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This study investigates the behavior of Thai industries’ R&D and innovation 

activities using the institutional framework in analyses. The theoretical models based 

on microeconomic foundations, with incorporated institutional attributes, are 

developed for the analyses of firms’ strategic decisions on technological investment. 

The empirical study, using firm-level data from Thailand R&D and Innovation 

activities surveyed the industrial sector of 2009, examines four main hypotheses 

according to theoretical models; including the variables of socioeconomic, business 

environment and institutional factors to significantly explain firms’ decisions on 

whether to carry out R&D or innovation activities, expenditures, allocation efforts and 

mode of carrying out such activities. 

The results show that most of the firms’ characteristic and business 

environment variables; including industry group, ownership status, number of 

employees, experiences in business, total sales and categories of sales, are 

significantly related to the probabilities of carrying out R&D or innovation activities. 

Firms from service industries tend to carry out R&D and innovation less than those 

from manufacturing industries. Locally-owned firms tend to carry out R&D and 

innovation more than foreign majority owned firms. Firms having other technological 

activities are also highly tentative in carrying out such activities. 

The expenditures for R&D can be explained significantly by total sales, 
number of R&D staffs, external cooperation with business partners and with 
universities or public research institutes. For innovations, the expenditures are 



iv 

significantly related to total sales and export portion, experiences, and results of 
former activities in recent years. We notice that explanatory variables have more 
effect on innovation expenditure than on the R&D expenditure; the reason may be 
that innovation activities are considered in the nearest stage of commercialization, so 
that firms have more chances to get returns from investment quicker and tend to 
invest more.  

The effort allocation decisions of firms’ R&D and innovation activities are 

different. Firms tend to carry out R&D in products more than only processes, or carry 
out both. The factors significantly related to firms’ decision to carry out only process 
or both product and process are industry group, information from parent companies  
and associate companies and from business partners, and intense cooperation with 
other institutes. For innovation activities, firms tend to carry out both product and 
process except for some industry groups that tend to carry out more on product only. 
The reason may be that they have to plan and develop their production or service 
processes to be ready when the product developments are finished.  

For both R&D and innovation activities, most firms choose to carry them out 
by themselves (in-house mode). Some factors that make firms decide to contract out 
or carry out by both themselves and contract out, for R&D, are being foreign firms, 
total sales, having intense cooperation with universities or public research institutes, 
information within the company and from universities or public research institutes. 
And for innovation activities, the factors are cooperation with business partners and 
universities or public research institutes, frequent engagement with universities or 
public research institutes, information from business partners and lack of fund 
limitations.  

From the evidence, policy implications propose that government should plan 
and support firms in carrying out R&D and innovation activities by providing 
appropriate information for industries, facilitating networking or cooperation both 
between public research institutes or universities, and among private firms in 
developing the R&D projects, providing proper funding mechanisms for technology 
development, and supporting other technological activities which help lead to the 
firms’ decision on R&D. Further studies are recommended to research more on 
institutional issues, including the magnitude of their influences, to help handle the 
problems of R&D institutionalization, and to use panel data which are proper for 
analyses of dynamic models.   
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CHAPTER 1 

 

INTRODUCTION 

 

1.1  Introduction to the Study 

 

This study focuses on the Research and Development, and Innovation (RDI) 

activities, the role of business environment and institutional attributes of decision 

making on the RDI activities of the Thai industrial sector. Firstly, some studies about 

the history and environment of Thailand’s science, technology and innovation (STI), 

or what is now widely recognized as the national innovation system (NIS), are 

introduced here. Stated by Patarapong Intarakamnerd et al. (2002: 1452), Thailand’s 

GDP growth, similar to the east Asian newly industrialising economies, has been 

remarkably impressive, and the Thai economy has been moving towards an economy 

that relies heavily on production and export of industrial products, especially those 

classified as differentiated and science-based ones. But in contrast, their study found 

that the NIS to support industrial technology development remained weak and 

fragmented. Therefore, there is a mismatch between level of economic structural 

development and development level of NIS, and it was the belief that this mismatch 

contributed significantly to the economic crisis which started in 1997, apart from 

other causes like untimely and under-regulated financial liberalization, and the 

bursting of bubble economy. However, the main actors in the Thailand’s NIS, those 

are firms, government, and university, and linkages among them have started to 

change favorably after the crisis (Patarapong Intarakamnerd et al., 2002: 1453).  

There was some evidence of major changes in Thailand’s NIS led by the 

government, such as the study by Patarapong Intarakamnerd (2005: 87-104). He 

illustrated that, since 2001, new policies and practices of the government has 

transformed not only the government sector, but also two other leading actors of the 

NIS; private firms and universities. At least, it has became stronger and more 

coherent, even it was too early to draw final conclusions of the effects of the new 
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government policies on Thai NIS. There was a new ten-year S&T action plan (2004 – 

2013) which placed the concept of a national innovation system and industrial clusters 

also for the first time that government selectively addressed specific sectors and 

clusters, at its heart, in combination with other S&T supporting policies (Patarapong 

Intarakamnerd, 2005: 93-95). But for Thai firms, although having government 

supporting policies, and higher competition in global markets after the economic 

crisis of 1997, they still have slow technological capability development compared to 

those of Japan, Korea and Taiwan (Patarapong Intarakamnerd, 2005: 96). However, 

higher competition in the global market and the economic crisis of 1997 has, to some 

degree, led to changed behavior by Thai firms e.g. increased R&D activities, 

collaborate more with university R&D groups, or absorbed the design and know-how 

from foreign experts (Patarapong Intarakamnerd, 2005: 96). For universities and 

public research and technology organizations (RTOs), they were not regarded as an 

technological information sources and there were some gaps in industry-academia 

collaboration; such as a lack of continuous cooperative projects or activities and 

motivation for collaboration, missing the clear goals and objectives of the 

collaboration, lacking facilitators, coach and foster relationships, and lacking analysis 

of problems from the industry’s perspective. Nonetheless, public RTOs and 

universities were under pressure from the government to increase their revenue, hence 

reducing their reliance on the national budget. Therefore, they had to conduct research 

and other activities that are more relevant to industry, have more collaboration with 

and earn extra income from industries (Patarapong Intarakamnerd, 2005: 98-100). 

 The main actors to utilize R&D for commercialization are firms, with support 

from related suppliers, government, universities or RTOs. It is most important to 

encourage   firms to realize the value of its own research and development (R&D), 

which should be done properly. Since the firms’ business were in the market and they 

had close contact with their customers, they had more chances to improve their 

products and services via R&D activities with support from the government and 

related agencies.  

The problem was that, from the past until now, the R&D activities of Thailand 

are considered low. The R&D expenditure of Thailand, even increasing over time, 

averaged only 0.1% of GDP in the period from 1999 to 2008 (STI, 2009: 80). As 
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shown in Figure 1.1, the ratio of Thailand’s Gross Expenditure on Research and 

Development and Gross Domestic Product (GERD/GDP) is considered very low 

compared to those countries whose ratios are located above the trend line, use R&D 

as a tool to encourage their economic growth (Ministry of Science and Technology, 

2004: 14). We can see that most of the countries having higher GDP have higher 

values of GERD/GDP.   

 

 

 

Figure  1.1  Relation of GERD/GDP and GDP per capita for Each Country, in  

                    2002-2003  

Source:  Ministry of Science and Technology, 2004: 14.  

 

Thailand R&D was mostly, or 61%, done by government, universities and 

state enterprise, and 38% done by private sector or industrial firms (National Research 

Council of Thailand, 2010: 3). This is contrary to those of developed countries, where 

the activities are mostly done by industry. Actually, industrial firms are economic 

agents having as their main objective the maximization of profits. They would always 

consider ways to improve their products or services for higher added value and many 

of them know that one way to do this is to improve their technology for products or 

service innovation. There would be some factors unfavorable to pursuing these 
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activities. Institution factors of the NIS, or we can simply call the technological 

environment of firms, are important factors in making decisions on the budget 

allocation between their normal operation and technological investment or R&D 

activities. As Patarapong Intarakamnerd et al. (2002: 1455) proposed that for the 

studies of NIS in countries less successful in technological catching-up like Thailand, 

it should focus not only on how innovation related activities start and improve over 

time but also, and more importantly, on factors contributing to stagnancy and those 

contributing to the long-running perpetuation of a weak and fragmented NIS system. 

Then, the studies related to the factors encouraging firms to decide to carry out R&D 

activities are necessary inputs for government in order to improve its policies and 

mechanisms that motivate and facilitate firms to initiate and run their  R&D projects 

efficiently. 

There were some studies related to firms’ R&D activities in Thailand, such as 

Peera Charoenporn (2005: 89-122, 2005A: 15-34) and Direk Patmasiriwat (2010: 76 - 

106). The studies are an investigation of the firms’ decision to carry out R&D 

activities as well as the R&D spending. Since the former works are rarely used and 

there are recommendations to explore the issues with or related to institutional 

frameworks (Patarapong Intarakamnerd et al., 2002: 1455; Peera Charoenporn, 2005: 

117), this could explain more the behavior of firms, this study aims to apply an 

institutional frame work to help analyze Thai industrial firms’ decision in pursuing 

R&D and innovation activities. The conceptual model was described with the 

empirical studies using data from a Thailand R&D and Innovation activities survey of 

the Industrial sector 2009, done by the National Science Technology and Innovation 

Policy Office. After the empirical analysis, there will be discussions and 

recommendations concerning the role of the government agencies in supporting 

technical improvement activities for the private sector.  

 

1.2  Research Questions 

 

The study seeked to answer the questions why some firms innovate and not 

the others, what are the factors explaining firms’ decisions in R&D activities and how 

the effect they have.   
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1.3  Research Objectives 

 

This study aims to investigate the behavior of Thai industries’ R&D and 

innovation activities so that it could suggest to the related parties how to understand 

and provide proper responses to encourage overall competencies. The specific 

objectives of the study are as follows: 

1) To examine the factors contributing to Thai industries’ decision 

about R&D activities, using a new institutional economics approach.  

2) To examine the impact of institutional factors on Thai industries’ 

expenditures for R&D activities.  

3) To recommend the government support policy for R&D and 

innovation activities by Thai industries.     

 

1.4  Organization of the Study 

 

This chapter introduces rationale and objectives the study. Chapter 2 reviews 

the related literature of R&D and innovations, and institutional frame work. 

Theoretical models explaining firms’ decisions related to technological investment are 

presented in chapter 3. Chapter 4 describes methodology employed and data 

description. Chapter 5 discusses the empirical results, the effect of socioeconomic and 

institutional factors on the probability of carrying out R&D or innovation activities. 

The related decisions about expenditures, allocation of efforts and mode of such 

activities are estimated and analyzed. Conclusion of the study and discussion are 

presented in chapter 6. 

 



 

CHAPTER 2 

 

REVIEW OF THE LITERATURE 

 

Two interrelated issues are reviewed in this chapter in order to develop 

theoretical framework for our analyses; the institutional economics approach in 

analyses, and the technological development, including R&D and innovation 

activities of industrial firms.  

As stated in many literatures, the New Institutional Economics (NIE) has been 

one of the major developments of economic theory in the past few decades. Matthews 

(1986: 903) stated that the economics of institutions has become one of the liveliest 

areas in our discipline. It has, moreover, brought us more closely in touch with a 

number of other disciplines within the social sciences. NIE is the outcome of an 

evolutionary process, not a planned refoundation. A backbone of some fundamental 

and original contributions, in particular, proposed by Coase (1937, 1960, 1988), North 

(1990, 2005) and Williamson (1975, 1985, 1996), (Brousseau and Glachant, 2008: 

xxxix).  

The reasons why NIE has grown are the limitations of mainstream 

neoclassical economics, of which assumptions are little concerned with what happens 

in the real world. Those assumptions are frictionless and zero transaction cost, perfect 

individual rationality, institution treated as exogenous, and not concerned with 

governance, property rights, and other necessaries for controlling human behavior 

(Coase, 1998: 72; Siriprachai, 2004: 82-83). The other criticized proposition of 

neoclassical economics was that firm is a production function (Williamson, 1981: 

548). The Marxian and Institutionalist school, both, criticized neoclassical economics 

for its lack of attention to institutions and hence to the relevance and importance of 

nonbudgetary constraints, overemphasis on the rationality of decision making, 

excessive concentration on equilibrium and statics as opposed to disequilibrium and 

dynamics, and denial that preferences can change, or that behavior is repetitive or 

habitual (Nabli and Nugent, 1989: 1336). 
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However the limitations of neoclassical economics are now widely recognized 

and mainstream economics has now moved forward to address them. New fields of 

economics emerged including law and economics, political economy, behavioral 

economics, organizational economics, evolutionary economics, the economics of 

contracts, and new institutional economics. In some ways these are not new at all 

since their origins may be traced back to pioneering research (Brousseau and 

Glachant, 2008: 4).  

In other important ways, these fields are indeed new since they do not reject 

the basic progress of neoclassical economics but recognize both its strength and 

weakness, use the basic analytical tools to address a broader set of issues, supplement 

the methods, such as case studies and experimental methods appropriate for 

addressing relevant issues more completely, draw on scholarship from a broad range 

of social and behavioral sciences,  recognize that economic theory and empirical 

regularities are often not "generic" but relevant in different ways depending on 

economic and social attributes of different countries, and finally they seek to be fully 

integrated into advances in economic theory, empirical methods, and applications. 

This transformation of economic analysis, similar to the conclusion of Coase (1998: 

73-74), was heavily influenced by the perspective and pioneering research undertaken 

under the banner of “New Institutional Economics” (Brousseau and Glachant, 2008: 4). 

The NIE continues to extend its analytical reach and inform on new issues. New 

conceptual challenges arise as new applications are attempted. A deeper understanding 

of complex economic organization is in progress. (Williamson, 1998: 78) 

The major assumptions used in the NIE approach are two behavioral 

assumptions; which are the recognition that human agents are subject to bounded 

rationality, or the limited rational abilities of economic actors, and that at least some 

agents are given to opportunism. Other important assumptions are uncertainty and 

asset specificity, positive transaction costs, and the role and influence of the 

institutional environment (Williamson, 1981: 553-555; Brousseau and Glachant, 2008: 

122). Actually, the concept of firms as a form of governance rather than of production 

were introduced since 1937, Coase’ s study focused on the nature and boundaries of 

firms, the internal structure and the relations between firms and market (Brousseau 

and Glachant, 2008:  23). The other emphases on this point are made by Williamson’s 

works (1981: 548, 1985: 18 and 1998: 77). 
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There are two broad and general approaches as stated by Nabli and Nugent 

(1989A: 10). These are transaction and information cost, and the theory of collective 

action. The general approach of transaction cost and information cost economics  has 

proved to be a particularly useful for analysis of contractual choice concerning 

bounded rationality and opportunistic behavior, property rights which are associated 

with the law and economics, and incomplete information and asymmetries in 

information. The collective action to explain collective outcomes in terms of 

individuals motivation, or to explain the likelihood of success or failure of a given set 

of self-interested individuals in undertaking actions that may benefit from them 

collectively (Nabli and Nugent 1989A: 14). 

Nabli and Nugent also applied the two important components to explain 

various problems and policies in the long term development of developing countries 

and stated that institutional change can be considered to be at the heart of the long-run 

process of economic development, providing the missing link between development 

and growth (Nabli and Nugent, 1989: 1333, 1342). Naturally also, uncertainties about 

the magnitude of the potential benefits and costs and their distribution (which would 

be expected to be more substantial in least developed countries, LDCs) may further 

compound the problems by increasing the information and transaction costs of 

institutional change (Nabli and Nugent, 1989: 1343).   

In addition, the strengths and weaknesses of transaction-cost and imperfect-

information approaches to the economic theory of institutions were discussed by 

Bardhan (1989), particularly with reference to problems relevant to economic 

development.  He stated that development economics, which deals with cases where 

market failure and incomplete markets (often the result of the substantive presence of 

transaction costs and information problems) were predominant, clearly provides 

hospitable territory for such institutional analysis (Bardhan, 1989: 1389). 

Another related study of the institutional economics approach to R&D 

activities is done by Robertson and Gatignon (1998). They assess the factors 

explaining whether firms will engage in technology alliances or utilize the more 

traditional mode of internal R&D, of which the hypotheses stem from a transaction 

cost conceptualization. They found that firms which pursue technology alliances are 

likely to have less commitment to product category-specific assets, face higher 
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technological uncertainty, to be more capable at measuring innovation performance, 

to have more successful technology alliance experiences, and to compete in lower 

growth product categories.   

From this section, some of the literatures relating to firms’ R&D are reviewed. 

Theoretically, Amir (2000) described extensive comparison of the well-known R&D 

models of d’Aspremont-Jacquemin (AJ) and Kamien-Muller-Zang (KMZ). He 

analyzed the two models of R&D decision making, with game-theory framework and 

using cooperative conditions of R&D among firms and spillover effect as the factors 

in analyses. He summarized that the KMZ model is probably more appropriate as a 

model of strategic R&D with spillovers and can apply broadly to a generic industry, 

on the other hand, the AJ model may be adequate for certain industries with R&D 

processes.  

The other group of works, which is the biggest one, is about the factors which 

influence the R&D activities. Some of which are reviewed here. Bae and Noh (2001) 

empirically examined the effect of the degree of a firm’s multinationality on the 

firm’s R&D activities and found the results suggest that a firm’s degree of 

multinationality plays an important role in determining the firm’s R&D expenditures. 

But for international R&D, Zedtwitz and Gassmann (2002) analysed the influencing 

factors and managerial difficulties that influence the differences in internationalization 

between research and development, and found that differences in R&D 

internationalization drivers lead to a separation of individual R&D units by geography 

and organization. 

Other factors were examined by Czarnitzki and Licht (2005), including the 

input and output additionality of public R&D subsidies in Western and Eastern 

Germany. They estimated the impact of public R&D grants on firms' R&D and 

innovation input, employing microeconometric evaluation methods using firm-level 

data derived from the Mannheim Innovation Panel, and found that input additionality 

has been more pronounced in Eastern Germany during the transition period than in 

Western Germany but R&D productivity was still larger for the established Western 

German innovation system than for Eastern Germany. Hence, a regional redistribution 

of public R&D subsidies might improve the overall innovation output of the German 

economy. 
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Considered in another view in analyses, Griffiths and Webster (2010) 

combined both economists' external and management scientists' internal approaches to 

test for the relative importance of each type of factor using firm-level data on large 

Australian companies from 1990 to 2005. They found that most of the firms' R&D 

activity can be explained by time-invariant factors and of the remaining time-varying 

portion, those are past profits, the rate of growth of the industry and the level of R&D 

activity over the firm's industry. 

Another group of studies is about the impact of R&D. The study by Falk 

(2007), providing new estimates of the impact of investment in R&D on long-term 

economic growth, was the first to investigate whether the specialization of R&D 

activities has an additional effect on GDP per working age population. Estimating a 

dynamic empirical growth model using panel data for OECD countries from 1970 to 

2004, He found that the ratio of business enterprises’ R&D expenditures to GDP and 

the share of R&D investment in the high-tech sector have strong positive effects on 

GDP per capita and GDP per hour worked in the long term. Coccia (2012) analyzed 

the association between R&D expenditure (as % of GDP) and labor productivity 

across leading geo-economic players, and found that there was a strong positive 

association between public and private R&D expenditure and when R&D spending of 

the business enterprise sector exceeds those of the government sector, the labor 

productivity tends towards growth.   

There were some studies related to firms’ R&D activities in Thailand. Peera 

Charoenporn (2005: 89-122) investigated the determinants of the firms’ decision to 

carry out R&D activities focusing on the role of firms’ external factors and internal 

resources. Testing of 2,635 firms in the Thai manufacturing sector, his results showed 

that competitive market condition, the structure of industrial production, firms’ size, 

the availability of physical resources, human resources and technology resources have 

influences on the firms’ decision to carry out R&D activities. The results also 

indicated differences between the determinants of firms’ decision to carry out product 

and process R&D. He recommended that future studies should include evolutionary 

economics and transaction cost economics perspectives in the analytical framework. 

He also investigated the determinants of successful product and process innovation 

comparing between local firms and foreign joint ventures (Peera Charoenporn, 
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2005A: 15-34). Applying Souitaris’s “portfolio model” framework and testing on the 

sample of 310 Thai manufacturing firms, his results showed that contextual variables, 

business environment condition, firm-internal competencies, strategic variables, and 

external communication are the determinants of success in innovation activities. 

Another study was done by Direk Patmasiriwat (2010: 76-106). He investigated R&D 

spending of industrial enterprises in Thailand between 2001 and 2006. He found that 

only 8.4 percent of industrial enterprises have R&D budgets, the sum of R&D budgets 

over five years amounted to 16,316 million baht, but the figure showed that R&D 

spending over time was increasing, and the research intensities varied significantly 

depending on the industry’s ISIC classification code. 

As per the relevant academic literatures reviewed above, the institutional 

concept was one of the most important approaches in the analyses of firms’ decision 

on R&D activities. The study aimed to explore and impose the institutional factors, 

associated with socioeconomic and business rationales, to the theoretical framework, 

with the main-stream economic concept, for the analyses of the firms’ decision to 

carry out R&D or innovation activities, and also the related decisions; the allocation 

of efforts and mode of the activities.   



 

CHAPTER 3 

 

THEORETICAL FRAMEWORK 

 

Technological investment is one of the strategic decisions of firms under the 

umbrella of their main objective, profit maximization. Such investments increase 

firms’ technology level, by both planned and unplanned discovery, and affect the 

revenue or profit by making new, or improved, production for more efficiency, 

introducing new or higher performance products and services solving their target 

customers’ problems. In this chapter, the conceptual model of the firms’ decision in 

conducting R&D or technological investment to increase their technology 

advancement level and the related decisions, are introduced.  

 

3.1  Firms’ Decision on Technological Investment 

 

The model developed in the study is a modification of a simplified version of a 

new growth theory developed by Romer (2006: 101-102). He internalized the 

technology level by introducing research and development, as a production of new 

technologies, in the original Solow growth model which takes this as given. Then, the 

model of resources allocation between conventional goods production and R&D was 

constructed.  

The market here is considered to be an imperfectly competitive one, with 

certain degree of competition varied by industries, so that prices can be different 

among the firms in the market. The competitive market can be considered as a case of 

this model, where the price is set to a constant, depending on demand and supply 

only, and that firms’ product differentiation is not effected.  Firms’ objective is to 

maximize net present value of expected profit, t , discounted by factor r , over the 

operation period  t = 0 to n.  This means that firms may decide to invest and get some 

loss for some years in order to get higher total profit in the considered period. The 
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profit of a firm comes from its revenue, which is the product of price, 
tP , and number 

of goods produced, 
tQ , minus the cost of capital and labors, 

tC .  The model can 

expressed primarily as follows:  

0

0

(1 )

,Kt Lt

n
t

t

t

E r

a a
Max  



   (1) 

 

where       [ , ( ; )]. [(1 ) ,(1 ) ; ]t t t t t t t Kt t Lt t t t t t tP m q g A Q a K a L A rK w L       (2) 

 

 

1 1 ( , , )t t t t Kt t Lt t tA A A R a K a L A      (3) 

 

and with the budget constraint,  

 

 

ttK K  (4.1) 

 

ttL L  (4.2) 

 

The price, tP , depends on the market demand and supply, and firms’ product or  

differentiation, tm , and the comparative quality or how differentiated of the firms’ 

product or services value perceived by customers, tq , which are related to its general 

business management, tg , and the technology level, tA . The production function 

( )tQ   indicates that firms use two main resources in producing goods or services to 

the customers, those are capital, tK , labor, tL , and with technology level tA . The 

tangible resources tK  and tL  are given as planned over the period, and cost of capital 

and labor at period t are tr  and tw  respectively. In this study, it is not specific whether 

technology is capital- or labor-augmenting, firms can undertake both labor- and 

capital-augmenting technological improvements. The initial technology level of a firm 

is given in the starting period, 0A , and the increased level of technology of a firm  in 

each year,

 
1tA  , as a result of R&D activities or technological investment and on the 
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level of technology in the former period. ( )tR  is the production function of new 

technologies or advancement, which is a function of labor, capital used in R&D 

activities and the level of technology in that period. The budget constraint condition 

implies that firms’ could plan to have negative profit or loss in operation in some 

years.  

The decision variables 
Kta  and 

Lta  represents the portion of firms’ capital and 

labor used for R&D activities or technological investment. Firms’ decision, then, is to 

allocate their resources for production, (1 )Kt ta K  and (1 )Lt ta L , and the rest for the 

R&D activities to maximize expected profit over the considered period. The more the 

usage of resources in R&D activities, the less for production. But, it is expected to 

increase in technology level that makes for higher efficiency and revenue in return.  

The firms’ decision for each period, will depend on the business or industry 

environment that reflect the price, the level of resources and technology, goods or 

service production function, and the capability of firms in developing their 

technologies. The decision theoretically, by differentiating equation (2), depends on 

the conditions of marginal profit over the marginal change of decision variables, 

Kta and Lta ,  are greater than zero, as follows: 

 

       
( )

0t t t

Kt t Kt

A

a A a

    
  

  
 (5.1) 

 

       
( )

0t t t

Lt t Lt

A

a A a

    
  

  
 (5.2) 

 

Equations (5.1) and (5.2) explain that firms will decide to allocate their capital 

and labor resources to research and development or technological investment 

activities for higher profit. The allocated resources affect the changes in technology 

level, tA , which directly contribute to the firms’ profit. Within the budget constraint, 

the allocations can be continued until the marginal profit from marginal allocation is 

zero. Firms can gradually increase their technology level and accumulate retained 

profit each year for more investment capital in later years.   
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As the profit or revenue is the function of ( )tP  and ( )tQ  , then we get:  

 

       [ ]t t t t
t t

Kt t t Kt

Q P A
P Q

a A A a

   
    

   
 (6.1) 

 

       [ ]t t t t
t t

Lt t t Lt

Q P A
P Q

a A A a

   
    

   
 (6.2) 

 

Equations (6.1) and (6.2) explain how allocated resources affect the firms’ 

profit via higher technology level, tA , which  contributed to both the price tP  through 

the function ( ; )t t tq g A  that increases with the technology level, and the quantity , tQ , 

of production. The higher technology level can make the products or services of firms 

more value differentiated for their customers such as higher quality, reliability, safety, 

more function of usages. This can make firms able to sell their products or services at 

a higher price. Technology level also reflects the efficiency of production, the higher 

level of which could make firms produce more products with the same resources, and 

in turn make more revenue.     

The results of the optimization, which is considered as business or 

fundamental rationale, can be written as follows: 

 

 

( , , , )Kt Kt t t t ta B P K L A  (7.1) 

 

 

( , , , )Lt Lt t t t ta B P K L A  (7.2) 

 

In the study, we use firms socioeconomic variables and some of business 

conditions or environment, referred as contextual variables (Peera Charoenporn, 

2005A: 15-17), which would influence the decision on technological investment, as 

suggested in certain studies, those are industry group, ownership status, number of 

total employees (Wolfe, 1994), ownership status (Bae and Noh, 2001), experiences of 

firms in business (Nejad, 1997, Czarnitzki and Licht, 2005), total sales and export 

portions (Calvert et. al, 1996), categories of manufacturing (Peera Charoenporn, 

2005A: 17), and the other relevant technological activities.  
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3.2  Institutional Attributes of Technological Investment 

 

In making the decision on R&D or technological investment, firms would 

consider institutional factors beside the fundamental business aspect. These include 

transaction and information costs in searching and acquiring new technologies, 

culture of firms or industry in adapting new technology, supporting or facilitating by 

government, competition within their industries, and cooperation among its related 

company or industrial association. For this reason, we could impose the institutional 

attributes to the solution equations (7) as follows: 

 

 
1[ , , , , ( ,..., )]Kt t t t t t t ntKt

a P K L A I i iD  (8.1) 

 

 
1[ , , , , ( ,..., )]Lt t t t t t t ntLt

a P K L A I i iD  (8.2) 

 

where 1( ,..., )t t ntI i i  is the function of the institutional effects on the decision of a firm 

in allocating its resources for R&D or technological investment, and the institutional 

attributes may be positive or negative to the decision outcomes.  

In the study, some proxies that reflect firms’ institutionalization of R&D or 

innovation activities, including the government role, will be explored are as follows, 

 

3.2.1  Sources of Funds Used for Investment  

To make a decision on whether to carry out R&D or innovation activities, 

firms have to consider the amount required for the project and the important issue is 

its sources. Normally firms use their own funds by allocating them from their total 

resources, but in practice, firms can use external source of funds if available, with 

acceptable conditions, such as from other locally based or foreign companies for some 

mutual benefit, or firms may have a grant of funds from authorized government 

agencies or universities. As studied by Czarnitzki and Licht (2005), we have the 

hypotheses that the availability of external funds encourage firms to invest more in 

technological activities, and be more open for cooperation with external parities. 

 



17 

3.2.2  Number of R&D Staff  

The R&D department and staffs reflect the institution of firms in committing 

R&D activities. As a study by Robertson and Gatignon (1998: 521), shows the 

relationship between size and innovation is mixed and does not significantly influence 

firms to form alliances to mutually develop technology. Our hypothesis is that firms 

with more R&D staffs are expected invest more in technology development. 

 

3.2.3  Sources of Information    

Information is an important issue for firms in making a decision on 

investment. Firms may have their sources of information within their own or associate 

companies, or receive them from business partners, universities or higher education 

institutes, public research institutes, or other sources. Availability of reliable 

information is supposed to encourage firms to search for proper technology and make 

the decision to invest.  

 

3.2.4  Cooperation with External Parties  

Cooperative conditions of R&D among firms are one of the important factors 

used in theoretical analyses of the two well-known R&D models of d’Aspremont-

Jacquemin (AJ) and Kamien-Muller-Zang (KMZ), as studied by Amir (2000). Firms 

can carry out their technological investment to cooperate with external parties, as 

Robertson and Gatignon (1998: 515) stated that the role of technology alliance has  

come to the forefront recently and there is a marked shift to external sources of 

technology versus internal R&D. The cooperation with the partners should encourage 

firms to do more R&D or innovation activities.   

 

3.2.5  Consequence of Recent Results (Including Sale of New Products)  

The results of prior experiences, either positive or negative, of development 

should also effect the firms’ decision on such activities. Firms may want to research 

more even though there were previous failures, or may not want to do more even 

though it was successful. But in general, we expect that positive results would 

encourage firms to carry out more R&D or innovation activities. 
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3.2.6  Limitations in Carrying Out R&D 

This variable will reflect the institutionalization of a firm in carrying out 

innovation activities. The limitations, such as lack of funds, human capital, 

information and others external limitations, would affect the decision on technological 

investment. Firms which lack human capital may contract it out other parties, such as 

research company or public research institutes or universities to carry out their aims, 

but in general we expect that the limitation would discourage firms from conducting 

R&D or innovation activities.  

Then, firms’ resources allocated to R&D activities, or technological 

investment, can be calculated as a portion of their available capital and labor, Kt ta K  

and Lt ta L , and the total the cost or expenditures will be t Kt t t Lt tra K w a L . 

 

3.3  Decision on Products and Process Improvements 

 

Other decisions than whether to pursue R&D or technological investment, 

firms also have to decide to focus on the products, developing a new one or having 

the old one improved, or the process of production, having more efficiency or lower 

cost. The portion of each category is basically decided by the rationale as to which 

part of development contributes more to higher revenue or profits in the next period. 

We can use terms in the equation (6.1) and (6.2), those terms are t
t

t

Q
P

A





 which 

represent the change in revenue or profit affected by higher production resulting from 

R&D in process improvement, and the term  t
t

t

P
Q

A





 which represents such change 

affected by the higher price resulting from R&D in new products or services.  The 

term t

t

Q

A




 represents the effect of technological change to the quantities of goods or 

services produced, given the tangible resources unchanged, or we can say it is the 

efficiency improved by technological change. Term t

t

P

A




 represents the effect of 

technological change to the price of products or services sold. Since t t t

t t t

P P q

A q A

  
 

  
 , 
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we can explain this as the technological changes affect the price through the value 

perceived by customer, 
tq , which is directly related to the price which firms can sell. 

Firms would focus on the products or services development when the condition is as 

follows,  

 

       t t
t t

t t

Q P
P Q

A A

 
  
 

 (9.1) 

 

and will focus on the process improvement when the condition is as follows,  

 

       t t
t t

t t

Q P
P Q

A A

 
  
 

 (9.2) 

 

However, in real practice, firms can combine two portions when making 

decisions and also, can plan to improve the level of product quality or the process 

efficiency over successive years within the operation period.  

From the above conditions, and to maximize a firms’ profit over the operation 

period, firms will decide to allocated there resources and select the proper allocation   

of development efforts, tallot

Kta  and tallot

Lta , depending on the economic rationale and 

institutional environment, which can be written as:  

 

 

1[ , , , , , ( ,..., )]t tallot allot t t
t t t t t ntKtKt

t t
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 (10.1) 

 

 

1[ , , , , , ( ,..., )]t tallot allot t t
t t t t t ntLtLt

t t

Q P
P Q A I i i

A A
a D

 


 
 (10.2) 

 

where allott  represents the allocation of firms’ technology development 

efforts selected in period t, whether to do only process, only product, or both process 

and product development.   
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3.4  Technology Development Mode  

 

Technology development mode, or the way that firms conduct the R&D 

activities, could be considered using both business rationale and the institutional 

framework. Firms can conduct such activities by themselves or in-house R&D, or 

contract out to other parties such as private companies, public research institutes or 

universities, or licensing a technology, or using intermediate governance mechanism 

which are alliances to mutually develop technology (Robertson and Gatignon, 1998: 

517).  Once the change of technology level was decided, 
1tA  , basically, firms will 

choose to conduct internal R&D activities or other modes of development by 

considering the one with the expected minimum cost over planned period. The 

optimization problem can be written as follows:    

 

0

0

( , )

,Kt Lt

n

t Kt t Lt t

t

E C a K a L

a a
Min



   (11) 

 

   Subject to   

 
1 1t tA A     (12) 

 

Actually more important for decisions, firms have to consider the transaction 

cost and other institutional factors of R&D or technology development. The original 

essence of  Williamson’s theory is that transactions which are subject to uncertainty 

and which require substantial ‘transaction-specific investments’ that cannot easily be 

redeployed are likely to take place within the hierarchy of the firm (governance 

through vertical integration). Alternatively, transaction of less uncertainty and 

requiring few ‘transaction-specific investments’ are likely to take place based on 

market contraction (governance through price mechanism). Since, this dichotomous 

specification neglects intermediate or hybrid forms of governance, such as alliances, 

which lie between the two polar forms of markets and hierarchies, scholars have 

begun to emphasize the need to modify transaction cost theory such as Powell (1990) 

and Williamson (1991) (Robertson and Gatignon, 1998: 516). Firms finally decided to 
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allocate their resources and mode of development to conduct such activities, tM

Kta  and 

tM

Lta , depending on the economic rationale and institutional environment, which can 

be written as:  

 

 
1[ , , , , ( ,..., )]t tM M

t t t t t t ntKtKt
P K L A I i ia D  (13.1) 

 

 
1[ , , , , ( ,..., )]t tM M

t t t t t t ntLtLt
P K L A I i ia D  (13.2) 

 

where Mt represents the mode of technology development in period t, whether to do 

R&D by only in-house, only contract out, or other available choices. 



 

CHAPTER 4 

 

METHODOLOGY 

 

As the theoretical framework explaining the firms’ decision in pursuing 

technology investment; here we refer to research & development and innovation, in 

product or production or service processes, as described in the previous chapter. To 

test the theory, this chapter presents important components of the test, empirical 

specifications and data description. 

 

4.1  Empirical Specifications 

 

The empirical study aims to explore the factors affecting firms’ decision to 

conduct technological investment, R&D and innovation activities. Related decisions 

in carrying out such activities, are amount of expenditures, allocation efforts and 

mode of investment, will be included in the study.   

 

4.1.1  Decision of Firms’ to Carry Out R&D and Innovation Activities  

The fundamental model to test hypotheses of firms’ decision in conducting 

R&D or innovation activities to be studied is the logistic regression or Logit model. 

Refers to the results summarized at the end of section 3.2 that firms decide to 

allocated resources to R&D activities with the amount of t Kt t t Lt tra K w a L , where 

Kta and Lta  are described with the equation 8.1 – 8.2, we adapt for analyses in cases 

where firms decide to conduct R&D activities when  Kta or Lta  is positive and decide 

not to do so when both of them are zero, where there are no resources allocated. Then,  

the outcome, whether firms decide to, or not, R&D or innovation activities are 

considered as a binary variable. In the basic logit model, the dependent or binary 

outcome variable, y , will be 1 if firms decided to carry R&D or innovation activities, 

with probability, p , and be 0 if firms decided not to carry R&D or innovation 
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activities, with probability (1 - p ) . The probability mass function for the observed 

outcome, y , is 1(1 )y yp p  , with ( )E y p , and ( ) (1 )Var y p p  . A regression 

model is formed by parameterizing p  to depend on an index function of  X  , 

where X is a K x 1 regressors vector and  is a vector of unknown parameters 

(Cameron and Trivedi, 2009: 446). The Logit model and variables are defined as  

follows, 

 

'

'
Pr( 1| ) ( )

(1 )

iX

i i i X

e
P y x F X

e




   


, (14) 

where  

iP  = Probability that firms carry out R&D or innovation activities, 

or   1iy  | x 

  = Vector of coefficients or the marginal effects of each 

independent  variables, 

iX  = Vector of predictor variables, including 

  isic1 = ISIC group (categories variable) 

1:  group of firms with ISIC code 151 - 192 

2 : group of firms with ISIC code 201 - 293 

3 : group of firms with ISIC code 300 - 372 

6 : group of firms with ISIC code 641 - 660 

7 : group of firms with ISIC code 721 - 749 

  owner = Ownership status of firms (categories 

variable)  

1 : Wholly locally owned 

2 : 71-99% locally owned 

3 : 51-70% locally owned 

4 : 1-50% locally owned 

5 : Wholly foreign-owned 

  employee = number of firms’ total employees (persons) 

  techact = firms’ other technological activities in 

Thailand in 2008 (dummy variable) 
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0 : carried out  

1 : not carried out 

        experience = experiences of firms measured by years from 

establishment (years) 

  lnsale = log of firms’ total sales in 2008 (thousand 

THB) 

  salese = export portion of firms’ total sales in 2008 

(%) 

 

The study will test the hypothesis with another model, of which the alternative 

distribution for the disturbances to the normal or logistic distribution. The estimator 

called the scobit estimator, or "skewed-logit", allowing for a skewed response curve, 

was introduced by Nagler (1994). The model, relaxing assumption that individuals are 

with an initial probability of .5 of choosing either of two dichotomous alternatives, 0 

or 1,  and shown to be appropriate where individuals with any initial probability of 

choosing either of two alternatives are most sensitive to changes in independent 

variables (Nagler, 1994: 230). Cumulative Distribution for Scobit is shown in Figure 

4.1, the model will be the same as another logit model when  , measure of skewness, 

is equal to one.  
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Figure 4.1  Cumulative Distribution for Scobit 

Source:  Nagler, 1994: 237. 

 

By adding a parameter to the definition of the distribution, we may attempt to 

describe a set of distributions with the above criteria (Nagler, 1994: 234). The scobit 

or skewed logit model can be written here as,      

 

'
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Pr( 1| ) ( , ) ( )
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, (15) 

 

where  

iP  = Probability that firms will carry out R&D or innovation 

activities, or   1iy  | x 
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  = Vector of coefficients or the marginal effects of each 

independent  variable, 

iX  = Vector of predictor variables, including 

  isic1 = ISIC group (categories variable) 

  owner = Ownership status of firms (categories 

variable)  

  employee = number of firms’ total employees 

(persons) 

  techact = firms’ other technological activities in 

Thailandin 2008 (dummy variable) 

  experience = experiences of firms measured by years 

from establishment (years) 

  lnsale = log of firms’ total sales in 2008 (thousand 

THB) 

  salese = export portion of firms’ total sales in 2008 

(%) 

  sparent = portion of sales as manufacturing arm of 

parent company (%) 

  soem = portion of sales as original equipment 

manufacturing or OEM  (%) 

  sodm = portion of sales as own design 

manufacturing or ODM  (%) 

  sobm = portion of sales as own brand 

manufacturing or OBM (%) 

  = parameter to measure skewness 

 

The estimation for the binary model will be done by the maximum 

likelihood estimator (MLE) method. As indicated in Cameron and Trivedi (2009: 

447), for a sample of N independent observations, the MLE, ̂ , maximizes the 

associated log-likelihood function  
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1

( ) [ ln ( ) (1 )ln{1 ( )}]
N

i i i i

i

Q y F X y F X  


     , (16) 

 

The MLE is obtained by iterative methods and is asymptotically 

normally distributed. The procedure is already provided by the Stata program used in 

the study. 

 

4.1.2  Firms’ Expenditure in R&D and Innovation Activities  

For estimating firms’ expenditures in R&D and innovation activities, we 

referred to the theoretical summary in section 3.2 that the cost or expenditure of the 

activities is  t Kt t t Lt tra K w a L , where Kta and Lta  are described with equation 8.1 – 

8.2, we use linear instrumental-variables or IV regression model, which provide 

solutions for that both exogenous and endogenous independent variables in the model. 

The independent endogenous variable mentioned is the firms’ revenue which is 

directly influenced by main resources of the company, labor, which also is the 

important part of dependent variables R&D or innovation activities. The model called 

a structural equation can be written as     

 

i i iy X u   ,   (17) 

where the regressor vector 2 1[ ]i i iX y X    consists of both endogenous and 

exogenous variables.  By combining instruments for these variables, then we get the 

vector of IV,  1 2[ ]i i iz X X   , where 1X  serves as the instrument for itself and 2X  is 

the instrument for 2y  and the instruments z satisfy the conditional moment restriction,  

( | ) 0i iE u z  , (Cameron and Trivedi, 2009: 173 - 174). Summarized variables for the 

research are as follows:   

 

iy  = Log of R&D or innovation expenditure (lnrdexp, lninvexp) 

(THB) 

  = Vector of coefficients or the marginal effects of each 

independent  variables, 
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iX  = Vector of predictor variables, where we have different set 

for R&D and innovation expenditures according to the 

surveyed data.   

 

Variables for estimating R&D expenditures include,  

  lnsale = log of firms’ total sales in 2008 (thousand 

THB), instrumented by number of firms’ 

total employees (persons), (employee) 

  experience = experiences of firms measured by years 

from establishment (years) 

  salese = export portion of firms’ total sales in 2008 

(%) 

  rdfund1 = portion of company’s own fund used for 

R&D expenditures (%) 

  rdstaff = number of firms’ R&D staffs (persons) 

  info1 = important information for R&D are within 

the company or from parent and associate 

companies (dummy variable)  

  info2 = important  information for R&D are from 

clients, or locally- or foreign-owned 

suppliers (dummy variable)  

  info3 = important information for R&D are from 

universities, other higher education 

institutes or public research institutes 

(dummy variable)  

  exco1 = intense cooperation with “business 

partners” in R&D or innovation activities 

(dummy variable)  

  exco2 = intense cooperation with “university or 

public research institutes” in R&D or 

innovation activities (dummy variable) 

  exco3 = intense cooperation with “other institutes” 
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in R&D or innovation activities (dummy 

variable) 

  urco = frequent engagement  in R&D or 

innovation activities with 

universities/public research institutes 

(dummy variable) 

   

Variables for estimating innovation expenditures include, 

  lnsale = log of firms’ total sales in 2008 (thousand 

THB) 

  experience = experiences of firms measured by years 

from establishment (years) 

  salese = export portion of firms’ total sales in 2008 

(%) 

  salenew = portion of sales from improved products 

introduced in 2006 - 2008 (%) 

  invreslt = having important results from innovation 

activities in 2006 – 2008 (dummy variable)  

  limf1 = “lack of funds” was an important limitation 

factor for innovation activities (dummy 

variable) 

  limf2 = “lack of human capital” was an important 

limitation factor for innovation activities 

(dummy variable) 

  limf3 = “lack of information” was an important 

limitation factor for innovation activities 

(dummy variable) 

  limf4 = “other external difficulties” was an 

important limitation factor for innovation 

activities (dummy variable) 

  info1 = important information for R&D are within 

the company or from parent and associate 
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companies (dummy variable)  

  info2 = important  information for R&D are from 

clients, or locally- or foreign-owned 

suppliers (dummy variable)  

  info3 = important information for R&D are from 

universities, other higher education 

institutes or public research institutes 

(dummy variable)  

  exco1 = intense cooperation with “business 

partners” in R&D or innovation activities 

(dummy variable)  

  exco2 = intense cooperation with “university or 

public research institutes” in R&D or 

innovation activities (dummy variable) 

  exco3 = intense cooperation with “other institutes” 

in R&D or innovation activities (dummy 

variable) 

  urco = frequent engagement  in R&D or 

innovation activities with 

universities/public research institutes 

(dummy variable) 

iu  = Error terms 

 

The samples used for estimation in this and the next R&D or innovation 

related parts, are only firms which carried out R&D and innovation activities in 

Thailand, in 2008, and  so, the variables representing the institution of firms’ activities 

are included in the estimation models, these are the limitations, information sources, 

funding sources and external coordination in carrying out the activities. Variables that 

reflect the government support here are included in the institutional ones, here we 

refer to the university and public research institutes as the government agents 

supporting firms in carrying out their tasks of R&D and innovations.  
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In the study, the estimator for IV regressor used is the two-stage least-squares 

(2SLS) estimator, which is one the most efficient estimators when 
iu  are independent 

and homoskedastic. The 2SLS estimator can be written as 

 

1 1 1

2
ˆ { ( ) } ( )SLS X Z Z Z Z X X Z Z Z Z y         ,   (18) 

 

The estimation procedure can also be executed by the Stata program function.   

 

4.1.3  Allocation Efforts and Mode of R&D and Innovation Activities  

For testing the hypothesis about the factors affecting firms’ decision on 

allocation efforts and mode of R&D and innovation activities, we referred to the 

theoretical models described by equations 10.1 – 10.2 and 13.1 – 13.2 in chapter 3, 

with some modifications adapted for empirical analyses. We used the unordered 

multinomial logit (MNL) model introduced by McFadden (1973), a widely used 

choice model due to its simple mathematic structure and ease of estimation for 

regressors specific case.  In the MNL here, outcome iy  is one of the alternatives, 

among m choices, where firms choose. The model specified probability that the 

outcome for individual i is alternative j, conditional on the regressors iX , is  
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where iX  are case-specific regressors. Only m - 1 of probability can be 

freely specified because probabilities sum up to one.  The model ensures that 0 < 
ijp  

< 1 and  
1

1
m

ijj
p


 . To ensure model identification, we set j  to zero for one the 

category, called the base category, and coefficients are interpreted with respect to that 

category (Cameron and Trivedi, 2009: 484, and Greene, 2009: 721).   

The estimation for MNL is also by maximum likelihood (ML). The 

density for the ith individual is written as  
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where 1,...,i imy y are m indicator variables with 1ijy   if 
iy j  and 

otherwise 0ijy  . For each individual, one of 
1,..., imy y will be nonzero. As indicated 

in Cameron and Trivedi (2009: 447) and Greene (2009: 721), for a sample of N 

independent observations, the MLE, ̂ , maximizes the associated log-likelihood 

function 

 

1 1

ln ( ) ln ( )
N m

ij j i

i j

L y F X 
 

 , (21) 

 

There are five hypotheses to be tested, using MNL. Two of which are 

factors explaining the firms’ decision to choose alternative efforts of R&D or 

innovation activities, whether to do R&D or innovate only in process, or only product, 

or both process and product. Summary of variables for each model are as follows,  

 

Estimation of firms’ R&D or innovation allocation efforts,   

iy  = Alternatives where firms carried out R&D or innovation 

activities choose their  allocation efforts of activities,  to 

R&D or innovate   

1 : only in process   

2 : only product 

3 : both process and product 

  = Vector of coefficients or marginal effect of each 

independent  variables, 

iX  = Vector of predictor variables, where we have different sets 

for R&D and innovation expenditures according to the 

surveyed data.   
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Variables for estimating R&D allocation efforts are 

including,  

  isic1 = ISIC group (categories variable) 

  owner = Ownership status of  firms  (categories 

variable)  

  employee = number of firms’ total employees (persons) 

  techact = firms’ other technological activities in 

Thailand  in 2008 (dummy variable) 

  experience = experiences of firms measured by years 

from establishment (years) 

  sobm = portion of  sales as own brand 

manufacturing or OBM  (%) 

  lnsale = log of firms’ total sales in 2008 (thousand 

THB) 

  salese = export portion of firms’ total sales in 2008 

(%) 

  rdfund1 = portion of company’s own fund used for 

R&D expenditures (%) 

  rdstaff = number of firms’ R&D staffs (persons) 

  info1 = important information for R&D are within 

the company or from parent and associate 

companies (dummy variable)  

  info2 = important  information for R&D are from 

clients, or locally- or foreign-owned 

suppliers (dummy variable)  

  info3 = important information for R&D are from 

universities, other higher education 

institutes or public research institutes 

(dummy variable)  

  exco1 = intense cooperation with “business 

partners” in R&D or innovation activities 

(dummy variable)  
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  exco2 = intense cooperation with “university or 

public research institutes” in R&D or 

innovation activities (dummy variable) 

  exco3 = intense cooperation with “other institutes” 

in R&D or innovation activities (dummy 

variable) 

  urco = frequent engagement  in R&D or 

innovation activities with 

universities/public research institutes 

(dummy variable) 

   

Variables for estimating allocation of innovation efforts are 

including, 

  isic1 = ISIC group (categories variable) 

  owner = Ownership status of  firms  (categories 

variable)  

  lnsale = log of firms’ total sales in 2008 (thousand 

THB) 

  experience = experiences of firms measured by years 

from establishment (years) 

  techact = firms’ other technological activities in 

Thailand  in 2008 (dummy variable) 

  salese = export portion of firms’ total sales in 2008 

(%) 

  salenew = portion of sales from improved products 

introduced in 2006 - 2008 (%) 

  invreslt = having important results from innovation 

activities in 2006 – 2008 (dummy variable)  

  info1 = important information for R&D are within 

the company or from parent and associated 

companies (dummy variable)  

  info2 = important  information for R&D are from 
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clients, or locally- or foreign-owned 

suppliers (dummy variable)  

  info3 = important information for R&D are from 

universities, other higher education 

institutes or public research institutes 

(dummy variable)  

  exco1 = intense cooperation with “business 

partners” in R&D or innovation activities 

(dummy variable)  

  exco2 = intense cooperation with “university or 

public research institutes” in R&D or 

innovation activities (dummy variable) 

  exco3 = intense cooperation with “other institutes” 

in R&D or innovation activities (dummy 

variable) 

  urco = frequent engagement  in R&D or 

innovation activities with 

universities/public research institutes 

(dummy variable) 

 

The other three hypotheses are estimations of firms’ mode of R&D or 

innovation activities, whether to choose mode of carrying out among “only in-house”, 

“only contract out or in cooperation with others”, or “both in-house and contract out 

or in cooperation with others”. Summary of variables for each model are as follows, 

 

Estimation of mode of firms’ R&D or innovation activities,   

iy  = Alternatives where firms carrying out R&D or innovation 

activities choose their  mode of activities,     

1 : only in-house  

2 : only contract out or in cooperation with others   

3 : both in-house and contract out or  in cooperation with 

others 
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  = Vector of coefficients or marginal effects of each 

independent  variables, 

iX  = Vector of predictor variables, where we have different sets 

for R&D and innovation expenditures according to the 

surveyed data.   

 

Variables for estimating mode of R&D activities include,  

  isic1 = ISIC group (categories variable) 

  owner = Ownership status of  firms  (categories 

variable)  

  employee = number of firms’ total employees (persons) 

  techact = firms’ other technological activities in 

Thailand  in 2008 (dummy variable) 

  experience = experiences of firms measured by years 

from establishment (years) 

  sobm = portion of  sales as own brand 

manufacturing or OBM  (%) 

  lnsale = log of firms’ total sales in 2008 (thousand 

THB) 

  salese = export portion of firms’ total sales in 2008 

(%) 

  rdfund1 = portion of company’s own fund used for 

R&D expenditures (%) 

  rdstaff = number of firms’ R&D staffs (persons) 

  info1 = important information for R&D are within 

the company or from parent and associate 

companies (dummy variable)  

  info2 = important  information for R&D are from 

clients, or locally- or foreign-owned 

suppliers (dummy variable)  
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  info3 = important information for R&D are from 

universities, other higher education 

institutes or public research institutes 

(dummy variable)  

  exco1 = intense cooperation with “business 

partners” in R&D or innovation activities 

(dummy variable)  

  exco2 = intense cooperation with “university or 

public research institutes” in R&D or 

innovation activities (dummy variable) 

  exco3 = intense cooperation with “other institutes” 

in R&D or innovation activities (dummy 

variable) 

  urco = frequent engagement  in R&D or 

innovation activities with 

universities/public research institutes 

(dummy variable) 

   

Variables for estimating mode of process or product 

innovation activities include, 

  isic1 = ISIC group (categories variable) 

  owner = Ownership status of  firms  (categories 

variable)  

  employee = number of firms’ total employees (persons) 

  lnsale = log of firms’ total sales in 2008 (thousand 

THB) 

  experience = experiences of firms measured by years 

from establishment (years) 

  techact = firms’ other technological activities in 

Thailand  in 2008 (dummy variable) 

  salese = export portion of firms’ total sales in 2008 

(%) 
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  soem = portion of sales as original equipment 

manufacturing or OEM (%) 

  sobm = portion of sales as own brand 

manufacturing or OBM (%) 

  salenew = portion of sales from improved products 

introduced in 2006 - 2008 (%) 

  limf1 = “lack of funds” was an important limitation 

factor for innovation activities (dummy 

variable) 

  limf2 = “lack of human capital” was an important 

limitation factor for innovation activities 

(dummy variable) 

  limf3 = “lack of information” was an important 

limitation factor for innovation activities 

(dummy variable) 

  info1 = important information for R&D are within 

the company or from parent and associate 

companies (dummy variable)  

  info2 = important  information for R&D are from 

clients, or locally- or foreign-owned 

suppliers (dummy variable)  

  info3 = important information for R&D are from 

universities, other higher education 

institutes or public research institutes 

(dummy variable)  

  exco1 = intense cooperation with “business 

partners” in R&D or innovation activities 

(dummy variable)  

  exco2 = intense cooperation with “university or 

public research institutes” in R&D or 

innovation activities (dummy variable) 
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  exco3 = intense cooperation with “other institutes” 

in R&D or innovation activities (dummy 

variable) 

  urco = frequent engagement  in R&D or 

innovation activities with 

universities/public research institutes 

(dummy variable) 

 

4.2  Data Description 

 

The study uses the firm-level data from the Thailand R&D and Innovation 

activities survey of the Industrial sector 2009, carried out by the National Science 

Technology and Innovation Policy Office (STI), (2009). Next in this section, a 

summary of the survey is discussed and then the data description of the study will be 

introduced. 

From past surveys, as summarized for the period of 1999 – 2008 in Figure 4.2, 

the report shows that the Business Enterprise Expenditure on R&D (BERD) tended to 

increase, to almost 8,000 MTHB, in 2006 but has some decrease in 2008. The number 

of firms carrying out R&D activities from year 2001 to 2008 are in the range of 655 – 

1,303 firms, with the highest value in the year 2003 and without any trend of increase 

afterwards.   
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Figure 4.2  R&D Activities and Expenditure of Thai Industrial Firms  

Source:  National Science Technology and Innovation Policy Office, 2009: 80. 

 

In the year 2008, Thai industrial firms invested in R&D a total of 7,278 

MTHB, of which 86.5% were in the manufacturing industry. The industries which 

have the highest budgets for R&D were petroleum, vehicle, chemical, services 

industry, R&D services and telecommunication service industries. Almost all firms 

which carried out R&D were owned by Thai entrepreneurs, experienced in business 

for more than 15 years, and manufactured by order of mother or related companies. 

The R&D activities were mostly done within the companies, and with their own 

sources of funding. The allocation efforts mostly selected by firms were experimental 

development for new products, in the field of science and technology.   

For the year 2008, the BERD decreased from year 2006 around 9% and the 

number of firms decreased around 36%. The industries having fewer activities in 

R&D were the services industry, in terms of expenditure, and the manufacturing 

industry, in terms of the number of firms. Actually in terms of number of firms 

carrying out R&D activities, firms in services industry increased almost 80% from the 

year 2006, but the firms in manufacturing industry decreased around 40%, and we can 

notice that the average budget expenditure in R&D of firms increased 54% from 2006. 
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The BERD per GDP ratio was 0.08 in 2008, a decreased of 20% from the year 2006 

and was the lowest of the last eight surveys, which have a value between 0.9 – 1.2 .   

The innovation activities of Thai industrial firms, in the period 2006 - 2008, 

were summarized in the survey report. For the manufacturing industry, there were 683 

firms which developed new products and 871 firms which developed new processes, 

and for the services industry, there were 59 and 49 developing new products and 

processes respectively. The total of new products and services introduced to the 

market are 10,550 and 561 respectively, and with new 2,578 operation processes also 

being developed. Most firms, or 90% of all, carried out their innovation activities by 

themselves or with related companies. The new products sales portion in the year 

2008 were 57% of total sales, where 27% were new (products or services) to market 

and the other 30% were new to firms. 

The total expenditure for innovation activities of industrial firms in the year 

2008 were 10,071 MTHB, of which 9,330 and 741 MTHB were done by manufacturing 

and services industries respectively. The total amount was 22% increase from the year 

2006, where 35% increased in the manufacturing industry but 46% were decreased in 

the services industry.  The manufacturing industries which increased such activities 

were non-metal, petroleum and office machinery industries, the services industries 

which decreased the activities were computer, financial services and other business 

services industries.  

Thai industrial firms also carried out other technological activities in the 

period 2006 - 2008, such as acquisition or adaptation of external technology, reverse 

engineering, basic design, detail design, testing and quality control. The survey found 

that most of the firms have done testing and quality control of their operations, the 

percentage of firms carrying out these two activities were 69% and 66% respectively.  

 About collaboration in R&D and innovation activities, the survey found that 

the most important sources of information for R&D were the customers, internal 

sources within the companies and from the internet, respectively. Parties where 

industrial firms mostly collaborated in R&D activities were customers, buyers, and 

Thai and foreign suppliers respectively. The collaboration of industrial firms with 

universities or public research institute was mostly done in terms of receiving student 

trainees to the companies, co-researches, contract researches and training. The 

important reasons for collaboration among parties were knowledge transfers, entering 
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into new branches of technologies, and building long-term strategic partnerships. 

(STI, 2009: 77 – 79) 

The survey, using standard definitions of the R&D activities referring to 

Frascati Manual (OECD, 2002) and Innovation activities referring to the Oslo Manual 

(OECD, 1997), had statistically sampled a selection of a total of 8,174 firms  from 

27,022 firms of 23 manufacturing sectors and 6 service sectors, whose revenues were 

greater than 12 million THB in 2008 (STI, 2009: 11- 12). Of the 8,174 sampled, a 

total of 3,230 completed questionnaires or approximately 40% were received for 

analyses. The sample’s profiles and some related decisions in R&D and innovation 

activities are summarized in Table 4.1 – 4.12 and the list of variable description is 

attached in Appendix A, and the survey’s questionnaire is attached in Appendix B.   

Table 4.1 – 4.5 summarize some of the sample firms’ profiles. Of the total 

3,230 samples from different industries, we categorize by ISIC code (International 

Standard Industrial Classification of All Economic Activities) into 5 groups as 

presented in Table 4.1, ISIC group 1 - 3 consist of total 2,613 firms from manufacturing 

industries and 617 firms from services industries  

 

Table 4.1 Frequency of Services and Manufacturing Firms by ISIC Group  

 

ISIC group Services Manufacturing Total 

1 : (151 - 192) - 701 701 

2 : (201 - 293) - 1,215 1,215 

3 : (300 - 372) - 697 697 

6 : (641 - 660) 141 - 141 

7 : (721 - 749) 476 - 476 

Total 617 2,613 3,230 

 

Profile of ownership status and experiences of firms are summarized in Table 

4.2 – 4.3 respectively.  As presented in Table 4.2, most of the samples or a total of 

2,218 firms are wholly locally owned companies, where as 425 are wholly foreign-

owned and the rest of the 587 companies are joint-ventures between local and foreign 

shareholders. As shown in table 4.3, the overall average experiences of firms, years 

from establishment, are around 17 years.  The highest value of 18.50 years is for the 
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firms in the ISIC group no. 6 and the lowest value of 12.37 years is in the firms in the 

ISIC group no.7. 

 

Table 4.2 Summary of Firms’ Ownership Status by ISIC Group 

 

ISIC group Wholly 

locally 

owned 

company 

71-99% 

locally 

owned 

51-70% 

locally 

owned 

1-50% 

locally 

owned 

Wholly 

foreign-

owned 

company 

Frequency 

1 : (151 - 192) 558 30 33 36 44 701 

2 : (201 - 293) 832 49 75 91 168 1,215 

3 : (300 - 372) 389 25 50 73 160 697 

6 : (641 - 660) 100 13 14 4 10 141 

7 : (721 - 749) 339 26 53 15 43 476 

Total 2,218 143 225 219 425 3,230 

 

Table 4.3 Summary of  Firms’ Experience  by ISIC Group 

 

ISIC group Mean Std. Dev. Freq. 

1 : (151 - 192) 20.34  11.34  701 

2 : (201 - 293) 17.38  10.51  1215 

3 : (300 - 372) 16.02  9.40  697 

6 : (641 - 660) 18.50  15.24  141 

7 : (721 - 749) 12.37 8.22 476 

Total 17.04 10.69 3,230 

 

Table 4.4 and 4.5 present the summaries of firms’ employee numbers and sale 

amounts for the year 2008 by ISIC group, respectively. As shown in table 4.4, the 

average of firms’ total number of employees is 429 persons. The highest number is of 

firms in the ISIC group no.6, with the value of 1,308 persons and the lowest are of 

firms in the ISIC group no.2, with the value of 275 persons. As presented in table 4.5, 

the average sales of sample firms is 2,558 million THB. The highest value of 5,003 

million THB is for firms in ISIC group no.6 and the lowest value of 278 million THB 

of firms in ISIC group no.7. We notice that the sales amount of firms is not normal 

distributed.  
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Table 4.4 Summary of  Firms’ Employees by ISIC Group  

 

ISIC group Mean Std. Dev. Freq. 

1 : (151 - 192) 472.23 1,302.00 701 

2 : (201 - 293) 275.17 508.47 1,215 

3 : (300 - 372) 564.03 1,976.92 696 

6 : (641 - 660) 1,308.91 4,047.60 141 

7 : (721 - 749) 302.51 1,392.52 476 

Total 429.38 1,533.49 3,229 

 

Table 4.5 Summary of  Firms’ Sales Amount in 2008 (thousand THB) by ISIC Group 

 

ISIC group Mean Std. Dev. Freq. 

1 : (151 - 192) 1,151,714 3,510,184 701 

2 : (201 - 293) 3,885,211 57,347,781 1,215 

3 : (300 - 372) 2,724,119 16,598,807 697 

6 : (641 - 660) 5,003,645 15,555,694 141 

7 : (721 - 749) 278,467 694,574 476 

Total 2,558,718 36,210,733 3,230 

 

Table 4.6 – 4.7 present a summary number of firms carrying out R&D (either 

in Thailand or foreign) or innovation activities (in Thailand) (RDI) in the year 2008. 

As presented in table 4.6, the total amount of 707 firms or 22% of samples pursued 

such activities. Firms in manufacturing industries (ISIC group no.1-3), an average of 

23-29%, carried out RDI activities more than those in service industries (ISIC group 

no.6 -7), an average of 11-14%.  Categorized by owner status as presented in table 

4.7, the wholly foreign-owned companies, average of 41%, carried out RDI activities 

more than those of joint-venture, an average of 29-37%, and those of wholly locally 

owned companies, an average of 15%.    
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Table 4.6 Summary of Firms Carrying Out R&D or Innovation Activities by ISIC 

Group 

 

ISIC group RDI Non-RDI Total 

1 : (151 - 192) 160 (23%) 541 (77%) 701 

2 : (201 - 293) 275 (23%) 940 (77%) 1,215 

3 : (300 - 372) 202 (29%) 495 (71%) 697 

6 : (641 - 660) 20 (14%) 121 (86%) 141 

7 : (721 - 749) 50 (11%) 426 (89%) 476 

Total 707 (22%) 2523 (78%) 3,230 

  

Table 4.7 Summary of  Firms Carrying Out R&D or Innovation Activities by Firms’ 

Ownership  

 

Ownership status RDI Non-RDI Total 

Wholly locally owned company 341 (15%) 1,877 (85%) 2,218 

71-99% locally owned 48 (34%) 95 (66%) 143 

51-70% locally owned 65 (29%) 160 (71%) 225 

1-50% locally owned 80 (37%) 139 (63%) 219 

Wholly foreign-owned company 173 (41%) 252 (59%) 425 

Total 707 (22%) 2523 (78%) 3,230 

 

Table 4.8 – 4.12 summarized some of the related decision about R&D and 

innovation, the allocation efforts and mode of such activities. About R&D activities in 

Thailand, for the year 2008, most of the firms, 65% of total 356 samples, chose R&D 

in product only rather than in process, 12%, or carried out both process and product, 

23%, as shown in table 4.8. In terms of mode of doing R&D, most of the firms 

pursued such activities by themselves (in-house mode), 88% of total samples, rather 

than contracting out to other parties, 5%, or did it both by themselves and contracted 

out, 7%, as presented in table 4.9.  
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Table 4.8 Summary of  Firms’ Allocation of  R&D Efforts 

 

r&d allot Freq. Percent Cum. 

rd-process 43 12.08 12.08 

rd-product 231 64.89 76.97 

rd-process & product 82 23.03 100 

Total 356 100   

 

Table 4.9 Summary of  Firms’ Mode of R&D Activities in Thailand 

 

mode of r&d Freq. Percent Cum. 

in-house 329 87.97 87.97 

contract out 20 5.62 98.03 

 in-house & contract out  25 7.02 100 

Total 374 100   

 

Different from R&D activities, firms mostly decided to innovate both process 

and product, 53% of total samples, rather than only product, 29%, and only process, 

18%, as summarized in table 4.10.  However, it is similar to R&D activities in terms 

of mode of innovation. Most of the firms pursued process or product innovation by 

themselves (in-house mode), around 80% of total samples, rather than by  co-

operation or by other means, 6-7%, or did it both by themselves and by co-operation 

or by other means, 12-14%, as presented in table 4.11 – 4.12.    

 

Table 4.10  Summary of  Firms’ Allocation of Innovation Efforts  

 

invallot Freq. Percent Cum. 

inv-process 77 17.50% 17.50 

inv-product 127 28.86% 46.36 

inv-process & product 236 53.64% 100.00 

Total 440 100%    
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Table 4.11  Summary of Firms’ Mode of Process Innovation Activities  

 

invprocm Freq. Percent Cum. 

in-house 227 79.65% 79.65 

co-operation or by others 17 5.96% 85.61 

in-house & co-operation or by others 41 14.39% 100.00 

Total 285 100%   

 

Table 4.12  Summary  of Firms’ Mode of Product Innovation Activities  

 

invprodm Freq. Percent Cum. 

in-house 286 80.79% 80.79 

co-operation /by others 25 7.06% 87.85 

in-house and co-operation/by others  43 12.15% 100.00 

Total 354 100%   

 

In this study, we use STATA/SE 12.0 program for all analyses and empirical 

studies. The results of analysis and discussion are presented in the next chapter.  



 

CHAPTER 5 

 

EMPIRICAL ANALYSIS 

 

This chapter summarizes the results of the test specifications presented in the 

previous chapter.  The analyses of investigation of technological investment of Thai 

industries are described into two main subsections, the R&D and innovation activities 

of Thai industries in 2008. We explore factors influencing the decision to invest, the 

expenditure spent and some related decisions, the allocation efforts and mode of 

investment. Results are summarized and additional discussions with ASEAN related 

are included.    

 

5.1  R&D Activities 

 

In this section, is a summary of the descriptive statistic of firms which carried 

out R&D activities in Thailand in 2008, with a discussion involving institutional 

factors, and the results of estimation and related data of firms’ decisions to carry out 

R&D activities in Thailand in 2008, the expenditures, and allocation efforts and mode 

of such activities are also described.  

 

             5.1.1  Decision of Firms to Pursue R&D Activities  

Table 5.1 summarized the frequency of firms which carried out R&D activities 

(rdlocal = 1) and those which did not carry out (rdlocal = 0), in terms of ISIC group, 

ownership status and whether they had other technological activities in Thailand for 

year 2008. The results of chi square test for independent testing show that R&D 

decision is significantly dependent upon the three variables. Here are some 

discussions for the found descriptive evidence. As different industries have different 

characteristics or environment, such as degree of competition, state of life cycle, or 

technological development, so the group of industries affects the behavior or decision 

of firms on whether to allocate their resources for R&D or not. Foreign firms seem to 
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do less R&D than local or joint ventures, since they would focus on their market or 

commercialize their products or services developed in their own countries. They may 

have studies on Thai market to adapt their products before launching. And certainly, 

firms having other relevant technological activities, such as acquisition or adaptation 

of external technology, reverse engineering, basic design, detail design, testing and 

quality control, thus they would have more chance to find ways to improve or develop 

new products or process, and carry out more R&D activities.        

 

Table 5.1 Descriptive Statistics of Firms Carrying Out R&D Activities in Thailand in 

2008 (1) 

 

Variables Non- R&D 

(obs.) 

R&D  

(obs.) 

chi2 test 

isic1   55.2923*** 

1 : (151 - 192) 594 107  

2 : (201 - 293) 1,039 176  

3 : (300 - 372) 631 66  

6 : (641 - 660) 133 8  

7 : (721 - 749) 458 18  

Total 2,855 375  

Owner   17.5489*** 

Wholly locally owned 1,968 250  

71-99% locally owned 115 28  

51-70% locally owned 188 37  

1-50% locally owned 198 21  

Wholly foreign-owned 386 39  

Total 2,855 375  

technological activities in Thailand   37.5959*** 

No 418 12  

Yes 2,437 363  

Total 2,855 378  

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 
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Table 5.2 summarized mean and standard deviation of  characteristic variables 

between two groups of firms, those which carried out R&D activities in Thailand in 

2008 versus those who did not, and also shows the results of  t-test  for means of 

variables; total employee, experience of firms, log of total sales, export portion of 

sales, portion of sales to parent company, portion of sale as original equipment 

manufacturing (OEM), portion of sales as own design manufacturing (ODM), portion 

of sales as own brand manufacturing (OBM), and portion of sale by other category. 

The results of t-test show that almost the characters of the two groups have 

statistically different means except the portion of sale by other category. We notice 

that R&D firms are significantly older and bigger compared to non-R&D firms, in 

terms of employee and sales. They would have more resources and also experiences 

so they dare to take more risks for new projects, including the R&D. Firms with 

higher portion of export sales normally are in the market with higher competition than 

those having major sales portions in domestic market, so they need their products or 

process developed over time and to tentatively invest more in R&D projects. Firms 

with a higher portion of OEM sales, normally produce by planned order from 

customers, would not always need their products development and not have much 

interest in R&D project, but prefer to keep their standard and cost of production to 

follow their plan. Lastly, the results also harmonize with those of firms with their own 

design or having their own brand, since they must always try to keep their products or 

processes new in the market, so they would continuously invest in R&D or innovation 

projects.  

 

Table 5.2 Descriptive Statistics of Firms Carrying Out R&D Activities in Thailand in 

2008 (2) 

 

Variables  Non- R&D firms R&D firms P-value 

employee mean 356.4776 984.2240 0.0000*** 

 std. 1229.1370 2902.1990  

experience mean 16.2697 22.8827 0.0000*** 

 std. 10.1386 12.8114  

lnsale mean 18.9527 20.2332 0.0000*** 

 std. 1.9085 2.0282  
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Table 5.2  (Continued) 

 

Variables  Non- R&D firms R&D firms P-value 

salese mean 24.0385 34.9801 0.0000*** 

 std. 35.5573 34.5266  

sparent  mean 9.5926 15.3094 0.0006*** 

 std. 28.2743 31.9271  

soem mean 47.1644 20.7997 0.0000*** 

 std. 46.6038 33.4533  

sodm mean 12.4799 16.4613 0.0194** 

 std. 29.7153 29.4696  

sobm mean 25.4350 44.4768 0.0000*** 

 std. 41.0475 43.0317  

sother mean 0.9093 1.4484 0.2776 

 std. 8.5434 9.1825  

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 

 

Table 5.3 and 5.4 reports the estimates of the firms’ decision to carry out R&D 

in Thailand in the year 2008, using the logit model as presented in equation (14) and 

scobit model as in equation (15). The coefficients of each model are exponentiated so 

that we can interpret them as odds ratios, which are easier for interpretation.  The 

odds ratios indicate how  one unit change in each independent variable would affect, 

increase or decrease by a certain factor, the odds that the outcome variable of being 

“1” versus “0”, here is the odds of firms deciding to carry out R&D in Thailand 

(rdlocal = 1) versus not carrying out (rdlocal = 0).    

As presented in table 5.3, the likelihood ratio chi-square of 292.50 with a p-

value of 0.0000 indicates that the model as a whole fits significantly better than an 

empty model. The variables techact and lnsale, significance at 1%, affect the odds of 

firms deciding to carry out R&D versus not carrying out. Holding others variables at a 

fixed value, the odds of firms having other technological activities in Thailand 

(techact = 1), deciding to carry out R&D (versus not carrying out) increase by a factor 

of 3.56 or 256% higher. Odds ratio of variable lnsale indicated that a 1% increase in 
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sales increase the odds of firms’ deciding to carry out R&D (versus not carrying out) 

increase by a factor of 1.26.  

Three other variables which significantly increase the odds, but with lower 

effect, are employee, experience and salese. The results can be interpreted that, 

holding other variables at a fixed value, a one unit change of the total employee, 

experiences of firms, and export portion of firms’ revenue increase the odds of firms’ 

deciding to carry out R&D (versus not carrying out) by factors of 1.0001, 1.0346 and 

1.0040 respectively. The other variables those significantly, but decreasingly, 

affecting the odds are ISIC group no.6  and  7 (categories of isic1), and two firms 

group with ownership status of 1-50% locally owned and wholly foreign-owned 

(categories of owner). Holding other variables with a fixed value, odds of firms’ in the 

ISIC group no.6 and 7 deciding to carried out R&D (versus not carrying out) decrease 

from those firms  in ISIC group no.1 (the reference group) by factors of 0.23 and 0.55, 

or 77% and 45% lower, respectively.  With the same conditions, odds of firms’ with 

ownership status of 1-50% locally owned and wholly foreign-owned  deciding to 

carry out R&D (versus not carrying out) decrease from those of firms with wholly 

locally-owned (the reference group) by factors of 0.45 and 0.43, or 55% and 57% 

lower, respectively. 

 

Table 5.3 Estimation of R&D activities in Thailand in 2008 (Logistic Regression) 

 

rdlocal Odds Ratio Std. Err. P-value 

isic1    

2 : (201 – 293)  

 1.1250 

0.1656 0.4240 

3 : (300 – 372) 0.7608 0.1385 0.1330 

6 : (641 – 660) 0.2261*** 0.0986 0.0010 

7 : (721 – 749) 0.546** 0.1555 0.0340 

owner    

71-99% locally owned 1.2876 0.3129 0.2980 

51-70% locally owned 1.0804 0.2291 0.7150 

1-50% locally owned 0.4487*** 0.1154 0.0020 

Wholly foreign-owned 0.425*** 0.0882 0.0000 

employee 1.0001*** 0.0000 0.0040 
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Table 5.3  (Continued) 

 

   

rdlocal Odds Ratio Std. Err. P-value 

techact 3.5627*** 1.1035 0.0000 

experience 1.0346*** 0.0051 0.0000 

lnsale 1.2653*** 0.0443 0.0000 

salese 1.0040** 0.0017 0.0220 

_cons 0.0002*** 0.0002 0.0000 

Number of obs  3229   

Log likelihood -1013.456   

LR chi2(13) 292.5   

Prob > chi2  0.0000   

Pseudo R2  0.1261   

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 

 

Table 5.4 presents the results of skewed logistic regression or scobit model, 

for estimation of firms’ decision to carry out R&D activities (rdlocal), of which 

interpretations of odds ratios are similar to the logit model. The additional variable to 

be tested is  , the variable measuring skewness. The likelihood-ratio test at the 

bottom of the table, rejects Ha:   = 1, indicates that the model is significantly, at 1%, 

different from a logit model. Therefore, we should use the scobit model in this case. 

The variables  lnsale and wholly foreign-owned, significance at 1%, techact and 1-

50% locally owned, significant at 5%, affect the odds of firms deciding to carry out 

R&D versus not carrying out. Holding other variables at a fixed value, odds ratio of 

variable lnsale indicates that a 1% increase in sales increases the odds of firms’ 

deciding to carry out R&D (versus not carrying out) increase by a factor of 1.48. 

Having other technological activities in Thailand (techact = 1), the odds of firms 

deciding to carry out R&D (versus not carrying out) increase by a factor of 5.74 or 

473% higher.  

Five other variables which significantly increase the odds, but with lower 

effect or less than 10%, are employee, experience, salese, sodm and sobm. The results 

can be interpreted that, holding other variables at a fixed value, a one unit change of 

the total employee, experiences of firms, export portion of firms’ revenue, portions of 
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sales to parent, sales as ODM, and sales OBM, increase the odds of firms’ deciding to 

carry out R&D (versus not carrying out) by factors of 1.0006, 1.0902, 1.0094, 1.0130, 

1.0155 and 1.0196 respectively.   

The other variables which significantly, but decreasingly, affect the odds are 

the two firms group with ownership status of 1-50% locally owned and wholly 

foreign-owned. Holding other variables with a fixed value, odds of firms’ with 

ownership status of 1-50% locally owned and wholly foreign-owned deciding to carry 

out R&D (versus not carrying out) decrease from those of firms with wholly locally-

owned (the reference group) by factors of 0.25 and 0.24, or 75% and 76% lower, 

respectively. 

 

             5.1.2  Firms’ R&D Expenditure  

The related results of estimation of firms’ expenditure in R&D activities are 

presented in tables 5.5 and 5.6. The correlation matrix of the variables is presented in 

table 5.5, here we assign employee as the instruments of an endogenous independent 

variable, lnsale. Since the dependent variable, the natural log of R&D expenditure 

(lnrdexp), is in the log form, then we would interpret the coefficients as the 

percentage differences of R&D expenditure, when the explanatory variables change in 

one unit. In the case of the dependent variable is also in the log form, the coefficient is 

considered to be an elasticity or here, the percentage changes of R&D expenditure 

when  that dependent variables change by one percent.   

From the results presented in table 5.6, the percentage difference of R&D 

expenditures among the firms can be significantly explained by four variables, which 

are lnsale, rdstaff, exco1 and exco2, 1% significance for the first two variables and 

10% for the other two. We can interpret that a percentage difference of firms’ total 

sales resulted in a 34% difference of R&D expenditures. The expenditures increase by 

2% when firms acquire one more R&D staff, and also increased by 24% if firms 

cooperate intensely with business partners or university or public research institutes in 

carrying out R&D or innovation activities. The information sources of firms’ R&D or 

innovations, either from within the company or associate companies, business partner, 

and university or public research institutes, do not affect the difference of the R&D 

expenditures. 
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Table 5.4 Estimation of R&D Activities in Thailand in 2008 (Skewed Logistic 

Regression) 

 

rdlocal Odds Ratio Std. Err. P-value 

isic1    

2 : (201 - 293) 1.1333 0.3819 0.7100 

3 : (300 - 372) 0.5946 0.2259 0.1710 

owner    

71-99% locally owned 2.4968 1.8423 0.2150 

51-70% locally owned 1.9978 1.1411 0.2260 

1-50% locally owned 0.2518** 0.1438 0.0160 

Wholly foreign-owned 0.2368*** 0.1163 0.0030 

employee 1.0006* 0.0003 0.0650 

techact 5.7386** 3.8955 0.0100 

experience 1.0902*** 0.0258 0.0000 

lnsale 1.4842*** 0.1781 0.0010 

salese 1.0094** 0.0043 0.0280 

sparent 1.013 0.0084 0.1200 

soem 0.9888 0.0075 0.1390 

sodm 1.0155* 0.0083 0.0600 

sobm 1.0196** 0.0084 0.0190 

_cons 0.0000*** 0.0001 0.0000 

/lnalpha -2.3684*** 0.3770 0.0000 

alpha 0.0936 0.0353  

Likelihood-ratio test of alpha=1:   chi2(1) =    17.03    Prob > chi2 = 0.0000  

Number of obs 2609   

Zero outcomes 2260   

Nonzero outcomes 349   

Log likelihood -855.0229     

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 
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Table 5.5 Correlation Matrix Variables of  R&D Expenditure 

 

 lnrdexp experience lnsale employee salese rdfund1 rdstaff 

lnrdexp 1       

experience 0.0254 1      

lnsale 0.5666 0.1791 1     

employee 0.3442 -0.0571 0.4485 1    

salese 0.0711 -0.0171 0.2247 0.142 1   

rdfund1 -0.0036 0.0827 0.1498 0.0559 -0.0217 1  

rdstaff 0.5739 -0.0573 0.3782 0.3561 0.0505 -0.0121 1 

 

Table 5.6 Estimation of  R&D Expenditure (Instrumental Variables (2SLS) 

Regression) 

 

Lnrdexp Coefficient t-ratio P-value 

Lnsale 0.3450*** 3.9300 0.0000 

Experience -0.0032 -0.6300 0.5300 

Salese -0.0029 -1.4800 0.1390 

rdfund1 -0.0055 -1.6300 0.1040 

Rdstaff 0.0212*** 6.4500 0.0000 

info1 0.0383 0.2900 0.7710 

info2 -0.0686 -0.4300 0.6660 

info3 -0.2134 -1.4400 0.1500 

info4 1.3728 1.2900 0.1990 

exco1 0.2404* 1.6800 0.0940 

exco2 0.2462* 1.6600 0.0980 

exco3 0.0312 0.2300 0.8170 

Urco -0.0462 -0.3300 0.7390 

_cons 6.7759*** 3.5800 0.0000 

Instrumented:  lnsale  

Instruments:   experience salese rdfund1 rdstaff info1 info2 info3 info4 exco1 exco2 exco3 urco 

employee 

Number of obs 369   

F( 13,   358) 20.42   

Prob > F 0.000   

R-squared 0.4902   

Adj R-squared 0.4715   

Root MSE 1.0453   

 

Notes :  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 
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             5.1.3  Firms’ Allocation of R&D Effort and Mode of R&D Activities  

Table 5.7 and 5.8 report the estimation of the firms’ decision on the allocation 

effort (rdallot) and mode (rdm) of carrying out R&D in Thailand in the year 2008, by 

using multinomial logit model as presented in equation (19), but with some different 

variables. The coefficients of each estimation are exponentiated so that we can 

interpret them as relative risk ratios, which indicate the factor ratio, for a one-unit 

increase of predictor variable for being a certain outcome versus the base outcome.  

Presented in table 5.7 is the estimation result of the firms’ decision on 

allocation of R&D effort, of which the outcomes include carrying R&D only process, 

only product, or both process and product. The decision to carry out R&D only in 

product (rd_prod) is assigned as the base outcome, since most firms selected this 

alternative. The likelihood ratio chi-square of 87.33 with a P-value less than 0.001 

indicates that the model as a whole fits significantly better than an empty model.  

Five predictors which significantly affect the odds of firms deciding to carry 

out only R&D in process (rd_process) versus only R&D in product (base outcome) 

are 3.isic1, sobm, info1, info2 and urco.  The relative risk ratio switching from ISIC 

group no.1 (reference group) to no.3 (3.isic1) is 3.74 for carrying only R&D in 

process versus only in product. The ratios of having  their own company or associated 

company (info1), having business partners (info2) as the important sources of 

information, and having frequent engagement in R&D or innovation activities with 

universities/public research institutes (urco) are 3.51, 2.84 and 0.46 respectively, for 

carrying only R&D in process versus only in product. For a one-unit increase in 

portion of OBM sales (sobm), the relative risk ratio is 0.98 for carrying only R&D in 

process versus only in product.  

The odds of firms deciding to carry out both R&D in process and product 

(rd_product_process) versus only R&D in product (base outcome) are significantly 

affected by seven predictors, those are 2.isic1, 3.isic1, 4.owner, sobm, rdfund1, info3 

and exco3.  The relative risk ratio switching from ISIC group no.1 (reference group) 

to no.2 (2.isic1), to no.3 (3.isic1), and from wholly locally-owned (reference group) to 

1-50% locally owned (4.owner) are 2.15, 2.92 and 0.13 respectively, for carrying both 

R&D in process and product versus only in product. For a one-unit increase in portion 

of OBM sales (sobm) and portion of own fund used in R&D (rdfund1), the relative 
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risk ratios are both 0.99 for carrying both R&D in process and product versus only in 

product. The ratios of having  universities, other higher education institutes or public 

research institutes  as the important sources of information for R&D (info3), and 

having intense cooperation with other institutes than business partners and university 

or public research institutes (exco3) are 0.46 and 2.26 respectively, for carrying both 

R&D in process and product versus only in product. 

 

Table 5.7 Estimation of Firms’ Allocation of  R&D Efforts (Multinomial Logistic 

Regression) 

 

rdallot RRR Std. error P-Value 

rd_process     

 isic1    

 2 : (201 - 293) 1.0500 0.5437 0.9250 

 3 : (300 - 372) 3.7366** 2.0783 0.0180 

 owner    

 71-99% locally owned 1.0142 0.8679 0.9870 

 51-70% locally owned 1.2234 0.7907 0.7550 

 1-50% locally owned 0.6351 0.5224 0.5810 

 Wholly foreign-owned 0.6045 0.4204 0.4690 

 employee 1.0000 0.0002 0.9520 

 techact 833,610 685,000,000 0.9870 

 experience 1.0211 0.0151 0.1580 

 sobm 0.9789*** 0.01 0.0000 

 lnsale 1.00 0.14 0.9920 

 salese 1.00 0.01 0.4960 

 rdfund1 0.9875 0.0100 0.2150 

 rdstaff 0.9960 0.0104 0.7010 

 info1 3.5144** 1.8441 0.0170 

 info2 2.8413* 1.7510 0.0900 

 info3 0.8932 0.4761 0.8320 

 exco1 0.5413 0.2674 0.2140 

 exco2 0.6232 0.3587 0.4110 

 exco3 0.9963 0.4859 0.9940 

 urco 0.4605* 0.2033 0.0790 

 _cons 0.0000 0.0004 0.9860 

rd_product  (base outcome)   
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Table 5.7  (Continued) 

 

   

rdallot RRR Std. error P-Value 

rd_product_process    

 isic1    

 2 : (201 - 293) 2.1459* 0.8564 0.0560 

 3 : (300 - 372) 2.9248** 1.4229 0.0270 

 owner    

 71-99% locally owned 0.8744 0.5093 0.8180 

 51-70% locally owned 0.9899 0.4904 0.9840 

 1-50% locally owned 0.1318** 0.1173 0.0230 

 Wholly foreign-owned 0.5647 0.2911 0.2680 

 employee 1.0001 0.0001 0.3180 

 techact 2.7968 3.1998 0.3690 

 experience 0.9803 0.0137 0.1550 

 sobm 0.9911** 0.0037 0.0170 

 lnsale 1.0677 0.1085 0.5190 

 salese 1.0067 0.0048 0.1580 

 rdfund1 0.9858* 0.0079 0.0730 

 rdstaff 1.0038 0.0066 0.5650 

 info1 1.5069 0.5480 0.2590 

 info2 1.3659 0.5892 0.4700 

 info3 0.4558* 0.1933 0.0640 

 exco1 0.9438 0.3749 0.8840 

 exco2 0.7891 0.3263 0.5670 

 exco3 2.2622** 0.7883 0.0190 

 urco 0.8169 0.2982 0.5800 

 _cons 0.0856 0.2009 0.2950 

Number of obs   331.000   

Log likelihood  -241.35091   

LR chi2(19)   87.330   

Prob > chi2   0.000   

Pseudo R2   0.151   

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 
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The estimation results of firms’ decision to select the R&D mode are 

presented in table 5.8. The outcomes include only in-house, only contract out or 

cooperation with others, and both in-house and contract out or cooperation with 

others. The decision to carry out R&D only in-house (in_house) is assigned to be the 

base outcome, since most firms selected this alternative. The likelihood ratio chi-

square of 109.900 with a P-value less than 0.001 indicates that the model as a whole 

fits significantly better than an empty model.  

Only five predictors significantly affect the odds of firms deciding to carry out 

R&D only by contract out or cooperation with others (contract_out) versus the base 

outcome is 5.owner, lnsale, rdfund1, rdstaff and info2. The relative risk ratio 

switching from wholly locally-owned group (reference group) to wholly foreign-

owned (5.isic1) is 8.76 for carrying only R&D by contract out, or cooperation with 

others versus do it in-house. We can say that foreign firms, compared to the local 

firms, would rather carry out R&D by contract out.  The ratios of having business 

partners (info2) as important sources of information is 0.15, for carrying R&D only 

by contract out or cooperation with others versus the base outcome. This indicates that 

firms would remain using in-house mode, rather than contract out, if they use 

important information for R&D from their clients or supplier. For a percentage 

difference of sale, the relative risk ratio is 1.51 for carrying R&D only by contract out 

or cooperation with others versus the base outcome. And, for one-unit increase in 

portion of own funding of R&D (rdfund1) and number of R&D staff (rdstaff), the 

relative risk ratio are 0.94 and 0.93 respectively for carrying R&D only by contract 

out or cooperation with others versus the base outcome.  

The odds of firms deciding to carry out both R&D in-house and by contract 

out or cooperation with others (in_house_contract_out) versus only R&D in-house 

(base outcome) are significantly affected by four predictors, those are rdfund1, info1, 

info3 and exco2.  For a one-unit increase in portion of own fund used in R&D 

(rdfund1) the relative risk ratios are 0.95 for carrying both R&D in-house and by 

contract out or cooperation with others versus only in-house. The relative risk ratios 

of having their own company or associate companies (info1), or universities or public 

research institutes as the important sources of information for R&D (info3), and 

having intense cooperation with university or public research institutes (exco2) are 

4.35, 3.35 and 4.96 respectively, for carrying both R&D in-house and by contract out 

or cooperation with others versus only in-house. 
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Table 5.8 Estimation of Firms’ Mode of  R&D Activities (Multinomial Logistic 

Regression) 

 

rdm RRR Std. error P-Value 

in_house  (base outcome)   

contract_out     

 isic1    

 2 : (201 - 293) 1.0439 0.7603 0.9530 

 3 : (300 - 372) 0.7708 0.7315 0.7840 

 owner    

 71-99% locally owned 0.9517 1.2574 0.9700 

 51-70% locally owned 1.3428 1.5818 0.8020 

 1-50% locally owned 0.0000 0.0002 0.9910 

 Wholly foreign-owned 8.7616** 7.6522 0.0130 

 employee 1.0001 0.0002 0.7480 

 techact 0.4733 0.6274 0.5730 

 experience 0.9797 0.0288 0.4850 

 sobm 0.9906 0.01 0.2110 

 lnsale 1.5106* 0.33 0.0580 

 salese 0.9917 0.01 0.3980 

 rdfund1 0.9378*** 0.0131 0.0000 

 rdstaff 0.9312** 0.0337 0.0490 

 info1 1.9501 1.4327 0.3630 

 info2 0.1476** 0.1183 0.0170 

 info3 3.4023 2.6788 0.1200 

 exco1 0.5748 0.4068 0.4340 

 exco2 1.0522 0.8332 0.9490 

 exco3 0.5321 0.4354 0.4410 

 urco 1.7992 1.3732 0.4420 

 _cons 0.0540 0.2248 0.4840 

_in_house___contract_out    

 isic1    

 2 : (201 - 293) 1.5542 1.0607 0.5180 

 3 : (300 - 372) 1.7504 1.6319 0.5480 

 owner    

 71-99% locally owned 3.4453 3.1348 0.1740 

 51-70% locally owned 0.7805 0.9175 0.8330 

 1-50% locally owned 0.3704 0.5098 0.4710 

 Wholly foreign-owned 0.0000 0.0005 0.9890 
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Table 5.8  (Conditnued) 

 

   

rdm RRR Std. error P-Value 

 employee 1.0001 0.0004 0.7330 

 techact 1.12E+06 2.08E+09 0.9940 

 experience 0.9960 0.0238 0.8680 

 sobm 0.9966 0.0072 0.6370 

 lnsale 1.2327 0.2682 0.3360 

 salese 0.9999 0.0101 0.9960 

 rdfund1 0.9478*** 0.0111 0.0000 

 rdstaff 0.9680 0.0205 0.1250 

 info1 4.3547* 3.6162 0.0760 

 info2 1.1784 1.2055 0.8720 

 info3 3.3473* 2.2213 0.0690 

 exco1 0.6457 0.4343 0.5160 

 exco2 4.9619** 3.7695 0.0350 

 exco3 1.5539 0.9486 0.4700 

 urco 0.5649 0.4872 0.5080 

 _cons 0.0000 0.0000 0.9920 

Number of obs   346.000   

Log likelihood  -96.46946   

LR chi2(19)   109.900   

Prob > chi2   0.000   

Pseudo R2   0.3629   

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 

 

5.2  Innovation Activities  

 

Likewise as in the previous section, this section will go through the results 

of the study of innovation activities. A Summary of descriptive statistic of firms 

carrying out innovation activities in 2008 and the results of estimation relating the 

firms’ decisions in carrying out innovation activities in 2008, the expenditures, 

allocation efforts and mode of process and product innovations are described.  
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             5.2.1  Decision of Firms to Pursue Innovation Activities  

Table 5.9 summarized the frequency of firms carrying out R&D activities (inv 

= 1) and those not carrying out (inv = 0), in terms of ISIC group, ownership status and 

whether they had other technological activities in Thailand for the year 2008. The 

results of chi square test for independent testing show that the decision in innovations 

is significantly dependent upon the three variables. The results and discussions for 

these three descriptive analyses are akin to item 5.1.1.      

 

Table 5.9 Descriptive Statistic of Firms Carrying Out Innovation Activities in 2008 (1) 

 

Variables Non- Innovated Innovated chi2 test 

 (obs.) (obs.)  

isic1   53.0229*** 

1 : (151 - 192) 594 107  

2 : (201 - 293) 1,015 200  

3 : (300 - 372) 594 103  

6 : (641 - 660) 129 12  

7 : (721 - 749) 458 18  

Total 2,790 440  

owner   22.5031*** 

Wholly locally owned 1,934 284  

71-99% locally owned 112 31  

51-70% locally owned 177 48  

1-50% locally owned 190 29  

Wholly foreign-owned 377 48  

Total 2,790 440  

technological activities in Thailand 60.6481*** 

No 423 7  

Yes 2,367 433  

Total 2,790 440  

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 

 

Table 5.10 summarized the mean and standard deviation of  characteristic 

variables of  the two groups of firms, those which carried out innovation activities in 
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2008 versus those which did not, and the results of  the t-test  for means of variables; 

total employee, experience of firms, log of sales, export portion of sale, portion of sale 

to parent company, portion of sale as original equipment manufacturing (OEM), 

portion of sale as own design manufacturing (ODM), portion of sale as own brand 

manufacturing (OBM), and portion of sale by other category. The results of the t-test 

show that almost the characteristics of the two groups have statistically different 

means except for the portion of sale by ODM and other category. The two different 

groups, both innovated and non-innovated firms, are in the same direction with those 

of the R&D and non-R&D firms as described in item 5.1.1.  

 

Table 5.10  Descriptive Statistic of Firms Carrying Out Innovation Activities in 2008 (2) 

 

Variables  Non- Innovated Innovated P-value 

experience mean 16.3029 21.6955 0.0000*** 

 std. 10.2587 12.1383  

employee mean 350.5468 929.0818 0.0000*** 

 std. 1207.8260 2,781.5370  

lnsale mean 18.9407 20.1196 0.0000*** 

 std. 1.9045 2.0434  

salese mean 23.8832 34.3484 0.0000*** 

 std. 35.4163 35.5235  

sparent mean 8.9572 17.8680 0.0000*** 

 std. 27.4433 34.5330  

soem mean 47.3194 23.8905 0.0000*** 

 std. 46.7366 35.4890  

sodm mean 12.6441 14.9878 0.1425 

 std. 30.0697 27.6364  

sobm mean 25.8102 39.6305 0.0000*** 

 std. 41.3455 42.4437  

saleother mean 0.9368 1.2207 0.541 

 std. 8.8831 7.1381  

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 
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Table 5.11 and 5.12 reports the estimates of the firms’ decision to carry out 

innovation activities in the year 2008, using the logit model as presented in equation 

(14) and scobit model as in equation (15). The odds ratios indicate how a one unit 

change of each independent variable would affect, increase or decrease by a certain 

factor, the odds that the outcome variable of being “1” versus “0”, here is that the 

odds of firms deciding to carry out innovation activities (inv = 1) versus not carrying 

out (inv = 0).    

As presented in table 5.11, the likelihood ratio chi-square of 300.03 with a p-

value of 0.0000 indicates that the model as a whole fits significantly better than an 

empty model. Holding other variables at a fixed value, the odds of firms, having other 

technological activities in Thailand (techact = 1), deciding to carry out innovation 

activities (versus not carrying out) increase by a factor of 7.21 or 621% higher. The 

odds ratio of variable lnsale indicated that a 1% increase in sales increases the odds of 

firms’ deciding to carry out innovation activities (versus not carrying out) increase by 

a factor of 1.24.  

Three other variables which significantly increase the odds, but with lower 

effect, or less than a 10% difference, are employee, experience and salese. The results 

can be interpreted that, holding other variables at a fixed value, a one unit change in 

the total employees, experiences of firms, and export portion of firms’ revenue 

increases the odds of firms’ deciding to carry out innovation activities  (versus not 

carrying out) by factors of 1.0001, 1.0275 and 1.0034 respectively.  The other 

variables which significantly, but decreasingly, affect the odds are ISIC group no.6 

and 7 (categories of isic1), and two firm groups with ownership status of 1-50% 

locally owned and wholly foreign-owned (categories of owner). Holding other 

variables with a fixed value, the odds of firms’ in the ISIC group no.6 and 7 deciding 

to carry out innovation activities  (versus not carrying out) decrease from those of 

firms  in ISIC group no.1 (the reference group) by factors of 0.40 and 0.52, or 60% 

and 48% lower, respectively.  With the same conditions, the odds of firms’ with an 

ownership status of 1-50% locally owned and wholly foreign-owned  deciding to 

carry out innovation activities  (versus not carrying out) decrease from those of firms 

wholly locally-owned (the reference group) by factors of 0.53 and 0.44, or 47% and 

56% lower, respectively. 
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Table 5.12 presents the results of skewed logistic regression for innovation 

activities (inv) estimation. The likelihood-ratio test at the bottom of the table, rejects 

Ha:   = 1, indicates that the model is significantly, at 1%, different from a logit 

model. Therefore, we should use the scobit model in this case, as in the case of R&D 

activities. The variables techact, and lnsale, significant at 1% and 5% respectively, 

affect the odds of firms deciding to carry out innovation activities versus not carrying out. 

Holding other variables at a fixed value, the odds of firms, having other technological 

 

Table 5.11  Estimation of Innovation Activities in Thailand in 2008 (Logistic   

                    Regression) 

 

inv Odds Ratio Std. Err. P-value 

isic1    

2 : (201 - 293) 1.2459 0.1781 0.1240 

3 : (300 - 372) 1.2182 0.1996 0.2280 

6 : (641 - 660) 0.3977** 0.1454 0.0120 

7 : (721 - 749) 0.5184** 0.1462 0.0200 

owner    

71-99% locally owned 1.2725 0.2948 0.2980 

51-70% locally owned 1.3382 0.2578 0.1300 

1-50% locally owned 0.5333*** 0.1214 0.0060 

Wholly foreign-owned 0.4409*** 0.0839 0.0000 

employee 1.0001*** 0.0000 0.0090 

techact 7.2153*** 2.8283 0.0000 

experience 1.0275*** 0.0048 0.0000 

lnsale 1.2387*** 0.0406 0.0000 

salese 1.0034** 0.0016 0.0350 

_cons 0.0002*** 0.0002 0.0000 

Number of obs  3229   

Log likelihood -1135.5308   

LR chi2(19)  300.03   

Prob > chi2  0.0000   

Pseudo R2  0.1167   

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 
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activities in Thailand (techact = 1), deciding to carry out innovation activities (versus 

not carrying out) increase by a factor of 26.17 or 2,517% higher. Odds ratio of 

variable lnsale indicates that a 1% increase in sales increase the odds of firms’ 

deciding to carry out innovation activities (versus not carrying out) increase by a 

factor of 1.66.  

Five other variables which significantly change the odds, but with lower effect 

or less than 10% different, are experience, salese, sparent, and soem. The results can 

be interpreted thus, holding other variables at a fixed value, a one unit change of 

experiences of firms, export portion of firms’ revenue, portions of sales to parent, and 

sales as OEM, changes the odds of firms’ deciding to carry out innovation activities 

(versus not carrying out) by factors of 1.0899, 1.0118, 1.0248, and 0.9828 

respectively.   

The other variables which significantly, but decreasingly, affect the odds are 

the two firm groups with an ownership status of 1-50% locally owned and wholly 

foreign-owned. Holding other variables with a fixed value, the odds of firms’ with an 

ownership status of 1-50% locally owned and wholly foreign-owned deciding to carry 

out innovation activities (versus not carrying out) decreases from those of firms with 

wholly locally-owned (the reference group) by factors of 0.16 and 0.11, or 84% and 

89% lower, respectively. 

 

Table 5.12  Estimation of Innovation Activities in Thailand in 2008 (Skewed Logistic  

                    Regression) 

 

inv Odds Ratio Std. Err. P-value 

isic1    

2 : (201 - 293) 1.8876 0.9555 0.2090 

3 : (300 - 372) 1.613 0.8116 0.3420 

owner    

71-99% locally owned 3.8334 4.2915 0.2300 

51-70% locally owned 3.9979 3.8354 0.1490 

1-50% locally owned 0.1585* 0.1524 0.0550 

Wholly foreign-owned 0.1115*** 0.0935 0.0090 

employee 1.0009 0.0006 0.1280 

techact 26.1863*** 30.8463 0.0060 
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Table 5.12  (Continued) 

 

   

inv Odds Ratio Std. Err. P-value 

experience 1.0899** 0.0429 0.0290 

lnsale 1.6616** 0.3822 0.0270 

salese 1.0118* 0.0066 0.0720 

sparent 1.0248* 0.0147 0.0880 

soem 0.9828* 0.0099 0.0850 

sodm 1.0082 0.0098 0.4000 

sobm 1.0176 0.0115 0.1230 

_cons 0.0000*** 0.0000 0.0060 

/lnalpha -2.7899*** 0.5444 0.0000 

Alpha 0.0614 0.0334  

Likelihood-ratio test of alpha=1:   chi2(1) =    17.60    Prob > chi2 = 0.0000 

Number of obs 2609   

Zero outcomes 2199   

Nonzero outcomes 410   

Log likelihood -977.9375   

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 

 

             5.2.2  Firms’ Expenditure for Innovation Activities  

The related results of estimation of firms’ expenditure in innovation activities 

are presented in tables 5.13 and 5.14. The correlation matrix of the variables is 

presented in table 5.13, we also assign employee as the instruments of an endogenous 

independent variable, lnsale, similar to the case of R&D expenditures.  The dependent 

variable, the natural log of expenditure for innovation activities (lninvexp), is also in 

the log form, so that we would interpret the coefficients in the same way as we have 

done for the results presented in table 5.6.   

The reports presented in table 5.14, show that percentage differences of 

innovation expenditures among the firms can be significantly explained by four 

variables, which are lnsale,  experience, salese, and invreslt, with a 1% significance 

for the first variable, 10% for  next one and 5% for the last two. We can interpret that 

a percentage difference in firms’ total sales resulted in a 56% difference of innovation 
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expenditures. Factors that have high negative effects on the expenditure is that firms 

having important results from innovation activities in 2006 – 2008 (invreslt), which 

caused a in decrease of 96%, when the others status held. The explanation for the 

effects having results from innovation in the recent year could be that when firms just 

succeeded in developing new products or process, they would not spend more on 

other technological development, but rather focus on business or market expansion. 

Other negative effects are from the firms’ experience in business and the portion of 

export sales. The information sources of firms’ R&D or innovation, and collaboration 

with external parties had no effect on the difference in the innovation expenditures.  

  

Table 5.13  Correlation Matrix Variables of Innovation Expenditure 

 

  lninvexp experience lnsale employee salese salenew 

lninvexp 1      

experience 0.0286 1     

lnsale 0.5254 0.2065 1    

employee 0.3015 -0.0681 0.4455 1   

salese 0.0329 -0.0047 0.1964 0.1267 1  

salenew 0.0601 -0.0475 0.0493 0.0855 0.0340 1 

 

Table 5.14  Estimation of Innovation Expenditure (Instrumental Variables (2SLS)  

                    Regression) 

 

lninvexp Coefficient t-ratio P-value 

lnsale 0.5593*** 5.9100 0.0000 

experience -0.0142* -1.6900 0.0910 

salese -0.007** -2.4800 0.0140 

salenew 0.0003 0.1300 0.8960 

invreslt -0.9636** -2.2000 0.0280 

limf1 0.0673 0.3300 0.7390 

limf2 0.2785 1.3000 0.1950 

limf3 -0.3304 -1.4600 0.1460 

limf4 0.1787 0.9100 0.3660 

info1 0.1429 0.6600 0.5120 

info2 -0.183 -0.7000 0.4830 
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Table 5.14  (Continued) 

 

lninvexp Coefficient t-ratio P-value 

info3 -0.1452 -0.6400 0.5230 

exco1 0.349 1.4900 0.1370 

exco2 -0.0987 -0.4200 0.6740 

exco3 0.1396 0.6500 0.5190 

urco -0.1979 -0.8700 0.3870 

_cons 5.2717*** 3.0100 0.0030 

Instrumented:  lnsale 

Instruments:    experience techact salese salenew invreslt  limf1 limf2 limf3 limf4 info1 info2 info3 

info4 exco1 exco2 exco3 urco employee 

Number of obs 292   

F( 16,   277) 2.96   

Prob > F 0.0002   

R-squared 0.3012   

Adj R-squared 0.2606   

Root MSE 1.4916   

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 

 

             5.2.3  Firms’ Allocation of Effort  and Mode of Innovation Activities  

Table 5.15 reports the estimates of the firms’ decision on the allocation of 

innovation effort (invallot) and table 5.16 – 5.17 reports those of mode (invm) on 

carrying out innovation activities in the year 2008, using multinomial logit model, as 

presented in equation (19). The coefficients of each estimation are exponentiated and 

interpreted as relative risk ratios in the same manner as the reports in table 5.7 – 5.8.  

Presented in table 5.15 is the estimation result of firms’ decision to allocate 

alternative efforts on innovation, of which the outcomes include innovating only 

process, only product, or both process and product. The decision to innovate both 

process and product (inv_process_product) is assigned to be the base outcome, since 

most firms selected this alternative. The likelihood ratio chi-square of 223.62 with a 

P-value less than 0.0001 indicate that the model as a whole fits significantly better 

than an empty model.  
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Only three of the predictors significantly affect the odds of firms deciding to 

innovate only process (inv_process) versus the base outcome, these are experience, 

salenew and exco1.  For a one-unit increase in firms’ experiences (experience) and the 

portion of sales from improved products (salenew), the relative risk ratio is 0.96 and 

0.97 respectively, these indicate that firms would rather decide to innovate in both 

process and product. The ratio of having intense cooperation with business partners 

(exco1) is 0.47, for innovating only process versus the base outcome, this implies that 

firms expected to continue innovating both in process and product when cooperating 

with business partners in such activities.  

The odds of firms deciding to innovate only product (inv_product) versus base 

outcome are significantly affected by four predictors; these are 3.isic1, 7.isic1, info1, 

and exco1.  The relative risk ratio switching from ISIC group no.1 (reference group) 

to no.3 (3.isic1) and from ISIC group no.1 (reference group) to no.7 (7.isic1) are 2.32 

and 32.79 respectively, for innovating only product versus the base outcome. The 

ratios of having important information for development within the company or from 

associated (info1), and intense cooperation with business partners (exco1) are 0.58 

and 0.34 respectively, for innovating only product versus the base outcome, these 

imply that firms expected to continue innovating both process and product when the 

information is found within the company or from associate companies, and when 

cooperating with business partners in such activities. 

 

Table 5.15  Estimation of Firms’ Allocation of Innovation Efforts (Multinomial  

                    Logistic Regression) 

 

invallot RRR Std. error P-Value 

inv_process       

 isic1    

 2 : (201 - 293) 0.7600 0.3105 0.5020 

 3 : (300 - 372) 1.9126 0.8691 0.1540 

 6 : (641 - 660) 2.3633 3,742.0250 1.0000 

 7 : (721 - 749) 0.0000 0.0020 0.9880 

 owner    

 71-99% locally owned 1.4220 0.8635 0.5620 
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Table 5.15  (Continued) 

 

invallot RRR Std. error P-Value 

 51-70% locally owned 0.7412 0.4027 0.5810 

 1-50% locally owned 1.4657 0.9424 0.5520 

 Wholly foreign-owned 1.5263 0.8327 0.4380 

 lnsale 1.1358 0.1028 0.1590 

 experience 0.9553*** 0.0164 0.0080 

 techact 1.6389 2.1399 0.7050 

 salese 0.9964 0.0047 0.4540 

 salenew 0.9677*** 0.0055 0.0000 

 invreslt 0.4030 0.2243 0.1020 

 info1 1.0491 0.4352 0.9080 

 info2 0.5181 0.2362 0.1490 

 info3 0.7907 0.3855 0.6300 

 exco1 0.4715* 0.2042 0.0830 

 exco2 0.5969 0.2924 0.2920 

 exco3 1.0292 0.4276 0.9450 

 urco 0.8814 0.3491 0.7500 

 _cons 0.6487 1.4079 0.8420 

inv_product      

 isic1    

 2 : (201 - 293) 1.4635 0.5010 0.2660 

 3 : (300 - 372) 2.3221** 0.9195 0.0330 

 6 : (641 - 660) 6.90E+07 5.91E+10 0.9830 

 7 : (721 - 749) 32.7894*** 27.7907 0.0000 

 owner    

 71-99% locally owned 1.4159 0.7395 0.5060 

 51-70% locally owned 0.6100 0.2936 0.3050 

 1-50% locally owned 1.4592 0.8617 0.5220 

 Wholly foreign-owned 1.3237 0.6344 0.5580 

 lnsale 0.9035 0.0683 0.1790 

 experience 1.0025 0.0111 0.8230 

 techact 1.5899 1.5664 0.6380 

 salese 1.00 0.0040 0.9270 

 salenew 1.00 0.0036 0.4150 

 invreslt 1.50 0.7536 0.4250 
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Table 5.15  (Continued) 

 

invallot RRR Std. error P-Value 

 info1 0.5815* 0.1778 0.0760 

 info2 0.6726 0.2475 0.2810 

 info3 1.1449 0.4219 0.7130 

 exco1 0.3449*** 0.1153 0.0010 

 exco2 1.3260 0.5173 0.4690 

 exco3 0.9591 0.3350 0.9050 

 urco 0.6810 0.2241 0.2430 

 _cons 2.8303 4.8672 0.5450 

inv_process___product (base outcome)   

Number of obs   438   

Log likelihood  -325.3568   

LR chi2(46)   223.62   

Prob > chi2   0.0000   

Pseudo R2   0.2558   

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 

 

The estimation results of firms’ decision to select alternative mode process 

innovation are presented in table 5.16. The outcomes include only in-house, only 

cooperation with or by others, and both in-house and cooperation with or by others. 

Since selected by most of the firms, the decision to carry out process innovation only 

in-house (in_house) is assigned to be the base outcome. The likelihood ratio chi-

square of 72.09 with a P-value less than 0.01 indicates that this model as a whole fits 

significantly better than an empty model.  

Only two predictors significantly affect the odds of firms deciding to carry out 

process innovation by cooperation with or by others (co_operation_or_by_others) 

versus the base outcome are soem and info2.  For a one-unit increase in the portion of 

OEM sales (soem), the relative risk ratio is 1.01 for carrying innovation only by 

cooperation with or by others versus the base outcome. The relative risk ratios of 

having business partners (info2) as important sources of information is 6.60, for 

carrying out process innovation only cooperation with, or by others versus the base 

outcome. This indicates that firms would rather switch from the in-house mode by 
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cooperation with or by others, if they use important information for R&D or 

innovations from their clients or supplier.  

The odds of firms deciding to carry out process innovation both in-house and 

in cooperation with or by others (in_house and cooperation_or_by_others) versus 

doing it only in-house (base outcome) are significantly affected by five predictors, 

these are 3.owner, soem, salenew, limf1 and exco1. The relative risk ratio in switching 

from the wholly locally-owned group (reference group) to 51-70% locally-owned 

(3.owner) is 0.11 for carrying process innovation both in-house and cooperation with 

or by others versus doing it only in-house. For a one-unit increase in the portion of 

OEM sales (soem) and portion of sales from improved products (salenew) the relative 

risk ratios are 1.01 and 0.99 respectively for carrying  out process innovation both in-

house and in cooperation with or by others versus doing it only in-house. The relative 

risk ratios of having a lack of funds as an important limitation factors (limf1) and 

having intense cooperation with business partners (exco1) are 2.20 and 7.08 

respectively, for carrying innovation process both in-house and in cooperation with, 

or by others, versus only in-house.  

The estimation results of firms’ decision to select alternative mode product 

innovation are presented in table 5.17. The outcomes include only in-house, only in  

cooperation with or by others, and both in-house and in cooperation with or by others. 

The decision to carry out product innovation only in-house (in_house) is assigned to 

be the base outcome, since most firms selected this alternative. The likelihood ratio 

chi-square of 74.50 with a P-value less than 0.01 indicates that model as a whole fits 

significantly better than an empty model. 

The two predictors significantly affect the odds of firms deciding to carry out 

product innovation by cooperation with or by others (co_operation_or_by_others) 

versus the base outcome are sobm and exco2.  For a one-unit increase in the portion 

of OBM sales (sobm), the relative risk ratio is 0.99 for carrying innovation only by 

cooperation with or by others versus the base outcome. The relative risk ratios of 

having intense cooperation with a university or public research institutes in R&D or 

innovation activities is 6.15, for carrying product innovation only by cooperation 

with or by others, versus the base outcome.  This indicates that firms  would rather 

switch from in-house mode to doing by cooperation with or by others, if they have 

intense cooperation with a university or public research institutes.  
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Table 5.16  Estimation of Firms’ Mode of  Process Innovation  Activities     

                    (Multinomial Logistic Regression) 

 

invprocm  RRR Std. error P-Value 

in house   (base outcome)  

co_operation_or_by_others      

 isic1    

 2 : (201 - 293) 1.3075 0.9314 0.7070 

 3 : (300 - 372) 1.5694 1.3136 0.5900 

 owner    

 71-99% locally owned 0.0000 0.0006 0.9890 

 51-70% locally owned 1.8773 1.4070 0.4010 

 1-50% locally owned 0.9654 1.1659 0.9770 

 Wholly foreign-owned 0.0000 0.0007 0.9870 

 employee 0.9998 0.0006 0.76 

 lnsale 1.0849 0.2080 0.671 

 experience 0.9877 0.0267 0.649 

 techact 613027 1.64E+09 0.996 

 salese 0.9979 0.0085 0.805 

 soem 1.014** 0.0068 0.037 

 salenew 0.9944 0.0079 0.482 

 limf1 1.0712 0.6462 0.909 

 limf2 1.0102 0.6697 0.988 

 limf3 1.6258 1.2602 0.531 

 info1 0.4130 0.2636 0.166 

 info2 6.5996* 6.8867 0.071 

 info3 0.9051 0.6381 0.887 

 exco1 0.4497 0.3064 0.241 

 exco2 2.3634 1.7225 0.238 

 exco3 0.9544 0.6190 0.943 

 urco 0.8331 0.6044 0.801 

 _cons 0.0000 0.0000 0.995 

in_house and co_operation_or_by_others      

 isic1    

 2 : (201 - 293) 1.2976 0.6491 0.6020 

 3 : (300 - 372) 2.0709 1.2246 0.2180 
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Table 5.16  (Continued) 

 

invprocm  RRR Std. error P-Value 

 owner    

 71-99% locally owned 0.8995 0.6075 0.8750 

 51-70% locally owned 0.1056** 0.1188 0.0460 

 1-50% locally owned 0.1806 0.2123 0.1450 

 Wholly foreign-owned 0.4381 0.3344 0.2800 

 employee 1.0002 0.0001 0.159 

 lnsale 0.9072 0.1132495 0.435 

 experience 1.0117 1.56E-02 0.451 

 techact 1073998 1.57E+09 0.992 

 salese 1.0067 0.0060 0.262 

 soem 1.0092* 0.0052 0.074 

 salenew 0.9868** 0.0060 0.029 

 limf1 2.1956* 0.9329 0.064 

 limf2 1.1359 0.5327 0.786 

 limf3 1.4629 0.8193 0.497 

 info1 0.7320 0.3331 0.493 

 info2 0.6076 0.3823 0.428 

 info3 0.6739 0.3391 0.433 

 exco1 7.0828*** 4.9224 0.005 

 exco2 1.4413 0.7382 0.475 

 exco3 1.2118 0.5372 0.665 

 urco 1.4678 0.7437 0.449 

 _cons 0.0000 0.0001 0.991 

Number of obs   283   

Log likelihood  -142.5733   

LR chi2(46)   72.09   

Prob > chi2   0.0083   

Pseudo R2   0.2018   

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 

 

The odds of firms deciding to carry out product innovation both in-house and 

by cooperation with or by others (in_house and cooperation_or_by_others) versus 

doing it only in-house (base outcome) are significantly affected by four predictors, 
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which are experience, info1, exco1 and urco. For a one-unit increase in firms’ 

experiences (experience), the relative risk ratio is 1.03 for carrying  out product 

innovation both in-house and by cooperation with or by others versus doing it only in-

house. The relative risk ratios of having their own company or associated company as 

the important sources of information (info1), having intense cooperation with 

business partners (exco1), and having frequent engagement  in R&D or innovation 

activities with universities or public research institutes (urco) are 0.47, 3.99 and 3.37 

respectively, for carrying out product innovation both in-house and by cooperation 

with or by others versus only in-house.  

 

Table 5.17  Estimation of Firms’ Mode of  Product Innovation  Activities  

                    (Multinomial Logistic Regression) 

 

invprodm RRR Std. error P-Value 

in house   (base outcome)  

co_operation_or_by_others      

 isic1    

 2 : (201 - 293) 0.6485 0.4011 0.4840 

 3 : (300 - 372) 1.0213 0.7916 0.9780 

 owner    

 71-99% locally owned 3.1088 2.3197 0.1280 

 51-70% locally owned 0.0000 0.0003 0.9910 

 1-50% locally owned 0.4388 0.5614 0.5200 

 Wholly foreign-owned 0.3224 0.3808 0.3380 

 employee 0.9992 0.0006 0.1920 

 lnsale 1.2204 0.2355 0.3020 

 experience 0.9944 0.0252 0.8240 

 techact 1.07E+07 4.13E+10 0.9970 

 salese 1.0106 0.0083 0.1970 

 sobm 0.9851** 0.0068 0.0300 

 salenew 0.9878 0.0078 0.1190 

 limf1 0.6440 0.3564 0.4260 

 limf2 2.9398 2.0793 0.1270 

 limf3 0.8417 0.5851 0.8040 

 info1 0.9289 0.5507 0.9010 
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Table 5.17  (Continued) 

 

invprodm RRR Std. error P-Value 

 info2 0.8227 0.6673 0.8100 

 info3 1.1719 0.7620 0.8070 

 exco1 0.4125 0.2649 0.1680 

 exco2 6.1472** 4.8187 0.0210 

 exco3 1.0384 0.6638 0.9530 

 urco 0.7349 0.5304 0.6700 

 _cons 0.0000 0.0000 0.9960 

in_house and co_operation_or_by_others      

 isic1    

 2 : (201 - 293) 1.1906 0.5476 0.7040 

 3 : (300 - 372) 0.8197 0.5246 0.7560 

 owner    

 71-99% locally owned 0.8118 0.6701 0.8010 

 51-70% locally owned 1.8058 1.0111 0.2910 

 1-50% locally owned 0.0000 0.0003 0.9920 

 Wholly foreign-owned 0.5532 0.4939 0.5070 

 employee 1.0001 0.0001 0.2280 

 lnsale 0.9530 0.1106 0.6790 

 experience 1.0261* 0.0141 0.0600 

 techact 1.42E+07 4.44E+10 0.9960 

 salese 0.9966 0.0061 0.5780 

 sobm 0.9998 0.0048 0.9690 

 salenew 0.9992 0.0055 0.8880 

 limf1 1.3491 0.5674 0.4770 

 limf2 1.2689 0.5810 0.6030 

 limf3 0.7453 0.3729 0.5570 

 info1 0.4718* 0.1984 0.0740 

 info2 0.4088 0.2271 0.1070 

 info3 1.1954 0.5658 0.7060 

 exco1 3.9925** 2.3405 0.0180 

 exco2 1.4893 0.7264 0.4140 

 exco3 0.9993 0.4545 0.9990 

 urco 3.3672** 1.9281 0.0340 

 _cons 0.0000 0.0000 0.9950 



79 

Table 5.17  (Continued) 

 

invprodm RRR Std. error P-Value 

Number of obs   327   

Log likelihood  -155.5179   

LR chi2(46)   74.5   

Prob > chi2   0.0049   

Pseudo R2   0.1932   

 

Notes:  * significant at  10% ;  ** significant at  5% ; ***significant at  1% 

 

In summary, the important findings from analyses and some discussion 

relating to ASEAN studies are as follows.  

From the descriptive analyses of R&D and innovation activities, Manufacturing 

firms are more intensive in conducting R&D or innovation activities than service 

firms (the percentage are 24% vs. 11% respectively). Most Firms focus on R&D in 

product (65%) rather than process or both product and process. But for innovation 

activities firms would rather conduct both product and process innovations (53%). 

Almost all firms carry out R&D or Innovation in-house (80%) rather than contracting-

out or doing both. 

From the empirical analyses, most of firms’ characteristic and business 

environment variables are significantly related to the probabilities of carrying out the 

activities, as shown in Table 5.4 and 5.12, including industry group, ownership status, 

number of employees, experiences in business, sales and categories of sales, but some 

having more effect are the industries group, ownership-status and having other 

technological activities. Firms from service industries tend to carry out R&D and 

innovation less than those from manufacturing industries. Locally-owned firms tend 

to carry out R&D and innovation more than foreign majority firms. In addition, firms 

having other technological activities are also highly tentative in carrying out such 

activities. 

From the evidence shown in Table 5.6 and 5.14, the expenditure on R&D 

activities are significantly explained by total sales, number of R&D staff, external 

cooperation with business partners and with universities or public research institutes. 
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For innovation activities, the expenditures are significantly explained by total sales, 

export portion, experiences, and results of former activities in recent years.  

As the results show in Table 5.7 and 5.15, the allocation of firms’ R&D and 

innovation activities efforts are different. Firms tend to carry out R&D in product 

more than only process, or carry them both while, for innovation activities, firms tend 

to carry out both product and process innovations, except for some industry groups 

that tend to carry out more on product only. Factors affecting firms significantly in 

deciding to switch from base-outcome, or choosing other alternatives, for R&D, are 

industry group, information from parents and associate companies, information from 

business partner and intense cooperation with other institutes, and for innovation 

activities, is the industry group. 

 For decisions about the mode that firms carry out R&D and innovation 

activities, as the evidence of the results show in Table 5.8, 5.16 and 5.17, most of the 

firms choose to carry out such activities by themselves (or in-house mode). Factors 

affecting firms significantly to decide to switch from base-outcome, or choosing other 

modes, for R&D, are being foreign firms, total sales, having cooperation with a 

university or public research institutes intensely, information within the company and 

information from universities or public research institutes, and for innovation 

activities are cooperation with business partners and universities or public research 

institutes, frequent engagement with university or public research institutes, information 

from business partners and lack of funds limitations.  

Our findings are considered as conforming to those of the Association of 

South East Asian Nations (ASEAN) related studies. Some characteristics and business 

environment, such as ownership status and categories of sales which are significantly 

related to the R&D decision, are in line with the study by Yang and Chen (2012). 

They examine the relation between productivity and exports in Indonesian 

manufacturing firms by taking account the endogenous choice of R&D. They found 

that exporting activity contributes positively to plants' R&D activity, while 

multinational corporations do not have a higher R&D propensity (Yang and Chen, 

2012: 215-216).  

The result that multinational corporations (MNCs) do not encourage the R&D 

activities is also described by Narayanan and Wah (2000: 435).  They found that 
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while transfering many aspects of production to Malaysian industries, MNCs have 

been slow in transferring R&D expertise. Neither has indigenous innovation filled this 

gap, so, long term sustainability of the industrial transformation process in Malaysia is 

in jeopardy. The recommended incentives, considered as the institutional environment 

to be supported by government, to address the MNCs’ concerns to relocate more 

research functions to Malaysia were access to large markets, availability of trained 

and skilled labor, and mechanisms to protect intellectual property rights. They also 

stated that domestically-owned firms must eventually play a leading role in 

innovation, however, those firms will first need to be upgraded technologically and 

supported by the public sector in sourcing and providing the broad range of skills that 

small or medium-sized firms lack. (Narayanan and Wah, 2000: 453 – 454) 

Information encouraging technological investment is one of referred variables 

in R&D studies.  Indonesia is a country that encourages the utilizing of information 

for technological development. Ifan, et. al (2004: 995-997) stated that with the 

commencement of AFTA in 2003, there is a strong need for information, which their 

paper called competitive intelligence and technology watch, in Indonesian industries.  

As they are positioned to be the interface of the business unit and research unit, the 

higher education institutes (Bandung Institute of Technology was used to be the case) 

is to develop a task force that is able to retrieve information, set up human networks 

and access modern information infrastructure. It should create a network of experts in 

various strategic industrial areas to accelerate the constitution of such a network, 

which should widely extend beyond the frontiers of Indonesia. It also should increase 

the use of patents as a think tank and as a mean of analyzing the technological 

production as well as the main factors in various fields, and to give to large companies 

or to high-tech researchers the idea to patent their inventions to protect their 

knowledge and know-how. 

The other variable mostly being taken in to account is co-operation in or 

enhancement of technological investment. A sample case studied by Konstadakopulos 

(2000) was Singapore-Johor area in the ASEAN region. He investigated at an 

empirical level the processes of collective learning and co-operation in a dynamic 

cross-border cluster on innovative technology-intensive small and medium-sized 

enterprises (SMEs). He found that area has developed a relatively high level of 



82 

density of inter-firm interactions and exchanges of technological information, as well 

as collaboration in product development between firms and institutions in the regional 

agglomeration. These firms also exhibit high levels of interaction with companies 

situated outside their milieu, especially in Japan, Europe and the United States. 

Another study of his (Konstadakopulos, 2002: 108) stated that ASEAN, having a 

commendable vision of being a high-technology region by 2020, aims to develop its 

own research capabilities and become a knowledge-based economy. It needs to make 

available more financial resources for regional S&T co-operation projects.  

In general, about technological development, most studies on national 

innovation system of ASEAN countries broadly resorted to three identical arguments 

in order to conclude with a negative verdict on the coordination and organization of 

their national innovation systems, these are inefficiency and inability of supporting 

mechanisms to promote and advance innovation in the long term, bureaucratic 

culture, and scarce supply of human resources and R&D investment. They have been 

unsuccessful in their measures to promote both private sector R&D and technological 

linkages between private enterprises and government research institutions. The policy 

implications mostly pronounced in the literatures are developing interaction and trust 

among actors by the state, insulating bureaucracies from political pressure, 

understanding the determinant of firms’ R&D propensity and promoting investments 

in R&D, education and training (Wong, 2011: 234; Konstadakopulos, 2000: 108; 

Yang and Chen, 2012: 216).   



 

CHAPTER 6 

 

CONCLUSION AND DUSCUSSION 

 

6.1  Conclusion and Discussion 

 

The theoretical models based on microeconomic foundation, with incorporated 

institutional attributes, are developed in the study for analyses of firms’ strategic 

decisions on technological investment, here we focus on R&D and innovation 

activities. The investments are expected to increase firms’ technology and affect the 

revenue and profit by new or improved products, or improve their operation to be 

more efficient. Apart from  the uncertainty of the R&D results, firms would 

eventually invest more in new technology unless there is no obstacle in searching for 

new technology or supply agents, and implementation or institutionalization of their 

R&D projects. The institutional factors are then included in the model to reflect the 

conditions relating to firms activities; these are information availability, source of 

funds, human capital for R&D and consequences of past investment.   

From the descriptive analyses, we found that most of the institutional factors 

of firms are significantly related to their behavior on R&D and innovation activities. 

These are industry group, ownership status and other technological activities that 

firms have conducted. As different industries have different characteristics or 

environment, such as degree of competition, state of life cycle, or technological 

development, the group of industries then effects the behavior or decision of firms 

whether to allocate their resources for R&D or not. Foreign firms seem to do less 

R&D than the local or joint ventures, since most of them would focus on their market 

or commercialization of their products or services developed in their own countries. 

And certainly, firms having other relevant technological activities would normally 

open and have more chance to find ways to improve or develop new products or 

process, and carry out more such activities.  
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Other characteristics of firms which are significantly related to R&D or 

innovation activities are total number of employees, experience of firms, totals and 

proportions of sales. R&D firms are significantly older and bigger compared to non-

R&D firms, in terms of employee numbers and sales. They would have more 

resources and also experiences so they are unafraid of taking more risks in 

undertaking new projects, including the R&D. Firms with higher portions of export 

sales normally are in the market with higher competition than those having major 

sales portions in the domestic market, so they need their products or process 

developed over time and tentatively invest more in R&D projects. Firms with higher 

portion of OEM sales, normally produce by planned order of customers, would not 

always need product development and would not have much interest in R&D projects, 

but prefer to keep their standards and cost of production according to their own plan. 

The results also harmonize with those of firms with their own design or having their 

own brand, since they must always try to keep their products or processes new to the 

market, so they would continuously invest in R&D or innovation projects. 

The study examines four main hypotheses according to the theoretical model; 

those are the variables of socioeconomic, business environment and institutional 

factors which significantly explain the firms’ decisions on carrying out R&D and 

innovation activities, the expenditures, allocation efforts and mode of carrying out 

such activities.     

The results show that most of the firms’ characteristic and business 

environment variables; including industry group, ownership status, number of 

employees, experiences in business, total sales and categories of sales, are 

significantly related to the probabilities of carrying out R&D or innovation activities. 

Firms from service industries tend to carry out R&D and innovation less than those 

from manufacturing industries. Locally-owned firms tend to carry out R&D and 

innovation more than foreign majority firms. Firms having other technological 

activities are also highly tentative in carrying out such activities. 

The expenditures for R&D can be explained significantly by total sales, 

number of R&D staffs, and external cooperation with business partners and 

universities or public research institutes, all of which are in a positive direction. For 

innovation activities, the expenditures are significantly related to total sales, export 
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portion, experiences, and results of former activities in recent years. We notice that 

explanatory variables affect more on innovation expenditure than on the R&D 

expenditure, the reason may be  innovation activities, as defined, are the processes 

which are closer to  the commercialization stage, so that firms have more chances to 

get quicker returns from investment than from R&D and tend to invest more.  

The decisions on effort allocation of firms’ R&D and innovation activities are 

different. For R&D, firms tend to do product research more than process or carry 

them both. The factors that significantly relate to the firms’ decision to carry out 

process or both product and process are industry group, information from parent and 

associate companies, information from business partner, and intense cooperation with 

other institutes.  For innovation activities, firms tend to carry out both product and 

process, except for some industry groups that tend to carry out more on product only. 

The reason may be they have to opt for commercialization soon, so they have to plan 

and develop their production or service process to be ready when the product 

development finished.  

For both R&D and innovation activities, most firms choose to carry out them 

by themselves (in-house mode). Some factors that make firms switch to contracting 

out or carrying out it by both themselves and contracting out, for R&D activities are 

being foreign firms, total sales, having cooperation with a university or public 

research institutes, information within the company and information from universities 

or public research institutes. For innovation activities are cooperation with business 

partners and universities or public research institutes, frequent engagement  with a 

university or public research institutes, information from business partners and lack of 

funds limitation. The reason for foreign firms may be that they usually have more 

knowledge and network for contracting out, so they tend to choose the contract out 

mode and need not invest in fixed assets or hire more staff for non-production 

activities. Firms having important information from and close cooperation with a 

university or public research institutes also tend to carry out R&D by both in-house 

and contracting out, since the cooperation normally done for mutual benefit, it would 

help in reducing costs and time in the development for both parties. The result also 

indicates that a higher the portion of own funding, the lower the chance of choosing 

any other mode than in-house.   
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In general, the institutional factors can explain some behavior of firms in 

carrying out R&D or innovation activities as described above, of which some 

comprise of the government role. From the evidence, the government supports that 

significantly relate to decisions on R&D and innovation activities are information for 

R&D  from universities, or public research institutes which affect the allocation 

efforts  and mode of R&D activities,  cooperation with a university or public research 

institutes which affect the expenditure,  mode of R&D activities and mode of 

innovation activities, and frequent engagement with universities or public research 

institutes, which affect the allocation effort of  R&D activities and mode of innovation 

activities.   

About R&D expenditure, we can demonstrate the effect of some variables 

from empirical result, the R&D expenditure, as shown in Table 5.6. Using mean 

values of total sales (lnsale),  and number of R&D staff (rdstaff), without external 

cooperation (exco1 = exco2 = 0), the expected R&D expenditure of firms is 

664,623.18 THB per year (received by exponentiation of the expected log of R&D 

expenditure, lnrdexp


). But if firms have intense cooperation with business partners or 

with university or public research institutes in R&D activities, or exco1 and exco2 are 

simulated to be 1, the expected R&D expenditure would be raised to 1,081,192.89 

THB per year or more than sixty percent higher. This shows the intensive benefits the 

government will accrue from encouraging the cooperation or networking of firms and 

related parties, so that they would carry out more such activities and create higher 

value and productivity to the economy.  

 

6.2  Policy Recommendation 

 

From the study, there are some issues regarding policy implications proposed 

for implementation. Firstly, as information is the important factor for firms in making 

decisions on R&D and innovation activities, government should provide, or make 

firms to be able to access enough information or proper knowledge of the industries, 

the services or supporting mechanisms of government, and contacts of supporting 

agents using integrated communication to target firms or industries. The events, such 
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as public events for intellectual property marketing or R&D fairs should be arranged 

periodically each year. This would give more chances for firms to explore, plan and 

decide to invest in proper technological development.  

Secondly, as the results show that external cooperation influences the decision 

in R&D and innovation, since cooperation or technological alliances can reduce R&D 

costs by removing out redundant activities, sharing knowledge and enhancing more 

outcomes effectively, government must continually support and play a more active 

role in facilitating the network and cooperation between both public and private firms, 

and also among private industrial firms.  

The co-operation could be contracting out or conducting joint research 

projects or other activities such as hiring academic consultants, technology licensing, 

using analytical and testing services or technical infrastructure, training and personnel 

exchanges, meetings or conferences, and even informal personal contacts. Government 

should also support firms by offering them more opportunitites to access alternatives 

sources such as soft-loan, grants in a specific field of technology, or having tax rebate 

programs for R&D and facilitate matching funds for technological investment. The 

available funds or cost reduction should make firms comfortable in making decisions 

on their choice of R&D and innovations.   

The important thing to be done is matching required technology or 

development of industrial firms to the researchers of universities or public research 

institutes. These will be the best research problems for researchers since, if they 

succeed, it will be fully used and commercialized in real economic sectors. The public 

research institutes should also be enthusiastic to acquiring research topics by outside-

in or industry (users) oriented approach, instead of just conducting their interests or 

having competence without any requests from the users. The government must play 

this important role of promoting and subsidizing institutionalization of joint R&D or 

innovation activities between public and private firms, setting its policy to target real 

commercialization outcomes to the research institutes, and having effective control 

and monitoring procedures. In terms of individual joint R&D project, the government 

may have to subsidize it or realize some loss in knowledge creation, but it will 

eventually have more benefit to society as a whole when considered in the long run. 
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Finally, the government should encourage technological activities other than 

R&D, such as acquisition or adaptation of external technology, reverse engineering, 

basic and detail design, testing and quality control of products or processes, since they 

significantly lead to the firms’ decision to carry out more R&D and innovations.  

Notwithstanding, there are some new developments in public research 

institutes in Thailand in cooperation at a more concrete level than in the past. National 

Research Administration Network (NRAN), consists of leading public research 

institutes relating to scientific fields, was founded in 2012 according to the national 

research strategy to bring the research outputs to solve problems and increase the 

competitiveness of the country. The NRAN members work together in national 

research project management, focusing on the same target issues and thoroughly 

supporting it to bring the outputs to commercialization. At present, the five issues 

they focus on are rice, cassava, rubber, logistic and tourism. This is a good evolution 

in Thailand R&D society, but it has to be continually carried out and it will take some 

time to see the effectiveness and sustainability of the operation. Related parties must 

support this for future success, not just initiated by politics and then fade away at a 

later date.   

 

6.3  Implications for Future Research 

 

There are two recommendations for further studies. Firstly, the next phase of 

the study should be a panel data analyses, since almost R&D or innovation activities 

cannot be finished completely in one year and decisions are considered as a dynamic 

model in a developed theoretical framework  in this study. It is also, required that data 

collection and recording are done systematically and suitably for the panel analyses. 

Lastly, more institutional issues; socioeconomic conditions, political and business 

environment, specific to industries or geographic region concerning the firms’ 

decision and implementation of R&D and innovation activities should be explored, 

including the magnitude of their influences, to help in handling the problems of 

institutionalization.  
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APPENDIX A: Variables Description  

 

Table A.1  Variables Description (Discrete and Continuous Variables) 

 

Variables Description Obs. Means Std. 

rdlocal firms' decision to carry out R&D 

(dummy variable) 

3230 0.1160991 0.3203933 

inv firms' decision to carry out innovation 

(dummy variable) 

3230 0.1362229 0.3430782 

techact firms carry out other technological 

activities in Thailand  in 2008 

(dummy variable) 

(such as acquisition or adaptation of 

external technology, reverse 

engineering, basic design, detail 

design, testing and quality control) 

3230 0.8668731 0.3397645 

info1 important information for R&D are 

within the company or from parent 

and associate companies (dummy 

variable) 

707 0.4144272 0.4929716 

info2 important  information for R&D are 

from clients, or locally- or foreign-

owned suppliers (dummy variable)  

707 0.4554455 0.4983635 

info3 important information for R&D are 

from universities, other higher 

education institutes or public research 

institutes (dummy variable)  

707 0.1683168 0.3744123 

exco1 intense cooperation with “business 

partners”, including customers, 

buyers, suppliers, or parent or 

associate company overseas, in R&D 

or innovation activities (dummy 

variable)  

707 0.4059406 0.4914208 

exco2 intense cooperation with “university or 

public research institutes” in R&D or 

innovation activities (dummy variable) 

707 0.1881188 0.3910837 

exco3 intense cooperation with “other institutes” 

in R&D or innovation activities (dummy 

variable) 

707 0.1838755 0.3876569 

urco frequent engagement  in R&D or 

innovation activities with 

universities/public research institutes 

(dummy variable) 

707 0.4002829 0.4903025 

limf1 “lack of funds” was an important 

limitation factor for innovation activities 

(dummy variable) 

440 0.4090909 0.4922257 
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Variables Description Obs. Means Std. 

limf2 “lack of human capital” was an important 

limitation factor for innovation activities 

(dummy variable) 

440 0.4590909 0.4988909 

limf3 “lack of information” was an important 

limitation factor for innovation activities 

(dummy variable) 

440 0.5613636 0.4967851 

limf4 “other external difficulties” was an 

important limitation factor for innovation 

activities (dummy variable) 

440 0.4909091 0.5004864 

lnrdexp log of R&D expenditure (THB) 371 14.92588 1.434033 

lninvexp log of  innovation expenditure  (THB) 307 15.15484 1.725243 

employee number of firms’ total employees 

(persons) 

3229 429.3809 1533.494 

experience experiences of firms measured by years 

from establishment (years) 

3230 17.03746 10.69363 

lnsale log of firms’ total sales in 2008 (thousand 

THB) 

3230 19.10132 1.965741 

salese export portion of firms’ total sales in 

2008 (%) 

3230 25.30879 35.6069 

soem portion of  sales as original equipment 

manufacturing  or OEM   (%) 

2610 43.63897 45.94782 

sodm portion of  sales as own design 

manufacturing or ODM (%) 

2610 13.01226 29.70785 

sobm portion of  sales as own brand 

manufacturing or OBM (%) 

2610 27.98123 41.81531 

rdfund1 portion of company’s own fund used for 

R&D expenditures (%) 

3227 10.79421 30.53398 

rdstaff number of firms’ R&D staffs (persons) 3230 1.939628 10.44052 

salenew portion of sales from improved products 

introduced in 2006 - 2008 (%) 

3211 5.639069 19.81895 
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Table A.2  Variables Description (Category Variables) 

  

Variable Description Freq. Percent 

rdallot alternatives where firms carried out R&D activities 

choose their  allocation of  R&D efforts 

356 100 

 1 : only in process   43 12.08 

 2 : only product 231 64.89 

 3 : both process and product 82 23.03 

rdm alternatives that firms carried out R&D activities 

choose their  mode of activities,   

374 100 

 1 : only in-house   329 87.97 

 2 : only contract out or cooperation with others 20 5.35 

 3 : both in-house and contract out or  

cooperation with others 

25 6.68 

invallot alternatives where firms carried out innovation 

activities choose their  allocation of innovation 

efforts   

440 100 

 1 : only in process   77 17.5 

 2 : only product 127 28.86 

 3 : both process and product 236 53.64 

invprocm alternatives where firms carried out process 

innovation choose their  mode of activities,   

285 100 

 1 : only in-house   227 79.65 

 2 : only contract out or cooperation with others 17 5.96 

 3 : both in-house and contract out or  

cooperation with others 

41 14.39 

invprodm alternatives where firms carried out product 

innovation choose their  mode of activities,   

354 100 

 1 : only in-house   286 80.79 

 2 : only contract out or cooperation with others 25 7.06 

 3 : both in-house and contract out or  

cooperation with others 

43 12.15 

isic1 ISIC group 3,230 100 

 1: group of firms with ISIC code 151 - 192 701 21.7 

 2 : group of firms with ISIC code 201 - 293 1,215 37.62 

 3 : group of firms with ISIC code 300 - 372 697 21.58 

 6 : group of firms with ISIC code 641 - 660 141 4.37 

 7 : group of firms with ISIC code 721 - 749 476 14.74 

owner Ownership status of firms 3,230 100 

 1 : Wholly locally owned 2,218 68.67 

 2 : 71-99% locally owned 143 4.43 

 3 : 51-70% locally owned 225 6.97 

 4 : 1-50% locally owned 219 6.78 

 5 : Wholly foreign-owned 425 13.16 
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APPENDIX B: Thailand R&D&I Survey – 2008 Questionnaire  

 

การส ารวจการวจิยัและพฒันา และกจิกรรมนวตักรรมในภาคการผลติประเทศไทย คร ัง้ที ่8 (2551) 

Thailand R&D&I Survey – 2008 

 

ส านกังานคณะกรรมการนโยบายวทิยาศาสตร ์เทคโนโลยแีละนวตักรรมแหง่ชาต ิ: สวทน. 

National Science Technology and Innovation Policy Office : STI 

 

A. ขอ้มลูทั่วไป  General Information 

 
ID …………………………….. 

ชือ่ผูต้อบแบบสอบถาม Name of the respondent ……………….………..………….…..  ต าแหน่ง\Position…………… 

ชือ่บรษัิททีใ่หข้อ้มลู …..………………………………………………….……………………………………………………………….. 

Name of company ………………………………..……………………………………………..……………………………………….. 

ทีอ่ยูบ่รษัิท Address …………………………………………………………….………...……………………………………………… 

โทรศัพท ์Tel………………..…………โทรสาร Fax …………………………… E-mail.…………….…………………………….. 

Website………………………………………………………………..………………………………………………………….…………… 

 

1. ปีทีก่อ่ต ัง้บรษิทั  Year of establishment: ………………………………………………………………….………………… 
 
2. โปรดระบสุถานะการถอืหุน้ของบรษิทัทา่น  Please indicate your company’s ownership status:  

ก) ถอืหุน้โดยคนไทยทัง้หมด (Wholly locally owned company) [     ] 

ข) ถอืหุน้โดยคนไทย 71-99%   (71 - 99% locally owned) [     ] 

ค) ถอืหุน้โดยคนไทย 51 – 70%   (51 - 70% locally owned) [     ] 

ง) ถอืหุน้โดยคนไทยในสัดสว่น  1-50%  (1-50% locally owned company) 

(ชาตทิีถ่อืหุน้มากทีส่ดุ Nationality of largest owner :) 
……………………………………….………………… 

[     ] 

จ) บรษัิทตา่งชาต ิ100%  (Wholly foreign-owned company)  

(ชาตทิีถ่อืหุน้ Nationality of owner :) 
………………………………………………………………………………… 

[     ] 

 
3. โปรดระบยุอดขายของบรษิทัทา่นในปี 2551   

Please indicate the total sales of your company in 2008: 

 
4. โปรดระบสุดัสว่นของยอดขายของบรษิทัทา่นในปี 2551 แยกตามตลาดในประเทศและตลาดสง่ออก 

Please indicate percentage of your company’s total sales in 2008 in domestic and export markets: 

ก) 
 
ตลาดในประเทศ  Domestic market 

 

………………..………..……% 

ข) 
 
ตลาดสง่ออก  Export market 

 

……………………..……..…% 

 รวม Total 100  % 

 

………………………  บาท Baht 

 



100 

5.  โปรดระบสุดัสว่นของยอดขายของบรษิทัทา่นแยกตามประเภทผลติภณัฑด์งันี ้ 

   Please indicate the approximate % of your company’s sales according to the following categories: 

 

ก) ผลติภัณฑท์ีผ่ลติโดยบรษัิททา่นตามแบบทีก่ าหนดโดยบรษัิทแมห่รอืบรษัิทในเครอื

(เป็นผูผ้ลติใหบ้รษัิทแม่)  

Products manufactured by your company according to design 

specifications provided by parent company or associate in the corporate 

group (“manufacturing arm of parent company”) 

 

 

…….….% 

ข) ผลติภัณฑท์ีผ่ลติโดยบรษัิททา่นตามแบบทีก่ าหนดโดยผูซ้ ือ้ภายนอก (เป็นผูผ้ลติ

สนิคา้ OEM)  

Products manufactured by your company according to design 

specifications provided by external buyers (“original equipment 

manufacturing” or OEM) 

 

 

…….….% 

ค) ผลติภัณฑท์ีไ่ดร้ับการพัฒนาและออกแบบโดยบรษัิททา่นตามความตอ้งการของผูซ้ ือ้ 

(เป็นผูอ้อกแบบสนิคา้หรอื ODM)   

Products developed and designed by your company according to 

performance requirements of buyers (“own design manufacturing” or ODM) 

 

 

 

…….….% 

ง) ผลติภัณฑท์ีไ่ดร้ับการพัฒนาและออกแบบโดยบรษัิททา่นและขายภายใตย้ีห่อ้ของ

ทา่นเอง (เป็นผูผ้ลติยีห่อ้ของตนเองหรอื OBM)   

Products developed and designed by your company and sold under your 

own brand (“own brand manufacturing” or OBM) 

 

 

 

…….….% 

จ) 
ผลติภัณฑท์ีผ่ลติโดยบรษัิททา่นเพือ่อะไหลท่ดแทน (เป็นผูผ้ลติสนิคา้ REM) 

Products manufactured for replacement equipment market ( REM ) 

 

…….….% 

ฉ) อืน่ ๆ โปรดอธบิาย Others (please describe):    

………………………………………………………………… 

…….….% 

รวม Total 100% 

6.  โปรดระบจุ านวนพนกังานของบรษิทัทา่น ณ เดอืนธนัวาคม 2551 

Please indicate the number of employees of your company as of December 2008: 

 

พนักงานทัง้หมด Total employees …….………………คน persons 

 
โปรดระบสุดัสว่นของพนกังานของบรษิทัทา่น แยกตามเพศดงันี ้ 

   Please indicate the approximate %  of your company’s employees according to gender : 

ก) ชาย Male 
 

…………………………..….….% 

ข) หญงิ Female 
 

…………………………..….….% 

รวม Total 100 % 
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7.  ในปี2551 บรษิทัทา่นไดม้กีจิกรรมทางเทคโนโลยเีหลา่นีใ้นประเทศไทยบา้งหรอืไม ่

Please indicate whether or not your company carried out any of the following technological 

activities in Thailand in 2008: 

 

  Yes 
ม ี

No 
ไมม่ ี

ก) การรับเทคโนโลยจีากภายนอกมาใช ้ Acquisition of external technology   

ข) การน าเทคโนโลยจีากภายนอกมาปรับใช ้ Adaptation of external 
technology 

  

ค) การท าวศิวกรรมยอ้นรอ้ย (โดยการศกึษาผลติภัณฑข์องคูแ่ขง่จากชิน้สว่นตา่งๆ) 

Reverse engineering (studying competitors’ products by breaking 
down product components) 

  

ง) การออกแบบพืน้ฐาน (ออกแบบลักษณะหลักของผลติภัณฑ)์ Basic design 
(designing specific features of products after key features have been 
determined) 

  

จ) การออกแบบรายละเอยีด (ออกแบบลักษณะเฉพาะของผลติภัณฑห์ลงัจากที่
ลักษณะหลักไดร้ับการออกแบบแลว้) Detailed design  

  

ฉ) การทดสอบ  Testing   

ช) การควบคมุคณุภาพ  Quality control   

ซ) อืน่ๆ โปรดระบ ุ  Others (please specify) 
…………………………………………………………………………. 

  

B. การวจัิยและพัฒนา  

Research and Development 

 
1. ในปี 2551 บรษิทัของทา่นมกีจิกรรมวจิยัและพฒันาในประเทศไทยหรอืไม ่ 

Did your company carry out R&D activities in Thailand in 2008? 

[      ]  ม ีyes 

[      ]  ไมม่ ีNo โปรดระบเุหตผุล (please specify reasons) 

………………………………………………………………………………………………………………………………… 

 

 ถา้ไมม่ ีขา้มไปขอ้ 12  if No, go to question 12 

 

2. กรณุาอธบิายกจิกรรมวจิยัและพฒันา (R&D) ทีบ่รษิทัมใีนประเทศไทย (อาท ิผลติภณัฑข์องทา่นคอื

ผลติภณัฑใ์ด  ข ัน้ตอน/กระบวนการพฒันาผลติภณัฑข์องทา่นเป็นอยา่งไร ทา่นใชว้ธิกีารทาง

วทิยาศาสตรใ์นการพฒันาผลติภณัฑห์รอืปรบัปรงุกระบวนการอยา่งไร ฯลฯ)  

  Please describe your R&D activities e.g. which products/processes being developed, with what 

scientific or technological methods, main purposes of R&D, achievement so far, etc.  

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

 

 
3. กรณุาประมาณการคา่ใชจ้า่ยดา้นการวจิยัและพฒันาของบรษิทั

ทา่นในปี 2551 

       Please estimate your R&D expenditure in 2008 : 

……..………… บาท  Baht 
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4. กรณุาระบสุดัสว่นของกจิกรรมวจิยัและพฒันาในประเทศไทยของบรษิทัทา่นในปี 2551  

Please indicate the % distribution of R&D activities was carried out in Thailand 2008: 

ก) ด าเนนิกจิกรรมการวจัิยและพัฒนาภายในบรษัิท  In-house R&D ……………% 

ข) วา่จา้งบรษัิทอืน่ใหด้ าเนนิการวจัิยและพัฒนา 

Acquisition of R&D services in Thailand contracted out to other units: 

1. บรษัิทอืน่ Other companies 

2. องคก์รวจัิยของรัฐ Public research institutes 

3. มหาวทิยาลัย/สถาบันอดุมศกึษา Universities / Tertiary education institutes 

 

..……...…% 

…..………% 

..…………% 

รวม Total 100 % 

 
5. กรณุาระบสุดัสว่นของแหลง่ทีม่าของเงนิทนุส าหรบักจิกรรมวจิยัและพฒันา (R&D) ในปี 2551 ของ

ทา่น 

Please indicate the % distribution of your sources of funding for R&D activities in 2008:  

ก) เงนิทนุของตนเอง Own funds …….………% 

ข) เงนิทนุจากภายนอก External funds 

1. บรษัิทอืน่ในประเทศ Other companies, locally based 

2. บรษัิทอืน่ในตา่งประเทศ Other companies, foreign based 

3. หน่วยงานของรัฐ (โปรดระบ)ุ Government (please 

specify)_______________ 

4. สถาบันการศกึษา (โปรดระบุ) Higher education (please specify) 

_______________________________________________________ 

5. แหลง่เงนิทนุอืน่ (โปรดระบ)ุ Other funds (please specify) 

________________________________________________________ 

 

 

 

……………% 

 

……………% 

 

……………% 

 

……………% 

 

……….……% 

รวม Total 100% 

 

 

6. กรณุาระบสุดัสว่นของคา่ใชจ้า่ยดา้นการวจิยัและพฒันาในปี 2551 แยกตามวตัถปุระสงคข์องงานวจิยั

ดงันี ้

Please indicate the % distribution of your R&D expenditure on the following objectives of R&D in 2008: 

ก) ปรับปรงุขัน้ตอนการท างานเดมิ  Improve existing working process ………….…% 

ข) พัฒนาขัน้ตอนการท างานใหม่    Develop new working process ………….…% 

ค) ปรับปรงุผลติภัณฑเ์ดมิ Improve existing product ………….…% 

ง) พัฒนาผลติภัณฑใ์หม ่ Develop new product ………….…% 

จ) อืน่ๆ (โปรดระบุ) Others (please specify) 

____________________________ 

………….…% 

รวม Total 100% 
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7. กรณุาระบสุดัสว่นของคา่ใชจ้า่ยดา้นการวจิยัและพฒันาในปี 2551 แยกตามประเภทคา่ใชจ้า่ยดงันี ้  

 Please indicate the % distribution of your R&D expenditure on the following categories in 2008: 

ก) 
คา่จา้งบคุลากรดา้นวจัิยและพัฒนา R&D personnel cost ………….…% 

ข) 
คา่ใชจ้่ายตน้ทนุ Capital expenditure 

- ทีด่นิ  สิง่ปลกูสรา้ง และโรงงาน  Land, building and plant 

- ยานพาหนะ  เครือ่งจักร และอปุกรณ์ Vehicles, machinery and 

equipment 

 

………….…% 

………….…% 

ค) คา่ใชจ้่ายด าเนนิการอืน่ๆ (วัสดสุิน้เปลอืง การซอ่มบ ารงุ และอืน่ๆ)  

Other operating costs (all consumables, repairs and maintenance, 

others) 

 

………….…% 

รวม Total 100 % 

8. กรณุาระบสุดัสว่นของคา่ใชจ้า่ยดา้นการวจิยัและพฒันาในปี 2551 แยกตามประเภทการวจิยัดงันี ้  

 Please indicate the % distribution of your R&D expenditure on the following categories of R&D in 2008: 

ก) การวจัิยพืน้ฐาน Basic research ………….…% 

ข) การวจัิยประยกุต ์Applied research ………….…% 

ค) การพัฒนาเชงิทดลอง Experimental development ………….…% 

รวม Total  100% 

9. กรณุาระบสุดัสว่นของคา่ใชจ้า่ยดา้นวจิยัและพฒันาในปี 2551 แยกตามสาขาการวจิยัดงันี ้ 

Please indicate the % distribution of your R&D expenditure on the following categories of field 

of research in 2008: 

ก)  วทิยาศาสตรธ์รรมชาต ิ(คณติศาสตรแ์ละคอมพวิเตอร ์(เฉพาะซอฟตแ์วร)์ ฟิสกิส ์

เคม ีโลกและวชิาวา่ดว้ยสิง่แวดลอ้ม และชวีวทิยา)  Natural sciences 

(mathematics and computer sciences (software development only), 

physical, chemical, and earth & related environmental, biological) 

 

 

………….…% 

ข)  วศิวกรรมศาสตรแ์ละเทคโนโลย ี(โยธา ไฟฟ้าและอเิล็กทรอนกิส ์(รวมคอมพวิเตอร์

ฮารด์แวร)์ และวศิวกรรมศาสตรอ์ืน่ๆ) Engineering and Technology (civil, 

electrical & electronics (include hardware development), others) 

 

………….…% 

ค)  แพทยศาสตร ์(การแพทยพ์ืน้ฐาน การพยาบาล การสาธารณสขุ) Medical 

sciences (basic medicine, clinical medicine, health sciences) 
………….…% 

ง)  เกษตรศาสตร ์(รวมสัตวแพทย)์  Agricultural sciences (include veterinary 
medicine) 

………….…% 

จ)  สังคมศาสตร ์  Social sciences ………….…% 

ฉ)  มนุษยศาสตร ์ Humanities ………….…% 

รวม Total 100% 
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10.  กรณุาระบสุดัสว่นของคา่ใชจ้า่ยดา้นการวจิยัและพฒันาในปี 2551 จ าแนกตามสาขาเทคโนโลยตีา่งๆ 

และสดัสว่นของการท าวจิยัในสาขาเทคโนโลยตีา่งๆ รว่มกบัสาขานาโนเทคโนโลย ี 

Please indicate the % distribution of your R&D expenditure in 2008 by field of technologies and 

please further specify the proportion distributed to the cross-disciplinary research with 

nanotechnology: 

 

สาขาเทคโนโลย ี 

Field of technology  

สดัสว่น 

(Percentage) 

สดัสว่นการวจิยัทีร่ว่มกบัสาขานาโนเทคโนโลย ี 

(The Proportion of cross discipline with 

Nanotechnology) 

Item  
สดัสว่น (%) 

/Percentage 
Total  

1 เทคโนโลยชีวีภาพ Biotechnology  
 ……….…% nanotechnology  ……….…% 

100% 
non-nanotechnology  ……….…% 

2 
เทคโนโลยโีลหะและวสัด ุMetal 

and Materials technology  

 ……….…% nanotechnology  ……………% 
100% 

non-nanotechnology  ……………% 

3 

เทคโนโลยสีารสนเทศและการ

สือ่สาร Information and 

communications technology  

 ……….…% nanotechnology  ……………% 

100% 
non-nanotechnology 

 ……….…% 

4 
สาขาวชิาความรูอ้ ืน่ๆ other 

technology  

 ……….…% nanotechnology  ……….…% 
100% 

non-nanotechnology  ……….…% 

รวม Total 100%      

11. กรณุาระบจุ านวนบคุลากรดา้นการวจิยัและพฒันาและสดัสว่นของเวลาทีใ่ชใ้นการท าวจิยัและพฒันา 
(เฉพาะบคุลากรของบรษิทั) ณ เดอืน ธนัวาคม 2551 จ าแนกตามระดบัการศกึษา 

 Please provide the number of R&D personnel (only company’s staff) as of December 2008 and the 
average % of their time spent on R&D on the following categories of academic level ? 

  

ประเภทของบุคลากรจ าแนกตาม 

ระดบัการศกึษา 

R&D Personnel (academic level) 

คนไทย Thais คนตา่งประเทศ Foreigners 

 

คน 

No. of Staff 

สดัสว่นเวลาใน 

การท ากจิกรรม R&D 

Average % of time 

spent on R&D 

 

คน 

No. of Staff 

สดัสว่นเวลาในการท า

กจิกรรม R&D 

Average % of time 

spent on R&D 

ชาย  

Male 

หญงิ 

Female 

ชาย  

Male 

หญงิ 

Female 

ชาย  

Male 

หญงิ 

Female 

ชาย  

Male 

หญงิ 

Female 

ก) นกัวจิยั 

(นกัวทิยาศาสตรแ์ละ

วศิวกร) researchers 

(scientists and 

engineers) 

        

  ระดับปรญิญาเอก 

Doctoral degree  

……..คน ……….คน …….% ……% …...คน …....คน …….% ……% 

  ระดับปรญิญาโท 

Master degree  

……..คน ……….คน …….% ……% …...คน …....คน …….% ……% 

  ระดับปรญิญาตร ี

Bachelor degree  

……..คน ……….คน …….% ……% …...คน ……...คน …….% ……% 

ข) 
ชา่งเทคนคิ Technicians 

(Technically qualified 

personnel) 

 

……..คน 

 

……….คน 

 

…….% 

 

……% 

 

…...คน 

 

……...คน 

 

…….% 

 

……% 
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ประเภทของบุคลากรจ าแนกตาม 

ระดบัการศกึษา 

R&D Personnel (academic level) 

คนไทย Thais คนตา่งประเทศ Foreigners 

 

คน 

No. of Staff 

สดัสว่นเวลาใน 

การท ากจิกรรม R&D 

Average % of time 

spent on R&D 

 

คน 

No. of Staff 

สดัสว่นเวลาในการท า

กจิกรรม R&D 

Average % of time 

spent on R&D 

ชาย  

Male 

หญงิ 

Female 

ชาย  

Male 

หญงิ 

Female 

ชาย  

Male 

หญงิ 

Female 

ชาย  

Male 

หญงิ 

Female 

ค) ผูท้ ีท่ างานสนบัสนนุ 

(รวมเจา้หนา้ทีบ่รหิาร 

จัดการ และธุรการ) 

Supporting staff 

(Managerial, 

administrative & 

clerical staff) 

 

 

……..คน 

 

 

……….คน 

 

 

…….% 

 

 

……% 

 

 

…...คน 

 

 

……....

คน 

 

 

…….% 

 

 

……% 

รวมบคุลากรดา้นการวจิยัและ

พฒันา 

Total R&D personnel 

 

…..คน 

 

……..คน 

   

…..คน 

 

…....คน 

  

 
12. ในปี 2551 บรษิทัของทา่นมกีารท าวจิยัและพฒันาในตา่งประเทศหรอืไม ่  

Did your company carry out R&D elsewhere in 2008? 

 [     ]  ไมม่ ีNo 

[     ]  ม ีYes  ถา้ม ีกรณุาระบปุระเทศ:  If Yes, please state the 

country(ies):...................................................................... 

13. ในปี 2552 บรษิทัของทา่นมกีจิกรรมดา้นการวจิยัและพฒันาหรอืไม ่ 

       Did your company carry out R&D activities in 2009? 

   [     ]  ม ีYes  (please specify reasons)  ………………………………………………………….……………………… 

…………………………………………… ……………………………………………………………………………….... 

   [     ]  ไมม่ ีNo  (please specify reasons) ……….………………………………………………………………..…….. 

………………………………………………………………………………………………………………………..………. 

 

C.ผลติภณัฑ/์กระบวนการใหม ่ 

Product/Process innovation 

 

ผลติภณัฑใ์หม/่Product Innovation 

1. ในชว่ง 3 ปีทีผ่า่นมา (ปี 2549-2551) บรษิทัของทา่นไดอ้อกผลติภณัฑใ์หมห่รอืมกีารปรบัปรงุ

ผลติภณัฑเ์ดมิอยา่งมนียัส าคญัหรอืไม ่During 2006 to 2008, did your company introduce new or 

significantly improved products or not? 

[     ]  ม ีYes  

[     ] ไมม่ ีNo ขา้มไปท าขอ้ 4 

 
2. กรณุาอธบิายลกัษณะของผลติภณัฑใ์หม/่ผลติภณัฑเ์ดมิทีม่กีารปรบัปรงุอยา่งมนียัส าคญั 

(Product innovation) ทีส่ าคญัทีส่ดุของทา่นโดยสงัเขป Please briefly describe your most 

important product innovation. 

 

ลักษณะผลติภัณฑใ์หม/่ผลติภัณฑเ์ดมิทีม่กีารปรับปรงุอยา่งมนัียส าคัญ / Description of product innovation 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………….. 
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3. ผลติภณัฑเ์หลา่น ัน้ไดร้บัการพฒันาอยา่งไร กรณุาระบจุ านวนผลติภณัฑต์ามรปูแบบการพฒันา 

How were these products developed? Please specify the number of products by mode of 

development. 
รายการ 

Items 

จ านวนผลติภณัฑใ์หม ่

No. of Product Innovation 

ก) โดยบรษัิทหรอืกลุม่บรษัิทของทา่น  By your company or company 

group  ………..…... ผลติภัณฑ ์

ข) บรษัิทของทา่นรว่มกับ By your company in co-operation with 

ข1) บรษัิทอืน่ other companies  ………..…... ผลติภัณฑ ์

 ข2) สถาบันอดุมศกึษาหรอืสถาบันวจัิยของรัฐ education / public 

research institutes ………..…... ผลติภัณฑ ์

ค)  โดยบรษัิทอืน่หรอืสถาบันอืน่  By other companies or institutions ………..…... ผลติภัณฑ ์

จ านวนผลติภณัฑใ์หมท่ ัง้หมด (Total number of  product 

innovation)  ………..…... ผลติภณัฑ ์

กระบวนการใหม ่/ Process Innovation 

4. ในชว่ง 3 ปีทีผ่า่นมา (ปี 2549-2551) บรษิทัของทา่นมกีารพฒันากระบวนการผลติใหมห่รอืมกีาร

ปรบัปรงุกระบวนการผลติเดมิอยา่งมนียัส าคญั (process innovation) หรอืไม ่ 

During 2006 to 2008, did your company introduce new or significantly improved process or not? 

 ม ี

Yes 

ไมม่ ีNo 

ก) กระบวนการผลติสนิคา้ใหม่หรอืกระบวนการเดมิทีไ่ดรั้บการปรับปรงุอยา่งมนัียส าคัญ 

New or significantly improved methods of manufacturing or producing 

goods. 

  

ข) วธิกีารการขนสง่ วธิกีารการสง่มอบ หรอืวธิกีารกระจายวัตถดุบิ/สนิคา้ใหมห่รอืวธิกีาร

เดมิทีไ่ดร้ับการปรับปรงุอยา่งมนัียส าคัญ New or significantly improved logistics, 

delivery, or distribution methods for your inputs, goods 

  

ค) ระบบสนับสนุนการด าเนนิงานใหมห่รอืระบบเดมิทีไ่ดรั้บการปรับปรงุอยา่งมนัียส าคัญ 

เชน่ ระบบจัดซือ้ ระบบบัญช ีหรอืระบบคอมพวิเตอร ์New or significantly improved 

supporting activities for your processes, such as maintenance systems or 

operations for purchasing, accounting, or computing 

  

 

ถา้ไมม่ใีนขอ้ 4 แตม่ใีนขอ้ 1 ขา้มไปขอ้ 7 

ถา้ไมม่ใีนขอ้ 4 และไมม่ใีนขอ้ 1 ขา้มไปตอบขอ้ที ่10 

5. กรณุาอธบิายลกัษณะกระบวนการผลติใหม/่กระบวนการผลติเดมิทีม่กีารปรบัปรงุอยา่งมนียัส าคญั 

(Process innovation) ทีส่ าคญัทีส่ดุของทา่นโดยสงัเขป  

     Please briefly describe your most important product innovation. 

 

ลักษณะกระบวนการผลติใหม่/กระบวนการผลติเดมิทีม่กีารปรับปรงุอยา่งมนัียส าคัญ / Description of process 

innovation 

…………………………………………………………………………………………………………………………………………………  

…………………………………………………………………………………………………………………………………………………  

…………………………………………………………………………………………………………………………………………………  
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6. กระบวนการเหลา่น ัน้ไดร้บัการพฒันาอยา่งไร กรณุาระบจุ านวนกระบวนการตามรปูแบบการพฒันา 

How were these processes developed? Please provide the number process by mode of development. 

รายการ 

Items 

จ านวนกระบวนการ 

No. of Process Innovation 

ก)  โดยบรษัิทหรอืกลุม่บรษัิทของทา่น 

 By your company or company group  ........................ กระบวนการ 

ข)  บรษัิทของทา่นรว่มกับ By your company in co-operation with 
 

 ข1) บรษัิทอืน่ other companies   ........................ กระบวนการ 

      ข2) สถาบันอดุมศกึษาหรอืสถาบันวจัิยของรัฐ education / public 

research institutes  ........................ กระบวนการ 

ค)  โดยบรษัิทอืน่หรอืสถาบันอืน่  

 By other companies or institutions  ........................ กระบวนการ 

จ านวนกระบวนการใหมท่ ัง้หมด Total  number of process 

innovation  ........................ กระบวนการ 

7. กรณุาประมาณสดัสว่นของรายไดใ้นปี 2551 ทีเ่กดิจากผลติภณัฑท์ีม่ลีกัษณะดงัตอ่ไปนี ้

Please estimate how your turnover in 2008 was distributed by the following items. 

รายการ 

Items 

สัดสว่น  

Percentage 

ก ผลติภัณฑใ์หมห่รอืผลติภัณฑเ์ดมิทีม่กีารปรับปรงุอยา่งมนัียส าคัญทีอ่อกสูต่ลาด

ในชว่งปี 2549-2551ซึง่ใหมใ่นตลาด (New or significantly improved products 

introduced during 2006 to 2008 that were new to your market) ………..……..…...% 

ข ผลติภัณฑใ์หมห่รอืผลติภัณฑเ์ดมิทีม่กีารปรับปรงุอยา่งมนัียส าคัญทีอ่อกสูต่ลาด

ในชว่งปี 2549-2551 ซึง่ใหมส่ าหรับบรษัิททา่น  (New or significantly improved 

products introduced during 2006 to 2008 that were only new to your firm) ………..……..…...% 

ค ผลติภัณฑเ์ดมิทีไ่มเ่ปลีย่นแปลงหรอืมกีารปรับปรงุเพยีงเล็กนอ้ยในชว่งปี2549-

2551 (products that were unchanged or only marginally modified during 

2006 to 2008) ………..……..…...% 

จ านวนรายไดร้วมในปี 2551    Total turnover in 2008 100% 

 
8. กรณุาระบรุะดบัความส าคญัของผลทีเ่กดิข ึน้จากการพฒันาผลติภณัฑใ์หม/่ปรบัปรงุผลติภณัฑเ์ดมิ

อยา่งมนียัส าคญั หรอืการพฒันากระบวนการผลติใหม/่ปรบัปรงุกระบวนการผลติเดมิอยา่งมนียัส าคญั

ในชว่ง 3 ปีทีผ่า่นมา (ปี 2549-2551) (1-ไมส่ าคญั, 5-ส าคญัมาก) Please indicate the degree of 

importance of the following result of innovation activities other  than R&D during the period 2006-

2008 : (1-not important, 5-very important)  

 

ผลทีเ่กดิขึน้ Effects 
ระดบัความส าคญั  

Degree of importance 

1 2 3 4 5 

ก) ขยายขอบเขตผลติภณัฑ ์Increased range of products      

ข) เขา้สูต่ลาดใหม/่เพิม่สว่นแบง่ทางการตลาด Entered new 

markets/increased market share 

     

ค) ปรบัปรงุคณุภาพของผลติภณัฑ ์Improve quality of goods       

ง) ปรบัปรงุความยดืหยุน่ในการผลติผลติภณัฑ ์Improved 

flexibility of production  

     

จ) เพิม่ก าลงัในการผลติผลติภณัฑ ์Increased capacity of      
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ผลทีเ่กดิขึน้ Effects 
ระดบัความส าคญั  

Degree of importance 

1 2 3 4 5 

production  

ฉ) ลดตน้ทนุแรงงานตอ่หนว่ยผลผลติ Reduced labor costs per 

unit output 

     

ช) ลดวตัถดุบิ/การใชพ้ลงังานตอ่หนว่ยผลผลติ Reduced 

materials/energy per unit output 

     

ซ) ลดผลกระทบดา้นส ิง่แวดลอ้มหรอืปรบัปรงุอนามยัและความ

ปลอดภยัในการท างาน Reduced environmental impacts or 

improved health and safety 

     

ฌ) เพือ่ใหไ้ดต้ามกฎระเบยีบ/ขอ้บงัคบั Met regulatory 

requirements 

     

ญ) ตามความตอ้งการของลกูคา้/ Customer requirement      

 

9. กรณุาระบคุวามส าคญัของอปุสรรคเหลา่นีใ้นการพฒันาผลติภณัฑใ์หม/่ปรบัปรงุผลติภณัฑเ์ดมิอยา่งมี

นยัส าคญัหรอืการพฒันากระบวนการผลติใหม/่ปรบัปรงุกระบวนการผลติเดมิอยา่งมนียัส าคญัในชว่ง 3 

ปีทีผ่า่นมา (ปี 2549-2551) (1-ไมส่ าคญั, 5-ส าคญัมาก) 

Please indicate the importance of the following as factors limiting innovation within your company 

during the period 2006-2008: (1-not important, 5-very important) 

 

อปุสรรค Factors limiting ระดบัความส าคญั  

Degree of importance 

1 2 3 4 5 

ก) ขาดเงนิทนุจากบรษัิทหรอืกลุม่บรษัิทของทา่น Lack of funds within 

your enterprise/group 

     

ข) ขาดเงนิทนุจากแหลง่ภายนอกบรษัิทของทา่น Lack of finance from 

sources outside enterprise 

     

ค) ตน้ทนุการท านวัตกรรมสงูเกนิไป Innovation costs too high      

ง) ขาดบคุลากรทีม่คีณุสมบัตเิหมาะสม Lack of qualified personnel      

จ) ขาดขอ้มลูเกีย่วกับเทคโนโลย ีLack of information on technology      

ฉ) ขาดขอ้มลูเกีย่วกับตลาด Lack of information on markets      

ช) ความยากในการหาพันธมติรในการท านวัตกรรม  

Difficulty in finding cooperative partners for innovation 

     

ซ) ตลาดถกูครอบง าโดยบรษัิททีก่อ่ตัง้มานาน Market dominated by 

establishment enterprises 

     

ฌ) ความตอ้งการสนิคา้ใหมม่คีวามไม่แน่นอน Uncertain demand for 

innovative goods  

     

ญ) ไมจ่ าเป็นเนือ่งจากมนีวัตกรรมกอ่นหนา้นัน้แลว้ No need due to prior 

innovations 

     

ฎ) ไมม่คีวามตอ้งการทางตลาดส าหรับสนิคา้ใหม ่No market demand for 

innovations 
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10. ในปี 2551 ทา่นมกีารด าเนนิกจิกรรมนวตักรรมหรอืไม?่ Do you have innovation activities in 2008?  

[     ]  ม ีYes  

[     ] ไมม่ ีNo ขา้มไปท าขอ้ 11  

 

ถา้ม ีกรณุาประมาณการคา่ใชจ้า่ยเพือ่กจิกรรมนวตักรรม และระบสุดัสว่นของคา่ใชจ้า่ยเพือ่กจิกรรม

นวตักรรมท ัง้หมดของบรษิทัทา่น if yes, please estimate your innovation expenditure and please 

indicate the % distribution of your expenditure for the following innovation activities. 

 

คา่ใชจ้่ายทัง้หมดเพือ่กจิกรรมนวัตกรรมในปี 2551 Total innovation 

expenditure in 2008   

       

ก) ท าวจัิยเองภายในบรษัิท Intramural research and development ………..……..…...% 

ข) วา่จา้งหน่วยงานภายนอกท าวจัิยและพัฒนา Extramural research and 

development ………..……..…...% 

ค) ซือ้เครือ่งจักรและอปุกรณ์ (รวมทัง้อปุกรณ์คอมพวิเตอร)์ เพือ่ใชใ้นการพัฒนา

ผลติภัณฑใ์หม/่ปรับปรงุผลติภัณฑเ์ดมิ อยา่งมนัียส าคัญ (product innovation) 

หรอืการพัฒนากระบวนการผลติใหม/่ปรับปรงุกระบวนการผลติเดมิ อยา่งมี

นัยส าคัญ (process innovation) Acquisition of machinery and equipment 

(including computer hardware) in connection with product or process 

innovation. ………..……..…...% 

ง) ซือ้ความรูจ้ากภายนอก อาท ิสัญญาอนุญาตเพือ่ใชท้รัพยส์นิทางปัญญาของผูอ้ ืน่ 

เชน่ สทิธบัิตร ความรู ้(โนว-์ฮาว)์ หรอืบรกิารทีต่อ้งการความเชีย่วชาญพเิศษ เชน่ 

จา้งทีป่รกึษาจากภายนอก เป็นตน้ 

Acquisition of other external knowledge such as licenses to use 

intellectual property (eg. Patents, know-how) or specialized services (eg. 

Consultants). ………..……..…...% 

จ) ฝึกอบรม (การฝึกอบรมภายในและภายนอกทีเ่กีย่วขอ้งโดยตรงกับกจิกรรม

นวัตกรรม) 

Training (internal or external training for your personnel directly related 

to innovation activity) ………..……..…...% 

ฉ) การน าผลติภัณฑใ์หม่/ผลติภัณฑเ์ดมิทีม่กีารปรับปรงุอยา่งมนัียส าคัญ (product 

innovation) หรอืกระบวนการผลติใหม/่กระบวนการผลติเดมิทีม่กีารปรับปรงุมี

นัยส าคัญ (process innovation) เขา้สูต่ลาด Market introduction of 

innovations ………..……..…...% 

ช) คา่ใชจ้่ายในการออกแบบ หรอืเตรยีมการเพือ่การผลติและการสง่มอบผลติภัณฑ์

ใหม ่

Design and other preparations for production/deliveries ………..……..…...% 

ซ) กจิกรรมการตลาดแนะน าสนิคา้ใหมห่รอืสนิคา้ทีม่กีารปรับปรงุอยา่งมนัียส าคัญ 

รวมทัง้การวจัิยตลาดและการท าโฆษณา Activities for the market introduction 

of your new or significantly improved goods, including market research 

and launch advertising  ………..……..…...% 

ฌ) อืน่ๆ โปรดอธบิาย Others (please describe) : 

……………………………………………………………………………………………………… ………..……..…...% 

 รวม Total 100% 

 

 

 

 

 

………………. บาท  Baht 
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11. ในชว่ง 3 ปีทีผ่า่นมา (ปี 2549-2551) บรษิทัของทา่นมผีลจากการท าวจิยัและพฒันา และ/หรอื

กจิกรรมนวตักรรมทีเ่กดิข ึน้จรงิหรอืไม ่Did your company have outputs or outcomes the company 

actually benefited from as a consequence of the R&D and/or innovation activities during the period 

2006-2008? 

[ ]  ไมม่ ีNo      

[    ]  ม ีYes   

 

ถา้ม ีกรณุาระบผุลจากการท าวจิยัและพฒันา และ/หรอืกจิกรรมนวตักรรมทีเ่กดิข ึน้จรงิในชว่งปี 2549-

2551 

 If Yes, please indicate outputs or outcomes the company actually benefited from as a consequence 

of the R&D and/or innovation activities during the period 2006-2008. 

 [     ]  1.  กระบวนการผลติมปีระสทิธภิาพเพิม่ขึน้อยา่งมนัียส าคัญ Significantly improved efficiency of  

production process 

 [     ]  2.  ไดพ้ัฒนากระบวนการผลติใหม ่New production process 

 [     ]  3.  ไดพั้ฒนาคุณภาพของผลติภัณฑท์ีม่อียูเ่ดมิอย่างมนัียส าคัญ Significantly improved quality of 

existing products 

 [     ]  4.  ไดพั้ฒนาผลติภัณฑใ์หมอ่อกสูเ่ชงิพาณชิย ์  

    New products which are already commercialized จ านวน ................. รายการ items 

 [     ]  5.  ยืน่ขอสทิธบัิตร Patent Applications   จ านวน ................. รายการ items 

 [     ]  6.  ยืน่ขออนุสทิธบัิตร Petty patents  Application   จ านวน ................. รายการ items 

 [     ]  7.  ไดรั้บการจดสทิธบัิตร Granted patents   จ านวน ................. รายการ items 

 [     ]  8.  ไดรั้บการจดอนุสทิธบัิตร Granted petty patents  จ านวน ................. รายการ items 

 [     ]  9.  ไดรั้บการจดลขิสทิธิ ์Notified copyrights   จ านวน ................. รายการ items 

 [     ] 10. การออกแบบเชงิอตุสาหกรรม Industrial design   จ านวน ................. รายการ items 

 [     ] 11.  เครือ่งหมายการคา้ Trademark   จ านวน ................. รายการ items 

 [     ] 12.  อืน่ๆ (โปรดระบุ) Others (Please specify)……………………………………………………………… 

 

สว่นตอ่ไปนีส้ าหรบัผูท้ ีม่กีารท าวจิยัและพฒันา (Research and Development) หรอืการพฒันา

ผลติภณัฑใ์หม/่ปรบัปรงุผลติภณัฑเ์ดมิอยา่งมนียัส าคญั (product innovation) หรอืการพฒันา

กระบวนการผลติใหม/่ปรบัปรงุกระบวนการผลติเดมิอยา่งมนียัส าคญั (process innovation)  

D. ความรว่มมอืภายนอกในการท างานวจิยัและพฒันา และการพฒันาผลติภณัฑใ์หม/่กระบวนการผลติใหม ่

(External Collaboration for R&D and Innovation) 

1. ในชว่ง 3 ปีทีผ่า่นมา (ปี 2549-2551) กรณุาระบคุวามส าคญัของแหลง่ขอ้มลูส าหรบัการวจิยัและ

พฒันา และการพฒันาผลติภณัฑใ์หม/่ปรบัปรงุผลติภณัฑเ์ดมิอยา่งมนียัส าคญั  (product 

innovation) หรอืการพฒันากระบวนการผลติใหม/่ปรบัปรงุกระบวนการผลติเดมิอยา่งมนียัส าคญั 

(process innovation) (1-ไมส่ าคญั, 5-ส าคญัมาก)   

Please indicate the degree of importance of the following sources of information to your R&D and 

other innovation activities during the period 2006-2008: (1-not important, 5-very important)    

 

แหลง่ขอ้มลู/Sources 

ระดบัความส าคญั   

Degree of importance 

1 2 3 4 5 

ก)  แหลง่ขอ้มลูภายในบรษัิท Sources within the company      

ข)  บรษัิทแม/่บรษัิทในเครอื  Parent/associate companies      

ค)  ลกูคา้ Clients      

ง)  ซบัพลายเออรไ์ทย Locally-owned suppliers      

จ)  ซบัพลายเออรต์า่งชาต ิForeign-owned suppliers      

ฉ)  มหาวทิยาลัยหรอืสถาบันอดุมศกึษาอืน่ Universities or other higher      
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แหลง่ขอ้มลู/Sources 

ระดบัความส าคญั   

Degree of importance 

1 2 3 4 5 

education institutes 

ช)  สถาบันวจัิยของรัฐ Public research institutes      

ซ)  องคก์รเอกชนทีไ่มแ่สวงหาก าไร  private non-profit      

ฌ)  ผูใ้หบ้รกิารทางธุรกจิ (เชน่ทีป่รกึษาทางการบรหิาร ผูว้จัิยตลาด) 

Business Service Providers (management consultants, market 

researchers, etc) 

     

ญ)  ผูใ้หบ้รกิารทางวชิาการ Technical service providers      

ฎ)  คูแ่ขง่ Competitors      

ฏ)  การเปิดเผยสทิธบัิตร Patent disclosures      

ฐ)  งานแสดงสนิคา้และนทิรรศการ Fairs and exhibitions      

ฑ)  การประชมุและสัมมนา Conferences & meetings      

ฒ)  บทความวชิาการเฉพาะทาง Specialist literature (journals, 

monographs etc.) 

     

ณ)  อนิเตอรเ์น็ต Internet      

ด)  สมาคมวชิาชพี/สมาคมการคา้อตุสาหกรรม Professional and industry 

associations 

     

ต)  อืน่ๆ (โปรดอธบิาย) Others (Please describe: 

____________________) 

 

     

 

2. ในชว่ง 3 ปีทีผ่า่นมา (ปี 2549-2551) ทา่นรว่มมอืกบัหนว่ยงานภายนอกมากนอ้ยเพยีงใดในการท า

กจิกรรมวจิยัและพฒันา และการพฒันาผลติภณัฑใ์หม/่ปรบัปรงุผลติภณัฑเ์ดมิอยา่งมนียัส าคญัหรอื

การพฒันากระบวนการผลติใหม/่ปรบัปรงุกระบวนการผลติเดมิอยา่งมนียัส าคญั (1-นอ้ยทีส่ดุ, 4-มาก

ทีส่ดุ) และโปรดระบทุีต่ ัง้ของหนว่ยงานหลกัในแตล่ะประเภททีท่า่นมคีวามรว่มมอื 

How intensely do you cooperate with any of the following external parties in your R&D and 

other innovation activities during the period 2006-2008?  (1-lowest, 4-highest) Please specify 

the location of   your main collaborator. 

  
 
 
 

หนว่ยงานภายนอก 

ระดบัความรว่มมอื 
Level of co-
operation 

ทีต่ ัง้ของหนว่ยงานที่
รว่มมอื 

Location of partners 
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ก)  ลกูคา้ ผูซ้ ือ้ Customers, buyers          

ข)  ซพัพลายเออรไ์ทย  Locally-owned suppliers          

ค)  ซพัพลายเออรต์า่งชาต ิForeign-owned 

suppliers 

     

    

ง)  บรษัิทแม/่บรษัิทในเครอืในตา่งประเทศ 

Parent/associate company overseas 

     

    

จ)  สถาบันวจัิยของรัฐ Public research institutes          

ฉ)  องคก์รเอกชนทีไ่มแ่สวงหาก าไร  Private 

non-profit 

     

    

ช)  มหาวทิยาลัย  Universities          
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หนว่ยงานภายนอก 

ระดบัความรว่มมอื 
Level of co-
operation 

ทีต่ ัง้ของหนว่ยงานที่
รว่มมอื 

Location of partners 
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ซ)  ผูใ้หบ้รกิารทางธุรกจิ (เชน่ ทีป่รกึษาทางการ

บรหิาร วจัิยตลาด) Business  Service 

Providers (management consultants, 

market research)  

     

    

ฌ)  ผูใ้หบ้รกิารทางเทคนคิ (ทีป่รกึษาทาง

วศิวกรรม เทคโนโลยสีารสนเทศ) Technical 

Service Providers (engineering 

consultants, IT services) 

     

    

ญ)  หน่วยราชการอืน่ Other government 

agencies  

(โปรดระบ)ุ (please specify) 

_______________________________ 

     

    

ฎ)  คูแ่ขง่ Competitors          

ฏ)  สมาคมวชิาชพี/สมาคมการคา้อตุสาหกรรม 

Professional and industry associations 

     

    

ฐ)  บรษัิทอืน่ Other companies (โปรดระบ)ุ 

(please specify) 

_______________________________ 

     
    

 

3. ในชว่ง 3 ปีทีผ่า่นมา (ปี 2549-2551) ทา่นมคีวามรว่มมอืกบัมหาวทิยาลยั/สถาบนัวจิยัของรฐัใน

กจิกรรมตอ่ไปนีม้ากนอ้ยเพยีงใด (1-นอ้ยทีส่ดุ, 4-มากทีส่ดุ) โปรดระบทุีต่ ัง้ของหนว่ยงานหลกัในแต่

ละประเภททีท่า่นมคีวามรว่มมอื 

How frequently have you been engaged in the following activities with universities/public 

research institutes during the period 2006-2008? (1-lowest, 4-highest) Please specify the 

location of your main collaborator. 

 

 
 
 

รปูแบบความรว่มมอื/Type of 
Cooperation 

ระดบัความรว่มมอื 

Level of co-operation 

ทีต่ ัง้ของหนว่ยงานทีร่ว่มมอื 

Location of partners 
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ก)  การท าวจัิยรว่มกัน (conduct joint 

research project) 
     

    

ข)  การวา่จา้งใหท้ าวจัิย  (contract out 

research project) 
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รปูแบบความรว่มมอื/Type of 
Cooperation 

ระดบัความรว่มมอื 
Level of co-operation 

ทีต่ ัง้ของหนว่ยงานทีร่ว่มมอื 
Location of partners 
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ค)  การจา้งเป็นทีป่รกึษา (hire academic 

consultants) 
     

    

ง)  การใชส้ทิธเิทคโนโลย ี(use of licensed 

technology) 
     

    

จ)  การบรกิารวเิคราะห/์ทดสอบ/สอบเทยีบ 

(use of analytical and testing services) 
     

    

ฉ)  การใชเ้ครือ่งมอื/อปุกรณ์ (use of technical 

infrastructure) 
     

    

ช)  การแลกเปลีย่นบุคลากรชัว่คราว 

(temporary personnel exchange) 
     

    

ซ)  การรับนักศกึษาฝึกงาน (host student 

internships) 
     

    

ฌ)  การฝึกอบรมพนักงาน (training of 

company employees) 
     

    

ญ)  การใชผ้ลงานหรอืรว่มเขยีนบทความใน

วารสารวชิาการ (publications) 
     

    

ฎ)  การเขา้รว่มประชมุและสัมมนาทางวชิาการ 

(meeting / conference) 
     

    
ฏ)  การตดิตอ่/พบปะสว่นตัว (informal 

personal contact) 
     

    

 

4. ในชว่ง 3 ปีทีผ่า่นมา (ปี 2549-2551) ทา่นมกีารพดูคยุแบบพบหนา้ (face-to-face contact) กบั

มหาวทิยาลยั/สถาบนัวจิยัของรฐัหรอืไม ่Did you have face-to-face contacts with university/public 

research institutes during the period 2006-2008? 

 
 [     ] ไมม่ ีNo ขา้มไปท าขอ้ 5  

 [     ] ม ีYes โปรดระบจุ านวนเฉลีย่เดอืนละกีค่รัง้ (Please average times per month) 

 

5. โปรดระบรุะดบัความส าคญัของสาเหตหุลกัของความรว่มมอืระหวา่งองคก์ร (1-ไมส่ าคญั, 5-ส าคญั

มาก)   

How importance were the following reasons to co-operation with other partners (1-not important, 

5-very important)    

สาเหต/ุReasons 
ระดบัความส าคญั   

Degree of importance 

1 2 3 4 5 

ก)   ลด/แบง่ความเสีย่ง & ตน้ทนุ  Share / reduce risk & cost      

 
….…..…… ครัง้/เดอืน 



114 

ข)   การเขา้สูส่าขาเทคโนโลยใีหม่ Entering new technology 

fields 
     

ค)   ถา่ยทอดความรู ้ Know-how transfer      

ง)   ใชเ้วลาเขา้สูต่ลาดสัน้ลง Faster time to market      

จ)   ใชท้รัพยากรทางการเงนิรว่มกัน Pooling financial resources      

ฉ)   สรา้งพันธมติรทางกลยทุธใ์นระยะยาว Establishing long 

term strategic partnership 
     

ช)   อืน่ๆ (โปรดอธบิาย):Others (Please describe): 

__________ 
     

 

6. ในชว่ง 3 ปีทีผ่า่นมา (ปี 2549-2551) บรษิทัของทา่นเคยใชบ้รกิาร/มาตรการสนบัสนนุประเภทใด

ของ สวทช* บา้ง 

Please indicate which, if any, of the services/incentive programs provided by NSTDA* your firm 

has used during the period 2006-2008?  

 บรกิารและมาตรการจงูใจของ สวทช.   

NSTDA services and incentive Programs 

เคย Yes ไมเ่คย  

No 

ก) โครงการสนับสนุนการพัฒนาเทคโนโลยขีองอตุสาหกรรมไทย (iTAP : 

Industrial Technology Assistance Program ) 

  

ข) บรกิารรับรองโครงการวจัิยและพัฒนาเพือ่ขอลดหยอ่นภาษี 200 % (RDC : 

Research and Development Certification) 

  

ค) เงนิกูแ้ละเงนิอดุหนุน loans and grants   

ง) รับจา้งวจัิย/รว่มวจัิย Contracted research / joint research   

จ) บรกิารทดสอบและวเิคราะห ์testing and analytical services   

ฉ) บรกิารทรัพยส์นิทางปัญญา intellectual property services   

ช) บม่เพาะธุรกจิเทคโนโลย ีtechnology business incubators   

ซ) บรกิารเขตอตุสาหกรรมซอฟตแ์วร ์software park services   

ณ) เชา่พืน้ทีใ่นอทุยานวทิยาศาสตรป์ระเทศไทย Office Rental in Thailand 

Science Park 

  

 

หมายเหต ุ: สวทช. คอื ส านักงานพัฒนาวทิยาศาสตรแ์ละเทคโนโลยแีหง่ชาต ิรายละเอยีด www.nstda.or.th 

 

7. ทา่นคดิวา่บรกิาร/มาตรการสง่เสรมิ/สนบัสนนุของรฐับาลตอบสนองความตอ้งการของทา่นเพยีงใด 

และทา่นตอ้งการใหภ้าครฐัจดักจิกรรมใดเพิม่เตมิบา้ง   

What do you think about the current services and incentive programs provided by the government  

agencies, and what kind of additional activities should be provided? 

________________________________________________________________________________  

________________________________________________________________________________ 

ขอขอบพระคณุในความรว่มมอืเป็นอยา่งสูง Thank you for your valuable input and kind cooperation 

ขอ้มลูทีไ่ดจ้ะถกูเก็บไวเ้ป็นความลบั    All information will be dealt with in strictest confidence 
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