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Abstract: Innovation has been emerging as a topic of importance over 50 years. Studies have mainly
concentrated on manufacturing sector and investigated the determinants and facilitators for increasing
innovation performance of manufacturing firms. The service sector is also an important component for
strong economies. This study aims to demonstrate the innovation profile of transportation firms according to
the four innovation categories using the 2008 Innovation Survey conducted by Turkish Statistical Institute. In
the analysis section, a logit model is performed and determinants of innovation are found by using selected
variables. The final section gives some implications to help logistics firms enhance their innovation
performance.
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Oz: Yenilik son 50 yudir 6nemli bir konu olarak ortaya ¢ikmaktadir. Calismalar agirlikli olarak imalat
sektorinde yogunlasmis ve imalat firmalarinin inovasyon performansint artirmak icin gereken belirleyicileri
ve kolaylastiricilar arasarnugtir. Hizmet sektori de gucli ekonomiler icin dnemli bir bilesendir. Bu ¢aligma
Tirk Istatistik Enstitisi tarafindan yapilan 2008 yii Yenilik Anketi sonuglari kullanarak dért inovasyon
kategorisinde ulasfirma sektori firmalarimin yenilik profillerini ortaya koymay: amaglamaktadir. Analiz
béliminde, bir logit modeli yapidmis ve secilen degiskenler baglaminda inovasyon belirleyicileri
incelenmis#ir. Son bélimde lojistik firmalarinin inovasyon performansin: artirmaya yardimer olmak Uzere
bazi Gneriler getirilmistir.

Anahtar Kelimeler: hizmet inovasyonu, lojistik, lojistik sektorii inovasyonu, inovasyon, deger zinciri, logit
analizi
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1. INTRODUCTION

From a technological point of view, service innovation is usually considered as activities
that complement production processes. Initially, services were treated with a conservative
approach that provided no significant contribution to the sector, the intra dynamics of the firm
or competition strategies (Cainelli et al., 2004). However, the increase in the need for
services in communities and the “servicisation” of the public has caused researchers to
address the issue of innovation in the services sector (Toivonen & Tuominen, 2009

With the significant progress of the service sector throughout the world (Akehurst, 2008),
the identification of the determinants of it has become critical. Vence and Trigo (2009) state
that innovation is considered as an issue associated with research & development and number
of patents, and that only the analyses of these variables are considered as significant. Since
determinant studies regarding innovation in the production sector have been widely carried
out, there were attempts to attribute the same variables to innovation assessment in the service
sector.  However, through the studies of various researchers over the last decade, the
importance and difference of the innovation activities in the service sector have been
emphasized, which has brought about the need for a change in approach. It has been observed
that service innovation consists of processes, which need to be addressed separately from
innovation in the production sector. Thus, it has been indicated through several empirical
studies in the literature that innovation activities applied in the service sector are different
from those applied in the production sector. While some of these studies emphasize that this
difference is very limited, even that the two sectors are similar (Arvanitis, 2008), others have
asserted that the differences stem from the way the innovation transpires (Barras, 1986; Aas &
Pedersen, 2010).

The differentiation of the innovative behavior between the production and services sectors
has rendered conducting determinant studies in these areas critical. It is significant that while
determinant studies are frequently conducted in the production sector, corresponding studies
in the service sector are almost non-existent. In this context, the primary aim of this study is to
analyze the firms in the transportation sector, an important sub-sector of the service industry,
according to the four types of innovation outlined in the OECD (The Organisation for
Economic Co-operation and Development) Oslo Handbook, and to develop strategies on the
issues on which these firms need to focus in order to acquire a more innovative structure. The
secondary aim of the study is, in light of the acquired data, to identify the issues that require
the creation of cooperation potential with the other firms that are part of the supply-chain, and
to explore ways to form common value nodes. Considering the limited amount of research in
this area and the impact of the transportation sector on national economy, this study is
expected to provide a significant contribution.

There is also an important reason why the logistics sector has been included in the study.
Logistics is a sector that is actually integrated with the production sector. Therefore, when the
supply-chain philosophy and value-chain approach are considered, it will be possible to align
the determinants that are to be identified in the logistics sector with those in the production
sector.  With this aspect, this study embodies a significance that will contribute to the
development of common innovation strategies for the firms inside the supply chain and to the
maximization of the synergetic effect inside the value-chain.

As in the rest of the world, in Turkey, the services sector also has a significant share.
According to Turkish Statistical Institute (TurkStat) data for 2009, the services sector
constitutes 63.5% of GDP (Gross Domestic Product) in Turkey.



Among these services, transportation sector constitutes a share of 21.03%. Also for
TurkStat data in 2009, the number of employees in the transportation sector increased by
473,000 in the last thirty-year-period. Upon analysis of the data, it has been observed that in
Turkey, the logistics sector constitutes a significant share of the service sector. In this context,
developing strategies for transportation firms to take actions to enhance their innovative skills
becomes critical also in terms of total value that is to be created.

In light of the established general framework, the study has been structured as follows: In
the second section, the service sector and the literature on the service sector has been
analyzed, and the importance of innovation in the service sector has been considered. In the
third section, the limited literature on logistics innovation, with the contribution of the studies
conducted in the literature, has been scrutinized with an emphasis on importance of logistics
innovation in the service sector. The data and the variables used in the process, the stages of
the analysis and the findings have been presented in the fourth section. Finally, in the fifth
and last section, some strategies that will enhance the innovation development of the logistics
sector are put forward, in light of the acquired data.

2. SERVICE INNOVATION

If, before moving on to service innovation, we wish to define innovation from a more
general point of view, the following definition provided by OECD in the Oslo Handbook
should suffice: “Innovation is the application of a new or significantly altered product (goods
or services), a new process or a method; or the implementation of a new organizational
method in business practices, workplace organization or external affairs.” (OECD, 2005)

Through the examination of this definition, it is observed that innovation has been
expressed with a very general point of view. By reason of this general approach, researchers
proposed a vast amount of innovation types in literature (see Rowley et al., 2011). However,
a sector-centered point of view may lead to a different consideration of the expressions
mentioned in this definition. For example, the concept of ‘product’ may lead to different
perceptions for production firms and service firms. That is to say, an issue perceived as
product by a service firm may be perceived as a process by a production firm. Because of this
paradox, several studies have been conducted in the literature in order to define service
innovation.

Sundbo and Gallouj (1999) define innovation in the service sector as incremental
innovation, in which small adjustments are made on processes, and argue that it is not usually
possible to have radical innovations in this context. Van Ark et al., (2003), on the other hand,
view service innovation as a multidimensional process, and assert that, when compared to
production innovation, the organizational facet of service innovation outweighs that of
product innovation. Even though different definitions exist, it can be said that technology is
an important factor in service innovation and, especially in certain subsectors, the applications
are shaped by technology.

On the other hand, firm-level innovations are generally categorized as product and process
innovations. However, it is also seen that there exists an insufficiency in defining innovation
regarding services through this traditional approach. According to Den Hertog (2000), there
are four dimensions of service innovation: (1) The concept of new services, (2) new client
interface, (3) new distribution system for services, and (4) new technology. It is really hard to
differentiate product innovation and process innovation, especially considering that, in
services sector, “product” is generally perceived as “process” (Camacho & Rodriguez, 2008).



In short, it can be said that service innovation includes several multifaceted concepts in
observing the existence of a new service (Aas & Pedersen, 2010).

In addition to the difficulty providing a definition for innovation in the service sector,
another complex issue is how innovation in this sector emerged. It is believed that the most
important study conducted on this issue is that of Coombs and Miles (2000), who mention
three different approaches in the implementation of innovation in the service sector, the
assimilation approach, the demarcation approach and the synthesis approach. The assimilation
approach, through a traditional way, emphasizes the similarities between the innovation
processes in the production sector and the innovation in the services sector. The demarcation
approach focuses on organizational innovation and the innovation of services at databased
operations (Salter & Tether, 2006). The synthesis approach strongly suggests that certain
facets of the innovation process are neglected (Coombs & Miles, 2000). Chamberlin et al.
(2010) mention two popular approaches: (1) supply-dominated approach and (2) the approach
named as The School of Lille, focused on the interactive nature of innovation.

Barras (1986) asserts that service innovation follows a route that is the exact opposite of
the innovation processes implemented in production activities, and defines it through a
reverse product cycle consisting of three stages.

Upon comparison of innovation in the service sector to that in production firms, it has
been observed that firms that provide services tend to focus more on organizational
innovation, whereas production firms choose to work on product and process innovation
(Tether, 2005). Similarly, in the study conducted in Spain, Castro et al. (2011) have
compared the technological, organizational and commercial innovation behaviors of service
and production firms with each other. They have also found in their study that production
firms have a tendency to go for technological innovation (product / process innovations)
whereas service firms tend to focus on organizational and commercial innovation. Arvanitis
(2008) has also taken part in these comparisons using Sweden CIS-2 data; however, he has
reported to have achieved similar data to the study they have conducted in the production
industry in 1994.

Aas and Pedersen (2010) have approached the comparison in terms of financial influence
and conducted their analysis using the 2006 Norway CIS data, observing that service
innovation is influential on financial performance and that focusing on service innovation
enhances productivity in both production and service firms.

When all studies are analyzed, it has been found that no single study aims to specify the
determinants of service innovation; rather, they all have the aim of determining the
differences between performing innovation in the production sector and in the service sector.
It has also been observed that several studies have made this difference clear. Even though
differences between innovations in the production sector and the service sector are the main
focus of these studies, when the impact of innovation on economy is considered, it has been
asserted that, instead of the differences between the sectors, it is the specification of the
similarities which is important for the integration of the two sectors. As a result of the
conducted studies, it can be seen that, when the ultimate goal is to create an innovation
economy, the critical issues are the specification of value-making applications in each sector,
and putting forward the variables that will facilitate innovation. In contrast, deepening the
differentiation and depicting the sectors in the same economy as different from each other
may cause the synergetic effect to diminish. The critical reason for selecting the
transportation factor is the fact that firms inside the supply-chain embody both the production
and the service sectors, thus in this sector, there is greater opportunity to identify the actions
to be taken to increase synergy.



Classification studies have begun with the study conducted by Pavitt (1984), who viewed
the service sector as supplier-dominated in the taxonomy of technological activities. Soete
and Miozzo (2001) classified the service sector in terms of innovation, appraising the service
sector in to four main groups. According to this, the first group is the supplier-dominated
group, which includes especially the public service sector. The second group is the Scale
Intensive Physical Networks group, consisting of transportation firms, most of which develop
product innovations and allocate extensive funds for the purchase of machinery and
equipment. The third group, described as the Scale Intensive Information Networks group,
includes institutions such as financial institutions, software firms and R&D firms. The last
group is called the Science-Centered Group, which constitutes the biggest group of the service
sector and has the biggest share in spreading the innovation. Using the Spain Innovation
Survey data, Camacho and Rodriguez (2008) have approved the classification provided by
Soete and Miozzo (1989) in terms of innovation patterns. A similar grouping study has been
conducted by Hollenstein (2003), which achieved a five-group classification.

Formulating and generalizing the service sector in terms of innovation patterns on the
basis of sub-sectors is a challenging issue. However, this study focuses on transportation
activities, the transportation sector have been included by various classification studies in the
following groups: Scale Intensive Information Networks (Soete & Miozzo 1989, Camacho &
Rodriguez, 2008), supplier-dominated (den Hertog & Bilderbeek, 1999), technology users
(Evangelista, 2000) and market-oriented incremental innovators with external links
(Hollenstein, 2003). It has also been found significant that, while the transportation sector has
been found close to technology, and classified as such, there has not been a sufficient amount
of studies conducted in this area.

Another result of the differentiation within the service sector is the need for sector-based
studies. Through greater focus by academicians on this area, and more sector-based studies,
generalizations can be made on innovation patterns, leading to more realistic suggestions for
strategic approaches. A significant differentiating facet of the transportation sector within the
general service sector is the fact that, in the supply-chain approach, this service is viewed as a
value-enhancing application. Therefore, the development of the innovative structure of the
transportation sector constitutes a critical link within the value-chain.

3. LOGISTICS SECTOR INNOVATION OVERVIEW

The Logistics Management Council defines logistics management as “... is that part of
Supply Chain Management that plans, implements, and controls the efficient, effective
forward and reverse flows and storage of goods, and related information between point of
origin and the point of consumption in order to meet customer requirement”. When the
definition is analyzed, it is observed that there exists a customer-oriented approach during the
flow of goods and that an effective and efficient control process where the structure of the
supply-chain is considered holistically is emphasized. This emphasis, as asserted in the
research conducted by Mentzer et al (2004), is also significant in the context of behavioral
theories and work strategies of firms in the historical process. According to this, while in the
beginning, the aim was the maximization of profit for the firms, changing conditions have
pushed firms toward information and learning based approaches (Vasconcellos et al., 2011).
In this general frame of view, Mentzer et al (2004) have appraised the logistics sector as
technology oriented.



Especially in the time that includes the last part of the 19th century and a large part of the
20th century, the efficiency and productivity of the supply-chain started to become
increasingly important. Within the context of the supply-chain philosophy, production firms
have been making efforts to increase customer satisfaction, especially through redesigning
distribution processes (Potts & Mandeville, 2007). Due to the structures that cause, via
supply-chain approaches, to take competition out of the hands of the firm and have an impact
on all the firms in the chain, the fact that innovation is performed by all firms in their own
fields will bring an important value to the chain. Doing this contribution mutually may
significantly increase the potency of the effect (Goktan & Miles, 2011).

Along with the fact that the production sector has put forward the value-chain approach by
motivating other firms, included in the chain while conducting innovations in their own
processes and products, the issue of innovation in the logistics sector has also started to be
deemed important. The globalization of the economy and the increase in competitive pressure
has brought about attempts in many firms to reshape cost and service advantages by
constantly improving logistics performance (Zhao & Wang, 2010). With the supply-chain
approach, logistics industry constitutes the center of economic, social and environmental
sustainability (Mena et al., 2007). Thus, logistics has begun to be viewed as a significant tool
for differentiation in competition, and this has resulted in the development of increased
competition among logistics firms, which, in turn, has led these firms to obtain significant
changes through the supply of innovative logistics products for customers (Mentzer ef al.,
2004). In short, logistics has begun to be used as a weapon of competition, in terms of
supply-chain management, for achieving customer satisfaction and distribution optimization.

Logistics innovation at individual firms is a very important mechanism in the
development the logistics industry. The nature of logistics innovation embodies two facets;
technology and service innovation (Zhang et al., 2008). In the logistics sector, where
competitive edge and firm development is critical, it is believed that the issue of innovation
has not been paid enough attention by researchers. Wagner (2008) has analyzed the studies
conducted in the logistics field over a forty-year-period up to 2008, observing that only six
articles had been written on the topic of innovation in logistics, logistic services and the
transportation industry. Also, in a study that would support the findings of Wagner (2008),
the literature analysis conducted by Grawe (2009) also mentions the insufficiency of
innovation research in the logistics sector. It can therefore be said that this study will make
contribution in filling the gap apparent in this respect.

When the issue that is approached this way in terms of the perspective of business strategy
is viewed in the context of competitive strategies, it is observed that in the 1980s, logistics
management regarded “time” as the competitive edge (Stalk ez al., 1992) while in the 1990s,
it was logistics customer services (Manrodt et al., 1997; Morash et al., 1996) that began to be
deemed important in creating value for the customers. Upon reaching 2000s, the importance
of logistic capabilities has begun to be recognized in contributing to the firm’s
competitiveness in creating economic and market-based value (Mentzer ef al., 2004).

Another important issue achieving a competitive edge is to ensure its sustainability. It has
been asserted by Olavarrieta and Ellinger (1997) that, in terms of the sustainability of
competitiveness, logistics embody a differentiating quality and that it should be viewed as a
strategically significant resource. The reason for viewing this value strategically in terms of
logistics is firms’ desire to embody fast response systems and that they regard effective
customer response initiatives as important for immediate supply programs. Therefore, for
these firms, logistics is considered as a basic skill.



The strategic importance of logistics also increases the significance of innovation and
information in the logistics sector. Flint et al. (2005) have defined logistics innovation as
follows: “Logistics innovation refers to any logistics-related service that is seen as new and
helpful to a particular focal audience”. While similar definitions are given by various authors,
these definitions tend to emphasize either the quality of being customer oriented (Arroniz et
al., 2005; Bolton et al., 2007) or market oriented (Chapman et al., 2003). It is emphasized by
Chapman et al. (2003) that logistics service innovation has a significant impact on providing
services to the market. The innovation of logistics services may facilitate in developing
strong relationships with customers, creating disincentives for competition, enhancing
customer loyalty, adjusting costs and executing market activities more efficiently (Bolton et
al.,2007).

(1) Antecedents of the Logistics Sector Innovation

It has been asserted in Grawe’s (2009) analysis of the literature that while the benefits of
innovation for logistics firms are generalized in this regard, there have not been a sufficient
number of studies conducted in order to clarify the factors motivating logistics firms to
engage in innovative activities.

Soosay and Hyland (2004) while specifying logistics innovation premises, mention
internal and external motives, which are classified as either push or pull factors.

One of the most important inputs for innovation is information and the information
generation. Information, when viewed as a resource, might facilitate in creating competitive
edge (Mentzer et al., 2004) and sustainable competition strategy can only be maintained
through the information owned by the firm (Tidd et al., 2001: 23). Potts and Mandeville
(2007) suggest that services enhanced via information and communication technologies are
the most important incentive of modern economic development. The authors also believe that
information is the basic dynamic of the service sector. The geographically disorganized
structure of logistics firms (Andersson & Norman, 2002) signifies information sharing and
coordination among intra-organizational elements. Chapman et al. (2003) mention the
positive effect of developing new ideas by utilizing intra-organizational information and inter-
organizational relations while emphasizing the significance of information in logistics
innovation. Similarly, Autry and Griffis (2008) have also contributed conceptually to the
positive relationship between information and logistics innovation. Mentzer et al. (2004)
mention that especially the development of intra-organizational information sources inside the
firm, since it carries a unique quality for the firm, may be considered as a competitive
weapon. Soosay and Hyland (2004) emphasize that information gathered from customers,
rivals or the executed processes will be extremely beneficial in developing organizational
functions innovatively and meeting customer demands or in competing with the rivals.
Hakansson and Persson (2004) and Panayides and So (2005), who approach the issue from the
point of view of organizational learning, indicated that innovation can be achieved through
information and new ideas. While benefiting from external resources, Schiavone (2011)
proposes that hiring external consultants is advisable beyond normal knowledge managing
practices used by organization and finds that wide and multi-dimensional approach is
compulsory for managers in order to understand and effectively respond to technological
competition. Considering these studies, the following hypotheses have been developed:

Hypothesis 1: Employing in-house information sources efficiently has a positive effect on
innovation.

Hypothesis 2: Being open to external information sources has a positive effect on innovation.



Another leading factor for innovation is R&D activities. R&D is not cared much in the
innovation activities carried out in the service sector; however, Wagner (2008) envisages that
intramural and extramural R&D should be dealt as the key activities for logistics innovation
in transportation industry. While Lin (2006) states that 35% of logistic firms have R&D
departments, Wagner (2008) found that logistic firms put few resources into such activities.
Sossay and Hyland (2004) and Tourigny and Le (2004) state that financial reasons can be
both a leading factor for applying innovation, but also an obstacle to innovation in firms. Ho
et al. (2011) state an analogy that companies must balance design capabilities and
manufacturing capabilities. So this makes different R&D usage approaches for sectors as
well. As a result, in order to test this, the following hypotheses have been developed to
examine the effects of intramural and extramural R&D expenses on innovation:

Hypothesis 3: Intramural R&D expenses have a positive effect on innovation.

Hypothesis 4: Extramural R&D expenses have a positive effect on innovation.

It is known that innovation is also associated with building strong relations among
companies and developing networks. Hakansson and Persson (2004) found that cooperation
has a significant effect on innovation and this cooperation can be deemed as opening the door
beyond the borders of a single firm (Cambra-Fierro ef al., 2011). Chapman et al. (2003) also
mention that developing relational networks has a guiding effect on logistics service
innovations. Moreover, as for cooperation with a competitive perspective, Mentzer et al.
(2004) believe that cooperation between in-house functions, and also with other companies in
the supply chain is important in gaining an advantage for competition. Limits in the time loop
are considered to strengthen cooperative behavior for logistic firms and it is stated that firms
can therefore lower their innovation costs (Busse, 2010; Busse & Wallenburg, 2011). In
addition, Soosay et al. (2008) revealed that in order to assure an advantage for competition
and success in business the importance of inter organizational relations has increased.
Sommer and Haug (2011) approach the issue in the view of International Entrepreneurship
and find that executives’ experience and knowledge is an important part of international
collaboration as well. In accordance with these views following hypothesis has been
developed regarding network development and cooperation activities:

Hypothesis 5: Cooperation through developing networks has a positive effect on innovation.

One of the important sources of information generation is financial sufficiency. While
financial sufficiency can be considered to be the firm’s endorsement, it can also benefit from
financial support from outside sources. The effect of financial sources was studied by Richey
et al., (2005) in terms of reverse logistic innovation. Sauvage (2003) stated that logistic firms
tend to possess inadequate financial sources to create innovative solutions, and therefore he
found that technological effort was mainly made by larger companies. Although it is seen in
the literature that logistics innovation is dealt with the aspect of financial support and the
aspect of endorsement, which is the economic power of firms, considering this is also
important, this aspect has been included into the hypotheses as well. As Sauvage (2003) also
stated, a firm’s endorsement can also be considered as its financial power. Therefore,
following hypotheses have been agreed to be included:

Hypothesis 6: Benefiting from financial support has a positive effect on innovation.

Hypothesis 7: Having high endorsement affects has a positive effect on innovation.



Service sector firms invest heavily in human capital and pay close attention to staff quality
and quantity. The number of employees changes, especially according to the market size. The
issue of innovation requires, above the all production of ideas, and therefore it can be asserted
that a rise in the number of employees is likely to create a positive effect. Although no studies
have been found in the literature regarding the relation between the number of employees and
the amount of innovation in the logistics sector, it is considered to be a point that needs
attention. It can also be expressed that, in parallel with the number of employees, market size
is also a factor which encourages innovations. This is due to the fact that because of the nature
of the logistics sector, expansion of a firm means growth in geographical scope.
Correspondingly, expanding over a greater area may require the increases in the staff
numbers, equipment and physical capacity to reach an optimal level. In this context, following
hypotheses have been developed:

Hypothesis 8: The number of employees has a positive effect on innovation.

Hypothesis 9: Market size has a positive effect on innovation.

4. METHODOLOGY

As stated in the beginning, this study aimed to identify which variables are deterministic
when Turkish firms conduct innovations in logistics. For this reason, four basic models have
been used. The research model is shown in Figure 1.

DEPENDENT VARIABLES

INDEPENDENT
VARIABLES Product/Service Innovation

- Revenue/Employee
- Inner Focus
- OFIS
- Networking Factor Process Innovation
- Financial Support
- Market Size
- Intramural R&D
- Extramural R&D-1
- Extramural R&D-2
- Extramural R&D-3
- Log (employee)

Organizational Innovation

Marketing Innovation

Figure 1: Research Model

Research models were dealt separately with binary logistic regression models and the
effect of independent variables on dependent variables was examined. The aim was to seek
independent variables that maximize the differentiation of transportation firms in relation to
their dependent variables of making innovations or not in terms of all innovation types. All
hypotheses stated in the beginning were tested with the help of the findings obtained for each
innovation type.



4.1. Data

This study uses the data from the Innovation Survey of 2008 carried out by TurkStat,
which covers the period between 2006 and 2008. Innovation surveys were first carried out for
the years 1995-1997 in accordance with the standard Oslo methodology and European
Community Innovation Survey-2 (CIS 2) employed by EUROSTAT. The Technological
Innovations Survey for the period of 1998-2000, carried out in March 2002 following the
launch of European Community Innovation Survey -3 (CIS 3), was created as a result of
EUROSTAT methodology revisions. Technological Innovations Survey study for the years
2002-2004 was carried out in the year 2005 in accordance with European Community
Innovation Survey-4 (CIS 4). Innovation survey covering the years 2006-2008 was applied
according to CIS 5 and the results were published in 2009.

In this study data from 2008 Innovation Survey were used. As for sectors, data concerning
the companies in the NACE 60-64 (NACE Ver.1.1) range are analyzed. The total number of
companies in this classification is 751 with 453 are categorized as small scaled (10-49
employees), 187 as medium scaled (50-249 employees) and 111 as large scaled (250+
employees) companies. Frequencies of innovating companies (coded with “1”) and non-
innovating companies (coded with “0”’) according to their innovation types are given in Table
1.

Table 1: Innovation Types and Percentages

Innovation Types 1 0 Percentage of Innovation
Product/Service Innovation 111 640 14.75%
Process Innovation 124 627 16.51%
Organizational Innovation 91 660 12.12%
Marketing Innovation 82 669 10.92%

In Table 1, it is seen that despite not being very high in percentages, innovations of all
types are performed in logistics sector.

4.2. Variables

The raw data acquired with 2008 Innovation Survey are compiled using mathematical
transactions to make them suitable for the research model, and are included in the analysis by
means of transformations. Great importance was attached to the fact that the variables used
enable the hypothesis to be tested. The variables built are as follows:

4.2.1. Dependent Variable:

The variable(s) of the presence or absence of innovations was/were used as binary
variables. Companies were asked whether they made product, process, organizational and
marketing innovations between the years 2006 and 2008, and innovating companies were
coded with “1” while non-innovating ones were coded with “0”.

4.2.2. Independent Variables:

Openness for information sources-OFIS: Although the creation of information is
considered to be a task which the firm can do on its own, benefiting from outside sources of
information is an important facilitator in the production of information. Cooperation between
companies in order to benefit from outside sources of information may be due to reasons such
as lowering the cost of technological developments or facilitating penetration into the market,
through utilizing scale economy in production and accelerating the development and
commercialisation of new products (Tidd et al., 2001: 198). In addition, Van Riel ez al. (2011)



imply that acquiring information plays a major role in dealing with uncertainty and may
increase the probability of success of a selected new service proposal.

The variable of openness for information sources was built as the firm’s level of
benefiting from outside information sources in this study. In the innovation survey,
information sources acquired from outside the firm consist of 3 main and 10 lower
dimensions being market sources (5 lower dimensions such as machinery, equipment and
software suppliers, clients, other enterprises and consultants in the same sector, commercial
laboratories or private R&D corporations), institutional sources (2 lower dimensions such as
universities and other institutions of higher education, and public research institutes) and other
sources of information (3 lower dimensions such as conferences, commercial fairs,
exhibitions, scientific journals, commercial/technical publications and foundations, chambers
of profession and industry). For the information sources used by companies, numbers were
added together by giving one point for each lower dimension and thus a new variable with a
figure between 0 and 10 was obtained. Thus, a score of 10 represents a firm with a high
utilization of outside sources of information while a score of 0 means one, which does not use
outside sources at all.

Intra-institutional focus- IIF: The contribution of in-house information sources to
innovation is considered to be lower than that of external sources; however, in many
industries, a greater part of a firm’s innovation efforts is made using the inner information
sources (Nelson, 2000). This variable defines the level at which firms benefit from in-house
information sources in the process of making product or service innovations. Firms’ levels of
use of in-house information sources and the answers were coded as high (3), medium (2), low
(1) and not used (0). These values have been put together and a new variable has been formed,
which contains the values changing between 0 and 3. In so doing, firms which not benefiting
from inner information sources at all and those benefiting at a maximum level can be shown
by a single variable.

Networking factor: As considered to be one of the innovation strategies of firms,
cooperation is a variable, which was formed in order to study the relative importance of
cooperation in terms of logistics sector. When the supply chain and long-term relationships
with manufacturing firms considered, trust and networking (Bergh et al., 2011) can make
significant contributions to knowledge generation and potential consequences for firms’
exploiting opportunities and the need recognition of new product familiarity triggers the
networking option as well (Cantarello et al., 2011). The variable of networking has been
analysed on the basis of 5 different options, depending on whether the 7 parties or institutions
cooperating with firms in the survey from Turkey, Europe, the USA, China or India. The
responses of participant firms for their cooperation have been coded with 1, all values added
up and a new variable was created including the values between 0 and 35. With this variable,
firms which do not cooperate at all are shown with ‘0’ point while firms cooperating at
maximum levels with ‘35 points. Thus, it has been assessed that the firm with the highest
cooperation has a maximum ability for networking as well.

R&D Expenses: In examining the innovative capacity of firms through R&D expenses, the
following four variables have been used. These variables have been used by being
recalculated according to the ratio of the amounts of money spent, to the number of
employees as reported by the firms. Therefore, while the third hypothesis was tested by one
variable with these variables, the forth hypothesis was tested by using three different
variables. Assuming that the variables would all have a positive effect on innovation; R&D
Service Expenses purchased externally by the enterprise were tested by H4a hypothesis,
machinery- equipment and Software Supplies were tested by H4b hypothesis and Licence and
Know-How Purchasing Expenses were tested by H4c hypothesis.



e Intra-organizational R&D expenses / Number of employees

e Expenses of R&D Services purchased externally by the enterprise / Number of
employees

e Expenses for Machinery-Equipment and Software Procurement / Number of
employees

e Expenses for Patent and Know-How Purchase / Number of employees

Endorsement variable (Income / Employee): As R&D variables, the endorsement variable
has also been used by being proportioned to number of employees. Although this variable is
considered an exogenous variable, it was decided to be used among the determiners as a result
of the assessment that, in the analysis to be carried out, endorsement would be a stronger
motivator in encouraging innovation in the firm.

Number of employees (Logemployee): Porter points out that the size of an organization is
also of importance in choosing strategies; large-scale firms use broad front strategies, whereas
small-scale firms prefer focused strategies (Tidd et al.2001: 79). From the knowledge
retention point of view, Sitlington and Marshall (2011) didn’t find any impact of downsizing
decisions on knowledge retention, as well. The number of employees has been considered the
control variable and used logarithmically. The number of employees has not been approached
according to the small-medium and large-scale classification. However, it is still possible to
examine the effect of the size of the organization on innovation.

Market diversity: Market diversity variable focuses on the number of markets used by
firms and their diversity. In the construction of this variable, firms which participated in the
survey were asked whether they sold their products or services in local/regional markets,
Turkey-wide, in EU countries and others between 2006 and 2008. Each Market types reported
by the firms were coded with 1, and all figures added up and a new market diversity variable
constructed. The constructed variable takes a value of 1-4 with the value of 1 showing a
single market access, and the value of 4 showing effectiveness in all market types. This way,
both the firms’ Market diversity and the size of the Market have been attempted to be
measured using the newly constructed variable.

Financial support: Finally, the financial support variable allows analysis of whether the
firms made use of financial support during the innovation process. The analysis determines
whether the firms made financial use of central public authorities and Turkish Foundation for
Development of Technology (TFDT), local or regional public authorities, EU institutions and
EU Framework Programs. Affirmative answers were coded with 1 and negative answers with
0. Consequently, with the help of the acquired variable, firms that have utilized financial
support from several sources were indicated by 4 and those that have not utilized any financial
support, by 0.



5. RESULTS

Before the main analysis, analyses were conducted in order to overcome the problem of
multi-collinearity and extreme values, and these values have been excluded. No problems of
multi-collinearity were found (Tolerance>0.30, VIF<10). First, three models concerning
product and service innovations were analyzed, and the results are given in Table 2.

Table 2: Results of Product and Service Innovation Models

Product/Service Product | . Service | .
Variables/Model | Innovation roduct Innovation ervice Innovation
s
Coef. Odds Ratio Coef. Odds Ratio Coef. Odds Ratio
_cons -3.105 (**%*) -4.439 -3.426
Extramural R&D- 2.62e-07 1 4.60e-07 1
3
Extramural R&D- 1.16e-07 1 -2.80e-08 1 8.98e-08 1
2
Extramural R&D- -2.75e-06 0.999 9.11e-06 1(*) -7.88e-06 0.999 (*)
1
Intramural R&D 1.09¢-06 1 -2.44e-06 0.999 1.02e-06 1.000
Market Variety -0.218 0.804 0.011 1.011 -0.157 0.854
Networking 0.0364 1.037 0.045 1.046 0.064 1.066
Factor
Financial Support -0.225 0.799 -0.509 0.601 -0.245 0.782
1IF 0.955 (***) 2.599 1.634 5.126 (**%) 0.881 2.413 (**%)
OFIS 0.259 (*¥**) 1.296 -0.040 0.961 0.225 1.252 (¥**)
Logemployee 0.069 1.072 -0.400 0.670(*) 0.123 1.130
Income/Employee 1.32¢-09 1 -2.90e-08 1 -7.81e-10 1
Classification 89.84% 2%97.74 %89.10
Success
Area Under ROC 0.9481 0.9528 0.9437
Curve
) Pearson chi2(667) = 495.02 Pearson chi2(654) = 224.34 Pearson chi2(667) = 491.55
Model Fit p>0.05 p>0.05 p>0.05
Statistics
PseudoR*=0.4318 (p<0.05) PseudoR*=0.4057 (p<0.05) PseudoR?=0.3905 (p<0.05)

When Table 2 is examined, it can be seen that in the model, which studies product and
service innovations, variables of openness for information sources and the degree of use of in-
house information sources are statistically important. It can also be observed that the most
important positive contribution is made by the in-house information usage variable.

As for product innovations, it can be stated that in addition to the use of in-house
information sources, the number of employees and expenses for extramural R&D services of
the enterprise are also statistically important. Here, despite being small, the number of
employees has a negative effect. However, the variable of using in-house information sources
appears as the most effective positive variable in the creation of product innovations.



In the analysis of service innovations, the variables of openness for information sources
and the degree of using in-house information sources are positive and statistically important,
whereas intramural R&D expenses have a statistically important negative effect. The fact that
intramural R&D expenses have a negative effect is considered to have a remarkable
consequent.

All models analyzed are statistically important. Furthermore, taking into consideration the
success of classifications and comparing the areas falling under the ROC curve, it can be
claimed that the product innovation model is the single most successful model. Upon testing
the models concerning organizational and marketing innovations, the results in Table 3 have
been reached.

Table 3: Results of Organizational and Marketing Innovation Models

Organizational Innovation Marketing Innovation
Variables/Models

Coef. Odds Ratio Coef. Odds Ratio
_cons -3.851 -3.318
Extramural R&D-3 -1.29¢-06 0.999 (*) 9.85e-07 1
Extramural R&D-2 -1.65e-08 1 -9.88e-08 0.999
Extramural R&D-1 1.51e-06 1 -1.30e-06 0.999
Intramural R&D -6.91e-10 1 4.33e-08 1
Market Variety 0.080 1.083 0.143 1.154
Networking Factor 0.306 1.358 (*¥*%*) 0.151 1.163(*)
Financial Support -0.365 0.694 0.648 1.912
IIF 0.734 2.084 (***) 0.335 1.398 (*)
OFIS 0.006 1.006 0.274 1.315 (¥*%)
Logemployee 0.238 1.269 (*¥*%*) 0.009 1.009
Income/Employee -1.32e-07 0.999 2.06e-09 1
Classification Success 90.43% 90.72%
Area Under ROC Curve 0.7960 0.8162
Model Fit Statistics Pearson chi2(679) =674.66 p>0.05 Pearson chi2(667) = 637.72 p>0.05

PseudoR?= 0.2475 (p<0.05) PseudoR?=0.2650 (p<0.05)

In the analysis of organizational innovation model, it can be observed that the degree of
use of in-house information sources is the most effective positively contributing variable,
followed by the networking factor and the number of staff members (logemployee) variable.
Again, license and know-how purchasing expenses have been found to have negative effects
as R&D variables. Among the variables affecting organizational innovations, which
contribute positively, the number of employees and networking factor are thought to be a
rational consequence.

In the marketing innovations model, variables of networking factor, openness for
information sources, and the degree of using in-house information sources are statistically
important. All of these variables have positive coefficients. Studying the odds ratio, it can be
seen that these are almost equally sized. In the model fit statistics of these two models, the
models are found to be statistically important.

Finally, in the assessment of all the models as a whole, it can be asserted that product and
service innovations models are the more successful. Besides, it is considered to be a



significant finding that the degree of use of in-house information sources is statistically
meaningful for all models. It is, however, debatable that while R&D expenses are expected to
contribute to the production of information positively, negative effects are observed in the
models built for other innovation types except for product innovations. Upon the assessment
of the hypotheses within the framework of the findings obtained the results in Table 4 have
been acquired.

Table 4: Results of the Hypotheses

Hipotezler/inovasyon | Product Service Organizational Marketing
Turleri Innovation Innovation Innovation Innovation
H, + + + +
H, NSS + NSS +
H; NSS NSS NSS NSS
Hy, + - NSS NSS
Hyp NSS NSS NSS NSS
Hy, NSS NSS - NSS
Hs NSS NSS + +
He NSS NSS NSS NSS
H; NSS NSS NSS NSS
Hg - NSS + NSS
Hy NSS NSS NSS NSS

In regard to the analysis of all hypotheses as a whole, the first hypothesis was accepted for
all innovation types. The second hypothesis was accepted for service and marketing
innovations but no meaningful relation was found to exist with other types of innovation.
When the third, sixth, seventh and ninth hypotheses and hypothesis 4B were analyzed no
statistically meaningful relation was found for any of the innovation types. While hypothesis
4A was accepted for product innovations, it was rejected for service innovations. Hypothesis
4C was rejected only for organizational innovations, and no meaningful relation was found
with other types of innovation. The fifth hypothesis was accepted only for organizational
innovations and marketing innovations. Finally, the eighth hypothesis was rejected for
product innovations but accepted for organizational innovations.

5. DISCUSSION AND CONCLUSION

As Grawe (2009) and Wagner (2008) also state innovations in logistics sector is an issue,
which is not dealt sufficiently by researchers. Moreover, Shen et al. (2009) express that
innovations in logistics sector are not carried out at high levels despite the feedbacks acquired.
However, when the findings obtained are assessed, it can be seen that production of
information is especially cared by innovating firms in logistics sector as well. It is among the
findings that despite being at low degrees, firms benefit from almost all types of innovation.
Farias and Akabone (2011) state that logistics innovations are important when they add value
to clients and therefore to the firm.



When the findings acquired and odds ratios of the variables, or degrees of effectiveness,
are displayed on a network diagram to be compared according to innovation types, the
following Figure 2 is obtained.

Extramural
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Figure 2: Comparision of Independent Variables’ Impacts

In Figure 2, the importance of in-house information sources in making innovations for all
types can be clearly observed. Here, the convex structure of marketing innovations suggests
that the need for in-house information sources is small. However, from the same point of
view, it is acceptable that marketing innovations also follow a strategy that is open to external
information sources and pay attention to networking.

In the analysis of the results as a whole in logistics sector, again the determinants of
product innovations follow a very different direction from others. In marketing and
organizational innovations, however, a similar structure can be found. Furthermore, it is
extremely interesting to note that the effect of financial variables is not statistically important.
Moreover, the fact that market diversity is not statistically important can be interpreted as
firms’ tendency to continue their existing processes when penetrating into new markets.

In parallel with the literature, R&D variables were detected to have either very small scale
or statistically meaningless relations. This finding supports the findings of Wagner (2008).
Firms in the logistics sector do not consider R&D activities necessary for innovations. One
reason for this is thought to be the fact that R&D is usually associated with production.
Therefore, logistic firms may prefer directing limited resources to other aspects of their
business.

The structure of supply chain requires the firms to act as a whole instead of innovating
separately. The interactive nature of logistic innovation supports this as well. Logistics
innovation intrinsically contains a high degree of technology and product/service innovations.
By so doing it supports the concept of on time supply, which can promptly satisfy the needs,
and requests of clients.



What is more, the fact that production sector deals with logistics activities within a system
approach, and sees them as an area to take an advantage for competition presents a need for
innovation which not only concerns the services sector but also the economy as a whole.

Logistics innovations allow for overcoming time limitations in the short term, creating
values in the supply chain in the middle term and sharing of this not only with a single
company but also with other components. In the long term, these increases in value offer an
opportunity for the company to raise its competitive power and extend in a way to provide
sustainability. Such a structure has required policy makers to put forward some suggestions:

In order to encourage their innovation activities, companies should be provided with
financing and education on the degree of using in-house information sources and openness for
information sources. In order for in-house information to be better used, committees should be
formed consisting of inter-disciplinary representatives, such as those in the structure of
network organizations. Moreover, this team should play a role in the use of external
information sources:

e The rise in extramural R&D expenses may lead innovation to be perceived as a matter,
which can only be dealt with the use of external sources. This point should be
explained correctly and the idea that innovation is a matter each employee can
contribute to like in the matter of quality should be highlighted.

e NGOs, especially those in logistics sector, should take advantage of the interactive
structure of logistic innovations with network structure and should make use of the
network structure in a way that supports logistic innovation.

e Logistics companies competing against time —greatest and least forgiving rival- can
win against this common rival through innovation. To achieve this aim, in addition to
fairs and business meetings, working committees on the subject, joint case analysis
studies and education activities can be carried out.

e Companies should pay attention to the strategy they employ and the structure of
competition rather than the size of the market. Companies should also attach
importance to logistics service innovation and differentiation within competition
strategies especially with logistics activities coming up as a distinctive feature.

As a result, it can be asserted that the types of innovation carried out in logistics services
are parallel with work in production sector. Therefore, building common value nodes in the
information production of manufacturing and distribution firms within the supply chain can
create a synergic affect. However, the issue how the personnel formation of these value
points should be formed and by whom the strategic orientation should be organized comes up
as a new research subject.

6. LIMITATIONS AND FURTHER RESEARCH IMPLICATIONS

As Laursen and Salter (2006) state research carried out on large scale databases bring
about several questions as to the applications of research methods relying on observations,
which are not obtained directly. The most importation limitation for this study is that the
quality of transportation firms is unknown. This is because logistic firms can be defined as
logistic service suppliers, logistic firms and distribution firms. It is considered that differences
among the innovation strategies of these defined firms may occur depending on the specific
work they carry out and basic abilities they perceive as important. CIS classifies
transportation firms in this aspect.



Another limitation is that a combination of perceptual data and measurements taken
directly are used together. In this respect, the quality of the data acquired by the CIS carried
out on a national base can be claimed to constitute one of the limitations. Moreover, the firm
based research was carried out under the assumption that the participants provided accurate
information for the data acquired from this survey. In addition, innovation is known to have a
quality aspect along with its quantity aspect. In other words, while some innovations provide
firms with high profits some bring low earnings. In this study whether making innovations or
not was taken a variable but the quality of the innovation made was ignored here. This
situation is also accepted as a limitation for this study.

For the future CIS, it is considered beneficial to include obstacles faced with in the
process of innovation, along with some issues specific to the services sector. For future
research, there are obvious benefits in examining the variables to be used in the survey,
especially those that can increase the effect of innovation in more detail.

By separating data according to the size of the enterprises and examining small, SME and
large enterprises separately, it is likely that more detailed information can be reached in the
future studies. Also the cultural perspectives can be considered as stated in Lee ef al. (2011)
and firms’ innovation and entrepreneurial orientation capacity will be determined with multi-
cultural studies.
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