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Thailand and the Effects of  

Free Trade Agreements on Drug Patent Issues* 
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*  This report was submitted to the Department of Intellectual Property, Ministry of Commerce in March 2009. 
**  Dr. Deunden is Research Director for Economic Governance, Sectoral Economics Program, TDRI. 

1.  INTRODUCTION 

The protection of intellectual property rights (IPR) is 
often the most controversial issue in any free trade 
agreement, in particular when it relates to drug patents. 
Thailand has been engaged in trade negotiations with 
developed economies, namely the European Union  
and the United States, which demand that Thailand 
strengthen its protection regime for IPR.  

This report examines the possible implications of 
an increase in the level of protection for drug patents as 
proposed in various free trade agreements (FTAs). It is 
aimed at assisting relevant organizations in establishing 
an appropriate position and formulating strategies in the 
negotiating process. This report will also assess the 
overall efficiency of the Thai pharmaceutical industry 
and propose policy recommendations that could help to 
promote better accessibility to pharmaceutical drugs. 

This article is divided into 10 sections, including 
this introduction. The second section reviews the domes- 
tic and international rules and regulations governing the 
regime of drug patents. The third section summarizes the 
substantive provisions governing patent protection in the 
draft Thailand-United States Free Trade Agreement 
(TUSFTA) and the Thailand-European Union Free 
Trade Agreement (TEUFTA). The fourth section ex- 
plores in depth the three most important issues concern- 
ing the protection of drug patents in these agreements, 
namely the protection of clinical test data, the extension 
of the patent protection period, and the establishment of 
a linkage between the patent status of a drug and its 
registration. The fifth section identifies the potential 
costs and benefits associated with a stronger regime for 
drug patents. The sixth section examines in specifics the 
implementation of compulsory licensing, to which 
Thailand resorted in an attempt to curb the spiraling 
costs of state health insurance schemes. Section seven 
then weighs the potential costs and benefits associated 
with compulsory licensing. Section eight examines the 
structure of the Thai pharmaceutical industry in order to 

identify whether there is sufficient competition in the 
market to ensure reasonable prices for drugs. The ninth 
section prescribes a regulatory regime for drug prices 
that would be required to protect consumers against 
excessive pricing. Finally, the tenth section assesses the 
overall condition of the current system of drug patents in 
Thailand and proposes a set of policy recommendations 
that could help to promote better access to pharmaceu- 
tical drugs.  

 
 

2.  DOMESTIC AND INTERNATIONAL RULES 
AND REGULATIONS REGARDING 
PATENTS AND DRUG PATENTS 

 
A patent is a legal document issued to protect the 

inventor’s rights over his/her innovation. Only the patent 
holder can reproduce, utilize, sell, or import the patented 
product during the period of protection. Patents are 
important from the economic perspective because they 
encourage innovation, investment, and technology trans- 
fer through the disclosure requirements in patent regis- 
tration. On the other hand, granting an exclusive right to 
exploit an innovation can delay the adoption and 
dissemination of new technologies that would otherwise 
have benefited the public. Finding the optimal balance 
between providing sufficient incentives for the private 
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sector to innovate and protecting the interest of the 
public is an extremely delicate and complex task, 
particularly when it comes to a sensitive issue such as 
pharmaceutical drugs. 

Developing and developed countries often have 
very different opinions on drug patent issues. Developed 
countries often advocate a strong regime for patent 
protection because many of their businesses are patent 
“owners.” Developing countries, on the other hand, 
often resist demands for a stronger patent regime simply 
because they have neither the financial resources nor the 
required technical capacity to innovate and so are mainly 
patent “users” rather than patent “owners.” Also, with 
lower per capita income, developing countries can ill 
afford to buy expensive patented products.  

A number of years ago, developed countries were 
successful in pushing a multilateral agreement that 
establishes the minimum level of protection for IPR for 
all member countries of the World Trade Organization 
(WTO). That agreement is known as the Trade-related 
Aspects of Intellectual Property Rights (TRIPS); it was 
adopted in 1994 at the end of the negotiations on the 
Uruguay Round of the General Agreement on Trade and 
Tariffs (GATT). Because ratification of TRIPS is 
compulsory for all WTO members, any country seeking 
to obtain easy access to the numerous international 
markets opened by WTO must enact the strict 
intellectual property laws mandated by TRIPS. For this 
reason, TRIPS is the most important multilateral instru- 
ment for the globalization of intellectual property laws.  

However, the TRIPS agreement faced harsh 
criticism both from developing country members and 
many academics. It was seen as an agreement that 
clearly works against the economic and public interests 
of developing economies. As a result, during the Doha 
Development Round of negotiations, the Doha 
Declaration on the TRIPS Agreement and Public Health 
was adopted in November 2001. It reaffirmed the 
flexibility clauses in TRIPS that are intended to provide 
member states with the policy space required for design- 
ing their own patent regimes that suit local social and 
economic needs. 

In a nutshell, TRIPS stipulates that only in- 
ventions that are (a) new, (b) inventive steps, and  
(c) capable of industrial application will be protected. 
The agreement also requires that the granting of the 
patents should not be made without discrimination as to 
the place of invention, the field of technology, and 
whether products are imported or locally produced. The 
agreement, however, does not furnish definitions of the 
words “new” or “inventive steps.” It is up to each mem- 
ber state to do so.  

Concerning drug patents, TRIPS provides 
flexibility for member states in implementing public 
health measures. The “Bolar provision” allows manufac- 
turers of generic drugs to import or produce original 
drugs for the purpose of conducting a “bio-equivalence 
test” in preparation for registering a generic drug. 
However, the drugs cannot be marketed before the 

expiration of the patent protection of the original drugs. 
The agreement also allows a member state to import 
patented drugs from a third country (parallel import) or 
grant a license to produce the patented drugs against the 
will of the patent owners in cases of national emergency 
or for non-commercial or public use. These measures are 
intended to ensure that access to essential drugs will not 
be blocked by patent protection. 

Few developing countries made use of these 
flexibility clauses, however. This is partly due to  
their lack of technical capacity to design a regime  
that could effectively exploit the flexibility clauses 
without violating the strict protection rules. Also, small 
developing countries often depend on large developed 
countries for trade, investment and other bilateral 
assistance; thus, they avoid getting into conflict with 
multinational drug companies from such countries for 
fear that they would initiate economic retaliation. For 
example, the Doha Declaration states that the type of 
public health emergency that would warrant compulsory 
licensing includes the spread of HIV and concomitantly 
AIDS, malaria, tuberculosis, and other contagious 
diseases. While that list is by no means comprehensive, 
up until the time when Thailand decided to issue 
compulsory licensing orders on a variety of cancer and 
heart drugs in late 2006, no other developing country 
had ever tested the scope of the flexibility provision. 

As a member of WTO, Thailand has had to 
comply with TRIPS. In 1992, the Thai patent law was 
amended to conform to the TRIPS agreement. The scope 
of its patent protection was expanded to include 
pharmaceutical products, and the protection period was 
extended from 15 to 20 years. On the contrary, the time 
period allowed for objections to a patent application was 
shortened from 180 days to 90 days in order to 
accelerate the patent-issuing process. 

The Thai patent law in general conforms to the 
TRIPS agreement, but like laws in most developing 
countries, it does not facilitate effective exploitation of 
the flexibility clauses. For example, the current regula- 
tion does not support parallel imports because the 
importer needs to show evidence concerning the safety 
and efficacy of the drugs to be imported before securing 
approval for marketing from the competent authority. 
Such evidence, however, is usually exclusive to the drug 
inventors or protected under the Trade Secret Protection 
Law. In general, such data cannot be accessed without 
the permission of the owner. As a result, parallel import 
was practically impossible under the current law. It is 
worth noting that a parallel importer in the European 
Union is not required to present such evidence before 
marketing.  

Another flexibility afforded by TRIPS is that the 
state may impose remedial measures in case a patent 
holder is found to have abused its IPR by monopolizing 
the market. For example, the competition authority  
may require that the particular technology be licensed if 
the price of the product concerned is found to be 
excessive. 
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Thailand had had a full-fledged competition law 
since 1999, but has not developed any rules governing 
the abuse of IPR. It is therefore of utmost urgency that 
such rules be passed in order to ensure fair competition 
in markets in which competition is restricted by patent 
protection.  

 
 

3.  DRUG PATENT ISSUES IN THE  
THAILAND-USFTA AND THE  
THAILAND-EUFTA NEGOTIATIONS 

After a deadlock in the multilateral free trade 
negotiations in WTO, many countries have resorted  
to bilateral trade agreements in order to secure better 
access to markets overseas. Bilateral talks are especially 
preferred among developed economies such as the 
European Union and the United States as a way to 
demand that developing countries increase their IPR 
protection level beyond that established in TRIPS. Since 
developing countries normally have less bargaining 
power, experience, and preparation to negotiate with 
their more-developed counterparts, they usually accept 
strict IPR commitments in exchange for export markets 
and various types of trade and investment cooperation 
from the European Union and the United States.  

 
1.  The Thailand-United States Free Trade  

Agreement 
 
Owing to the prominence of the pharmaceutical 

industry in the United States, patent protection on drugs 
is one of the most important negotiating issues for that 
country. In the past, the United States has demanded that 
trade partners:  

(a)  Extend their patent protection period to 
compensate for any delay in patent registra- 
tion or marketing approval; 

(b)  Protect clinical test data submitted to the 
regulatory agency to prove the safety and 
efficacy of a new drug (data exclusivity);  

(c)  Require their pharmaceutical safety, quality 
and efficacy regulators to “link” their normal 
evaluation with an assessment of whether  
or not an impending generic product may 
breach an existing patent (drug patent 
linkage);  

(d)  Limit the use of parallel imports.  

These demands are designed to limit competition 
to original drugs by delaying the entry of locally 
produced generic drugs and by restricting imported 
alternatives. More recently, the United States has been 
less aggressive with regard to its IPR demands due to 
strong opposition from its trading partners, and bad 
publicity, as well as to the change in policy direction in 
the country itself.  

The United States has not taken a clear stance on 
the drug patent issue with Thailand after the trade 
negotiations between both countries were suspended in 
2007 following a military coup in Thailand. However, 
the Special 301 Report of the United States, which 
examines in detail the adequacy and effectiveness of IPR 
in foreign countries, usually addresses concerns about 
any delay in the patent issuance process, the insufficient 
protection of clinical data, and the excessive or 
inappropriate use of compulsory licensing.  

 
2.  The Thailand-European Union Free Trade 

Agreement 

The trade agreements that the European Union 
signs with a developing country, such as that with the 
Caribbean, or CARIFORUM, did not cover drug patent 
protection, although they do require signatory countries 
to accede to various intellectual property conventions. 
However, more recently, the European Union has 
modified its negotiating approach regarding the issue of 
patents. The draft proposal for the European Union-
ASEAN Free Trade Agreement negotiation demands an 
extension of the patent protection period and the 
protection of the clinical test data in much the same 
manner as that found in the draft FTAs with the United 
States.  

 
 

4.  THE KEY ISSUES TO BE NEGOTIATED: 
DATA EXCLUSIVITY, PATENT LINKAGE 
AND EXTENSION OF THE PERIOD FOR 
PATENT PROTECTION  

 
For a generic drug to be registered, proof is 

required of its efficacy and safety, which must be 
obtained through very costly and extensive clinical 
testing. Hence, the requirement for proof of efficacy and 
safety poses a major deterrent to entry for generic drug 
makers. However, if a generic drug producer can access 
the clinical test data submitted by the original drug 
patent holder, then it would need to prove only the 
“bioequivalence” of the drug to the original version. In 
other words, the generic drug producer needs only to 
prove that the generic drug possesses the same amount 
of active ingredients in the same dosage form, and 
involves the same route of administration as the original 
version of the drug. 

The clinical test data submitted by the owner of a 
drug patent can be protected by either the general law 
governing trade secrets or by a specific regulation that 
provides exclusivity to the owner of the data. Both 
methods have different implications for generic drug 
registration. Under the trade secret protection law, the 
government agency responsible for drug registration 
may use the clinical test data for the original drug as 
evidence to support registration of a generic drug 
without breaching the law. On the contrary, under the 
data exclusivity provision, the drug registration authority 
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cannot access the particular data until the period for 
patent protection expires. The data exclusivity period of 
an original drug differs across countries and across 
different types of drugs depending on the degree of 
innovation, but normally it ranges from three to five 
years. Therefore, although this method cannot prevent  
the entry of generic drugs into the market, it can delay 
their entry.  

The idea about linking drug registration with its 
patent status originated in the United States. The two 
procedures are formally independent of each other. Drug 
registration is concerned only with the safety and 
efficacy of the new drug, whereas the drug patent 
process is concerned with whether the nature of the 
invention of the new drug warrants protection. The 
linkage between the two procedures was made in order 
to achieve better balance between drug innovation and 
competition from generic drugs. Briefly, in applying for 
registration of a new original drug, the innovator has to 
submit to the drug registration authority a list of all 
patents related to the particular drug, such as those 
pertaining to the active ingredients, the formulation, 
dosage form, and the use of the medicinal product. The 
submitted patent data enable generic drug producers to 
check the status of all patents related to the drug that 
they plan to register. Therefore, they can better prepare 
their production plan according to the expiration date of 
the patents. However, under such a scheme, drug 
registration would be conditional on the patent status of 
the particular new drug, that is, a drug that violates any 
patent protection provision would not be registered even 
if its efficacy and safety could be proven. Also, a patent 
holder may challenge as patent infringement a new 
generic drug under application for registration, which 
could seriously delay and raise the cost of introducing 
the cheaper generic alternative drug into the market.  

The linkage scheme pioneered by the United 
States was later adopted in many economies, including 
Australia, Canada, the European Union, and Singapore, 
most of which were part of the free trade agreement that 
each economy signed with the United States. The 
present study finds that the Australian linkage scheme 
provides good guidance for Thailand on how to respond 
to the United States proposal regarding the linkage 
between patent status and drug registration approval. 

Australia has designed a unique linkage system, 
containing two distinctive features, that serves to 
minimize a potential delay in the entry of generic drugs, 
as follows:  

(a)  A patent infringement challenge will not lead 
to a delay in new generic drug registration 
without a court verdict, which is different 
from the system in Canada and the United 
States where generic drug registration can  
be put on automatic hold for 24 and 30 
months respectively pending investigation 
into alleged patent infringement;  

(b)  A mechanism to investigate and punish those 
that intentionally provide false information in 
order to delay registration of a new drug. For 
example, when a patent owner presents false 
patent information to prevent registration of a 
new drug, the injured party can petition  
the court to forfeit property of the patent 
owner valued up to A$10 million. In Canada 
and the United States, original drugs pro- 
ducers are able to enter non-relevant patents 
into the patent list submitted to the drug 
registration authority in order to prevent or 
delay as much as possible with impunity 
generic drug registration on the ground of a 
patent breach (also known as “linkage ever-
greening”).  

If Thailand were to adopt the patent linkage 
regime, then a similar design would be desirable. 

 
 

5.  ASSESSMENT OF THE IMPACT OF  
A STRONGER DRUG PATENT PROTECTION 
REGIME 

 
In general, Thailand is unlikely to benefit from 

the stronger drug patent protection regime proposed in 
the draft FTAs with the European Union and the United 
States. Patent term extension, data exclusivity and 
restrictions on parallel import and compulsory licensing 
would likely translate into a prolonged absence of 
cheaper alternative drugs that would otherwise be 
available to consumers, because the entry of generic 
drugs would be delayed.  

While the cost of a stronger patent protection 
regime is certain, its benefit is highly doubtful. Thailand 
is not a hub for pharmaceutical research and develop- 
ment (R&D), and will likely remain so even with 
stronger drug patent protection, because a multinational 
company’s decision regarding where to conduct its R&D 
depends on a multitude of factors. The level of patent 
protection is only one of those factors. Moreover, even if 
patent protection were to be the deciding factor, it is the 
“relative” level of protection rather than the “absolute” 
level of protection that matters. In other words, the fact 
that Thailand raises its patent protection level does not 
mean therefore that multinational corporations will 
suddenly relocate their R&D from elsewhere to Thailand 
as other countries may already be offering even higher 
levels of protection.  

On that note, it is advisable that Thailand should 
reject the patenting of plants and animals, methods of 
treatment, and surgical operations, as such an approach 
would restrict access to such services. Moreover, grant- 
ing patents for something which is neither inventive nor 
capable of industrial application is inconsistent with the 
TRIPS definition of inventions that warrant protection, 
as they would have little economic rationale. Likewise,  
 



September 2010 TDRI Quarterly Review  7 

proposed restrictions on the use of parallel imports and 
compulsory licensing under the TRIPS agreement 
should be rejected.  

In practice, outright rejection of the IPR demands 
of the European Union and the United States may not be 
so simple. It is therefore necessary for Thailand to be 
prepared to accept some of the issues that will be placed 
on the negotiating table.  

On the issue of data exclusivity, there are several 
ways in which the negative impact of limited access to 
valuable clinical data can be minimized. First, it is 
possible to confine the scope of the exclusivity privilege 
only to information or data that are either undisclosed or 
related to new active ingredients in a particular drug. 
Exclusivity should not be granted to drugs patented on 
the basis of only a slight change in the formula, for 
example. Second, in exchange for data exclusivity, 
Thailand should insist on a regime which facilitates the 
pre-marketing registration of generic drugs in order to 
ensure their speedy entrance into the market after patent 
protection of an original drug has expired. Third, data 
exclusivity should not in any way obstruct Thailand’s 
ability to exploit TRIPS flexibility clauses, such as 
parallel import and compulsory licensing. 

 
 

6.  REASON, PROCESS, AND PROCEDURE IN 
COMPULSORY LICENSING  

 
The main reason why most countries, including 

Thailand, resort to compulsory licensing is because the 
prices of original drugs are perceived to be prohibitively 
high. The TRIPS agreement allows compulsory licens- 
ing to be administered by the domestic law in each mem- 
ber state. The agreement does not define the scope of 
drugs that can be subject to a compulsory licensing. It 
merely states that the scheme can be activated in such 
cases as a national emergency or one of extreme urgen- 
cy, or in cases of public non-commercial use. However, 
the text mentions explicitly the drugs used for treating 
AIDS, tuberculosis, malaria, and epidemic diseases.  

The Thai Patent Act stipulates that state agencies 
may impose compulsory licensing for the sake of the 
public interest, national security, environmental protec- 
tion or to alleviate dire shortages of food, drugs or other  
 

public facilities. As the language used is rather vague, a 
broad interpretation of the provision can justify a 
compulsory licensing order for a variety of drugs.  

In the past, compulsory licensing had been 
targeted at AIDS drugs only. When Thailand introduced 
a series of landmark compulsory licensing cases for a 
total of seven heart and cancer drugs beginning in late 
2006, there were strong protests from both drug manu- 
facturers and the countries where they are located. The 
reaction was by no means unexpected, as the Thai case 
will likely set a precedent with the effect that access to 
other drugs besides those for AIDS may also be treated 
as an issue that concerns public health, national emer- 
gency, or extreme urgency. The main points of con- 
tention of the drug manufacturers were that proper 
negotiations did not take place as mandated by TRIPS, 
the justification for the drugs being considered for use in 
a national emergency was not clear, and the rate of 
compensation offered was too low.  

The present study finds that the rationale for the 
selection criteria of the three AIDS drugs that were 
subject to the first round of compulsory licensing was 
rather broad and vague. However, because the AIDS 
pandemic is universally accepted as an issue of serious 
public health concern, no controversy followed. In the 
case of the four cancer drugs, much more information 
was provided to support the decision on compulsory 
licensing. This included the turnover figures, the per unit 
retail prices in comparison with the generic versions, the 
name of the generic manufacturer in India, and the death 
rates due to cancer. It remains unclear, however, why 
these particular drugs were targeted. For example, there 
was no clear explanation on how “accessibility to the 
drugs was hindered” or why the “financial burden 
imposed in the national universal health plan was 
unsustainable.” More interestingly, it could not even  
be confirmed that the patent protection of these drugs 
had not expired. By presuming protection, these com- 
pulsory licensing orders thus preclude the possibility of 
manufacturing or importing generic alternatives to such 
drugs, which might support greater accessibility to these 
drugs.  

In the future, it is recommended that:  

1.  Regulations governing the selection of drugs 
for compulsory licensing should provide 
clear criteria for choosing a drug, and the 
decision should be supported by crucial 
information or data such as the total number 
of patients that require the drug, the number 
of patients that experienced difficulty in 
accessing the drug, the alternative drugs 
available, and information on the patent 
status of the particular drug. 

2.  The patent search system should be reno- 
vated in order to enable obtaining accurate 
information on the patent status of drugs 
targeted for compulsory licensing. 
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3.  Competent authorities should develop clear 
plans about the production or importation of 
the generic version of the drug targeted for 
compulsory licensing in order to ensure that 
adequate supplies of such drugs are available 
immediately after the issuance of the com- 
pulsory licensing order. This is to avoid a 
repeat of the case when compulsory licens- 
ing for the cancer drug erlotinib was an- 
nounced, i.e., on January 4, 2008; however, 
the responsible authority was still unable to 
procure the drug from sources overseas until 
the time that the present report was written in 
March 2009. 

4.  The negotiating process that takes place 
before the decision on compulsory licensing 
is made should be transparent and predict- 
able with clear procedures and a timeframe 
for negotiation. Most importantly, the nego- 
tiating position should be flexible, allowing 
room for compromise. The present study 
finds that the reason why it was possible to 
come to an agreed price with the state 
authority for one of the four cancer drugs, 
imatinib, thereby avoiding compulsory li- 
censing, was that the state did not insist that 
the price of the original drug be dropped to a 
level not exceeding 0.5 percent above its 
generic version. Such flexibility might have 
avoided the need to resort to compulsory 
licensing for the three other cancer drugs.  

5.  In negotiating an appropriate licensing fee, 
the Thai government should try to establish 
benchmarks against those offered in other 
countries. The present study finds that the 
compensation rate for the first three AIDS 
drugs that were subjected to compulsory 
licensing was also 0.5 percent. This rate is 
affirmed to be low relative to that in other 
countries, such as Brazil (1.5%) and 
Malaysia (4%). Although Thailand’s rate is 
comparable to that of Indonesia (0.5%), 
Thailand’s per capita income is significantly 
higher than that of Indonesia, indicating a 
higher ability to pay. The government may 
also wish to resort to the guidelines of the 
World Health Organization (WHO) and the 
United Nations Development Programme for 
determining the rate of payment for patent 
owners. 

6.  The government should examine other means 
for promoting the accessibility of drugs, such 
as promoting the local generic drug industry, 
supporting new research and development 
projects, and improving its drug distribution 
policy. 

7.  ASSESSMENT OF THE COSTS AND 
BENEFITS OF COMPULSORY LICENSING  

 
A study conducted by the Health Intervention and 

Technology Assessment Project found that government-
mandated compulsory licensing made drugs available to 
an additional 84,000 patients, half of whom were users 
of the widely used heart drug, clopidogrel (trademark 
name, Plavix). The present study calculated the total  
cost savings accrued to the Thai government to be 
approximately 7 billion baht for the period 2007-2011.  

Possible negative effects related to the issuance 
of compulsory licensing include trade retaliation from 
countries that manufacture the original drugs, or a 
reduction in foreign investment and in R&D as the 
country’s commitment to IPR protection may be 
questioned. Such negative effects have not been 
confirmed in countries that have issued compulsory 
licensing, such as Brazil, Canada, and Malaysia. In 
Malaysia, patent owners filed a lawsuit against the 
government for illegally issuing compulsory licensing 
and threatened to sell off their investments, but nothing 
major materialized.  

Trade retaliation from the United States is 
probably the most feared outcome among Thais. Indeed, 
shortly after the issuance of the compulsory licensing in 
2006, Thailand was downgraded from the “Watch List” 
to the “Priority Watch List” in the Special 301 Report, 
which evaluates the effort of foreign countries in 
enforcing IPR law. However, the present study finds no 
linkage between the downgrading and the United States 
Trade Representative’s decision on whether or not to 
renew the preferential tariffs the United States grants to 
certain products imported from Thailand under the 
Generalized System of Preferences (GSP). This is 
because there are clear criteria for terminating GSP:  
(a) if the privilege has been renewed more than five 
times; (b) the volume of the import of the particular 
product under the scheme exceeds 50 percent of the  
total value imported, or (c) the value of the imported 
product under the scheme exceeds a predetermined 
threshold.  

Finally, the present study did not find any 
relationship between the implementation of compulsory 
licensing and the size of foreign investment flow or 
R&D activities in the pharmaceutical industry. Interest- 
ingly, from surveys conducted by the National Science 
and Technology Development Agency during the period 
1999-2006, out of the 29 pharmaceutical manufacturing 
companies surveyed, only 12 conducted R&D activities, 
all of which companies are wholly owned by Thai 
nationals. Obviously, there has always been very little 
foreign R&D in the pharmaceutical industry in Thailand, 
regardless of the compulsory licensing situation. 

To conclude, Thailand did not seem to suffer any 
backlash from its compulsory licensing decision. 
However, this by no means suggests that the country 
should embark on a “compulsory licensing spree” to  
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solve its problems related to expenditures on drugs. As 
mentioned previously, to avoid controversy surrounding 
a decision to issue compulsory licensing, the procedures 
involved should be made as clear, open, predictable and 
fair as possible for all the parties involved.  

 
 

8.  STRUCTURE AND COMPETITION IN  
THE DRUG MARKET IN THAILAND 

 
The size of the pharmaceutical industry in 

Thailand has been rising continuously. In 2008, sales 
totaled roughly 96 billion baht, 70 percent of which was 
generated by original drugs. The rising share of imported 
drugs in Thailand’s total can be attributed to both the 
higher relative price of original drugs and the lack of 
technological capability of local generic manufacturers, 
which has resulted in greater reliance on patented drugs.  

At the aggregate level, the Thai pharmaceutical 
industry lacks concentration, as the top three manufac- 
turers in 2008 accounted for only 19 percent of the 
market for medicine. However, when divided into 
therapeutic classes, high market concentration prevails 
in many cases. Of the 20 therapeutic classes with the 
highest turnover value in 2008, a single manufacturer 
controlled more than 50 percent of the market for three 
of them, which is the threshold market share used by the 
Thai competition authority to determine whether a 
company is “dominant,” in which case its trade practices 
would be subject to certain regulations. For another 
seven therapeutic classes, three manufacturers jointly 
controlled more than 75 percent of the market, which is 
the threshold market share for determining “joint 
dominance” in the market. Indeed, the dominant players 
in the market are all foreign pharmaceutical manufac- 
turers that produce original drugs. 

While local generic manufacturers cannot hope to 
compete directly in the market for original drugs, they 
face even more restrictive conditions in the local generic 
drug market. According to the regulations of the Prime 
Minister’s Office on government procurement, 1992,  
all state organizations must procure drugs from the 
Government Pharmaceutical Organization (GPO), pro-
vided that the price of the drugs does not exceed the 
“reference price” by more than 3 percent. Buying drugs 
from private generic manufacturers is allowed only 
when GPO is unable to fulfill the order. In many cases, 
GPO was not able to supply the drugs, and thus resorted 
to subcontracting. The revenue share of outsourced 
drugs nearly doubled from 7.49 percent in 2005 to 14.34 
percent in 2008. If GPO is given priority in the state 
procurement market and at the same time is allowed to 
subcontract its drug supply, then eventually private 
manufacturers would all become its subcontractors since 
they could never compete with GPO in open bids. This 
situation is certainly grossly unfair.  

The presence of GPO in the market has serious 
negative implications for the development of the Thai 
generic industry. As private manufacturers cannot 

predict when GPO will decide to compete in a market, 
demand uncertainty undermines their efforts to innovate 
the production of new drugs or higher quality drugs. For 
example, a generic manufacturer that decides to invest in 
the development of a recent off-patent drug may later 
discover that it is not possible to recoup the investment 
costs simply because GPO happens to produce the same 
drug, and thus can take all the state contracts. 

To add insult to injury, GPO’s drugs do not need 
to be registered before they are marketed. As a result, 
GPO is able to introduce new generic drugs much faster 
than its private competitors. The quicker the manufac- 
turer can bring its product to market, the larger are the 
potential profits since competition is limited.  

Expectedly, GPO’s monopoly status enables it to 
generate handsome profits without much effort. Indeed, 
over 90 percent of the organization’s sales in 2008 were 
those made to state organizations. GPO customers in 
general do not complain about the quality or safety of 
the organization’s generic products but lament about the 
design of its labeling, which is very plain, making it 
difficult to distinguish one drug from another, a situation 
that could be dangerous for unaware users.  

It is recommended that the government should 
revise the mandate of GPO. As a state enterprise, it 
should not compete with private businesses in the 
commercial pharmaceutical market. However, the 
organization could play a very important role in the 
development of vaccines and orphan drugs that are too 
commercially risky for the private sector but may yield 
significant health benefits for the public. Already, WHO 
has chosen to undertake a pilot project with GPO to fully 
develop influenza vaccine. 

 
 

9.  THE GOVERNMENT’S ROLE IN 
REGULATING DRUG PRICES OR 
CONTROLLING HEALTH EXPENDITURE 

 
There are three reasons why drug prices may 

require regulation. First, drugs are a unique product in 
that, owing to health insurance schemes, many patients 
do not pay for the drugs they consume. As a result, 
demand may not be sensitive to price, enabling 
producers to determine price and doctors to dispense 
expensive drugs more freely. Indeed, insurers would 
need to establish the prices that can be reimbursed and to 
review prescriptions handed out by medical doctors in 
order to control their own costs.  

In Thailand, there are three different health 
insurance schemes: (a) the state employees’ health 
benefits scheme, (b) the private sector employees’ social 
insurance healthcare scheme provided for private sector 
employees, and (c) the universal healthcare scheme (also 
known as the 30-baht scheme) provided for all Thai 
citizens that do not belong to the first two health 
insurance schemes. The second and third health 
insurance schemes are financed on a “capitation” basis, 
that is, the hospitals or health clinics that are enrolled in 
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the scheme are allocated a fixed annual fee for providing 
the service for each patient registered with them. Under 
that scheme, hospitals are incentivized to cut costs as 
much as possible in order to make a profit. There is 
therefore no need for the government to regulate the 
price of drugs procured by these hospitals. 

The state employee’s benefit scheme is the only 
scheme that is financed on a “fee-for-service basis,” 
meaning that enrolled state hospitals and health centers 
may file claims for actual costs incurred from the 
delivery of the health service to the beneficiaries. Here, 
the Comptroller’s Department under the Ministry of 
Finance has set a schedule of reimbursement prices as 
shown in Table 1. One can easily detect from the 
formula that such a reimbursement schedule would 
encourage the hospitals to dispense expensive drugs. For 
example, a hospital may choose to prescribe a generic 
drug that costs 1 baht per tablet and produces a 50-
satang profit. However, if it instead chooses to prescribe 
an original drug that costs 100 baht per tablet, the profit 
will be 21 baht (13 + 90*1.2) per tablet. It is therefore no 
surprise that pushing expensive drugs has become a 
major source of income for state hospitals. Although 
these hospitals claim that they need the extra revenue to 
compensate for the loss incurred from the delivery of the 
universal healthcare service, such cross subsidy is not 
only economically inefficient, but it is also dangerous, 
because excessive consumption of drugs can lead to 
many health problems. It is therefore most urgent that 
the government revise the existing drug reimbursement 
price schedule in order to reduce the much-inflated 
expenditure on drugs, which contributes to almost 80 
percent of the total budget required to finance the state 
employees’ health benefit scheme. 

Table 1 Reimbursement Price of Drugs under the 
State Employees’ Health Benefit Scheme 

Price per unit 
(baht)  

Price reimbursed  
(baht) 

0.01-0.20 0.50 
0.21-0.50 1.00 
0.51-1 1.50 
1.01-10 1.50+125% of value exceeding 1 baht  
10.01-100 13+120% of value exceeding 10 baht 
100.01-1,000 126+115% of value exceeding 100 baht 
> 1,000 1,161 + 110% of value exceeding 1,000 

baht  

Source:  Ministry of Finance Regulation on Health Service 
Fee Schedule for Reimbursement of Healthcare 
Service Expenditure in State Hospitals. 

 
The second reason why the state may need to step 

in to regulate drug prices is that, unlike most buyers, 
bed-ridden patients are not able to shop around for the 
least expensive drugs and ancillary products; therefore, 
hospitals may charge with impunity for so-called 
“hospital drugs,” such as morphine, anesthetics or saline 
solution. The present study finds that the price of the  
 

exact same drug is very different when sold in a 
pharmacy and when sold in a hospital where the market 
is more or less a captive one. Even more interesting is 
the fact that the price of the same drug in the same 
hospital is different when dispensed to out-patients and 
when administered to in-patients. For example, a tablet 
of paracetamol costs 1 baht at a pharmacy, 3 baht for 
out-patients in a hospital and 10-13 baht for in-patients. 
Although the prices may vary somewhat across 
hospitals, the structure of the price discrepancy appears 
to be universal. Such a pricing scheme reveals that the 
prices of drugs sold in hospitals, particularly to in-
patients, are excessive. The less choice the consumer has 
in choosing a substitute, the higher is the price. Such 
price discrimination is perfectly consistent with the 
optimal monopoly pricing theory found in standard 
economic textbooks. It is therefore imperative that the 
government step in to ensure that the pricing of drugs in 
private hospitals is not unfair to consumers.  

The third and final reason why the state may need 
to intervene in the setting of drug prices is because many 
drugs are protected by patents such that patent owners 
may set prices excessively in the absence of competition 
from substitutes. As seen in the previous section, the 
market for drugs in certain therapy groups is highly 
concentrated. It is important to note that being protected 
by a patent does not imply freedom to price the product 
at whatever price the market can bear.  

In most developed countries, there are competi- 
tion rules against “abuse of IPR.” For example, in South 
Africa, the competition authority found that the drug 
manufacturer GlaxoSmithKline abused its patent protec- 
tion rights by pricing its AIDS drugs excessively. As a 
result, the company had to license its patent to three 
local drug manufacturers, one of which later became a 
major drug manufacturer providing drugs to the state 
market. Similarly, the Italian competition authority 
ordered Merck to license its technology for the 
production of the drug finasteride after having estab- 
lished that the company had abused its IPR by pricing 
that drug excessively. 

Thailand has had a competition law since 1999 
but has never enforced it. Perhaps if the law were 
administered properly, Thailand would not need to issue 
the controversial compulsory licensing for the seven 
previously mentioned heart and cancer drugs. TRIPS 
allows WTO members to enact and apply national 
competition laws to IPR-related anti-competitive prac- 
tices. With an anti-competition case in its pocket, the 
government can certainly expect to have the upper hand 
in negotiating with drug manufacturers about measures 
to reduce drug prices. 

To conclude, regulation of drug prices in 
Thailand is in dire need of major reform. To control the 
runaway cost of the state employees’ health benefit 
scheme, the government would need to revise its 
existing flawed drug price reimbursement scheme which 
has prompted hospitals to prescribe as much as possible  
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the most expensive drugs for patients. At the same time, 
it cannot ignore its role in protecting consumers that pay 
for drugs out of their own pocket. Since roughly half the 
country’s healthcare expenditure is incurred privately 
despite the existence of various health insurance 
schemes, the government would need to intervene in the 
pricing of drugs in hospitals.  

It is recommended that, at the minimum, 
hospitals should be required to itemize in the receipt 
they give patients the drugs dispensed to the patients 
instead of allowing the current practice of lumping  
the entire expenditure into one line labeled “drugs.” 
Alternatively, hospitals could be barred from selling 
drugs, as is the case in most developed countries. 
Instead, doctors may provide prescriptions directly to 
patients, who would in turn obtain their medication from 
the pharmacy of their choice. However, given the 
problems with counterfeit or fake drugs in the market- 
place and for the sake of the patients’ convenience, the 
hospitals could be allowed to host a pharmacy or 
pharmacies that they certify within their compound. 
However, such stores would have to comply with the 
price labeling rules in the same way as other pharmacies 
outside the hospital have to do. In such a way, patients 
would be informed of the price of the drugs before 
making a decision whether to purchase the drugs from 
the pharmacy at the hospital or from elsewhere. 

As for the price of drugs administered to in-pa- 
tients, the state may wish to prohibit price discrimination 
between in- and out-patients. For drugs that are used for 
in-patients only, the hospitals should be required, at the 
minimum, to itemize the quantity and per unit price of 
the medication administered in the receipt issued to the 
patients. If excessive pricing continues to prevail, then 
certain price regulations might be considered. 

 
 

10.  PATENT SYSTEM IN THAILAND 
 
Thai patent protection underwent a major change 

in 1994 as a result of pressures from the United States 
and in compliance with the TRIPS agreement. Previous 
research indicates that the stronger patent protection 
resulted in a widening gap between the number of 
patents registered by foreign nationals and those 
registered by Thais. This is because it is mostly foreign 
multinational companies which can reap gains from the 
elevated protection offered by patents owing to the 
companies’ superior financial standing and access to 
qualified personnel and technology. 

Greater patent protection may be particularly 
worrisome when the Department of Intellectual Property 
faces human resources constraints in examining patent 
applications, with the effect that there would likely be 
patents that do not deserve such generous protection. 
Five suggestions for improving the patent system in 
Thailand are furnished below. 

1.  Adopt a level of intellectual property rights 
protection that fits well with the country’s level of 
development 

Thailand should not extend protection to the 
patenting of rules and theories in science and mathe- 
matics or expand the current scope of “patentable 
subject matter” to include plants, animals, software,  
and management methods. Thailand should also do  
away with criminal penalties for violation of IPR in 
order to avoid discouraging potential innovations.  
While reverse engineering should not be permitted, it 
should not be criminalized. The current wording in  
the patent law regarding the exemption provided for 
reverse engineering is vague; thus, it should be 
amended.  

2. Adjust the fee structure for registering and 
extending patents 

The Department of Intellectual Property should 
increase the fee for patent registration and renewal. The 
current registration fee is 500 baht, compared with the 
equivalent of 8,190 baht in the European Union and 
11,682 baht in the United States. However, the govern- 
ment may offer to subsidize the registration fee for 
persons, educational institutions, research institutions, 
and small business enterprises. A higher fee would deter 
frivolous applications that burden the system, and 
generate extra revenue that could be used to upgrade the 
Department’s capacity to handle patent applications and 
improve its patent search system. 

 
3.  Increase the quality of patents 

 
Several measures could be taken to improve the 

quality of the patents registered. First, the Department of 
Intellectual Property should set up a commission 
comprising representatives from relevant state agencies 
and academics from educational institutions to design a 
“patent examination guideline” that would clearly 
describe the patents that should be registered and those 
that should not. The model patent examination guide- 
lines from WHO, the International Center for Trade and 
Development and the United Nations Conference on 
Trade and Development could be adapted for use to fit 
the Thai patent system.  

Second, in order to raise the quality of the patents 
registered, the Department should not make its key 
performance indicator the number of patents registered 
per staff member because that would encourage officials 
to go through as many applications as quickly as 
possible, rather than taking their time to examine the 
quality of each one. 

Third, the period of time allowed for protesting 
the registration of a proposed patent should be increased 
from 90 to 180 days and the announcement should be  
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promptly advertised among all the stakeholders  
involved in order to ensure thorough scrutiny of the 
application. 

4.  Increase the number of patent staff and adjust the 
organizational structure 

The Department of Intellectual Property urgently 
needs to increase the number of patent examination staff. 
In 2006, there were only 29 patent examiners in the 
Department handling about 215 patents each year.  
The number of applications handled per person was 66.2 
in the United States and 75.7 in Europe, but 324.4 in 
Japan. The salary of the patent staff in Thailand is also 
very low compared with that in the private sector despite 

the fact that the task is skill-intensive. An organiza- 
tional restructuring that would make the patent office  
a semi-autonomous agency would be necessary to  
enable greater flexibility in the management of human 
resources and the determination of staff remuneration 
rate and benefits. 

5.  Support the academic and private sectors to 
participate in the patent registration process 

The government should allow experts in the 
academic sector or in non-profit organizations to take 
part in the examination of a patent application so that 
more attention would be paid to sectors that are of public 
concern, such as drugs. 
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1.  INTRODUCTION 

Many recent studies have shown that firms which use 
information and communications technology (ICT) tend 
to perform better than those that do not. For example, 
ICT-using firms grow faster, invest more, and are more 
productive and profitable than firms not using ICT 
(World Bank, 2006).1 The contribution of ICT to eco- 
nomic growth and competitiveness leads governments of 
both developed and developing countries to actively 
promote the uptake of ICT among firms. Since 2002, 
Thailand has developed a number of national ICT master 
plans,2 as have other countries, in order to promote the 
development and utilization of ICT. 

The adoption of ICT among firms in Thailand, 
however, is still limited. Figure 1 shows the results of  
 

the ICT survey of 188,843 enterprises in Thailand 
undertaken in 2008 by the National Statistical Office 
(NSO). In that year, about 70 percent of the firms 
surveyed used computers; 56 percent, the Internet; and 
27 percent had a presence on the Web. With regard to  
e-commerce, the share of firms buying via the Internet 
was 10 percent, slightly higher than the share of those 
selling via the Internet (8%). The share of firms that 
made online payments was 5 percent, while the share of 
those receiving online payments was only 2 percent.  

Firms were found to have different objectives in 
using different types of ICT (Figure 2). In particular, 
their main objective in using computers was for routine 
tasks, such as AutoCAD (computer-aided design)/de- 
sign, data processing, and engineering tasks, which 
accounted for 96 percent of the total. In addition, firms 
 

Figure 1  ICT Usage in Enterprises in Thailand (2008) 
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Source:  Compiled by authors with data from the National Statistical Office. 
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Figure 2 Objectives of Firms in Using Computers (2008) 
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Source: Compiled by authors with data from the National Statistical Office. 

 
used computers for management information systems in 
the back office, including accounting systems (76%), 
salary systems (66%), sales systems (53%), inventory 
systems (47%), debtor systems (31%), equipment or 
article systems (23%), and budget systems (19%).  

In terms of the purposes of Internet usage, the 
firms’ main objectives in using the Internet were 
information searching (91%), followed by e-mail usage 
(73%), market monitoring (50%), advertising of goods 
and services (28%), purchasing or selling goods and 
services, and trading with partners (25%), communica- 
tion channels (excluding e-mail) (19%), and banking and 
financial services (17%), as shown in Figure 3. 

With regard to the limitations to using computers 
and the Internet, and having a presence on the Web, 
Figure 4 shows that the main obstacles are quite similar. 
In particular, the most important obstacle to using 
computers and the Internet, and having a presence on the 
Web was that firms believed that it is not necessary for 
their business, which accounted for more than 70 percent  
 

of the total. This may suggest that such ICT use is really 
inappropriate for their business models, or that firms do 
not realize how ICT usage could be beneficial to their 
business. Other major obstacles to using ICT were found 
to be the lack of employees skilled in information 
technology (IT) (29-31%) and poor infrastructure, such 
as the high expenses associated with using ICT and 
unavailability of network services (26-33%).  

There is a lot of discussion on what factors—both 
internal and external—could explain ICT usage in the 
business sector. In particular, Iacovou et al. (1995) and 
Mehrtens et al. (2001) found that the key factors 
affecting Internet usage in small enterprises are the 
expected benefits, including direct benefits, such as cost 
reduction, and indirect benefits, such as reduction in 
business procedures; readiness within the organization, 
such as financial and technological readiness; and 
external pressures, such as competitors and trade 
partners. Lefebvre and Lefebvre (1991) also found that 
the key reasons for adopting technology among firms are 
 

Figure 3 Objectives of Firms in using the Internet (2008) 
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Figure 4 Obstacles that Firms Face in Using ICT (2008) 
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their characteristics, their competitiveness and business 
management strategies, internal and external influences, 
and types of technology adopted. In addition, the per- 
sonal characteristics of chief executive officers (CEOs) 
are related to ICT usage in small and medium-sized 
enterprises (SMEs). Thong and Yap (1995) found that in 
SMEs the CEOs with vision for ICT in business tended 
to use ICT in business. 

The Organisation for Economic Co-operation and 
Development (OECD) (2004) also studied the relation- 
ships between ICT, e-business and SMEs, and found that 
large firms adopt ICT earlier than small firms. Factors 
influencing the usage of ICT are the potential benefit to 
be gained from ICT usage, and firm- and sector-specific 
strategies. In contrast, factors militating against the 
usage of ICT are lack of applicability and lack of 
incentives when the expected returns from ICT usage are 
unclear. Other obstacles to ICT usage are concerns about 
security and the reliability of e-transactions, intellectual 
property rights, and the challenges that firms face in the 
management of technology and related capabilities.  

In drawing upon the existing literature, this study 
is aimed at examining the determinants of ICT usage at 
the firm level in Thailand by applying logistic regression 
analysis. In our model, the dependent variables are 
computer usage, Internet usage, website presence, 
purchasing or selling via the Internet, payment via the 
Internet, and electronic data interchange (EDI) usage. 
All dependent variables are dummy variables, which are 
equal to 1 if there is ICT usage, and 0 otherwise. 

The independent variables for explaining ICT 
usage among firms include main variables, consisting of 
IT-skilled employees (proxied by the share of IT 
workers among all employees), foreign partnership 
(proxied by share of foreign equity-holding), and the use 
of an “always-on” broadband Internet connection. Other 
variables comprise the size of firm (proxied by the 

number of employees), legal form of the organization, 
economic form of the organization, types of economic 
activity, and location of the firms.  

The organization of this paper is as follows: after 
the introduction, section 2 furnishes the data summary 
and statistics. Section 3 focuses on methodology. 
Section 4 shows the estimation results, and section 5 
checks the robustness of those results. The last section 
summarizes the major empirical results and their policy 
implications.  

 
 

2.  DATA SUMMARY AND STATISTICS 
 
The firm-level data on ICT usage in Thailand in 

2008 were obtained from NSO, which has conducted 
enterprise surveys on ICT usage annually since 2004. 
The data include location, economic and legal structure, 
number of employees, and amount of registered capital. 
In terms of ICT usage, the data consist of types of ICT 
usage, such as the use of computers, Internet, website, 
buying or selling via the Internet, payment via the 
Internet and EDI, limitations of ICT usage, ICT 
spending, and IT employees.  

The 2008 NSO survey data on ICT usage covered 
188,843 firms located in both municipal and non-
municipal areas that were involved in all kinds of 
economic activities. After deleting samples with missing 
values in the key variables, the final sample covered 
20,152 firms in our cross-section estimation.3  

Table 1 provides a data summary across firms in 
2008. We found that the number of sample firms with or 
without ICT usage varied depending on the different 
types of ICT usage. For example, the number of sample 
firms with or without computer usage and EDI was the 
highest (20,152 firms), while that of sample firms with 
or without Internet usage was the lowest (13,795 firms).  
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Table 1  Summary Statistics 

All sizes 
Variables Obs. (N) Mean Std. deviation Min Max 

Use of computer 20,152 .68 .46 0 1 
Use of Internet 13,795 .80 .40 0 1 
Website presence  17,330 .30 .46 0 1 
Sale via Internet 17,330 .09 .29 0 1 
Purchase via Internet 17,330 .11 .32 0 1 
Payment via Internet 17,330 .06 .24 0 1 
Use of electronic data interchange  20,152 .05 .22 0 1 
Share of information technology employees (percent) 20,152 4.38 13.47 0 100 
Share of foreign equity (percent) 20,152 .22 .71 0 3 
Employees 20,152 102.80 329.32 1 10,524 

Small and medium-sized firms 
Variables Obs. (N) Mean Std. deviation Min Max 

Use of computer 16,157 .62 .49 0 1 
Use of Internet 9,950 .75 .43 0 1 
Website presence  13,639 .22 .42 0 1 
Sale via Internet 13,639 .07 .26 0 1 
Purchase via Internet 13,639 .09 .29 0 1 
Payment via Internet 13,639 .05 .21 0 1 
Use of electronic data interchange  16,157 .03 .16 0 1 
Share of information technology employees (percent) 16,157 4.32 13.84 0 100 
Share of foreign equity (percent) 16,157 .14 .57 0 4 
Employees 16,157 26.06 32.52 1 200 

Large firms 
Variables Obs. (N) Mean Std. deviation Min Max 

Use of computer 3,995 .96 .19 0 1 
Use of Internet 3,845 .92 .27 0 1 
Website presence  3,691 .61 .49 0 1 
Sale via Internet 3,691 .17 .37 0 1 
Purchase via Internet 3,691 .19 .39 0 1 
Payment via Internet 3,691 .11 .32 0 1 
Use of electronic data interchange  3,995 .15 .35 0 1 
Share of information technology employees (percent) 3,995 4.59 11.78 0 100 
Share of foreign equity (percent) 3,995 .53 1.04 0 3 
Employees 3,995 413.15 650.19 31 10,524 

Source: Compiled by the authors with data from the National Statistical Office. 
 
In terms of firm size, the average number of 

employees was 103, and its standard deviation 329.3. 
Owing to the high standard deviation, we ran a robust- 
ness check on the effects of the firm size (see section 5 
for details). Table 1 also shows that, on average, the 
SMEs4 had characteristics different from those of large 
firms, especially the share of foreign equity.  

Naturally, the percentage of firms that simply 
used computers and the Internet was higher than the 
percentage of those purchasing or selling via the 
Internet. In particular, the average shares of firms using 
computers and the Internet were 68 and 80 percent, 
respectively, which is higher than the average share of 
those paying via the Internet (6%), and the average share 
of those using EDI (5%).  

In comparing between SMEs and large firms, the 
latter were likely to use ICT much more than the former. 
For example, the average share of large firms using 
computers was 96 percent, while that of SMEs using 
computers was 62 percent.  

It should be noted that the share of IT-related 
employees in the business sector in Thailand is quite 

low, with the mean being 4 percent, that is, on average 
there were only four IT-related staff members per 100 
employees in the firms in our sample. 

 
 

3.  METHODOLOGY 
 
The binary response model, used to predict the 

probability of occurrence of an event, may be 
represented as: 

 
Xb) 

where P(y = 1X) is the probability of occurrence, and 
G(z) is a function taking on values strictly between 0 
and 1 for all real numbers z.  

In the logistic (or logit) model, G(z) is the logistic 
function: 

 
 

which is between 0 and 1 for all real numbers z. 
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To interpret the logit estimation results, we may 
find the partial effect of explanatory variables on the 
response probability. In the case of roughly continuous 
variables, such as xk, the partial effect of xk is obtained 
from the partial derivative: 

 

 
 
Therefore, the estimates of the marginal effects 

are dependent on the estimated coefficients ( ) and the 
scale factor ( ). The scale factor 
varies with the observed values of X. There are two 
popular methods to obtain a scale factor. In the first 
method, the scale factor is evaluated at the sample means 
of the explanatory variables. In the second, it is 
evaluated at every observation, with the average then 
taken. However, Greene (1997) suggested that in large 
samples, by applying the Slutsky theorem, the results 
from both methods would be similar. 

Unlike the roughly continuous variables, the 
marginal effects for dummy variables are calculated by 
taking the difference between the two probabilities of 
success when a dummy variable is changed from 0 to 1, 
that is, the partial effect of xk, a dummy variable, is 
obtained from the change in the probability of success 
resulting from changing xk from 0 to 1, holding all other 
variables at some fixed values, . Fixed values are set as 
the related values for dummy variables and sample 
average for other variables: 

 

 

In this study, the logit regression model to 
estimate the relationship of ICT usage in enterprises is as 
follows: 

 
 

 
in which z = 

 
 

where  

 i represents firm i (1,….,n);  

 ICT usage represents a proxy for ICT usage 
(e.g., computer usage, Internet usage, website 
presence, purchasing or selling via the 
Internet, payment via the Internet, and EDI 
usage), which is equal to 1 if there is ICT 
usage and 0 otherwise; 

 regri represents a proxy for the firm i’s 
location (with Bangkok as the base location), 
where reg1 is equal to 1 if the firm is located 
in the central region of the country, reg2 is 
equal to 1 if the firm is located in the northern 
region, reg3 is equal to 1 if the firm is located 
in the northeastern region, and reg4 is equal to 

1 if the firm is located in the southern region, 
and 0 otherwise; 

 secsi represents a proxy for economic activity 
of firm i (s = 1,…,11) (with computer use and 
related activities as the base economic 
activity), where sec1 is equal to 1 if its eco- 
nomic activity involves the sale, maintenance 
and repair of motor vehicles and motorcycles 
etc., sec2 is equal to 1 if its economic activity 
is wholesale trade and commission trade, sec3 
is equal to 1 if its economic activity is retail 
trade, sec4 is equal to 1 if its economic 
activity is hotels and restaurants, including 
food shops, sec5 is equal to 1 if its economic 
activity is real estate, sec6 is equal to 1 if its 
economic activity is renting of machinery and 
equipment without operator, research and 
development etc., sec7 is equal to 1 if its 
economic activity is recreational and other 
service activities, sec8 is equal to 1 if its 
economic activity is manufacturing, sec9 is 
equal to 1 if its economic activity is construc- 
tion, sec10 is equal to 1 if its economic activity 
is other land transport and activities of travel 
agencies, sec11 is equal to 1 if its economic 
activity is hospital activities, and 0 otherwise; 

 empi represents the number of employees in 
firm i; 

 legli represents a proxy for the legal form of 
firm i (l = 1,…,5) (with the base legal form of 
individual proprietor) where leg1 is equal to 1 
if the firm is a juristic partnership, leg2 is 
equal to 1 if the firm is a limited company, or 
limited public company, leg3 is equal to 1 if 
the firm is a government agency, or state 
enterprise, leg4 is equal to 1 if the firm is a 
cooperative, and leg5 is equal to 1 if the firm 
is another legal form, and 0 otherwise; 

 ecoei represents a proxy of economic form of 
firm i (e = 1,2) (with the base economic form 
of single unit) where eco1 is equal to 1 if the 
firm is a head office, eco2 is equal to 1 if the 
firm is a branch, and 0 otherwise;  

 fori represents a proxy for foreign equity 
share of firm i, where for1 is equal to 1 if the 
firm has any level of foreign equity share, and 
0 otherwise;  

 itsi represents the share of IT-related em- 
ployees in the total number of employees in 
firm i; 

 coni represents a proxy for Internet connec- 
tivity access type, where coni is equal to 1 if 
the firm i has an “always-on” broadband 
Internet connection (via xDSL, cable modem, 
or leased line), and 0 otherwise. 
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4.  EMPIRICAL RESULTS 
 
Table 2 shows the marginal effects on the ICT 

usage probabilities of each dependent variable in the 
logit model. The key results by which the explanatory 
variables are evaluated at the sample means are as 
follows: as expected, firms with a higher share of IT-
related employees have higher probabilities of all types 
of ICT usage. This is because employees with ICT 
knowledge and skills are likely to facilitate the adoption 
of ICT among firms. 

In respect of the relationship between ICT usage 
and foreign partnerships, firms with a foreign equity 
share tended to have higher probabilities of all types of 

ICT usage than those without. In other words, firms with 
a foreign equity share have increased probabilities of 
computer usage, Internet usage, and website presence by 
4, 8, and 8 percent, respectively, in comparison with 
purely domestic firms. Similarly, firms with a foreign 
equity share showed increased probabilities of using e-
commerce (i.e., selling, buying, making payments via 
the Internet, and using EDI) by 2-4 percent, compared 
with firms without such shareholders. This may be due 
to the fact that firms with foreign equity tended to have 
more international business and because conducting 
transactions with overseas partners via the Internet is 
cheaper than using traditional technologies such as 
telephone or facsimile.  

Table 2 Marginal Effects in the Logit Model on Determinants of ICT Usage in All Firms 

Variables 
Computer 

usage 
Internet 
usage 

Website 
presence 

Selling 
 via  

Internet 

Buying  
via  

Internet 

Payment 
via  

Internet 

Electronic data 
interchange 

usage 

Total number of employees 0.0008*** 0.0006*** 0.0002*** 0.000005* 0.000004 0.000004** 0.000011*** 

Share of foreign equity holding  0.0394*** 0.0755*** 0.0801*** 0.031*** 0.0372*** 0.0249*** 0.0276*** 

Share of information technology employees 0.0091*** 0.0027*** 0.002*** 0.0004*** 0.0005*** 0.0002*** 0.0001*** 

Juristic partnership 0.0702*** 0.0493*** 0.3452*** 0.1428*** 0.2181*** 0.0999*** 0.0765*** 

Limited company/ 
limited public company  0.1706*** 0.0994*** 0.3759*** 0.1066*** 0.1263*** 0.053*** 0.0516*** 

Public sector/ state enterprise 0.0485*** 0.0922*** 0.5184*** 0.0495 0.091*** 0.023 0.2221*** 

Cooperative 0.038*** -0.0552* 0.2006*** 0.043 0.0076   

Legal form 

Others -0.0946*** 0.0138 0.0817*** -0.0063 -0.0447*** -0.027*** 0.0159 

Head office (headquarters) 0.0385*** 0.0672*** 0.1493*** 0.0214*** 0.0288*** 0.0236*** 0.0157*** Economic 
form Branch -0.0104** 0.0025 0.0872*** -0.0056 -0.0134*** -0.0057** 0.0102*** 

Location Municipal area 0.029*** 0.0313*** 0.0078 0.0047 -0.0012 -0.0034 0.0002 

Central -0.0044 -0.0211** -0.0411*** -0.0024 0.0146*** 0.0062 -0.006*** 

North -0.0067 0.0021 -0.0474*** 0.0071 0.0522*** 0.0386*** -0.0033 

Northeast -0.0217*** -0.0428*** -0.0751*** -0.0059 0.0336*** 0.0265*** -0.0023 

Region 

South -0.0089 -0.025** -0.0687*** 0.0064 0.036*** 0.0328*** -0.0013 

Sale, maintenance and repair 
of motor vehicles and 
motorcycles  -0.3173** -0.3598*** -0.129*** -0.0405*** 0.0062 -0.0191*** 0.0129 

Wholesale trade -0.4345** -0.3837*** -0.1299*** -0.0212*** -0.017* -0.0222*** -0.0017 

Retail trade -0.408** -0.461*** -0.14*** -0.0336*** -0.0156* -0.0165*** -0.0014 

Hotel and restaurant, food 
shop -0.3871** -0.515*** 0.0889** 0.0521*** -0.022** -0.0226*** -0.0022 

Real estate -0.2099 -0.4825*** -0.0752** -0.0324*** -0.0547*** -0.0269*** -0.0077 

Renting of machinery and 
equipment -0.2166 -0.427*** -0.1081*** -0.0365*** -0.053*** -0.0222*** -0.008** 

Recreational and other service 
activities -0.5103*** -0.5872*** -0.1025*** -0.0345*** -0.0532*** -0.0337*** -0.0093** 

Manufacturing -0.2607*** -0.2822*** -0.156*** -0.0185* -0.0501*** -0.0472*** -0.0023 

Construction -0.4926*** -0.3347*** -0.167*** -0.0516*** -0.0507*** -0.0267*** -0.0122*** 

Land transport and travel 
agency -0.5766*** -0.4161*** -0.1123*** -0.0190** -0.0472*** -0.0255*** 0.0068 

Economic 
activity  

Hospital 0.0051 -0.2279* -0.0005 -0.0438*** -0.0391*** -0.0216*** -0.0019 

“Always-on” Internet connection   0.1556*** 0.0290*** 0.0407*** 0.0278*** 0.0250*** 

Sample size 20,152 13,795 17,330 17,330 17,330 17,181 19,939 

Mean predicted probability .6845 .7954 .3043 .0916 .1122 .0614 .0517 

Notes:  ***, ** and * indicate statistical significance at the 1, 5 and 10 percent levels, respectively.  
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In terms of Internet connection types, firms with 

an “always-on” broadband connection had 16 and 3-4 
percent higher probabilities of a website presence and 
using e-commerce than those without. The results are 
not surprising because the “always-on” broadband 
Internet connection is a key element to doing business 
online.  

In considering the size of firms, those with more 
employees tended to use ICT more than firms with fewer 
employees. In terms of location, firms located in 
different places were likely to use ICT differently. Firms 
in municipal areas had about a 3 percent higher 
probability of using computers and the Internet than 
those in non-municipal areas. Similarly, firms in 
Bangkok were found more likely to have a higher 
probability of Internet usage, and website presence, but 
slightly lower probabilities of online buying and online 
payment than firms in provincial areas. This is probably 
a result of the differences in infrastructure, and their 
opportunities to access the market.  

Our results also show that firms with different 
legal forms were likely to have different probabilities of 
ICT usage. In other words, firms set up under legal 
forms of juristic partnership and limited partnership, 
limited company, government agency or state enterprise, 
and cooperative had higher probabilities of computer 
usage than individual proprietors in a range between 4 
and 17 percent.  

With regard to economic forms, the headquarters 
of firms had higher probabilities of having a website 
presence (15%), using computers and the Internet (4% 
and 7%, respectively), and doing online business (about 
2-3%) than single unit firms.  

In terms of economic activities, firms in the 
computer and related sectors were likely to use ICT 

relatively more than firms in other sectors. In particular, 
the former had about a 23-59 percent higher probability 
of Internet usage than others. The former were also more 
likely to have had a website presence by 8-17 percent 
compared with other sectors, except for hotels and 
restaurants.  

 
 

5.  CHECKING ROBUSTNESS 
 
Owing to the high variation in firm size, we 

needed to check the robustness of the results, particular- 
ly the effects of firm size on ICT usage. In order to 
check whether the results are sensitive to the size of a 
firm, the original sample was divided into two catego- 
ries: SMEs and large firms.5 

The estimation results of the marginal effects on 
the ICT usage probabilities of each dependent variable 
in the logistic model for SMEs and large firms are 
shown in Tables 3 and 4, respectively. The results  
for SMEs are quite consistent with those for large firms, 
in terms of the sign, but not the magnitude of the margi- 
nal effects. The main different results are as follows:  

 The probability of SMEs using ICT increases 
significantly with their size, measured by the 
number of their employees. For example, an 
increase of 10 employees in an SME is likely 
to increase the probabilities of computer 
usage, Internet usage, and website presence 
by 5, 2, and 1 percent, respectively. Unlike 
SMEs, when large firms increase in size, their 
probability of using ICT increases only 
slightly. For example, an increase of 10 
employees in large firms tends to increase 
Internet usage and website presence by a 
mere 0.1 percent; 

 SMEs in a foreign partnership are more likely 
to use ICT than those without such a partner-
ship. For example, SMEs with foreign part- 
ners have higher probabilities of computer 
usage, Internet usage, website presence, and 
e-commerce than SMEs without such partners 
by 11, 13, 8, and 1-2 percent, respectively. 
With regard to large firms, those in a foreign 
partnership tend to use the Internet and  
e-commerce 1 and 5-11 percent, respectively, 
more than those without such partners;  

 SMEs established under the legal forms of 
juristic partnership and limited company/lim- 
ited public company tend to use all types of 
ICT more than SMEs set up as an individual 
proprietorship, whereas large firms estab- 
lished under the legal forms of juristic part- 
nership and limited company/limited public 
company are more likely to use computers 
and the Internet, and have a website presence 
than are large firms set up as an individual 
proprietorship; 
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Table 3 Marginal Effects in the Logit Model on Determinants of ICT Usage in SMEs 

Variables 
Computer 

usage 
Internet 
usage 

Website 
presence 

Selling  
via  

Internet 

Buying  
via  

Internet 

Payment  
via  

Internet 

Electronic 
data 

interchange 
usage  

Total number of employees 0.0045*** 0.0022*** 0.001*** 0.0002*** 0.0002*** 0.0001*** 0.0001*** 

Share of foreign equity holding  0.1144*** 0.1291*** 0.0791*** 0.0249*** 0.0239*** 0.0145*** 0.0128*** 

Share of information technology 
employees 0.0233*** 0.004*** 0.0017*** 0.0003*** 0.0003*** 0.0002*** 0.0001*** 

Juristic partnership 0.2108*** 0.0672*** 0.2489*** 0.0937*** 0.1525*** 0.0634*** 0.0335*** 

Limited company/ 
limited public company  0.3462*** 0.1247*** 0.2691*** 0.0842*** 0.1042*** 0.0368*** 0.0245*** 

Public sector/state 
enterprise 0.148*** 0.1544*** 0.4555*** -0.0115 0.0068 -0.003 0.148*** 

Cooperative 0.134*** -0.0913** 0.1507** 0.0242 -0.0063   

Legal form 

Others -0.2443*** 0.0186 0.0472** -0.0035 -0.032*** -0.0218*** 0.0024 

Head office 
(headquarters) 0.0984*** 0.0848*** 0.1024*** 0.0125** 0.0197*** 0.0137*** 0.008*** 

Economic 
form 

Branch -0.0372*** 0.0059 0.0579*** -0.0066** -0.0113*** -0.0045** 0.0083*** 

Location Municipal area 0.0849*** 0.0641*** 0.0109* 0.0082*** 0.0018 -0.0018 0.0015 

Central -0.012702 -0.029695** -0.027912*** 0.002904 0.01355** 0.002301 -0.002434 

North -0.0223 0.0148 -0.0238** 0.0172*** 0.049*** 0.0242*** -0.0002 

Northeast -0.0529*** -0.0516*** -0.0464*** 0.0002 0.0281*** 0.0159*** -0.0001 

Region 

 

South -0.0211 -0.0338* -0.0345*** 0.0132** 0.0341*** 0.0192*** 0.0008 

Sale, maintenance and 
repair of motor vehicles 
and motorcycles  -0.526*** -0.5276*** -0.0882*** -0.0308*** 0.0013 -0.0145*** 0.0017 

Wholesale trade -0.621*** -0.5142*** -0.0937*** -0.0196*** -0.014** -0.0162*** -0.0036 

Retail trade -0.6132*** -0.5937*** -0.1031*** -0.029*** -0.0148** -0.0138*** -0.0039* 

Hotel and restaurant, 
food shop -0.6017*** -0.66*** -0.0033 -0.0033 -0.021*** -0.0199*** -0.0072*** 

Real estate -0.4077** -0.6091*** -0.063*** -0.0284*** -0.0429*** -0.021*** -0.0065*** 

Renting of machinery 
and equipment -0.4075** -0.5364*** -0.07*** -0.0295*** -0.0382*** -0.0153*** -0.0052*** 

Recreational and other 
service activities -0.6779*** -0.6766*** -0.0856*** -0.0305*** -0.041*** -0.0237*** -0.006*** 

Manufacturing -0.5581*** -0.4727*** -0.1502*** -0.0281*** -0.0504*** -0.0418*** -0.0095*** 

Construction -0.6569*** -0.4968*** -0.119*** -0.0394*** -0.0378*** -0.0195*** -0.0069*** 

Land transport and travel 
agency -0.684*** -0.5156*** -0.0782*** -0.0169*** -0.0337*** -0.0177*** 0.0012 

Economic 
activity  

  

Hospital -0.0594 -0.5627*** -0.042 -0.0349*** -0.0296*** -0.0154*** -0.0057** 

“Always-on” Internet connection   0.1135*** 0.022*** 0.0345*** 0.0211*** 0.0125*** 

Sample size 16,157 9,950 13,639 13,639 13,639 13,516 15,974 

Mean predicted probability .6158 .7469 .2214 .0710 .0917 .0467 .0278 

Notes: ***, ** and * indicate statistical significance at the 1, 5 and 10 percent levels, respectively.  
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Table 4 Marginal Effects in the Logit Model on Determinants of ICT Usage in Large Firms 

Variables 
Computer 

usage 
Internet  
usage 

Website 
presence 

Selling  
via  

Internet 

Buying  
via  

Internet 

Payment  
via  

Internet 

Electronic data
interchange 

usage  

Total number of employees -0.000005 0.000058*** 0.000077*** -0.000002 -0.000001 0.000002 0.000032*** 

Share of foreign equity holding  0.009692 0.014208*** 0.004202 0.046732*** 0.073125*** 0.06048*** 0.105369*** 

Share of information technology 
employees  0.001765*** 0.004591*** 0.001858*** 0.001647*** 0.000996*** 0.000867** 

Juristic partnership 0.044105*** 0.018035*** 0.184746*** 0.064785 0.102449 0.098023 0.173003 

Limited company/ 
limited public company  0.103817*** 0.028998* 0.349741*** 0.02542 0.009859 0.042717 0.102154** 

Public sector/state 
enterprise 0.005791 0.005949 0.276593*** -0.023449 -0.028834 -0.006158 0.271173 

Cooperative -0.050708 -0.006156 -0.058395 -0.05472 -0.100246**   

Legal form 

Others -0.122503** 0.001574 0.010368 -0.103277*** -0.150995*** -0.065023** 0.131585 

Head office 
(headquarters) 0.032831*** 0.02806*** 0.137455*** 0.036996** 0.049143*** 0.052003*** 0.040702*** 

Economic 
form 

Branch 0.01282 -0.000199 0.117461*** -0.005063 -0.028506* -0.013653 0.018359 

Location Municipal area 0.006915 -0.00361 0.025042 -0.001774 -0.007187 -0.009541 -0.00502 

Central -0.039916 -0.013077* -0.100226*** -0.040288** 0.004157 0.022558 -0.059261*** 

North -0.068847 -0.020676* -0.137109*** -0.037218** 0.055706* 0.11825*** -0.038667** 

Northeast -0.131037 -0.047593** -0.188851*** -0.040252** 0.04431 0.078139** -0.035482** 

Region 

 

South -0.16397 -0.018468 -0.217958*** -0.029144 0.03482 0.110381*** -0.027401 

Sale, maintenance and 
repair of motor vehicles 
and motorcycles  -0.990162*** 0.024152** -0.280116* -0.066525 0.081206 -0.017682 0.400405** 

Wholesale trade -0.99066*** -0.007043 -0.21934 0.041936 0.00278 -0.035195 0.238909 

Retail trade -0.999179*** -0.00916 -0.248942 0.0004 0.02425 0.000272 0.199473 

Hotel, restaurant, food 
shop -0.986768*** 0.017007 0.242107** 0.423932*** 0.009049 -0.01933 0.264875 

Real estate  0.020504 -0.05379 0.023029 -0.07015 -0.018863 0.182481 

Renting of machinery 
and equipment -0.992811*** -0.018514 -0.275718* -0.028508 -0.11726*** -0.049676 0.088887 

Recreational and other 
services  -0.991614*** -0.019375 -0.112108 0.000323 -0.092722** -0.089243*** 0.023445 

Manufacturing -0.997379*** 0.021594 -0.137151 0.085644 -0.021779 -0.055039 0.204279* 

Construction  0.016727 -0.33122** -0.106781*** -0.102346** -0.054429* 0.013328 

Land transport and 
travel agency -0.98884*** -0.014058 -0.222383 0.038725 -0.1046*** -0.060417** 0.257578 

Economic 
activity 

  

  

Hospital  0.046782*** 0.003869 -0.083091* -0.081064 -0.047317 0.215214 

“Always-on” Internet connection   0.151091*** 0.029978** 0.0328** 0.039617*** 0.074818*** 

Sample size 1,327 3,845 3,691 3,691 3,691 3,665 3,965 

Mean predicted probability .8870 .9209 .6104 .1674 .1878 .1157 .1480 

Notes: *** Statistical significance at 1 percent, ** statistical significance at 5 percent, * statistical significance at 10 percent. 
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 Location does matter with regard to the adop- 
tion of ICT among SMEs. In particular, SMEs 
located in municipal areas are more likely to 
use computers and the Internet than those in 
non-municipal areas. In contrast, for large 
firms, their location is not related to their ICT 
usage; 

 SMEs in the computer and related sector have 
about a 41-68 percent higher probability of 
computer usage than those in other sectors, 
such as wholesale trade, retail trade, hotel 
business, manufacturing, construction, land 
transport, and travel agency work. For large 
firms, the probability of computer usage 
among those in the computer and related 
sector is more than 99 percent, compared with 
firms in other sectors; 

 Large firms have higher mean predicted 
probabilities of ICT usage than SMEs. For 
example, the mean predicted probabilities of 
computer usage and Internet usage of large 
firms are 0.89 and 0.92, respectively, while 
those of SMEs are 0.62 and 0.75. 

 
6.  SUMMARY AND POLICY IMPLICATIONS 

 
Our analysis shows that the probability of a firm 

using ICT increases with its size, measured by the num- 
ber of its employees. We also found that firms in muni- 
cipal areas were more likely to use ICT than those out- 
side the municipal areas, and that those in Bangkok were 
more likely to use ICT than those in provincial areas.  

Based on the analysis, we recommend that the 
government encourage local firms, especially SMEs  
and those located in provincial and rural areas, to  
make greater use of ICT in order to increase their 
productivity.  

In addition, our results showed that firms with a 
higher share of IT employees among their total staff 
were more likely to use ICT. Accordingly, the 
government should promote the acquisition among the 
Thai labor forces of IT skills through formal and  
 

informal education and training. Possible promotional 
measures include increasing the availability of loans to 
IT students and encouraging firms to train their 
employees by granting them tax incentives.  

Our analysis also suggests that firms with an 
“always-on” broadband Internet connection were 3-16 
percent more likely to conduct online business than 
those without such a connection. Thus, the government 
should promote broadband Internet usage by ensuring 
free and fair competition in the broadband Internet 
market. It is advisable that the telecommunications 
market should be liberalized and properly regulated.  

In addition, the government should support the 
linkage between domestic firms and their foreign 
partners. Our analysis shows that firms with the parti- 
cipation of foreign capital tended to have a higher 
probability of using ICT, especially the Internet.  

There are other obstacles to ICT usage that need 
to be addressed. We found that more than 70 percent of 
firms that did not use ICT believe that ICT is 
unnecessary for their business. This may suggest that 
ICT usage is really unsuitable to their business models 
or that they underestimate the potential of ICT owing to 
a lack of knowledge. If the latter is true, campaigns to 
raise awareness of the potential of ICT are likely to be a 
good policy measure.  

Finally, it should be mentioned that some firms 
are worried about the problem of security in conducting 
Internet transactions. Thus, a policy to set up the 
necessary legal framework for secured electronic 
transactions is needed in order to boost the confidence of 
firms and consumers. 

 
 

ENDNOTES 
 

1 For more examples of studies on positive impacts of 
ICT at the firm level, see Doms et al. (1997), 
Stolarick (1999), and Milana and Zeli (2001). Early 
empirical studies on ICT, productivity and firm per- 
formance found mostly negative or no effects of ICT 
on productivity. This is the so-called “productivity 
paradox.” However, since the late 1990s, there has 
been much more evidence to support the impacts  
of ICT on productivity, which suggests that the 
productivity paradox has been solved. 

2 The Thailand ICT Master Plans consist of the first 
ICT Master Plan (2002-2006) and the second ICT 
Master Plan (2009-2013). 

3  Although NSO has conducted its enterprise survey 
annually since 2004, only cross-section, not panel, 
data are available. If panel data were available, firm 
dynamics could be analyzed. Then, the data sets 
would be more useful. 

4  Following the definition of Thai SMEs by the 
Ministry of Industry introduced on September 11,  
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2002, in terms of the number of salaried workers, 
SMEs refer to a firm with fewer than or equal to 200 
employees in the manufacturing sector, fewer than or 
equal to 50 employees in the service sector and the 
wholesale trade sector, and fewer than or equal to 30 
employees in the retail trade sector. 

5  Firms are defined as small and medium-sized if the 
number of employees is fewer than or equal to 200, 
50, and 30 in the manufacturing sector, the service 
and the wholesale sectors, and the retail sector, 
respectively. 
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