy level also is supported
under this project.
Children and Youth Youth Local Wisdom 2008-2011 35.4 | Various activities are initiated under this project, including learning

about local herbs and vegetables; local arts and crafts, historic sites
in neighborhood areas; learning about local lifestyles, and local
wisdom. Children and youth also learn about knowledge
management of local wisdom.
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Data on input, output, outcome indicator,
financial proxy, deadweight rate, attribution rate,
and drop-off rate were collected by reviewing docu-
mentation, interviewing or meeting with stakehold-
ers, and using questionnaire surveys and national
surveys. Input and output data were provided by
funded organizations and ThaiHealth; outcome
indicators and financial proxies were obtained from
both primary and secondary data. Deadweight,
attribution and drop-off rates were obtained from
stakeholder meetings and interviews.

Questionnaire surveys were used in many
provinces, including Trang, Phetchaburi, Chiang

Mai, Nong Khai, Bangkok, and Nakhon Ratch-
asima. Stakeholder meetings were organized in
Nonthaburi, Rayong, Phetchaburi, Bangkok, and
Nakhon Ratchasima provinces; 132 participants
were involved (Table 2). The key objectives of the
meetings were to learn how the programs make
changes for stakeholders (outcome), what would
have changed if there had been no programs (dead-
weight), how other factors and programs contribute
to such changes (attribution rate), and how long
lasting are the effects of the programs (drop-off).
Table 3 shows indicators used to measure outcomes
and financial proxies used to convert outcomes into
monetary terms.

Primary data
stakeholder (number attending) Secondary data
F Stakehl-:lder (sources)
meeting
Students/children and youth 1,238 12 * Surveys conducted by the National Statistical Office, including Survey
Parents 238 20 on Social Conditions and Culture (2008), Socio-Economic Survey
Disabled persons 51 6 (2009), and Health and Welfare Survey 2011.
Elderly people 147 3 ® Thailand’s Child Watch Survey 2008-2009.
Care-givers/family members 136 5 * TDRI research paper by Kannika and Worawan (2012).
Employees 147 4 * Survey conducted by Sweet Enough Campaign Program.
Employers 1 * Survey conducted by Healthy Organization for Thai People Flat Belly
Teachers/child care staff/child attendance 49 15 Project.
People in communities 1,185 19 * Final program reports.
Funded organizations 101 28 * Institute for Small and Medium Enterprise Development 2011 project
Organizations for the blind 5 6 evaluation report.
Thai massage instructors 8 3 * Foundation for Thai Gerontology Research and Development.
Local government 3 10 * Telephone interviews with Manarom Hospital, Ramathibodi Hospital
Total 3,308 132 and Thanyarak Institute.
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Stakeholder

Outcomes

Indicators

Financial proxies

Student/
children and youth
(FN, CY)

Improved physical health

Increased exercise or participation in
sport activities (hours/person/year) (FN,
CY)

Opportunity cost of exercise (calculated from
average daily wage per person): 32
baht/person/hour

Improved mental health

Proportion of children having sleeping
problem due to depression decreases
(CY)

Cost of depression treatment (16 sessions in one
year): 1,775 baht for outpatient care.

Changes in food consumption
behavior

Reduced consumption of carbonated soft
drinks (times/person/year) (FN, CY)

Average expenditure on soft drinks per person per
year: 9 baht/person/time (FN), average
expenditure on “pop”: 1,124 baht/year (CY)

Improved learning
effectiveness

Proportion of children who like to go to
school increases (CY)

Average education expenditure: 2,178 baht/year

Improved use of spare time

Proportion of children playing on-line or
computer games decreases (CY)

Average expenditure for Internet use: 1,745
baht/year

Reduced drug addiction

Proportion of children seeing drug use in
school decreases (CY)

Cost of drug detox: 13,146 baht/person/year
(inpatient)

Parents (FN, CY)

Improved child physical health

Reduced prevalence of dental visits in
children (times/person/year) (FN)

Parents’ out-of-pocket dental expense:
146 baht/person/time

Reduced child-care burden

Increased frequency of family travel
(times/household/year) (FN)

Household’'s average expenditure on family travel
per trip: 4,542 baht/household/trip

Improved trust for child safety
(feel safe to go to school)

Proportion of children feeling safe when
going to school increases (CY)

Average education expenditure: 2,178 baht/year

Disabled persons
(DE)

Able to sustain business and
expand

Disabled earn more income (DE)

Earnings increased on average: 972,800
baht/person/year

More vocational skills and
sustainable employment

Disabled receive higher wages (DE)

Wages increased on average: 25,040
baht/person/year

Higher grants and funding
accessibility

Disabled investment amount (DE)

Investment increased on average: 220,700
baht/person/year

More confidence in doing
business

Participation in business activities (DE)

Expenses on social activities: 1,734
baht/time/person

Able to apply in real life

Number of times leaving the house (DE)

Expenses on travel: 1,002 baht/time/person

family member
(DE)

recreation activities (DE)

Elderly (DE) * Better health Number of times elderly travel to hospital | Expense for travel to hospital on average: 128
(DE) baht/time/person
* Fewer accidents Number of accidents (DE) Medical expense following accident on average:
221 baht each time
* Higher self-confidence Participation in social activities (DE) Expenses on social activities: 162
baht/time/person
Caretaker/ * More personal relaxing time Number of family’s relaxing time and Expenses on relaxation amusement and

recreation: 1,375 baht/time/household (Disabled
program), 642 baht/time/person (Elderly
program)

Save expenses

Volunteer assistance (DE)

Care-taker fee on average from community: 238
baht/day

community events

activities (baht/community/year) (FN)

Teacher/child s Improved child-care capacity | Proportion of teacher or child attendance | Income from employment: 92,630.50 baht/year
attendance having better child-care capacity
(cy) increases (CY)
Employee (FN) * Improved physical health Increased exercise or participation in Opportunity cost of exercise (calculated from
sport activities (hours/person/year) (FN) | average daily wage per person): 32
baht/person/hour
Employer (FN) * Increased employee’ Reduced days of sick leave due to obesity | Average daily wage per person: 254
productivity and related diseases (days/person/year) | baht/person/day
(FN)
Funded * Improved life satisfaction Proportion of staff satisfied with their life | Value of life satisfaction from assisting people in
organization increases (FN, DE, CY) need (baht/person/year): 371,640 baht/year
(FN, DE, CY)
* Increased livability in local Increased participation of local residents | Opportunity cost of participating in community
People in community in community activities activities (calculated from average daily wage per
communities (times/person/year) (FN, CY) person): 254 baht/person/day
(FN, DE, CY) ¢ Reduced cost of organizing Saving on cost of organizing community | Reduction in community expenditure on

organizing religious events: 1

Harmonious society, help each
other in the community

Community volunteers gain more care-
taking skills (DE)

Care-taker fee on average: 7,200
baht/person/year

Community feels proud in
helping improve quality of life
for elderly

Community funding support for
renovation activities (DE)

Community funding support increased: 60,083
baht/community/year
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Stakeholder Outcomes

Indicators

Financial proxies

Organization for
the blind (DE)

* Improved training efficiency
materials (DE)

Lower expense for producing training

Expenses for producing training materials
reduced: 1,667 baht/organization/year

Thai massage
instructor (DE)

¢ Standardized training

Fewer training hours (DE)

Thai massage instructor fees on average: 300
baht/person/hour

A decline in number of obese patients

Government/ ¢ Reduced health-care
local government expenditure attributable to (persons/year) (FN)
(FN, DE, CY) obesity

Health-care expenditure attributable to obesity:
2,343 baht/person/year

* Reduced social burden

(health-care cost) declines (CY)

Children’s opportunity to become sick

Health-care expenditure: 245 baht per visit for
outpatient and 7,459 baht per episode for
inpatient (including transportation expenditure)

* More employment in the
community

Number employed in the community (DE)

Earnings from more employment on average:
2,670,000 baht/year

» Higher priority for elderly

District government authorities integrate
elderly project in community
development plan (DE)

Budget allocation for projects on elderly increased
by average of 53,333 baht/district/year

Notes: FN, DE, and CY refer to food and nutrition; disabled person and the elderly,; and children and youth programs, respectively.
* Given that the cost saving from not serving carbonated soft drinks at community religious events is already in a monetary term, no

financial proxy is required. Therefore, the number “1” is used.

The SROI calculation uses the formula shown
in section 2. The timeframe for the SROI analysis
is five years (2008-2012). Discount rates used for
calculating the net present values (NPV) are 3, 4
and 10 percent, respectively. It is assumed that all
investment from ThaiHealth and other sources are
spent in the first year and the number of outputs from
each program remains constant over five years.

Total investment on selected programs on
food and nutrition is 131 million baht. The NPV of
social benefits is 1,765 million baht. The SROI ratio
is 13.49, using a 3 percent discount rate. One baht
invested in food and nutrition programs provides
a social return of 13.49 baht.With higher discount
rates of 4 percent and 10 percent, the SROI ratios
are 13.14 and 11.35, respectively (Table 4).

Investments in selected disabled persons
and elderly programs are 45 million baht and 21
million baht, respectively. The social benefit from
the disabled program is equivalent to 9 million

2 The 8.56 million baht benefit was from the Entrepreneurial Skills
Training for Disabled Persons project alone. The Thai Massage
Training for the Blind project began the next year.

baht in the first year’ and increases to a total of 59
million baht by the end of the sixth year. Given a
discount rate of 3 percent, the SROI ratio is 1.18.
Every baht invested in disabled programs provides
a social return of 1.18 baht. Moreover, investment
in programs for the elderly provides social benefits
worth 14 million baht in the first year, accumulating
to 68 million baht at the end of the fifth year. With
a 3 percent discount rate, the SROI ratio is 2.95.
Every baht invested in elderly programs provides
a social return of 2.95 baht.

Investment in children and youth programs is
97 million baht. The social benefit in the first year is
worth 227 million baht. At the end of the fifth year,
the social benefit accumulates to 718 million baht.
The NPV of the social benefit is 667 million baht.
Using a 3 percent discount rate, the SROI ratio is
6.87. An investment of one baht on children and
youth programs gives a social return of 6.87 baht. If
the discount rate increases to 10 percent, the SROI
ratio is 5.87.

The authors tested how the analysis is sensi-
tive to the subjective parameters, such as dead-
weight and attribution rates. This analysis uses quite
conservative parameters to avoid over-claiming. For
the deadweight rate, two scenarios are considered:
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. Social return on investment
Discouted rate 13) Food and nutrition Disabled persons Elderly Children and youth
3 13.49 1.18 2.95 6.87
4 13.14 1.15 2.87 6.71
10 11.35 0.96 2.44 5.87

Note: Estimations are available upon request.
Source: Authors’ calculation.

one in which the estimates of the deadweight rate
increase by 10 percentage points for all outcomes,
and the other in which the estimates of deadweight
increase by 20 percentage points for all outcomes,
holding other assumptions constant. For the attribu-
tion estimates, two scenarios are considered: one in
which the estimates of attribution for ThaiHealth
decline by 10 percentage points for all outcomes,
and the other in which the estimates of attribution
for ThaiHealth decrease by 20 percentage points for
all outcomes, holding other assumptions constant.
An increase in deadweight or a decrease in attribu-
tion means that the selected programs would have
smaller impacts on outcomes.

Table 5 summarizes of the results from the
sensitivity analysis. For food and nutrition pro-
grams, sensitivity analysis demonstrates that SROI
results do not have a high degree of sensitivity,
when the estimates of deadweight are increased
by 10-20 percentage points for all outcomes, or
when the estimates of attribution are reduced by
10-20 percentage points for all outcomes, the SROI
ratios are between 6.88-10.83 and 7.30-11.08, re-
spectively.

SROIs range between 0.58 and 0.95 for
programs on disabled persons and 1.24 and 2.40
for programs for the elderly, when adding 10-20
percentage points to deadweight. Decreasing at-
tribution by 20 percentage points for disabled
person and elderly programs was not considered.’
However, when the attribution rate is reduced by
10 percentage points, the SROI ratios for disabled
person programs are 0.60-0.74 and 1.27-1.53 for
elderly programs, respectively.

SROI for children and youth programs is 5.25
when 10 percentage points are added to deadweight
across the board. SROI reduces to 3.64 when 20
percentage points are added to all deadweights.
SROL is less sensitive to attribution. When 10 or 20
percentage point attributions are reduced, SROIs are
between 3.82 and 5.35, respectively. SROIs move
in the same direction when the discount rates are 4
or 10 percent.

3 Some types of stakeholder reveal that the maximum attribution
rates from ThaiHealth are 20 percent. In this case, the authors did
not recalculate SROI when the attribution rate was reduced by 20
percentage points.

— Additional 10-20 percentage points deadweight Reduction of attribution by 10-20 percentage points
3% 4% 10% 3% 4% 10%
1.Food and nutrition 8.17-10.83 7.96-10.55 6.88-9.11 8.68-11.08 8.46-10.80 7.30-9.33
2.Disabled and elderly
- Disabled 0.71-0.95 0.69-0.92 0.58-0.77 0.74 072 0.60°
- Elderly 1.50-2.40 1.46-2.33 1.24-1.99 1.53 1.49 127
3.Children and youth 3.64-5.25 3.55-5.13 3.11-4.49 3.82-5.35 3.74-5.22 3.28-4.57

*Some stakeholders revealed the maximum attribution rate to be 20 percent.

Source: Authors’ calculation.
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It was found that social investment provides
positive returns to the general public. Programs
focusing on food and nutrition can cover a wide
range of the population with low investment. The
return is about 10 baht for each baht of investment.
Programs on children and youth provide about half
that of programs on food and nutrition. These pro-
grams differ in nature; comparison of the impact
should be done cautiously.

Programs on children and youth can provide
long-term returns because children and youth are
expected to live for a long time. On the contrary,
programs for the disabled and older people provide
a shorter benefit period because the beneficiaries
have a shorter life expectancy and are volatile to any
changes. Health promotion programs for disabled
persons and the elderly were started off later than
the other two programs. The return on their invest-
ment was low when the program had just taken off.
Low return does not mean that the program should
be terminated. But, ThaiHealth should invest care-
fully to these disabled and elderly to improve their
attribution rates and, consequently, SROI.

SROI can be used to monitor and indicate
how to improve program implementation. SROI
is a useful tool for measuring the social impact of
projects or programs. Applying this tool requires
that the program manager collect data on input and
output and create a clear framework for an outcome
map.

It is important that in the future social in-
vestment using public funding sources such as
ThaiHealth should be able to show returns on
investment. To do so, managers of social projects
should develop a database which contains infor-
mation on project activities, outputs and outcome
indicators. To evaluate the changes that have oc-
curred or the benefits generated by the projects,
it is important that data on outcome indicators be
collected from the beginning and throughout the
project. In addition, benchmark data, i.e., the value

of outcome indicators at the national level, should
also be systematically collected.
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PRODUCTIVITY AND
WAGE SPILLOVERS
FROM FDI IN THAI-
LAND: EVIDENCE FROM
PLANT-LEVEL
ANALYSIS

Foreign direct investment (FDI) by multina-
tional corporations/enterprises (MNCs/MNEs) has
long been recognized as a major growth-enhancing
factor in host countries. It can be considered as a
significant means through which the international
transfer of technology takes place and leads to
increased productivity and wages.! With a view to
attracting more FDI, authorities in many countries,
especially developing countries, have liberalized
their FDI regulations and adopted an investment-
friendly policy in recent years.

In theory, two types of spillovers exist,
horizontal spillovers and vertical spillovers. On
one hand, spillovers from the presence of foreign

* Mr. Thanapol Srithanpong is a Ph.D. candidate at the Graduate
School of Business and Commerce, Keio University, Japan. The
author would like to express his gratitude to: Professor Masahiro
Endoh for his guidance and support; Professor Hitoshi Hayami and
Keio Economic Observatory for providing the primary data set;
and members of the International Trade and Investment Seminar
at Keio University. The opinions expressed and errors in this paper
are the sole responsibility of the author who prepared the paper in
April 2014.
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firms in the same industry are called horizontal
spillovers. Horizontal spillovers occur through such
channels as demonstration effect, competition effect
and labor mobility. Demonstration effect enables
domestic firms to acquire superior technologies,
marketing and managerial practices from foreign
firms. Competition effect forces domestic firms
to operate more efficiently and to introduce new
technologies. Spillovers through labor mobility take
place when employees of foreign firms establish
their own businesses or move on to domestic firms.
On the other hand, spillovers which occur with the
diffusion of positive effects at inter-industry levels,
benefiting from foreign suppliers or customers in
the production chain, are called vertical spillovers.
Specifically, vertical spillovers can take place
through backward linkages and forward linkages.
Backward linkages are relationships that domestic
firms establish as suppliers of foreign firms, and
forward linkages are relationships that domestic
firms establish as customers of intermediate inputs
produced by foreign-owned firms.> When domestic
firms in the host country have access to new tech-
nologies and skills introduced by inward FDI, this

2 See the recent review of the literature on productivity spillovers in
Erdogan (2011).
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may lead to improvements in the host country’s
labor productivity, wage levels, the competitiveness
and overall welfare of the host country. However,
some local firms may also suffer from the competi-
tive presence of the more efficient foreign counter-
parts, as they may be forced to reduce their output
or stop their activities (Aitken and Harrison 1999).

Alarge amount of research and study has suc-
ceeded in providing both the theoretical foundations
and empirical results concerning the impact of FDI
on the economy of the host country. These theoreti-
cal developments have encouraged many empirical
investigations into the role that FDI has played in
the transfer of technology in both developed and
developing countries. Data at the industry, firm, or
plant levels have been used in those studies. The
conclusions from empirical studies on both pro-
ductivity and wage spillovers from FDI are mixed
(Erdogan 2011). Nevertheless, it is broadly accepted
that the entry of foreign firms has the potential to
benefit domestic firms through the spillover of their
technological know-how, innovative capability, and
managerial skills. For Thai manufacturing, one of
the most recent studies is presented in Kohpaiboon
(2009). In the present paper, the analysis is based
on panel data from Thai manufacturing surveys;
not only are both horizontal and vertical FDI tech-
nology spillovers examined, but the former is also
assumed to vary across industries. The results also
emphasize the important role of trade policy regime
as a conditional gain of horizontal FDI spillovers,
and positive horizontal FDI spillovers are found
only in an industry operating in a relatively liberal
environment.?

In this paper, the FDI spillover effects on
labor productivity and average wages in Thai manu-
facturing are examined; the analysis is extended to
spillover effects in various aspects compared with
the findings of previous studies. A cross-sectional
econometric analysis is applied, using the Industrial
Census 2007 which was conducted by the Thai
National Statistical Office (NSO) in 2006. This is
the most current and reliable plant census avail-
able so far in Thailand. In the empirical model, the

productivity and wage equations of domestic plants
in the manufacturing sector are estimated and the
statistical relationship between plants’productivity
or wages and the level of foreign presence is exam-
ined. This paper contributes to the existing literature
in three ways. First, in the econometric analysis,
the impact of foreign presence on productivity and
wages is examined at both the 2-digit and 4-digit
ISIC industry levels and observed by both foreign
output share and foreign employment share. Sec-
ond, the existence and strength of both productivity
and wage spillovers are examined under different
conditions and characteristics of plants, such as
plant size and location, to provide more evidence
for this issue, especially wage spillovers where
there is a scarcity of empirical studies. Third, the
effects of foreign presence are considered at the
regional level and industry level to explore whether
the spillover effects are concentrated in the region
or in some industries.

The remainder of the paper is organized as
follows. Section 2 presents a testable estimation
strategy and econometric models. Section 3 presents
the data and variable construction in detail. Esti-

3 See Kohpaiboon (2006b) for more details regarding the basic
features of plants in Thailand, and Kohpaiboon (2009) for trends
of FDI and patterns of labor productivity in Thai manufacturing.
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mation results are discussed in depth in section 4.
Finally, section 5 concludes the study and provides
some possible policy implications and suggestions.

Based on a brief review of the literature as dis-
cussed in the previous section, it can be assumed that
FDI is expected to bring the host country superior
technology, marketing and managerial practices,
among other intangible assets, which can “spill”
to local partners and other domestic plants. The
most commonly used approach to test productivity
spillovers to locally owned plants is by estimating
an augmented Cobb-Douglas production function.
Following Dimelis and Louri (2004), a simple
form of an augmented production function for the
manufacturing sector is used as starting point. To
estimate the presence of productivity spillovers,
the methodology of Aitken and Harrison (1999) is
followed, and the following log linear production
function is estimated:

Here, 1 indexes the plant and j indexes the
sector or industry. As for the variables, VAL is value
added per worker of a plant, K/ represents capital
intensity, MI represents material input intensity, L
represents labor inputs. LQ is labor quality, defined
as the share of skilled workers in the total workforce
of each plant. Age represents years of operation.
FOR is the share of foreign ownership (percentage
of capital equity held by foreign investors in plant 1)
at the plant level, which varies from 0 to 1 (100
percent). BOI is the Board of Investment dummy—
promotion status of a plant (equal to 1 if a plant is
investment-promoted, and zero otherwise). HERF
is the Herfindahl index for industry concentration.
ERP is the effective rate of protection in industry
reflecting trade policies implemented in that indus-
try. X is the vector of other control variables which
affect labor productivity.

Similarly, to examine the presence of wage
spillovers, we also follow the standard practice in
the literature and use:

Here, 1 indexes the plant and j indexes the
sector or industry. As for the variables, AvrRemu
is average wage per worker of a plant. GOV is the
form of legal organization of a plant (equal to 1
if plants are state enterprises or cooperatives, and
zero otherwise). TECH is the technology gap be-
tween foreign plant and domestic plant. Following
the definition given above, X is the vector of other
control variables, including: (a) capacity utilization;
(b) export and import status (equal to 1 if plants
are exporting or importing, and zero otherwise);
(c) municipal area dummy (equal to 1 if plants
are in a municipal area, and zero otherwise); (d)
central area dummy (equal to 1 if plants are in
central area—Bangkok and central region, and
zero otherwise); and (e) national origin of FDI—
Japanese, Chinese, or United States of America.
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For plant characteristics, control variables include
product development dummy (equal to 1 if prod-
uct development is reported, and zero otherwise),
improved production technology dummy (equal
to 1 if improved production is reported, and zero
otherwise), form of economic organization dummy
(equal to 1 if plants are head branch type, and zero
if they are single unit type).

When measuring spillover, the following
variables are especially useful and will be used to
capture the impact and effects of foreign presence
on both productivity and wage spillovers. They are
defined as follows:

FORshare = The share of foreign ownership (per-
centage of capital equity held by for-
eign investors in a plant) at the plant
level

Proxy for foreign presence, defined

as the ratio of the employment of

foreign plants to total employment
in each subsector at the 4-digit ISIC

(narrowly defined industry level)

Proxy for foreign presence, defined

as the ratio of the output of foreign

plants to total output in each subsector
at the 4-digit ISIC (narrowly defined
industry level)

Proxy for foreign presence, defined as

the ratio of the employment of foreign

plants to total employment in each
subsector at the 2-digit ISIC (broadly
defined industry level)

Proxy for foreign presence, defined

as the ratio of the output of foreign

plants to total output in each subsector
at the 2-digit ISIC (broadly defined
industry level)

REG_YFOR = Foreign ownership at the regional
level measured by foreign employ-
ment participation (more broadly
defined)

REG_EFOR = Foreign ownership at the regional
level measured by foreign output

EFOR4 =

YFOR4 =

EFOR2 =

YFOR2 =

participation (more broadly de-

fined)
FOR EFOR (2 or4)= The interaction term
between plant FDI and
sector FDI measured by
employment at the 2-digit
or 4-digit ISIC
The interaction term be-
tween plant FDI and sector
FDI measured by output at
the 2-digit or 4-digit ISIC
The interaction term in
regional level for both
EFOR and YFOR measure

FOR_YFOR (2 or4) =

FOR_REG EFOR =
(ON YFOR)

All the spillover variables above are con-
structed from the 2007 Industrial Census following
the definition and methodology described in the
literature mentioned above.*

In the present econometric investigation into
the effects of FDI on labor productivity and average
wages, a detailed data set was used at plant level from
the 2007 Industrial Census of Thailand. This data
set was compiled by Thailand’s National Statistical
Office (NSO) which surveyed all establishments in
2006. The information is the newest and most ex-
tensive set of Thai industrial census data. The origi-
nal sample size consisted of 73,931 observations,
of which 71,154 were on domestic plants, and 2,777
on foreign plants.’ The census covers 34,625 firms,
belonging to 127 4-digit industries of the Interna-
tional Standard Industrial Classification of All Eco-
nomic Activities (ISIC Rev3.0). Of these, 62,623
are enumerated observations (plants which had still
existed by the time the census was conducted). Due

4 See Dimelis and Louri (2004) and Kohpaiboon (2009) for full
details on variable construction.

5 In this study, if the foreign investment in a plant is reported, the
plant is considered as a foreign plant, and if there is no report of
foreign equity participation, the plant is considered to be a domestic
plant.
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to missing information on some key variables, the
census was cleaned up by first deleting plants which
had not responded to one or more the key questions
and which had provided seemingly impossible
information, such as the negative value added and
inputs used and total employment being less than
one. As described in more detail (Ramstetter 2004
and Kohpaiboon 2008), there are some duplicated
records in both the data from manufacturing surveys
and the Industrial Census, presumably because
plants belonging to the same firm answered the
questionnaire using the same records. The proce-
dure followed in dealing with this problem was to
treat the records that reported the same value for the
seven key variables of interest in this study as one
record.® Industries that were either to serve niches in
the domestic market in the service sector or explic-
itly preserved for local enterprises were excluded.’
As a result, the final data set contains information
on 49,432 plants (1,931 foreign-owned plants and
47,501 domestically owned plants) in 115 industries
at the 4-digit ISIC industry level and 22 industries
at the 2-digit ISIC industry level. The explanation
and construction of important explanatory variables
can be described as follows.

KI — capital intensity, measured as the ratio
of fixed assets to total number of employees in each
plant, indicates average physical capital stock per
worker. MI-material input intensity defined as the
ratio of raw material input purchases of each plant
to total number of workers in that plant. L—labor
inputs employed in each establishment. FORshare
is the share of foreign ownership (percentage of
capital equity held by foreign investors in a plant).
A statistically significant and positive coefficient
suggests that establishments with foreign owner-
ship enjoy higher labor productivity or average
wage gains than their domestically owned coun-
terparts. The Herfindahl (HERF) index of industry
concentration is constructed using the industrial
census at the 4-digit ISIC classification. Following
Kohpaiboon (2008), for measuring labor quality the
supervisory and management workers are defined
as employees not directly engaged in production

or other related activities. The actual number of
supervisors and management workers is not avail-
able in the census. Therefore, the number of non-
production workers reported would also include
clerical and administrative staff. TECH is the tech-
nology gap for each plant as the percentage differ-
ence between plants’ labor productivity and that of
the average of foreign plants in the same industry.
For data on effective rate of protection (ERP), all
estimates were obtained from Kohpaiboon (2009).2
Finally, concerning the type and nature of the data
set, although panel data analysis is preferred when
estimating spillover effects from FDI, the sample
coverage in Thai manufacturing surveys from the
NSO is so low and inconsistent that it is difficult to
consider these samples as representative (Ramstet-
ter 2009). Moreover, we can see later that, on the
contrary, the more enriched data of the Industrial
Census are appropriate for use in the present paper
since productivity and wage spillovers from FDI
are analyzed in various aspects.

To examine the spillover effects from FDI in
this study, a cross-sectional econometric procedure
is applied; however, the results may suffer from an
endogeneity problem. As indicated in Kohpaiboon
(2006a) for a cross-industry analysis of Thai
manufacturing using the Industrial Census 1997,
the two-stage least square (2SLS) estimator and
ordinary least square (OLS) estimator provide
remarkably similar results for the census data. For
this reason, the results here will be based only on
the ordinary least square estimation with robust
standard errors. The results of the analysis can be
divided into eight sections as shown below.

¢ See details in Ramstetter (2004) footnote 5. In addition, there are
near-duplicate records. A careful treatment to maximize the coverage
of samples was used as described in more detail in Ramstetter(2004:
9-10).

" See details in Kohpaiboon and Ramstetter (2008).

8 See the source of the data and the method used to calculate ERP in
detail in Kohpaiboon (2009).
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(1) (2) ()

(4) (5) (6) (7) 8)

LnFORshare 0.200%** 0.703*** 0.608*** 0.607*** 0.587%** 0.562%** 0.553%*** 0.198***
LnEFOR4 0.162 -0.951 -0.909

LnFOR_EFOR4 -1.256%** -0.251 -0.306

LnYFOR4 0.307** 0.186 -0.0149

LnFOR_YFOR4 -1.090%** -1.049 -0.973

LnEFOR2 1.275% 1.057

LnFOR_EFOR2 -0.993 -0.545

LnYFOR2 0.131 0.173

LnFOR_YFOR2 -0.0165 0.221

LnCapacity 0.454%** 0.453%** 0.453%**
EX 0.0361 0.0349 0.0364
IM 0.0461** 0.0459%* 0.0461**
MUN 0.216%*** 0.216%** 0.216***
Central 0.397*** 0.397*** 0.398***
JPN -0.0151 -0.00887 0.0101
TCS -0.0679 -0.0694 -0.0190
us 0.0772 0.0660 0.0890
Product 0.0593** 0.0605** 0.0632**
FormEcon 0.199%** 0.207%** 0.202%**
Observations 48,841 48,841 48,841 48,841 48,841 48,841 48,841 48,841
Adjusted Rsq 0.708 0.708 0.708 0.708 0.708 0.727 0.727 0.727

Notes: Robust t-statistics are omitted to save space, but available upon request. ***, ** *indicate statistical significance at 1, 5, 10 percent,
respectively. All numbers shown for each variable are estimated coefficient in each model.

Source: Author's calculation.

Table 1 presents the basic results from esti-
mating equation (1) on the 2007 Industrial Census
of Thailand. The main findings can be summarized
as follows. First, a positive own-plant effect can be
observed. The coefficients on the indicator FOR-
share are all positive and statistically significant
(foreign presence at the plant level has positive ef-
fects on the labor productivity of domestic plants).
Second, an increase in the share of FDI measured by
foreign output (YFOR4) leads to an increase in la-
bor productivity (positive horizontal spillovers from
FDI to domestic plants at the 4-digit industry level).
Third, for plants with foreign equity participation,
the interaction terms show negative spillovers from
FDI (joint ventures benefit from FDI at the plant
level, but not from FDI in other plants within the
same sector). Fourth, an increase in the share of
FDI measured by foreign employment (EFOR2)
leads to an increase in labor productivity (positive
horizontal spillovers from FDI to domestic plants

at the 2-digit industry level). Furthermore, when
the spillover effects are considered at the 2-digit
and 4-digit industry levels simultaneously, only
weak positive spillovers are observed at the 2-digit
industry level (EFOR2). Fifth, when other control
variables are included and the spillover effects at
the 2-digit and 4-digit industry levels are considered
at the same time, no previous positive spillovers
from FDI are found at the 2-digit industry level (a
positive sign on EFOR2 disappears). Sixth, it seems
that labor productivity does not rely on export status
and the national origin of FDI and is instead highly
correlated with capacity utilization, import status,
municipal area and central area dummy, product
development dummy and form of the econ organi-
zation dummy variables.

The analysis of FDI spillovers is taken fur-
ther by imposing various aspects and conditions on
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Small Large Central Not central Municipal Not municipal Head Single
LnKI 0.211%** 0.252%** 0.153*** 0.205%** 0.136*** 0.232%** 0.229%** 0.206***
LnMI 0.509%*** 0.424%** 0.442%** 0.5071%*** 0.458%*** 0.502%** 0.373%** 0.507%***
LnL 0.196*** 0.0195 0.152%** 0.1771%** 0.173*** 0.156*** 0.00125 0.152%**
LnLQ 0.102%** 0.0770 -0.0804* -0.0166 -0.113** 0.0119 0.0962 0.0635**
LnAge 0.0683*** 0.0767*** 0.00179 0.0867*** 0.0330*** 0.0637*** 0.0467** 0.0670%**
BOI 0.235%** 0.115%** 0.0365* 0.254*** 0.0292 0.0891*** 0.0865** 0.07871***
LnHERF 0.196%** 0.427%* 0.203** 0.216** 0.0374 0.299*** 0.351 0.172**
LnERP -0.3771*** -0.205* -0.284*** -0.368*** -0.198*** -0.486*** -0.524%** -0.348***
LnFORshare 0.873*** 0.515%** 0.745%** 0.382 0.901*** 0.566*** 0.524*** 0.738***
LnEFOR4 0.367 0.0596 0.0730 0.401 0.0801 0.248 -0.0297 0.281
LnFOR_EFOR4 -0.988* -0.664** -1.128*** -1.133* -1.319%** -1.225%** -0.444 -1.429%**
Observations 42,534 6,307 21,571 27,270 21,470 27,371 3,457 45,384
Adjusted Rsq 0.665 0.705 0.639 0.646 0.619 0.734 0.583 0.685

Notes: Robust t-statistics are omitted to save space, but available upon request. *** ** * indicate statistical significance at 1, 5, 10 percent,

respectively. All numbers shown for each variable are estimated coefficient in each model.

Source: Author s calculation.

Small Large Central Not central Municipal Not municipal Head Single
LnFORshare 0.765%** 0.390%** 0.665%** 0.0218 0.807*** 0.427** 0.345* 0.635%**
LnYFOR4 0.471 0.173 0.199 0.871*% 0.297 0.331* 0.140 0.408**
LnFOR_YFOR4 -0.818 -0.488* -0.956*** -0.959 -1.2719%** -0.925%** -0.253 -1.218%**
Observations 42,534 6,307 21,571 27,270 21,470 27,371 3,457 45,384
Adjusted Rsq 0.665 0.705 0.639 0.646 0.618 0.734 0.583 0.685

Notes: Robust t-statistics are omitted to save space, but available upon request. *** ** * indicate statistical significance at 1, 5, 10 percent,
respectively. All numbers shown for each variable are estimated coefficient in each model. Other independent variables (not reported here) are

the same as in the case of EFOR above.
Source: Author s calculation.

equation (1) to seek more information regarding the
source of productivity spillovers from FDI. To our
knowledge, only a few researchers who use Thai
data have conducted this kind of analysis, so the
results here are among the first and may provide
insight from various aspects regarding productivity
spillovers from FDI in the Thai case. The main
results are shown in Table 2 and should be inter-
preted as follows. First, positive FDI effects at the
plant level are discovered in every case except for
plants which are not in the central region both from
employment and output spillover variables. This
suggests that, when considering the plant location,
only in the central region do foreign plants exhibit
higher labor productivity. Second, in almost all
cases, EFOR4, YFOR4 are not statistically signifi-
cant (no horizontal spillovers at the 4-digit industry
level, but some weak evidence is found when look-
ing at foreign employment share, YFOR4). Third,

there is strong evidence for negative spillovers from
FDI in other foreign plants within the same 4-digit
industry level, especially for large plants, plants in
the central region and plants which are the single
unit type.

To test whether it is possible that spillovers
are transferred at the regional level, the analysis is
broadened to include both regional and industrial
foreign share variables in the same regression. Ta-
ble 3 reports the estimated results, which can be
discussed in the following fashion. First, there
seems to be no clear evidence that foreign pres-
ence in the region has a large and positive effect on
labor productivity this year. Almost no evidence is
found from regional FDI. However, we find weak
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(1) (2) 3) (4)
LnKI 0.209%** 0.191*** 0.210%** 0.1971%***
LnMI 0.504*** 0.471%** 0.504*** 0.471%%*
LnL 0.154%** 0.112%** 0.153*%** 0.1171%%*
LnLQ 0.0563* -0.0193 0.0558* -0.0199
LnAge 0.0649*** 0.0469*** 0.0650*** 0.0469***
BOI 0.0592%** 0.0896*** 0.0581%*** 0.0881***
LnHERF 0.197%** 0.241%%* 0.192%** 0.237%%*
LnERP -0.376%** -0.361%** -0.3771%** -0.357%**
LnFORshare 0.598** 0.876%*** 0.528* 0.714%**
LnEFOR4 -0.231 -0.444
LnFOR_EFOR4 -0.745* -0.303
LnREG_EFOR 0.521 0.485
LnFOR_REG_EFOR -0.436 -1.249*
LnReAvrRemu 0.415%** 0.415%**
LnYFOR4 0.457 -0.0692
LnFOR_YFOR4 -1.302%** -0.478
LnREG_YFOR -0.143 0.178
LnFOR_REG_YFOR 0.488 -0.738
Observations 48,841 48,841 48,841 48,841
Adjusted Rsq 0.708 0.726 0.708 0.726

Notes: Robust t-statistics are omitted to save space, but available upon request. *** ** * indicate statistical significance at 1, 5, 10 percent,
respectively. All numbers shown for each variable are estimated coefficient in each model. Model 2 is used when a regional control variable
(LnReAvrRemu) is included for the EFOR case, and Model 4 is for the YFOR case. For the regional control variable, LnReAvrRemu is used as a
regional control variable because the data in the census do not provide enough observations for skilled wages and information on energy prices.

(The observations will be sharply reduced.)
Source: Author s calculation.

evidence for negative spillovers for joint ventures
in the same region (they do not benefit from FDI
in other plants within the same region). Second, if
the proxy for regional productivity (regional aver-
age remuneration—ReAvrRemu) is excluded, the
coefficients on REG_EFOR and REG_YFOR are
not statistically significant. When the proxy for re-
gional productivity is included, the coefficients on
REG_EFOR and REG_YFOR are still insignificant.
However, the coefficients on FOR_EFOR4 and
FOR_YFOR4 become statistically insignificant
(negative spillovers at the industry level disappear
when ReAvrRemu is included).’ Interestingly, vari-
ations in the real wage for skilled workers across
regions could reflect locational advantages, such
as infrastructural differences, local agglomeration
economies, or unobserved differences in the qual-
ity of labor. Rauch (1991), for example, provides

° Aitken and Harrison (1999) used real skilled wages and energy
prices as regional controls but the census data do not provide enough
observations for skilled wages and information on energy prices.
(The observations will be sharply reduced if skilled wages and energy
prices are used for regional control variables.)

empirical evidence for the United States that vari-
ations in human capital accumulation across cities
are reflected in higher wages for individuals. Third,
ReAvrRemu is highly and positively correlated
with individual plant productivity. This suggests
that foreign investment is likely to occur in regions
with highly productive workers (workers with high
ReAvrRemu).

When each industry is analyzed more deeply
and looked at carefully, Table 4 yields an important
result that is broadly consistent with results from
previous studies. Although foreign presence and
foreign employment/output share (or participation)
seems to have some positive effects in overall in-
dustries and foreign MNCs appear to have higher
labor productivity than domestic plants, they do
not appear to have higher labor productivity when
careful consideration is made for each industry.
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FDI spillovers measure foreign employment share/foreign output share

LnFORshare 0.92 0.66 0.29 0.43 0.09 -0.13 1.21 124 0.64 1.70 0.00 0.07 053 0.52
EFOR -1.94 -2.24 0.83 -0.24 -0.05 -0.35 -1.60 -1.48 -1.94 -2.50 0.02 0.13 -0.08 -0.02
Observations 12,408 877 4,519 488 2,653 437 745 208 1,686 172 1,844 457 1,906 634

R? 0.66 0.77 0.76 0.79 0.57 0.55 0.72 0.61 0.56 0.41 0.86 0.83 0.53 0.52
LnFORshare 0.00 0.29 0.15 0.49 0.09 -0.13 1.15 1.19 0.82 1.92 -0.19 -0.29 0.46 0.54
YFOR 0.81 -0.61 0.58 -0.21 -0.03 -0.21 -0.76 -0.71 -2.84 -3.29 0.27 0.61 0.04 -0.05
Observations 12,408 877 4,519 488 2,653 437 745 208 1,686 172 1,844 457 1,906 634

R’ 0.66 0.77 0.76 0.79 0.57 0.55 0.72 0.61 0.56 0.39 0.86 0.83 0.53 0.52

FDI spillovers measure foreign employment share/foreign output share

LnFORshare 0.58 0.35 -0.23 -0.27 0.31 0.55 0.73 0.07 -0.18 -0.08 0.19 0.41 0.12 0.34
EFOR -1.84 -1.03 0.21 0.33 0.28 -0.16 -0.64 0.27 0.12 0.10 0.18 -0.03 0.01 -0.08
Observations 4,262 349 679 151 5,159 428 1,495 256 330 197 579 241 4,609 601

R? 0.62 0.52 0.71 0.76 0.60 0.49 0.63 0.47 0.60 0.54 0.69 0.67 0.68 0.63
LnFORshare 0.59 0.37 -0.33 -0.32 0.05 0.47 0.38 -0.13 -0.48 -0.33 0.23 0.40 -0.04 0.26
YFOR -1.58 -0.93 0.26 0.28 0.54 0.00 -0.13 0.38 0.44 0.39 0.10 -0.01 0.20 0.03
Observations 4,262 349 679 151 5,159 428 1,495 256 330 197 579 241 4,609 601

R 0.62 0.52 0.71 0.76 0.60 0.49 0.62 0.48 0.60 0.55 0.69 0.67 0.68 0.63

Notes: All —samples of all plants; large — samples of large plants with total employment more than 50 employees. Other independent variables
(not reported here) include LnKI, LnMI, LnL, LnLQ, LnAge, BOI, and LnERP. Coefficients come from ordinary least square estimates of each
equation in plant-level cross sections for samples of all plants and large plants in each industry. Industries with few observations and robust
tstatistics are all omitted to save space, but available upon request. Bold numbers indicate significant estimated coefficient.

Source: Author s calculation.

Our findings from Table 4 and the previous results
from Table 1 suggest that foreign plants are more
productive than domestic plants when the sample is
considered as a whole (the overall nationwide effect
in the sample). Nevertheless, when each industry is
considered separately, only some evidence of FDI-
positive effects is found at the plant level in some
industries, namely food products, paper products,
publishing and printing, rubber and plastics, non-
metallic and mineral products, and machinery and
equipment. Negative horizontal spillovers are also
observed in almost all industries (except for chemi-
cals) which report statistically significant spillover
variables (negative signs on EFOR and YFOR
indicate that an increase in the share of FDI in the
industry results in a decrease in labor productiv-
ity in that industry). This is surprising since some
positive horizontal spillovers are observed when
considering the whole sample (Table 1). In contrast,
negative horizontal spillovers are observed in each
separate industry.

This section reports results regarding the ef-
fects of FDI on wage spillovers in domestic plants
obtained by estimating equation (2). So far, to the
knowledge of the author, there have been few stud-
ies analyzing wage spillovers in the case of Thai
manufacturing. Therefore, the present analysis is
one of the first attempts in using industrial census
data to extensively analyze and explore the effects
of FDI on wage spillovers in the Thai manufacturing
sector. The main findings can be summarized from
Table 5 as follows.

First, in the analysis of wage spillovers, a
positive own-plant effect can be observed, the
same as in the case of productivity spillovers. The
coefficients on FORshare are all positive and sta-
tistically significant (foreign presence at the plant
level has positive effects on the average wages of
workers in domestic plants). Second, an increase
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(1) (2) (3) (4)

(5) (6) () (8)

LnFORshare 0.136%** 0.354%** 0.324%** 0.281%** 0.262%** 0.261%** 0.264%** 0.0991**
LnEFOR4 0.360%** -0.522 -0.547*

LnFOR_EFOR4 -0.897*** -0.0902 0.0674

LnYFOR4 0.369%** -0.000343 -0.172

LnFOR_YFOR4 -0.783%** -0.644 -0.447

LnEFOR2 1.009%** 0.934**

LnFOR_EFOR2 -0.801 -0.728

LnYFOR2 0.399 0.467

LnFOR_YFOR2 -0.0700 -0.0933

EX -0.0164 -0.0168 -0.0154
IM 0.0743%*** 0.0742%** 0.0757***
MUN 0.165%** 0.165%** 0.165%**
Central 0.356%** 0.356%** 0.357%**
JPN -0.0562* -0.0511 -0.00872
TCS -0.0232 -0.0237 0.0383
us -0.0769 -0.0762 -0.0393
ProTech -0.000334 -0.000372 0.000716
FormEcon 0.0418%** 0.0425%** 0.0432%**
Observations 37,867 37,867 37,867 37,867 37,867 37,867 37,867 37,867
AdjustedR-sq 0.604 0.604 0.604 0.604 0.604 0.643 0.642 0.642

Notes: Robust t-statistics are omitted to save space, but available upon request. *** ** * indicate statistical significance at 1, 5, 10 percent,
respectively. All numbers shown for each variable are estimated coefficient in each model. As is the same in the case of productivity spillovers
(Table 1), other independent variables (not reported here) are LnKI, LnMI, LnL, LnLQ, LnAge, LnHERF, and BOI, and LnERP for productivity

spillovers and TECH and Government for wage spillovers.
Source: Author s calculation.

in the share of FDI (by EFOR4 and YFOR4) leads
to an increase in average wages of workers in do-
mestic plants (positive horizontal spillovers from
FDI to domestic plants at the 4-digit industry level).
Third, plants with foreign equity participation show
negative spillovers from FDI (joint ventures benefit
from FDI at the plant level, but not from FDI in
other plants within the same industry at the 4-digit
level). Fourth, an increase in the share of FDI (by
foreign employment, EFOR2) leads to an increase
in average wages at the industry level (positive
horizontal spillovers from FDI to domestic plants
at the 2-digit level). When the spillover effects at
the 2-digit and 4-digit industry levels are considered
simultaneously, only positive spillovers are ob-
served at the 2-digit level from foreign employment
share (EFOR2), and not from foreign output share
(YFOR?2). Fifth, when other control variables are
included and the spillover effects at the 2-digit and
4-digit industry levels are considered at the same
time, it is found that previous positive spillovers
from FDI at the 4-digit level become negative but

weakly significant (the sign on the coefficients of
EFOR4 changes from positive to negative). Sixth,
average wages do not rely on export status and the
national origin of FDI. This is the case for both pro-
ductivity and wage spillovers. The indicator wages
per worker is highly correlated with the import
status dummy, the municipal area and central area
dummy, the product development dummy, form of
the econ organization dummy variable. With regard
to Tables 1 and 5, nearly the same results are found
for the effects of the control variables.

As can be seen from Table 6, the main find-
ings can be discussed in a similar manner as in the
case of productivity spillovers. First to be noted are
the FDI-positive effects at the plant level in every
case, except for the case where plants that are not in
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Small Large Central Not central ~ ProTech No ProTech Head Single
LnKI 0.0592*** 0.0458*** 0.0309*** 0.0708*** 0.0395*** 0.0524*** 0.0429*** 0.0538***
LnMI 0.155%** 0.107*** 0.127%** 0.154%** 0.0997*** 0.157*** 0.0911*** 0.158%**
LnL 0.333%** 0.0425*** 0.181%*** 0.213%** 0.0785*** 0.230%*** 0.0671*** 0.243%**
LnLQ 0.112%** 0.108*** 0.0796%** 0.0505* 0.170% 0.0681*** 0.180%** 0.0743%**
LnAge 0.0105* 0.0729*** 0.00883 0.0237%** 0.0766*** 0.0161*** 0.0663*** 0.0143***
LnHERF -0.0280 0.0999 0.0274 -0.110 0.109 -0.0652 0.208 -0.0799
TECH -0.0104%** -0.00823*** -0.00939*** -0.01071*** -0.0120%** -0.0102%** -0.00902 -0.0102%**
Government -0.658*** -0.820*** -0.852%** -0.367*** -0.504** -0.620%** -0.833*** -0.615%**
LnFORshare 0.692%*** 0.236*** 0.386*** 0.157 0.425** 0.337%** 0.393%*** 0.307%***
LnEFOR4 0.703*** 0.307*** 0.307*** 0.478 0.402% 0.404*** 0.212 0.495%**
LnFOR_EFOR4 -0.954*%* -0.250* -0.749*** -0.712 -0.647* -0.934*** -0.535*% -0.987***
Observations 31,664 6,203 19,143 18,724 1,345 36,522 3,430 34,437
Adjusted R-sq 0.558 0.512 0.51 0.491 0.331 0.596 0.302 0.583

Notes: Robust t-statistics are omitted to save space, but available upon request. *** ** * indicate statistical significance at 1, 5, 10 percent,
respectively. All numbers shown for each variable are estimated coefficient in each model.

Source: Author s calculation.

Small Large Central Not central ProTech No ProTech Head Single
LnFORshare 0.724*** 0.149* 0.381*** 0.0749 0.470** 0.278*** 0.351** 0.254**
LnYFOR4 0.605%** 0.293%*** 0.297%*** 0.573* 0.335* 0.414*** 0.198 0.506***
LnFOR_YFOR4 -0.888** -0.0997 -0.664*** -0.663 -0.622* -0.774%** -0.399 -0.848***
Observations 31,664 6,203 19,143 18,724 1,345 36,522 3,430 34,437
Adjusted Rsq 0.558 0.513 0.51 0.491 0.331 0.596 0.301 0.583

Notes: Robust t-statistics are omitted to save space, but available upon request. *** ** *indicate statistical significance at 1, 5, 10 percent,
respectively. All numbers shown for each variable are estimated coefficient in each model. Other independent variables (not reported here)

are the same as in the case of EFOR above.
Source: Author's calculation.

the central region, from both foreign employment
share and foreign output share. Second, the positive
sign on the coefficients of EFOR4 and YFOR4 can
be observed, and almost all coefficients are strongly
and statistically significant except for the case in
which plants that are not in the central region and
plants that are head branch type (positive horizontal
wage spillovers at the 4-digit industry level). Third,
strong evidence can be found of negative wage
spillovers from FDI in other plants within the same
4-digit industry level, especially for small plants,
plants in the central region, plants with no report
of improved production technology, and plants
which are the single unit type. Similar to the case
of productivity spillovers, from Tables 5 and 6, it
can be seen again that it is very important to cross-
check the results when observing spillover effects,
considering both EFOR and YFOR.

Apart from the analysis at the plant and in-
dustry levels, following the analysis of productivity
spillovers, the analysis of wage spillovers is extended
to the regional level. As can be seen in Table 7,
there is no clear evidence that foreign presence in
the region has a large and positive effect on aver-
age wages of workers in domestic plants. Almost
no clear evidence from regional FDI is found. Still,
weak evidence is found of negative wage spillovers
for joint ventures in the same region (they do not
benefit from FDI in other plants within the same
region). Next, if a proxy for regional productivity
(regional average remuneration—ReAvrRemu)
is excluded, the coefficients on REG_EFOR and
REG_YFOR are not statistically significant. When
the proxy for regional productivity is included,
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(1) ) 3) 4)
LnKI 0.0518*** 0.0508*** 0.0519*** 0.0509***
LnMI 0.156%** 0.132%** 0.156%** 0.132%**
LnL 0.224%** 0.184%** 0.224%** 0.184%**
LnLQ 0.0658%*** 0.0347* 0.0656*** 0.0345*
LnAge 0.0172*** 0.00857* 0.0172%** 0.00857*
LnHERF -0.0586 -0.00166 -0.0613 -0.00350
TECH -0.0102%** -0.0103*** -0.0102%** -0.0103***
Government -0.620%** -0.437%** -0.620%** -0.436***
LnFORshare 0.465** 0.828*** 0.444%* 0.722%%*
LnEFOR4 0.127 -0.0520
LnFOR_EFOR4 -0.589* -0.195
LnREG_EFOR 0.274 0.257
LnFOR_REG_EFOR -0.649 -1.617%**
LnReAvrRemu 0.379%** 0.380%**
LnYFOR4 0.429* -0.0522
LnFOR_YFOR4 -0.8571*** -0.0986
LnREG_YFOR -0.0778 0.239
LnFOR_REG_YFOR -0.169 -1.520%**
Observations 37,867 37,867 37,867 37,867
Adjusted R-sq 0.604 0.648 0.604 0.647

Notes: Robust t-statistics are omitted to save space, but available upon request. ***, ** *indicate statistical significance at 1, 5, 10 percent,
respectively. All numbers shown for each variable are estimated coefficient in each model. Model 2 is used when a regional control variable
(LnReAvrRemu) is included for the EFOR case, and Model 4 is for the YFOR case. For the regional control variable, LnReAvrRemu is used as a
regional control variable because the census data do not provide enough observations for skilled wages and information on energy prices. (The

observations will be sharply reduced.)
Source: Author s calculation.

the coefficients on REG_EFOR and REG_YFOR
remain insignificant. However, the coefficients on
FOR EFOR4 and FOR YFOR4 become statistical-
ly insignificant (negative spillovers at the industry
level disappear). The interaction terms, identical to
the case of productivity spillovers, (FOR_REG
EFOR and FOR_REG_YFOR) become statistically
significant after including a regional control. The
same conclusion can be made that ReAvrRemu is
highly and positively correlated with plants’ average
wages. From Table 7, it may be noted that, when
including REG_EFOR and REG_YFOR, the
coefficients on EFOR4 and YFOR4 become statisti-
cally insignificant; this means that when the spill-
over effects are looked at simultaneously in the plant
level, the (4-digit) industry level, and the regional
level, only strong positive effects are observed at the
plant level, weakly negative horizontal spillovers at
the industry level, and no clear evidence of effects
at the regional level.

Table 8 gives an important result that is
broadly consistent with the results of previous
studies. Foreign plants do not appear to have higher
wages per worker when each industry is considered
individually. The findings from Tables 8 and 5
suggest that a greater presence of foreign plants is
positively associated with higher average wages of
workers in domestic plants when the whole sample
(the overall nationwide effect in the sample) is
considered. This suggests that the presence of
foreign plants causes a shift in labor demand lead-
ing to upward pressure on wages faced by both
foreign plants and domestic plants. Nevertheless,
when each industry is considered separately, only
some evidence is found of FDI positive effects at
the plant level in some industries, namely food
products, textiles, rubber and plastics, non-metallic
and mineral products, metal products, machinery
and equipment, communication equipment, motor
vehicles, and furniture.

In contrast to the case of productivity spillo-
vers, positive horizontal spillovers are observed in
almost all industries which report statistically sig-
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FDI spillovers measure foreign employment share/foreign output share

LnFORshare 0.44 -0.02 0.07 0.35 -0.25 -0.12 0.36 0.46 0.21 0.30 -0.17 0.13 033 041
EFOR -1.02 -0.35 043 0.43 0.79 0.82 -0.77 -0.83 -1.14 -0.17 0.29 0.03 0.10 -0.15
Observations 8,318 878 3,775 478 2,153 435 685 207 1,386 172 1,571 448 1,864 641

R’ 0.55 0.62 0.68 0.70 0.53 0.51 0.62 0.35 0.52 0.15 0.78 0.69 0.38 0.25
LnFORshare -0.07 -0.11 0.08 0.37 -0.25 -0.12 0.37 0.49 0.18 -0.07 -0.06 0.19 0.14 0.27
YFOR 0.63 -0.01 0.18 0.15 0.49 0.51 -0.44 -0.50 -1.15 117 0.04 -0.07 0.44 0.14
Observations 8,318 878 3,775 478 2,153 435 685 207 1,386 172 1,571 448 1,864 641

R’ 0.55 0.62 0.68 0.70 0.53 0.51 0.62 0.35 0.52 0.16 0.78 0.69 0.38 0.24

FDI spillovers measured foreign employment share/foreign output share

LnFORshare 0.71 0.39 0.31 0.09 -0.22 -0.06 0.22 0.01 -0.29 -0.36 043 055 -0.02 0.17
EFOR -0.74 -0.15 0.16 0.62 0.45 0.56 -0.23 041 049 0.50 -0.27 -0.35 0.59 0.40
Observations 3,620 350 619 151 4,428 428 1,329 256 317 197 556 240 3,423 590

R’ 0.52 0.34 0.56 0.44 0.53 0.19 0.52 0.24 0.49 0.33 0.52 0.27 0.61 0.66
LnFORshare 0.59 0.36 045 0.24 -042 -0.25 0.10 -0.08 -0.29 -0.40 039 051 -0.09 0.14
YFOR -0.31 -0.05 -0.09 0.20 0.64 0.72 -0.04 043 0.57 0.63 -0.16 -0.23 0.61 0.39
Observations 3,620 350 619 151 4,428 428 1,329 256 317 197 556 240 3,423 590

R’ 0.52 0.34 0.56 0.43 0.53 0.20 0.52 0.25 0.49 0.34 0.52 0.27 0.61 0.66

Notes: All—samples of all plants; large — samples of large plants with total employment more than 50 employees. Other independent variables
(not reported here) include LnKI, LnMI, LnL, LnLQ, LnAge, BOI, and LnERP. Coefficients come from ordinary least square estimates of each
equation in plant-level cross sections for samples of all plants and large plants in each industry. Industries with few observations and robust
t-statistics are all omitted to save space, but available upon request. Bold numbers indicate significant estimated coefficient.

Source: Author s calculation.

nificant spillover variables (positive signs on EFOR
and YFOR indicate that an increase in the share of
FDI in the industry results in an increase in average
wages in that industry). In comparing Tables 5 and
8, positive horizontal spillovers can be found both in
the whole sample and the samples for each industry.
This finding is in line with that of the previous
study by Ramstetter (2004), which indicates that
the relationship between labor productivity and
foreign ownership in general is rather weak but the
relationship between wages and foreign ownership
is somewhat stronger in Thai manufacturing.

In this paper, productivity and wage spillo-
vers from FDI in Thailand are analyzed using many
plant-level analyses. It is one of the few papers to
study productivity and wage spillovers simultane-
ously, and to combine various methods necessary
for the analysis and examine a wide range of spillo-
ver features regarding the impact and effects of
FDI on productivity and wage spillovers.The main
contribution of this paper can be described as fol-
lows. First, consideration is given to the impact of

foreign ownership (FORshare) on labor productiv-
ity and average wages, which is observed for both
foreign employment share and foreign output share
at both the 2-digit and 4-digit industry levels. Sec-
ond, the impact of foreign presence is considered
as conditioned by plant size, location and form of
organization, and so forth. The effects of foreign
presence are then extended into the regional level.
Third, the effects of foreign presence in each indus-
try are carefully and simultaneously examined for
both productivity and wage spillovers.

The major finding of the present study is that
increases in foreign equity participation (foreign
presence) are positively correlated with increases in
labor productivity and average wages of domestic
plants. The impact of FDI on labor productivity
and average wages in the Thai manufacturing sec-
tor is examined on the basis of a number of rel-
evant variables, such as capital intensity, material,
labor inputs, labor equality, years of operation of
establishments, investment promotion status from
the BOI, and trade policy effect according to the
effective rate of protection (ERP), among others.
Two proxies for the presence of foreign-owned
plants are used as it has been expected that such
presence could be reflected in terms of either the
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employment or output levels. Several statistical
diagnostic tests are carried out to prevent mislead-
ing econometric results. The analysis shows that
the coefficients of the two proxy variables for the
influence of foreign plants are significant on aver-
age, signifying that FDI plays a positive role in
enhancing labor productivity and average wages
in the Thai manufacturing sector. Similarly, capital
intensity, material, labor inputs, labor equality, years
of operation of establishment, and investment pro-
motion status from BOI are all shown to positively
affect domestic labor productivity. Moreover, other
control variables, such as capacity utilization, im-
port status, and location dummies, are also shown
to positively affect labor productivity and average
wages. Conversely, as expected, ERP appears to
negatively affect labor productivity, and the form
of legal organization (Government) and technology
gap also seem to negatively affect average wages
of workers in domestic plants.

This study makes it possible to draw attention
to some policy implications for Thai government
representatives and business managers. Since, on
balance, FDI has a positive impact on productivity
and wages, the country’s investment-friendly policy
should continue to be adopted and implemented so
that more inward FDI might be attracted. It would
be desirable to examine the issue of spillovers more
closely in the Thai case, especially for wage spillo-
vers, for which there are few studies at the moment,
in order to provide more solid evidence concerning
the impact of FDI spillover effects on productivity
and wages which can occur at various industry
levels in view of horizontal spillovers.
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