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This paper examines the impact of internationalization on the product, process and 
organizational innovations of Korean service firms. Despite the increasing importance 
of the service sector and the discrepancies in the natures of the manufacturing and 
service industries, the internationalization-innovation link in the context of service 
firms has rarely been examined empirically on a large sample. Based on the results 
of the logistic regressions using the 2006 Korean Innovation Survey data, we found 
that Korean service firms’ international expansion is significantly and positively 
associated with their product and organizational innovations. In addition, the 
magnitude of the estimates in our models revealed that internationalization has a 
greater impact on product innovation than on process or organizational innovation.
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I. Introduction

A body of literature suggests that knowledge creation and innovation via 
learning has become increasingly critical for the success of a company with 
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the advent of knowledge-based economy (Grant, 1996; Zahra and George, 2002; 
Vila and Kuster, 2007). A firm’s ability to acquire, absorb, assimilate, adapt, 
create, exploit and use new knowledge is now considered one of the most 
important sources for sustaining competitive advantage (Wang and Ahmed, 
2007). In this regard, a firm’s international expansion tends to reinforce its 
organizational structure and business processes, thereby improving its capability 
for knowledge creation and extension (Castellani and Zanfei, 2007; Prashantham, 
2005). International diversification has been proven to affect technology-based 
companies’ ability to learn and perform in global markets (Hitt et al., 1997; 
Zahra et al., 2000).

Empirical studies have investigated how internationalization may affect 
knowledge acquisition and learning effort, by analyzing the relationship between 
internationalization (via export mode) and firm innovation. Salomon and Shaver 
(2005) examined the impact of learning from export experience on firm 
innovation, measured by patent application counts, using a sample of Spanish 
manufacturing firms. In subsequent studies, Salomon (2006) investigated the 
role of export strategies in innovative productivity, and Salomon and Jin (2008) 
analyzed how learning from export experience might show heterogeneous 
impacts in different industries. Generally, a positive relationship between 
internationalization and firm innovation was found in this stream of research 
(Filipescu et al., 2009; Castelliani and Zanfei, 2007; Trofimenko, 2008). While 
these studies were undertaken using a variety of data collected from manufacturing 
companies, we found little research that focused on the association between 
these rather widely used variables-internationalization and innovation-in the 
context of the service industry. While some studies on the service industry also 
exit, they mainly concerned the impact of internationalization on overall firm 
performance (Capar and Kotabe, 2003; Goerzen and Makino, 2007) rather than 
on more specific variables such as innovation.

While manufactured goods have dominated world trade over the years, the 
importance of trade in services is also growing, particularly for industrialized 
nations. In Singapore, exports comprise 69% of the total service production, 
while most European countries export between 10% and 20% of their service 
products, and the USA exports around 5% (Patterson, 2004). In Korea, whose 
economy is highly dependent on foreign markets, exports of service products 
accounted for 11% of national total exports in 2009. Furthermore, the outward 
foreign direct investment (FDI) flows in the service sector worldwide were $476 
billion in 2002-2004, while those in the manufacturing sector remained only 
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one-third ($165 billion) of the service sector FDI outflows (UNCTAD, 2008). 
In 1987-2005, 52% of all cross-border mergers and acquisitions (M&As) occurred 
in the service sector, while 30% and 18% were in the manufacturing and the 
primary sectors, respectively (UNCTAD, 2008). Given such a trend, it is not 
surprising that research on service innovation has been conspicuously increasing 
(Gallouj and Weinstein, 1997; Miozzo and Miles, 2002; Drejer, 2004; Toivonen 
and Tuominen, 2009).

Given this background, this study aims to contribute to the research of the 
internationalization-innovation link by examining such relationship in the service 
industry using a large dataset from South Korea (henceforth, Korea). We think 
that it would be a meaningful endeavor to apply this research framework to 
the service industry, given that a number of innovations have also been witnessed 
in this sector - for example, information technology, banking, and legal advice. 
While the potential strategic importance of international expansion on innovation 
can be emphasized in all industries, innovation in the service industry appears 
to be different from that in the manufacturing industry (Ietto-Gillies, 2002). 
Whereas radical and tangible innovations tend to be conspicuous in the 
manufacturing sector, relatively incremental and less tangible innovations are 
prevalent in the service sector. In many cases, service innovation is not a direct 
outcome of a priori innovation planning. It often comes to be recognized as 
innovation only a posteriori, when dealing with customer needs and feedback 
(Sung, 2010; Toivonen and Tuominen, 2009). Among the variety of classifications 
of innovations related to the service sector (e.g., Miles, 1999; Avlonitis et al., 
2001), we adopted a conventional classification into product, process and 
organizational innovations1 (Gallouj and Weinstein, 1997). 

In the next section, we briefly review the existing research on internationalization 
and innovation in general, as well as in the service industry in particular, to 
formulate four hypotheses. After describing our dataset and methodology, we 
analyze and discuss the results of the empirical tests. The paper concludes with 
suggestions for future research.

II. Theory and Hypotheses

Exporting requires companies to set up logistic distribution channels and adapt 

1 In this study, “market innovation” in Gallouj and Weinstein (1997) was incorporated into “product 
innovation.”
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their existing products to local tastes, preferences and country-specific formal 
rules (Lopez, 2005). Internationalization is a very costly activity, which forces 
companies to pay for large fixes costs for international expansion. Melitz (2003) 
argues that only a few productive firms are able to take part in exporting, because 
they can earn enough profits to cover the costs necessary for undertaking 
exporting activities. Vernon (1966) showed that product innovation can be an 
indirect driver that prompts companies to start exporting. Cassiman and 
Martinez-Ros (2007) found that companies are more likely to engage in 
exporting operations when they significantly increase innovative activities. While 
firm heterogeneity and competitive advantage with distinct productivity and 
innovativeness can lead to internationalization, this research considers the 
opposite direction in the link between internationalization and innovation. 

International expansion in general-regardless of the motivation or level- 
exposes firms to new customers and competitors and to diverse cultural sets, 
institutional rules, norms and regulations (Eriksson et al., 2000). Successful firms 
manage to learn from internationalization by actively seeking knowledge about 
foreign markets, such as opportunities to gain clients and potential threats from 
competitors, as well as various issues related to operating in a new environment 
(Craig and Douglas, 1996). Differences in the technological and regulatory 
environments also influence the firms’ technological learning and strengthen 
their motivation to assimilate new technology (Nakata and Sivakumar, 1996). 

The impact of internationalization on innovation is based on a theoretical 
foundation. The evolutionary theory of the firm has provided research on 
multinationals with a new insight where multinationals’ strategic behaviors are 
associated with their innovative activities and output (Filippetti et al. 2009). 
Firms engaging in foreign business activities may benefit considerably by 
improving their overall level of managerial capability. Information flowing from 
the foreign market, often via intermediaries or directly from customers, can 
enhance a company’s ability to innovate (Salomon and Jin, 2008; Salomon and 
Shaver, 2005). Grossman and Helpman (1991, 1993) argued that mutual exchange 
of knowledge between domestic and foreign markets is promoted because firms 
are exposed to knowledge inputs that are unavailable when operations are limited 
to the domestic market. Companies may also derive benefits from the 
technological expertise of their foreign buyers (Clerides et al., 1998), and learn 
valuable information about consumers’ product preferences and competing 
products by interacting with foreign agents (Salomon and Shaver, 2005). 
Companies exposed to varied technological and regulatory environments in the 
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process of competing in different international regions and targeting multiple 
market segments are expected to operate differently to those that compete only 
in domestic markets. The knowledge and information obtained in foreign 
countries can be used to promote innovation activities.

In case of the service industry, a firm can innovate its products by introducing 
a service which is novel to the firm or industry, or significantly improving a 
set of characteristics embedded in the ‘use’ of the service product, such as its 
technical and service specifications (Gallouj and Weinstein, 1997)-for example, 
an updated software version by a developer, an internet banking system 
developed by a financial firm, or an adaptable standard contract developed by 
legal advisers2. Service firms with foreign activities, regardless of the type of 
firm, have the opportunities to enhance their capabilities in order to undertake 
product innovation by bringing diverse market and technological information 
into the characteristics of the products in the process of creation and revision. 
Based on the UK’s financial services sector, Frenz et al. (2005) showed that 
even just being involved in a multinational enterprise has a positive influence 
on the propensity to innovate. Moreover, the firm has an opportunity to gather 
information from foreign buyers, who are often willing to provide service 
designs and to offer technical assistance to improve their supplier’s operations 
in the context of their own sourcing activities (Evenson and Westphal, 1995). 
In summary, the knowledge, information and experiences gained from 
experience in overseas markets and technologies can be incorporated into the 
firm’s new (service) product development. From this follows our first hypothesis:

H1: Internationalization of a service firm will be positively associated with 
its product innovation. 

The above hypothesis can be extended to other types of innovation. While 
product innovation pertains to the incremental or radical improvement of the 
quality and function of a product in its technology and service specifications, 
process innovation relates to the changes in methods by which the service is 
produced (Gallouj and Weinstein, 1997). Although the unique properties of 
service activities make the distinction between product and process innovation 
“fuzzy” (Gallouj and Weinstein, 1997), product innovation is embedded in ‘the 

2 Gallouj and Weinstein (1997) argued that there would be little distinction between service innovation 
and manufacturing innovation when innovation is approached in terms of ‘characteristics’ of technical 
and service specifications-or products-found by related agents. This characteristic approach is based 
on Lancaster (1966)’s definition of product innovation.
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implementation/commercialization of a product with improved performance 
characteristics such as to deliver objectively new or improved services to the 
consumer’ (OECD, 2005), while process innovation relates to ‘the implementation/ 
adoption of new or significantly improved production or delivery methods’ 
(OECD, 2005). Process innovations tend to be more radical than product 
innovations because the former is the very first step that is necessary to make 
in order to transform the whole logistics activity into a more customer-oriented 
one (Finger, 2007). In this paper, we define process innovation as radical or 
incremental change in the “methods” of supplying and delivering service 
products, contributing to a significant increase in productivity-as in the case 
of an IT company developing an enterprise resource planning (ERP) system 
to effectively coordinate the diverse activities involved in designing new version 
of software, or of a bank launching a new web-based interface to introduce 
internet banking. In using such a definition that separates the two fields of 
innovation, we are following the conventions of the Oslo Manual. The intense 
competition that a service firm encounters when internationalizing its business 
encourages the firm to improve its business processes and knowledge base by 
learning extensively from its foreign operations and gaining hands-on experiences 
in the host-country market. Service firms that pursue international expansion 
must attempt to enhance process technologies in order to deliver the service 
more effectively in the global market. Further, they should strive to tailor the 
logistics and after-sales service to meet the specific needs of particular customers 
(Salomon and Shaver, 2005; Vernon, 1979). From this, our second hypothesis 
follows:

H2: Internationalization of a service firm will be positively associated with 
its process innovation.

The resource-based view on the firm has led to the new development in the 
theories of the innovation in which strongly innovative companies tend to 
strengthen their own unique knowledge base and accumulate related capabilities 
that are geared up for by organizational reconfiguration and transformation 
(Knight and Cavusgil, 2004). According to the Oslo Manual, organizational 
innovation must be clearly separated from product and process innovation in 
its measurement. Organizational innovation includes the introduction of the 
significantly changed organizational structures and the implementation of 
advanced management techniques and resultantly changed corporate strategic 
orientations. It has been observed that, in comparison to manufacturing firms, 
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service firms do not require large-scale capital investments in physical assets 
to create a presence in foreign markets (Bouquet et al., 2004). Service firms 
will be more likely to acquire value-creating assets through human capital rather 
than through their physical infrastructure (Erramilli and Rao, 1993; Campbell 
and Verbeke, 1994). Since many services are by nature labor-intensive or people- 
oriented, one of the key factors for successful foreign market entry through 
internationalization is to introduce organizational innovation so that a workforce 
can be equipped with a high level of skills, customer-centered minds, and 
specialized knowledge for adaptation to foreign cultures. 

Service firms that pursue internationalization tend to make huge investments 
in education and training of employees for this reason. They transfer managers 
to local branches and/or subsidiaries overseas. As the managers’ expertise in 
international market research improves, such experience reduces the potential 
risk and complexity inherent in penetrating foreign markets (Westhead et al., 
2001). Managers with international experience can develop and take advantage 
of international social networks (Coviello and Munro, 1997) that facilitate 
organizational change. Furthermore, service firms engaging in foreign business 
activities may need to re-create their organizational structures and administrative 
systems such that they can easily appropriate the new forms of market knowledge 
and technology learned from a foreign market (Cavagnoli, 2011). Competing 
in foreign markets may bring firms closer to state-of-the-art management 
practices that are adopted in the contemporary global environment, again 
fostering learning. Consequently, internationalization of service firms is likely 
to involve improvement of certain organizational skills and capabilities that lead 
to more effective learning. From this, our third hypothesis follows:

H3: Internationalization of a service firm will be positively associated with 
its organizational innovation.

Finally, following the suggestions made by international business scholars 
(e.g., Shaver, 2006), we focus on the “magnitude”-not just the “significance”-of 
the impact of internationalization on different types of innovation. Service firms 
are able not only to increase their sales and improve their profitability through 
foreign business activities but also to accumulate wide ranging knowledge and 
experience in the process of selling their services (Trofimenko, 2008; Burpitt 
and Rondinelli, 2000). However, such knowledge and experience may not be 
equally applicable to all types of service innovations. While a direct comparison 
of service and manufacturing industries is beyond the scope of this study, such 
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a conception can be deduced from the unique nature of services. Typically, 
service innovations are not the direct outcome of a priori innovation planning. 
Innovations often become visible in the process of service provision while 
dealing with customer needs and feedback and they are recognized as innovations 
only a posteriori (Toivonen and Tuominen, 2009). Furthermore, the resources 
and capabilities that service firms require for service innovation in the 
internationalization context tend to be ‘intangible’ and embedded in human 
factors rather than in physical R&D elements. A high degree of contact between 
service provider and host-country client requires the service firm to establish 
local branches and to relocate key personnel who are able to deal with significant 
cultural differences (language, customs and formal and informal communication 
symbols) (Patterson, 2004).

In many cases, services are consumed at the same time that they are produced. 
Such “simultaneity” means that service firms naturally have continuous 
opportunities to contact customers, whereas manufacturers are relatively isolated 
from end users by a channel consisting of some combination of distributors, 
wholesalers and retailers (Fitzsimmons and Fitzsimmons, 2010). The limited 
separability of the stages of production and consumption will also allow 
customers to participate more easily in the business process as critical evaluators 
and informants, even in overseas markets. Thus, foreign branches or subsidiaries 
of service firms are expected to acquire a larger variety of knowledge on, for 
example, customer preferences and competing products, and to transfer it to 
the parent company, who can then attempt to incorporate it in the design of 
a new (service) product. By contrast, it may be more challenging or time 
consuming to acquire knowledge for new process technologies or organizational 
practices, through which the product is developed and circulated, from 
customers, and then apply them to the transformation of a firm’s own processes 
and organizational structures.

In addition, many intangible services are actually offered in combination with 
tangible goods (Sasser et al., 1978). Offering new goods (e.g., a vegetable burger 
or an anti-lock brake) through current processes (at a fast-food restaurant chain 
or at an auto repair shop) is often considered product innovation in the service 
sector. The effect of internationalization-or overseas sales-on understanding and 
identifying new ways of increasing customer satisfaction and creating new 
market space would thus be more conspicuous in case of product-rather than 
process or organizational-innovation. Even when services are not much 
associated with physically tangible goods, combining a new product (i.e., the 
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deliverable to the customer) with a current process might be easier than 
transforming both product and process or introducing a new process for a same 
product. As a convenient example, a management consultancy that is successfully 
expanding overseas businesses can combine its experiences in various markets 
to develop a new (service) product for a domestic client-for example, strategy- 
making for a fast-growing venture that has just begun to seek market 
opportunities in a specific foreign country or region. The consultancy can offer 
that new product without new arrangements or configurations of its processes 
or organizational structures. This is because it can still be done in the traditional 
manner, by conducting a consulting project using newly acquired information 
and knowledge of the specific market. When the consultancy recognizes that 
it lacks certain talent for the new project, it can seek and hire external expertise 
rather than reconfiguring its work processes or organizational practices. While 
this may be too simple an example, it demonstrates a general possibility that 
an internationalizing service firm’s efforts to exploit newly-acquired local 
knowledge are likely to contribute more to product innovation-at least more 
quickly-than to process or organizational innovation. From this, our fourth 
hypothesis follows:

H4: Internationalization of a service firm will make a greater impact on 
product innovation than on process or organizational innovation.

III. Method

1. Sample and Data

The Organization for Economic Co-operation and Development (OECD) 
suggested a guideline (called the “Oslo Manual”) that helps to identify, measure, 
collect and interpret the data on product, process and organizational innovations, 
so that each country can standardize the measurement of each type of innovation, 
to make it easier to compare data internationally (OECD, 2005). Korea Science 
and Technology Policy Institute (STEPI), adopted this manual, developed its 
own method to survey Korean companies. Every third year, STEPI undertakes 
an annual survey, known as Korean Innovation Survey (KIS), to monitor the 
innovation activities by the manufacturing and service sectors, respectively. 
Since STEPI’s surveys are backed by the government, the response rates are 
normally higher than those of other surveys initiated by private institutions. In 
2006, the response rate was 60.9%. Our dataset is based entirely on KIS 2006 
(STEPI, 2006).3 Our final sample comprised 2,023 service firms, which belonged 
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KSIC
Code

Industry
Total

Firms with 
Overseas Sales

No. (%)
1)

No. (%)
2)

510 Wholesale trade and commission trade 315 (15.6) 64 (20.3)

601 Land transport; Transport via pipelines 175 (8.7) 5 (2.9)

610 Water transport 110 (5.4) 31 (28.2)

620 Air transport 17 (0.8) 7 (41.2)

631
Supporting and auxiliary transport activities; 
Activities of travel agencies

192 (9.5) 31 (16.1)

640 Posts and telecommunications 52 (2.6) 1 (1.9)

650
Financial intermediation (except for insurance and 
pensions) 

103 (5.1) 3 (2.9)

660 Insurance and pensions 53 (2.6) 0 (0.0)

670 Activities auxiliary to financial intermediation 51 (2.5) 0 (0.0)

721 Computer and related activities 70 (3.5) 8 (11.4)

722 Software consultancy and supply 177 (8.7) 42 (23.7)

730 Research and development 31 (1.5) 10 (32.3)

741 Legal and accounting services 119 (5.9) 10 (8.4)

742 Market research and management consultancy 27 (1.3) 2 (7.4)

743 Architectural, engineering, and technical services 226 (11.2) 15 (6.6)

744 Science and technology services 23 (1.1) 4 (17.4)

745 Advertising 77 (3.8) 6 (7.8)

746 Design services 18 (0.9) 1 (5.6)

749 Other engineering and technical services 95 (4.7) 10 (10.5)

871 Motion pictures and broadcasting 92 (4.5) 6 (6.5)

Total 2,023 (100.0) 256 (12.7)
1) Percentage of firms in each industry from the entire sample. 
2) Percentage of firms with overseas sales from the total number of firms in each industry.
Source: STEPI (2006).

Table 1. Distribution of Sample Firms by Industry

to 20 different service industries, classified by the three-digit Korean Standard 
Industry Classification (KSIC) codes. 

Table 1 shows that high-technology-linked industries tend to engage in more 
foreign business activities than other industries do. While “software consultancy 

3 This is the latest survey for the service industry of which raw data is made available to the public 
by the STEPI.
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Definition Examples

Product 
Innovation

Services that are either new or 
significantly improved in their 
fundamental characteristics, 
or their technical 
specifications, in their 
incorporated software or other 
immaterial components, in 
their intended use, or user 
friendliness, and which lead to 
an increase in the firms’ 
turnover 

 Caller display on the phone or call waiting in 
telecommunication

 Publication of a new customer catalogue on 
compact disc in wholesaling industry

 Introduction of trailers with eight globe-shaped 
containers instead of the usual four in road transport 
companies

 Introduction of new multimedia software 
applications that can be used for educational 
purposes in software consultancy companies

 A new method of purifying water abstracted from 
lakes for use as household drinking water in 
technical consultancy companies

Process 
Innovation

A new or significantly 
improved production 
technology, new or 
significantly improve methods 
of supplying services and 
delivering products which 
importantly contribute to an 
increase in productivity 

 Introduction of an intelligent network in 
telecommunication

 New data processing system to sort customer 
information in wholesaling industry

 A new computer mapping system, used by drivers 
to work out the fastest delivery route in road 
transport companies

 Developing software applications through 
computer-aided design (CAD) in software 
consultancy companies

 The development of a standard for construction 
work carried out in already densely built-up areas 
in technical consultancy companies

Organizational 
Innovation

The introduction of new 
methods or the significant 
improvement of existing 
methods, in terms of methods 
of working, organizing, and 
creating external cooperation 
networks. It contributes to the 
increase in the effectiveness 
and efficiency of firms’ 
internal capabilities 

 Significant changes in internal knowledge sharing
 Introduction of new organizational hierarchies
 Strengthening of external cooperation or the 

increasing of outsourcing

Source: STEPI (2006) provides the definitions of three types of innovations based on OECD (2005) 
([Gallouj and Weinstein (1997) also categorized innovations into these three areas]. Examples 
of product and process innovation are directly from OECD (2005) and those of organizational 
innovation from STEPI (2006).

Table 2. Definition and Examples of Innovation Activities

and supply” firms made up 8.7% of the total sample, 23.7% of the firms in 
this industry provided services to foreign countries. Further, although the firms 
categorized under “research and development” were only 1.5% of the sample, 
of those companies, 32.3% were engaged in foreign business activities. This 
high tendency to international expansion, despite the relatively small sample 
size, was also found in “science and technology services” firms, where 17.4% 
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Industry
Product 

Innovation
Process 

Innovation
Organizational 

Innovation
No. (%) No. (%) No. (%)

Wholesale trade and commission trade 32 (10.2) 42 (13.3) 82 (26.0)
Land transport; Transport via pipelines 5 (2.9) 9 (5.1) 19 (10.9)
Water transport 1 (0.9) 2 (1.8) 17 (15.5)
Air transport 3 (17.6) 2 (11.8) 4 (23.5)
Supporting and auxiliary transport activities; 
Activities of travel agencies

12 (6.3) 13 (6.8) 41 (21.4)

Posts and telecommunications 14 (26.9) 7 (13.5) 22 (42.3)
Financial intermediation (except for insurance and 
pensions) 

17 (16.5) 12 (11.7) 42 (40.8)

Insurance and pensions 2 (3.8) 3 (5.7) 13 (24.5)
Activities auxiliary to financial intermediation 8 (15.7) 4 (7.8) 13 (25.5)
Computer and related activities 27 (38.6) 16 (22.9) 29 (41.4)
Software consultancy and supply 85 (48.0) 39 (22.0) 85 (48.0)
Research and development 14 (45.2) 4 (12.9) 14 (45.2)
Legal and accounting services 5 (4.2) 9 (7.6) 11 (9.2)
Market research and management consultancy 7 (25.9) 3 (11.1) 13 (48.1)
Architectural, engineering, and technical services 36 (15.9) 30 (13.3) 67 (29.6)
Science and technology services 8 (34.8) 5 (21.7) 9 (39.1)
Advertising 5 (6.5) 5 (6.5) 18 (23.4)
Design services 2 (11.1) 3 (16.7) 5 (27.8)
Other engineering and technical services 13 (13.7) 12 (12.6) 35 (36.8)
Motion pictures and broadcasting 11 (12.0) 18 (19.6) 35 (38.0)
Total 307 (15.2) 238 (11.8) 574 (28.4)
Source: STEPI (2006).

Table 3. Innovation Activities by Industry

of the firms were involved in foreign business activities. By contrast, although 
the firms that provided financial services accounted for a considerable proportion 
of the total sample, their participation in international expansion was relatively 
trivial-only 3 out of 207 firms engaged in foreign business transactions.

The definitions and examples of each innovation provided by KIS are shown 
in Table 2. Table 3 presents the number of firms in our sample that conducted 
product, process or organizational innovation in KIS 2006. From the total of 
2,023 firms, 15.2% (307 firms) introduced one or more significantly improved 
products into the market, 11.8% (238 firms) improved methods of supplying 
services and delivering products, and 28.4% (574 firms) introduced novel 
methods, or considerably improved extant methods of working and/or organizing, 
to enhance their internal capabilities by adopting new types of organizational 
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structures and creating external cooperation networks.
In all service industries, organizational innovations were observed more 

frequently than product and process innovations. More than 40% of the surveyed 
firms in the following six industries reported organizational innovations: “market 
research and management consultancy” (48.1%), “research and development” 
(45.2%), “software consultancy and supply” (48.0%), “posts and telecommunications” 
(42.3%), “computer and related activities” (41.4%), and “financial intermediation” 
(40.8%). Many high-technology-related service firms indicated that they had 
successfully brought product innovation into the market. Specifically, 48.0% 
“software consultancy and supply” firms, 45.2% “research and development” 
firms, 38.6% “computer and related activities” firms, and 34.8% “science and 
technology services” firms were reported as having conducted effective product 
innovation. The firms in these industries also provided that they were actively 
upgrading their service processes by improving the quality of their service 
delivery and the responsiveness to consumer needs. The percentage of 
high-technology-based firms was relatively higher (12.9-22.9%) than that of the 
other industries.

2. Variables

Independent variable. KIS respondents are required to report the ratio of 
overseas sales to the total sales. When a company reported this ratio to be greater 
than 0%, we regarded this company as having engaged in foreign business 
activities via internationalizing modes such as exporting, licensing, and FDI. 
This measure captures whether or not the focal firm sold to foreign markets 
in a given year. Our independent variable takes the value 1 if a firm reports 
overseas sales, 0 otherwise. We consider entry into a foreign market by a service 
company to be a significant step forward. Use of a dummy variable to measure 
the internationalization rather than a ratio is therefore appropriate. The innovation 
data as a whole was collected at the binary level, so the dummy independent 
variable was considered as being more consistent with dependent variables. 
Using a binary variable to measure foreign business activities in model 
specifications has been quite common, as shown by Salomon and Shaver (2005) 
and Patterson (2004). Because knowledge needs time to filter back to the focal 
firm and be incorporated in their innovation activities, the benefit of 
internationalization may not be realized until a future time (Salomon and Shaver, 
2005). For this reason, we employed overseas sales data in 2003 to measure 
the internationalization variable for comparison with the innovation data during 
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the subsequent period of 2003-2005, in order to allow for the time lag between 
internationalization and innovation. It is supposed that the internationalization 
activities undertaken in 2003 take an effect of generating innovation in that 
and consequent years over the period of 2003-2005. 

Dependent variables. Although it is plausible to quantify innovative activities, 
for example, by the reported number of new and modified product, process 
and organizational innovation activities realized in given years, it has been noted 
that reporting of innovation may be subjectively biased, because self-reported 
values may be based on subjective assessments (Archibugi and Pianta, 1996). 
To avoid this problem, we used a binary variable to indicate each innovation. 
The innovation variables in KIS were also indicated on a binary scale.

When a service company successfully introduced product, process or 
organizational innovations, it was assigned dummy value 1 for each innovative 
activity respectively, otherwise 0. Dummy variables representing innovation 
performance have also been used in prior studies (e.g., Frenz et al., 2005). If 
a service firm gave at least one positive answer to questions which asked if 
the company developed goods or services that are new or significantly improved 
in their fundamental characteristics of their technical specifications, in their 
incorporated software or other immaterial components, or in their intended use 
or user friendliness, the service firm was regarded to have carried out product 
innovation. In a similar manner, a service firm that introduced a new or 
significantly improved production technology (i.e., new or significantly improved 
methods of supplying services and delivering products in such ways as ERP 
or automated production) was considered to have performed process innovation. 
Finally, if a service firm adopted a new method or significantly improved 
existing method of working, organizing and creating external cooperation 
networks, it was treated as undergoing organizational innovation.

Control variables. To capture industry effects, we included six dummy 
variables: “science, technology and design” for firms whose three-digit KSIC 
codes were 730, 743, 744, 746 and 749; “telecommunications, computer and 
software” for KSIC codes 640, 721 and 722; “commercial business” for KSIC 
codes 741, 742 and 745; “distribution” for KSIC code 510; “transportation” 
for KSIC codes 601, 610, 620 and 631; and “financial services” for KSIC codes 
650, 660 and 670. We attempted to estimate the role of external and internal 
stakeholders in the promotion of various types of innovations. For this, we 
employed the following variables: “shareholdings of foreign investors,” “R&D 
workforce ratio,” and “postgraduate workforce ratio.” In addition, we extracted 
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other dummy variables that may influence the innovation activities of service 
firms. If the service firm enhanced its internal capabilities and acquired 
knowledge as a result of the contribution of external partners such as affiliated 
companies, competitors in the same industry, clients, suppliers, or IT-service 
organizations (Moon, 2011), the dummy variable corresponding to each 
relationship takes the value of 1, and 0 otherwise. Finally, we controlled a firms’ 
adoption of measures for protecting innovation output (Päällysaho and Kuusisto, 
2011). If a firm made use of methods to protect their inventions or innovations 
such as acquisition of patents, the dummy variable “innovation protection” takes 
the value of 1. Otherwise, it takes a value of 0. 

3. Empirical Model

To estimate the impact of the internationalization of service firms on their 
product, process and organizational innovations, respectively, we use the method 
of Generalized Estimating Equations (GEE). A GEE is a sub-model of Generalized 
Linear Model (GLM), but has been shown to exhibit superior results to GLM 
when an empirical analysis includes many explanatory variables (Zorn, 2001). 
The GEE method has been widely used in many statistical applications, when 
the classical assumption of normality and independence among variables is 
violated. When too many dichotomous variables are taken into account in model 
specifications, the assumption of normality is disrupted, while that of 
independence is not accomplished with repeated measurements (Ziegler, 2011). 
To overcome this problem, GEE has been utilized in many analyses by 
displaying excellent explanatory power for model specifications that employ 
numerous binary (dummy) independent, dependent and control variables that 
tend to be highly correlated (Park and Shin, 1999). Since our model specification 
includes many binary variables, GEE can be an alternative empirical model that 
improves explanatory power in our analysis. The GEE is derived using the 
following formula in econometric terms to estimate regression coefficients   
(Liang and Zeger, 1986).

  
 







   

where , Vi, and Yi denote mean of each observation, variance between the 
observations as a function of mean, and each observation, respectively.

We constructed two model specifications for each of the three different types 
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of innovation, totaling six GEE regressions. In the first model specification, 
we entered only control variables to investigate their effects on innovation. Then, 
we added independent variable capturing internationalization of services firms.

IV. Results

Table 4 presents means and standard deviations with a correlation matrix for 
the variables included in our specifications. Table 5 shows the results of 
regressions on the three types of innovations.

In Model 1 of Table 5, several control variables were found to have positive 
impacts on the product innovation. The service firms with the higher research 
and development (R&D) workforce ratios were more likely to perform product 
innovation (r=0.02, W=25.96, p<.01). External contributions from clients 
(r=0.77, W=15.96, p<.01) and IT service organizations (r=1.26, W=37.78, p<.01) 
had positive effects on product innovation. Innovation protection that captures 
the efforts of firms to protect their product innovation was also significant and 
positive (r=3.14, W=42.85, p<.01).

In Model 2, our main independent variable indicating whether or not a service 
firm had any overseas sales in 2003 had a significantly positive relation to 
product innovation (r=0.47, W=3.86, p<.05). This may imply that internationalized 
service firms may have an opportunity to acquire new knowledge on the market 
and technology from abroad and apply such input to innovation of their service 
products, lending support to H1. A Quasi Likelihood under Independence Model 
Criterion (QIC)4 test for the overall model fit indicated that a variety of 
independent and control variables significantly improves the fit of the model 
at the 1% significance level. By adding the independent variable of internationalization 
into Model 2, we observed the better fit with the model, as the QIC in Model 
2 (1,226.62) has a smaller value than that in Model 1 (1,228.68).

The coefficients for process innovation are presented in Models 3 and 4 of 
Table 5. Although the coefficient of the independent variable measuring a firm’s 
overseas revenue generation in Model 4 was larger than zero (r=.30), the 
association was not statistically significant. This result fails to support H2. It 
may be that process innovation is much harder to achieve via internationalization 

4 QIC (Quasi Likelihood under the Independence Model Criterion) statistic is used to show goodness 
of model fit by finding an acceptable working correlation structure for a given GEE model (Hardin 
and Hilbe, 2003). A smaller QIC value indicates stronger model fit compared with other model 
specifications.
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than product innovation, because process innovation requires a service firm to 
transform its service provision logistics in a much more fundamental way 
(Finger, 2007). Positive relationships with the external networks of clients (r=.38, 
W=3.38, p<.1 in Model 4) and IT service organizations (r=.94, W=17.72, p<.01) 
were found in the regressions for process innovation as well. The external 
network of supplier also had a significantly positive association with process 
innovation (r=.55, W=6.42, p<.05). The QIC tests show an overall fit with Model 
3 and 4 specifications.

Models 5 and 6 in Table 5 display the regression coefficients for organizational 
innovation. The existence of overseas sales in 2003 had a significantly positive 
relationship with organizational innovation (r=.38, W=4.48, p<.05 in Model 2), 
in line with H3. All the dummy variables that aimed to capture the effects 
of external contributions presented strong and significant relationships with 
organizational innovation. Service firms gaining new knowledge from IT-service 
organizations were more likely to bring about organizational innovations than 
those that had never benefitted from organizations of this kind (r=1.29, W=72.45, 
p<.01). Firms supported by affiliated companies tended to introduce more 
organizational innovations as compared to the rest of the firms (r=.82, W=14.53, 
p<.01). External networks with clients (r=.24, W=2.89, p<.1) and suppliers 
(r=.32, W=4.09, p<.05), through which knowledge is transmitted and sourced, 
were found to contribute significantly to organizational learning and 
improvement. When a firm attempted to learn from its competitors, it also had 
a positive effect on the introduction of organizational innovations (r=0.39, 
W=8.06, p<.01). External contributions appeared to more strongly effect 
organizational innovation, compared to the other types of innovations. In 
addition, innovation protection was also found to have a strongly positive 
relationship with organizational innovation (r=1.26, W=11.92, p<.01). The 
results in Models 5 and 6 indicate good model fit. 
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We also hypothesized that internationalization would have a greater impact 
on product innovation than on process or organizational innovation in service 
firms. In order to identify the possibly larger impact of internationalization on 
product innovation, we compared the magnitude of the estimate for each type 
of innovation. Since we have already found no evidence that internationalization 
promotes process innovation, comparing the magnitude of our estimates is 
meaningful only with respect to product and organizational innovations. The 
estimates of the two significant independent variables in Tables 5 had 
significantly greater values with regard to product innovation (0.47) than to 
organizational innovation (0.38) for the overseas sales dummy. This observation 
is in line with H4. Furthermore, the QIC statistic of product innovation 
regressions (1228.68 and 1226.62) is smaller than those of process (1258.08 
and 1258.25) and organizational (2074.49 and 2072.09) innovations, which 
indicates that GEE model fit is much stronger for product innovation compared 
to those for process and organizational innovation.

V. Conclusion

In this paper, we began with the implicit conjecture that the features of the 
service industry-relative to the manufacturing sector-can be applied to and may 
even strengthen the relationship between international expansion and innovation 
of service firms. Accumulated information about markets and technology 
acquired through international expansion is expected to be assimilated into 
various functions within the organization. A higher level of knowledge spillover 
and a greater tendency to sourcing knowledge from external parties can also 
promote innovation in a firm pursuing expansion in foreign countries. In a large 
sample from Korea, we found a significantly positive association between a 
service firm’s international expansion and its product and organizational 
innovations. However, our data did not support the hypothesis regarding a 
relationship between internationalization and process innovation.

The findings of this study may be further refined through continuing research 
endeavors. The current study can be taken further by extending investigations 
into the possible reverse causality of innovation on internationalization, as well 
as on the bi-directional impacts between these two variables (for a relevant study 
of manufacturing firms, see Filipescu et al., 2009), controlling relevant variables 
in the international business context. The endogeneity embedded in the 
internationalization variable has to be controlled to clarify more accurate 
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relationship between internationalization and innovation. The use of panel data 
can extend time lag between the two variables and solve the concern of 
endogeneity. Considering the differences between the different types of firms 
in the service industry (e.g., supplier dominated, specialized supplier and 
science-based, scale-intensive physical network-based, and scale-intensive 
information network-based firms (Miozzo and Soete, 2001)), a more concrete 
insight regarding the internationalization of the service sector can be provided. 
Development and operationalization of scale-based measures-in addition to the 
dummies-for the degree of internationalization and innovation would also 
enhance the reliability and validity of the empirical evidence. Ongoing research 
should attempt to integrate more comprehensive theoretical concepts derived 
from various perspectives and aim to clarify the empirical relationship between 
international expansion and innovation in both manufacturing and service 
sectors.
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