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Abstract

Purpose - The purpose of this study is to evaluate the effects of the technological innovation capabilities of companies carrying out 
R&D and innovation activities on product performance and marketing performance. 

Methodology - The main population of this study comprises a total of 4916 companies that carry out their activities within the body 
of 56 Technoparks in Turkey on April 2018. IBM SPSS 23 and IBM AMOS 23 package programs were used in the analysis. In the 
study, explanatory factor analysis, confirmatory factor analysis, and Structural Equation Modeling (SEM) analysis were performed 
to test the relationships in the proposed research model, respectively.

Findings - As a result of the Structural Equation Modeling analysis, it was found that R&D capability has significant and positive 
effects on product performance and marketing performance over product performance; and the learning capability, marketing capability, 
and finally product performance directly on marketing performance.  

Originality/value - The main contribution of this study to the literature is that it not only explains the effects of some types of 
innovation on business performance but also deals with the relationship between innovation capabilities and business performance of 
companies in a more specific approach and reveals the effects of technological innovation capabilities on both product and marketing 
performance. 

Keywords: innovation, technological innovation capabilities, product performance, marketing performance, technopark company

Jel codes: M30, M31, M39 

1. INTRODUCTION

Nowadays, in an environment where international 
competition is increasing with the effects of globaliza-
tion, it is difficult to make a difference in the market, 
companies need continuous change and renewal to 
gain a competitive advantage and achieve sustainab-
le success. In this period when consumption habits 
change rapidly, the number of substitute products 

increases, and the life span of products decreases, in-
novation activities become one of the most important 
sources of competitiveness of companies. With inno-
vation activities, companies can gain benefits such as 
developing products and services that can create diffe-
rent value in the market, and attracting the attention of 
the consumers (Song et al., 2007; Muthoni, 2017; Moen 
et al., 2018).
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Resource-based view suggests that competitive ad-
vantage and therefore performance depends on the 
resource possibilities of the company (Hooley & Gre-
enley, 2005). According to the approach, business re-
sources alone may not be sufficient. Companies that 
can combine resources with capabilities and use them 
efficiently will be able to provide a superior competi-
tive advantage. Therefore the capability of companies 
to maintain their innovation activities effectively and 
create more value, compared to the companies they 
compete with is not only dependent on the physical 
resources they have. Companies that incorporate the-
ir unique features together with physical resources 
while using their rare and hard-to-imitate capabilities 
effectively and also efficiently can gain a competitive 
advantage. At this point, it is very important for com-
panies to have technological innovation capabilities in 
innovation activities. 

Technological capabilities include all of the existing 
production processes, technology, new product deve-
lopment, production and abilities within the organi-
zation. These capabilities become effective depending 
on the technological changes in the sector, the state 
of the market, competitors and opportunities (Song 
et al., 2007). Therefore, these capabilities also require 
awareness of threats and opportunities (Wang et al., 
2014). Successful technological innovation is not only 
dependent on technological capacity, it requires ot-
her innovation capabilities in the fields of production, 
marketing, organization, strategy planning, learning 
and resource allocation (Romijn & Albaladejo, 2002). 

The purpose of this study is to investigate the effects of 
the technological innovation capabilities of companies 
carrying out R&D and innovation activities on pro-
duct performance and marketing performance within 
the scope of the proposed research model. Literatu-
re studies have shown that (Del Montea & Papagni, 
2003; Vaccaro et al., 2010; Alam et al., 2013; Ribau et al., 
2017; Zhang et al., 2019; Chen et al., 2020) the relations 
between innovation capabilities and performance of 
the companies are carried out in different sectors and 
countries. However, there are few studies evaluating 
business capabilities in terms of technological innova-
tion capabilities (Chiesa et al., 1996; Guan & Ma, 2003; 
Wang et al., 2008; Yam et al., 2010; Yu et al., 2017; Wang 
& Zhang, 2018; Zastempowski et al., 2020). The most 
significant contribution of this study to the literature is 
to reveal the effects of technological innovation capa-
bilities on both product and marketing performance 
by addressing the relationship between technological 
innovation capabilities and the business performance 
of companies in a more specific dimension. 

This study consists of six parts. Firstly, the technologi-
cal innovation capabilities are evaluated. Secondly, 
the literature on the relationship between technologi-
cal capability types and product and marketing per-

formance was examined and research hypotheses are 
developed. The research method is expounded in the 
methodology section. Thereafter, the research data 
were analyzed with explanatory factor analysis, con-
firmatory factor analysis and the Structural Equation 
Modeling analysis. In the conclusion part, the cont-
ributions of the study are emphasized by comparing 
with the literature and present suggestions for resear-
chers and practical life-oriented perspectives.

2. LITERATURE REVIEW

2.1. Technological Innovation Capabilities

In the last quarter of the century, technological in-
novation capabilities have attracted the attention of 
many researchers (Chiesa et al., 1996; Panda and Ra-
manathan, 1996; Guan and Ma, 2003; Yam et al., 2004; 
Guan et al., 2006; Deng and Wang, 2007; Wang et al., 
(2008; Yam et al., 2010; Shan & Jolly, 2010; Ashtiani-
pour & Zandhessami, 2015; Aljanabi, 2018; Yao et 
al., 2020). While some researchers (Yam et al., 2004) 
examine technological innovation capabilities in the 
context of their relationships with other important 
business elements such as organizational, marketing, 
capital funds, production, strategic planning and re-
source allocation; some researchers (Guan et al., 2006; 
Wang et al., 2008) examined technological innovation 
capabilities by dividing them into dimensions such 
as learning capability, R&D capability, production 
capability, marketing capability, resource utilization 
capability, organizational capability and strategic ca-
pabilities. 

In this study, technological innovation capabilities are 
evaluated under five dimensions which are; R&D ca-
pability, learning capability, strategic planning capa-
bility, innovation capability and marketing capability. 

2.1.1. R&D Capability

R&D activities are a highly important variable used 
in defining the technological capabilities of a country 
or a company. These activities play an effective role in 
both developing new knowledge and adapting this in-
formation to society (Cohenn, 1989). R&D capabilities 
include skills that help an organization develop new 
technical knowledge, combine them with existing te-
chnology, and design superior products and services 
(Krasnikov & Jayachandran, 2008). 

2.1.2. Learning Capability

 Technological innovation can be related to learning 
process (Cohen & Levinthal, 1989; Garvin, 1993; Hitt 
et al., 2000). In this context, learning capability can be 
explained as the capability to develop or acquire new 
knowledge-based resources and skills that a business 
needs to present new products. Companies can make 
technological capabilities that aim to provide a com-
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petitive advantage to businesses more effectively th-
rough their learning capability (Hull & Covin, 2010). 

2.1.3. Strategic Planning Capability

 Strategic planning capability is defined as the capa-
bility of a company to identify its strengths and we-
aknesses as well as opportunities and threats, and to 
create plans in line with corporate vision and missions 
(Lau et al., 2010). In this context, strategic planning ca-
pability can be seen as one of the capabilities of the 
organization's internal processes. McKelvie and Davi-
dsson (2009) expressed organizational capabilities as 
the capability to organize and coordinate resources in 
order to achieve the company's goals. Each business 
develops its own talent type and level according to the 
competitive market, past responsibilities, and antici-
pated needs. Within this context it can be stated that a 
company has the resources and abilities which can de-
monstrate its capability in the most appropriate way 
in order to gain competitive advantage and as a result, 
it can achieve success (Song et al., 2007).

2.1.4. Innovation Capability

 There are different approaches to the definition of 
innovation capability in the literature.  Romijn and 
Albaladejo (2002) defined innovation capability as 
"the knowledge and capabilities required to effecti-
vely absorb and develop existing technologies and 
create new ones". Lawson and Samson (2001) claim 
that innovation capability is an important factor in the 
development of innovation outputs and emerges at 
different stages of the innovation process. The authors 
also argued that an organization's innovation capabi-
lity "reflects the capability to continually transform 
knowledge and ideas into new products, processes 
and systems."

2.1.5. Marketing Capability 

Wernerfelt (1984) and Barney (1991) express marke-
ting capability as the capability of a company to use its 
resources by gaining the competitive advantage. Vor-
hies (1998) expresses marketing capability as integral 
processes designed to apply the collective knowledge, 
skills and resources of the company to the market-re-
lated needs of the company. According to the author, 
marketing capability enables the business to add va-
lue by adapting its goods and services to market con-
ditions, taking advantage of market opportunities and 
meeting competitive threats. 

3. RESEARCH MODEL AND HYPOTHESES 
DEVELOPMENT

In this study, technological capability types of com-
panies are associated with product and marketing 
performance factors. As it is known, the competitive 
advantage of a company stems from its new product 

development capacity and efficiency (Lawless & Fis-
her, 1990; Guan, 2002). New products can be conside-
red as a result of the innovative activities of the com-
pany. Therefore, new products developed as a result 
of innovative applications of the companies will be 
able to provide a competitive advantage in the market 
by creating superior customer value (Han et al., 1998). 
Considering the extant literature, the performance di-
mensions of companies related to innovativeness and 
product development are associated with indicators 
such as the number of patents (Chen & Yang, 2009), 
the number of new products introduced to the mar-
ket (Hull & Covin, 2010), patents and intellectual pro-
perty (Zhao et al., 2005). 

Performance for businesses can be defined as the total 
effort of the company to reach the targeted point or 
purpose (Karaman, 2009). Innovation is also a factor 
that has a significant positive effect on performance, 
emerging as a strong determinant of marketing per-
formance (Weerawardena, 2003; Hult et al., 2004). 
Performance measurement, on the other hand, can be 
explained as data collection, analysis and reporting by 
continuously analyzing the results obtained with the 
products or services produced (Ege & Şener, 2013). 
Companies with innovation capability supported by 
market orientation are more successful in responding 
to their environment faster and making innovations 
that provide high performance and competitive ad-
vantage (Gatignon & Xuereb, 1997).

Research hypotheses are presented by considering the 
relationship between technological capability types 
and performance in the first five subtitles below, and 
the relationship between product performance and 
marketing performance in the sixth subtitle. 

3.1. R&D Capability and Performance Relationship

R&D capability is expressed as the capability of a com-
pany to integrate its R&D strategy, project implemen-
tations and R&D expenditures (Lau et al., 2010). The 
output of the R&D efforts of the company is generally 
estimated by the number of patents or new products 
(Jaffe, 1989; Acs et al., 1992) developed as a result of 
innovation activities. Studies have directly focused 
on the relationship between R&D expenditures and 
company innovation activities and found that there 
is a positive relationship between these two variables 
(Dasgupta, 1985; Hopenhayn, 1992). Caloghirou et al. 
(2004) argue that the higher the R&D efforts and trai-
ning within a business, the more innovation the com-
pany will create and use. McMillan et al. (2003), on the 
other hand, analyzed the American pharmaceutical 
industry and stated that R&D spending is a marker of 
new products developed. 

On the other hand, according to the literature, there 
are also studies investigating the relationship between 
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R&D activities and business performance. In this con-
text, researchers found that R&D expenditures positi-
vely affect business performance and growth (Karaca-
er et al., 2009; Falk, 2012; Demirel & Mazzucato, 2012; 
VanderPal, 2015; Guo et al., 2018; Guo et al., 2020), 
increasing net sales (Garcia-Manjon & Romero-Me-
rino, 2012) and market value (Nord, 2011). Thus, the 
following hypotheses are proposed:

H1: R&D capability has a positive effect on product perfor-
mance.

H4: R&D capability has a positive effect on marketing per-
formance.

3.2. Learning Capability and Performance Relations-
hip

Learning should be considered as an important ele-
ment for the company to access, acquire and develop 
new knowledge and as one of the most valuable assets 
that provide sustainable competitive advantage (Ca-
loghirou et al., 2004). Learning capability is defined 
as the capability to bring out effective ideas through 
certain managerial initiatives (Yeung et al., 1999) and 
the capability of an organization to take these lessons 
into the future by taking lessons from its experiences 
(Ashkenas et al., 1995). 

According to the literature, the studies show that the-
re is a positive relationship between organizational 
learning and business performance (Baker & Sinkula, 
1999; Goh & Ryan, 2002; Bontis et al., 2002; Gomes & 
Wojahn, 2017; Hindasah & Nuryakın, 2020). Baker and 
Sinkula (1999) found that organizational learning has 
a direct effect on performance. Bontis et al. (2002) ob-
tained findings show that there is a positive relations-
hip between organizational learning and performance 
by using the learning culture scale. Similarly, Hinda-
sah and Nuryakın (2020) found that organizational 
learning significantly affects financial performance. In 
an intensely competitive environment, organizational 
learning capability is seen as a value-adding factor 
that determines the continuity of the stakeholder's re-
lationships based on creating added value. Therefore 
the stronger the learning capability, the higher the 
number of stakeholders and the maximum added va-
lue will be. As a result of this, better performance will 
come out (Ting, 2012). Thereby the following hypothe-
ses are proposed:

H2: Learning capability has a positive effect on the product 
performance.

H5: Learning capability has a positive effect on marketing 
performance.

3.3. Strategic Planning Capability and Performance 
Relationship

The capability of strategic planning is explained as the 
capability of a company to be defining its strengths 
and weaknesses while identifying opportunities and 
threats and creating plans in line with corporate visi-
on and missions (Lau et al., 2010).  Strategic planning 
capability can be seen as one of the capabilities of the 
organization's internal processes. McKelvie and Davi-
dsson (2009) expressed organizational capabilities as 
the capability to organize and coordinate resources in 
order to achieve the company's goals.

Montes et al. (2005) stated that organizational capa-
bilities affect the performance of the company; those 
factors such as market share, profitability, costs, sales 
revenues and customer satisfaction significantly affect 
sustainable competition. Cooper (1984) also stated in 
his study that there is a relationship between corpo-
rate strategy and innovation performance and that 
well-defined corporate strategies and planning related 
to new technology are positively associated with the 
rate of innovation (Rothwell, 1992; Swan and Newell, 
1995; Lau et al., 2010). In addition, there are studies 
(Ojha et al., 2020; AlQershi, 2021) which show that 
strategic planning capability has an impact on busi-
ness performance. Accordingly, the following hypot-
hesis is proposed:

H9: Strategic planning capability has a positive effect on 
marketing performance.

3.4. Innovation Capability and Performance Relati-
onship 

In the competitive environment among companies, 
which has become more dynamic due to the rapid 
socio-economic changes, innovation activities have 
become the main source of a company to establish a 
competitive advantage against its competitors (Er-
dem et al., 2011). Companies that adopt innovation 
activities tend to perform better than their non-in-
novative competitors (Vaccaro et al., 2010; Forsman, 
2011; Alam, 2013).  Innovation capabilities arise from 
individual competencies, knowledge acquired in the 
past and attempts to diversify knowledge production 
tools (Cohen & Levinthal, 1990; Lee et al., 2012). Te-
chnological innovation capabilities are the capability 
to carry out any relevant activity within the company, 
including the capability to develop new products and 
processes, and the capability to effectively operate its 
facilities (Teece et al., 1997). 

Considering the literature, it is observed that R&D in-
vestments are positively associated with the growth 
of companies (Del Montea & Papagni, 2003) and the 
increase in market values (Bae & Kim, 2003) and that 
innovation capabilities positively affect company per-
formance (Guen & Ma, 2003). 2003; Jimenez and Valle, 
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2011; Alam et al., 2013; Ngumi, 2014; Ali et al., 2020; 
Zimmermann et al., 2020). On the other hand, Vaccaro 
et al. (2010) states that the effective use of informati-
on management tools positively affects new product 
performance, speed entering into the market and busi-
ness performance. Thus, the following hypotheses are 
proposed: 

H 3: Innovation capability has a positive effect on product 
performance.

H 6: Innovation capability has a positive effect on marketing 
performance.

3.5. Marketing Capability and Performance Relati-
onship

Market orientation, which is an important factor that 
makes it easier for companies to realize their inherent 
capabilities and supports their innovation capabilities, 
directly affects new product decisions (Atuahene-Gi-
ma, 1996). Companies with marketing capabilities 
supported by innovation capabilities are more suc-
cessful in responding faster to changes and develop-
ments, showing high performance and making inno-
vations that provide competitive advantage (Gatignon 
& Xuereb, 1997). The relationship between marketing 
capabilities and business performance has been stu-
died by many marketing researchers (Hooley et al., 
1999; Vorhies & Harker, 2000; Tsai & Shih, 2004; Kras-
nikov & Jayachandran, 2008; Azizi et al., 2009; Fang 
& Zou, 2009; Eng and Jones, 2009; Ramaswami et al., 
2009; Morgan et al., 2009a, 2009b; Ros et al., 2010; Ja-
akkola et al., 2010; Nath et al., 2010; Chahal and Kaur, 
2013; Ren et al., 2015; Ferreira et al., 2018; Davcik et al., 
2020; Acikdilli et al., 2020; Mehta and Ali, 2020; Novita 
et al., 2020). 

Hooley et al. (1999) consider marketing culture as 
marketing capabilities that are more strongly associ-
ated with business performance. They argued that it 
creates customer value, is difficult to imitate, and re-
sults in the creation of sustainable competitive advan-
tage. Similarly, it is observed that marketing capabili-
ties create a sustainable competitive advantage for the 
companies and thus provide superior performance 
(Tsai & Shih, 2004; Morgan et al., 2009a; Murray et al., 
2011; Ferreira et al., 2018), by increasing company pro-
fitability (Vorhies and Harker, 2000) positively affect 
growth (Morgan et al., 2009b), and positively correlate 
with marketing performance (Hooley et al., 2005)  and 
overall business performance (Azizi et al., 2009; Eng 
and Jones, 2009; Nath et al., 2010; Ros et al., 2010; No-
vita et al., 2020). Thereby, it is hypothesized that:

H 7: Marketing capability has a positive effect on marketing 
performance.

3.6. Product Performance and Marketing Performan-
ce Relationship

Innovation can be seen as a factor that has a signifi-
cantly positive effect on performance and emerges as 
a strong determinant of marketing performance (We-
erawardena, 2003; Hult et al., 2004). In this context, 
although many studies are examining the relations-
hip between innovation and performance (Calantone 
et al., 2002; Xin et al., 2010; Tatar, 2010; Ehie & Olibe, 
2010; Bigliardi, 2013; Muhammed et al., 2014; Jajja et 
al., 2017; Exposito and Sanchis-Llopis, 2018; Christa & 
Kristinae, 2021), however, there is a limited number of 
studies that explain the positive relationship between 
innovation performance and marketing performance 
(Cheng & Krumwiede, 2010; Gunday et al., 2011; Stock 
& Reiferscheid, 2014; Gök & Peker, 2017; Kristinae et 
al., 2020; Nurjaya et al., 2021). 

On the other hand, the performance dimensions of 
companies related to innovation and product deve-
lopment are associated with the number of patents 
(Romijn & Albaladejo, 2002; Chen & Yang, 2009), R&D 
projects (Elmquist & Le Masson, 2009), the number of 
new products introduced to the market (Hull & Covin, 
2010), new materials, new product functions and new 
design (Nassimbeni, 2001), patent and R&D intensity 
(Sher & Yang, 2005); patents and intellectual property 
generated (Zhao et al., 2005).

Xin et al. (2010) determined that technologically in-
novative products have a statistically significant and 
positive effect on business performance. In another 
similar study, Artz et al. (2010) examined the effect of 
patents and innovative products on business perfor-
mance in different sectors of the USA and Canada and 
concluded that innovative products have a significant 
impact on business performance. Additionally, Stock 
and Reiferscheid (2014) found that product innovati-
on activities supported by R&D power in an intensely 
competitive environment have positive effects on the 
marketing performance of companies. Accordingly, 
the following hypothesis is proposed:

H 8: Product performance has a positive effect on marketing 
performance.

As a result of the literature review, the research model 
shown in Figure 1 below is developed: 
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The research model developed in the light of the lite-
rature review within the scope of the study, the effects 
of business capabilities, which are considered as tech-
nological innovation capabilities, on product perfor-
mance and marketing performance are investigated. 

4. METHODOLOGY

The purpose of this study is to investigate the effects of 
the technological innovation capabilities of companies 
carrying out R&D and innovation activities on produ-
ct performance and marketing performance. The main 
population of this research comprises a total of 4916 
companies which carry out their activities within the 
body of 56 Technoparks that have started their opera-
tions in Turkey according to the data of the Ministry 
of Industry and Technology of the Republic of Turkey 
in April 2018. Within the scope of the study, no samp-
ling study was conducted and it was tried to reach the 
entire population. However, the minimum sample 
size that can represent the main population was cal-
culated as 357 at 95% confidence interval according 
to the formula used (Bal, 2001). There are two parts 
in the questionnaire form: categorical questions and 
questions based on the Likert scale. The scales used 
in the evaluation of business capabilities and marke-
ting performance are previously accepted scales in the 
literature. The questionnaire items were scored on a 
five-point Likert scale, ranging from “strongly disag-
ree” to “strongly agree”. There are 56 items in total in 
these scales generated by using the literature.

To test the conceptual model and hypothesis of the 
study, an online survey method was used to collect 
data. Before the data collection, the pilot test was con-
ducted with 30 companies in order to test the unders-
tandability of the items in the questionnaire form and 
to identify possible deficiencies. As a result of the pilot 
study, the questionnaire application continued wit-
hout removing any item from the questionnaire form. 
The pilot and main surveys were conducted between 
04 - 19.10.2018. A total of 402 questionnaires were col-
lected and 391 useful questionnaires were included 

into the analysis. 

The scales used in this research were structured by 
making a wide literature review in relation to innova-
tion capabilities, product performance and marketing 
performance based on the studies conducted by Yam 
et al. (2004), Chen and Huang (2009), Merrilees et al. 
(2010). In this context, the "Technological Innovation 
Capabilities Scale" developed by Yam et al. (2004) was 
used for measuring the technological innovation ca-
pabilities of the companies in the research. The scale 
developed by Chen and Huang in 2009 was used for 
measuring the innovation capability of the companies 
and the scale developed by Merrilees et al. (2010) was 
used for measuring the marketing performance of the 
companies. 

On the other hand, in order to evaluate product per-
formance of the companies, four indicators used by 
the Ministry of Industry and Technology of the Re-
public of Turkey (2018) to evaluate outcomes associa-
ted with intellectual and industrial property rights of 
companies operating in the Technopark (the patents, 
utility model registration, industrial design registrati-
on and software copyright numbers developed by the 
company in the last three years) were developed by 
the authors as a statement of scale. 

5. ANALYSIS RESULTS

5.1. Findings Regarding Participants

When the data on the demographic characteristics of 
the attendants participating in the research are inves-
tigated, the study shows that 315 (80.6%) of the parti-
cipants were men and 76 (19.1%) were women. Loo-
king at their age breakdown, it is seen that 187 (47.8%) 
participants are concentrated in the 25-34 age range, 
followed by 109 (27.9%) participants in the 35-44 age 
range. After examining the educational status of the at-
tendants, it is seen that 54.5% are undergraduates and 
24.8% are graduates. Considering the working time 
of the participants, it is seen that employees between 

9 
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1-3 years make up 185 (47.3%) participants and almost 
half of the total number of participants, followed by 75 
(19.2%) participants who work less than one year. Re-
garding the positions of the attendants in the busines-
ses are considered, the study shows that 131 (33.5%) 
of the participants are R&D personnel and 107 (27.4%) 
are company owners.

In the light of the information about the characteristics 
of the companies participating in the research is in-
vestigated, it is seen that 81.8% of the companies have 
domestic and 10% foreign shareholding structures. 
Given “the legal status of the companies, it has been 
determined that companies that are Limited Com-
pany (58.3%) and Joint Stock Company (33.8%) are in 
the majority. In the view of the positions of the emp-
loyees in the company being investigated, it is seen 
that there are more R&D personnel (33.5%) and com-
pany owners (27.4%). The proportion of companies 
with less than 10 employees is 56.8%, while the rate 
of companies with more than 200 employees is 1.5%. 
Taking into account the distribution of the sectors in 
which the companies operate is put under investi-
gation, respectively, it is seen that software (26.1%), 
computer and communication technologies (23%) and 
electronics (13%) sectors are concentrated. It is known 
that 42.2% of the company’s export, while 57.8% do 
not. The majority of the companies (48.1%) have been 
operating in the Technopark for 1-3 years, while 22.3% 
have been operating in the technopark for less than 
a year. This situation can be evaluated as a result of 
companies presenting projects and taking part in te-
chnoparks.

5.2. Reliability Analysis of the Scale and Results Re-
garding Normal Distribution

The reliability of the scale consisting of 56 expressions 
used in the study was measured with the Cronbach 
Alpha value. The Cronbach's Alpha value of the exp-
ressions in the scale was obtained as 0.973. This result, 
which is above the value of 0.70 accepted in the litera-
ture, shows that the scale used in the study is reliable. 
In addition to scale reliability, kurtosis and skewness 
values of the data were examined in the study. It is 
stated that kurtosis and skewness values should be 
between -1.5 and +1.5 in the literature (Tabachnick & 
Fidell, 2007).  The values obtained as a result of the 
analysis were found within these limits, and it was ob-
served that the data had a normal distribution. 

5.3. Explanatory Factor Analysis Results

In this part of the study, 56 variables were subjected 
to exploratory factor analysis. Before determining the 
sub-dimensions, the reliability coefficient of the items 
included in the factor analysis was calculated as 0.973 
(Cronbach’s Alpha). This value obtained indicates a 
very high-reliability result.

It is seen that the chi-square (X 2 (1176) = 155595,15; p 
<0.01) value obtained according to Bartlett Sphericity 
test result is significant. The KMO (Kaiser-Meyer-Ol-
kin) coefficient was found to be 0.951, this result being 
close to 1 indicates that the data are suitable for factor 
analysis and the sample size of the study is sufficient. 
According to the Explanatory Factor Analysis results, 
it was determined 8 factors and these factors explai-
ned 70% of the total variance. The maximum variance 
rotation technique (varimax rotation), which is one of 
the orthogonal rotation techniques and maximizes the 
amount of variance, was used for the determined 8 fa-
ctors. Expressions with a factor load of 0.50 and above 
were included in the analysis.  7 expressions with a 
factor load of less than 0.50 were excluded from the 
analysis. As a result, the first factor consists of 12; the 
2nd factor consists of  9; 3rd factor consists of  6; 4th 
factor consists of  5; 5th factor consists of 5; 6th factor 
consists of 4; 7th factor consists of 4 and the 8th fa-
ctor consists of 4 variables. According to the results, 
the first factor is determined as R&D Capability, the 
second factor as Learning Capability, the third factor 
as Innovation Capability, the fourth factor as Inter-
nal Marketing Capability, the fifth factor as Strategic 
Planning Capability, the sixth factor as Product Per-
formance, the seventh factor as Marketing Performan-
ce, and the eighth factor as External Marketing Capa-
bility. When the contribution of each factor to the total 
variance is examined, the explanation rate of R&D 
capability, which is the first factor, is the highest with 
42%, followed by learning capability and innovation 
capability.

5.4. Confirmatory Factor Analysis Results

In order to test the measurement and construct vali-
dity of the scales used for the research model, the mea-
surement model was first developed and then this mo-
del was studied by confirmatory factor analysis. The 
measurement model was subjected to confirmatory fa-
ctor analysis with respect to two different approaches. 
Firstly, since Structural Equation Modeling was used 
in the study, the adequacy of the measurement model 
developed was controlled by examining the goodness 
of fit values. Secondly, the adequacy of the measure-
ment model was investigated with convergent and 
discrimination validity. The measurement model was 
developed using the expression elimination method 
as suggested in the research model. In order to obtain 
acceptable goodness of fit values, 22 statements were 
removed from the analysis through the measurement 
model consisting of 49 statements. 

After the statement elimination process; 8 statements 
from the R&D capability scale consisting of 12 sta-
tements; 5 statements from the learning capability 
scale consisting of 9 statements; 2 statements from 
the strategic planning capability scale consisting of 
5 statements; 3 statements from the innovation ca-
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pability scale consisting of 6 statements; 4 
statements consisting of 9 statements, were 
excluded from the marketing capability sca-
le. After the expression screening modifica-
tion, the measurement model consisted of 
27 expressions. 

In this study, GFI, AGFI, CFI, NFI, RMSEA, 
RMR values and X 2 / df ratio were used as a 
goodness of fit indices for the measurement 
model and later Structural Equation Mode-
ling analysis. Table 1 shows the goodness of 
fit values of the measurement model obta-
ined before and after expression eliminati-
on. When Table 3 is examined, the values 
obtained after the modification of expressi-
on screening are above the limits generally 
accepted in the literature (Baumgartner & 
Homburg, 1996; Iacobucci, 2010; Schermel-
leh-Engel et al., 2003; Weston & Gore, 2006) 
and the values are acceptable and they ap-
pear to have a good fit.

The results of the confirmatory factor analy-
sis of the proposed measurement model are 
shown in Table 2. The method suggested 
by Fornell and Larcker (1981) was used to 
test the convergence validity. In order to 
confirm the convergent validity of the scale 
used according to this method, the Average 
Variance Extracted (AVE) values of the vari-
ables are above 0.50; Composite Reliability 
(CR) values should be above 0.60 (accep-
table) (if it is above 0.70 is a recommended 
good value) (Hair et al., 2014). Bagozzi and 
Yi (1988) indicate that the composite reliabi-
lity value of above 0.60 is sufficient. Compo-
site reliability (CR) indicates to what extent 
the observed variables represent the latent 
structure (Fornell & Larcker, 1981). The 
AVE value is found by dividing the sum of 
the squares of the covariances (loads) of the 
expressions in each scale by the number of 
expressions (Eskioğlu, 2017). 

As seen in Table 2, the reliability values of 
each scale are higher than 0.70 accepted in 
the literature. These values show that the 
reliability of the scale is sufficient. In addi-
tion to the reliability values of each scale, 
the Cronbach's Alpha value calculated for 
all 27 statements in the scales was calcula-
ted as 0.934. This value shows that the to-
tal scale reliability is sufficient as well. As a 
result of the analysis, the Cronbach Alpha 
coefficients of the structures in the research 
are between 0.809 and 0.912; internal consis-
tency reliability was achieved by realizing 
the CR coefficients between 0.817 and 0.905. 
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Table 2. Confirmatory Factor Analysis Results 
Scale and 
number of 
expression
s 

Codes 
of Items 

Fact. 
Load. Avg. Std. 

Dev. 
Cronbach's 

Alfa 
CR 

Value 
AVE 
Value 

 

R&D 
Capability 
(4) 

ARGEY
9 .785 3.99 0.979 

0.879 0.879 0.646 

ARGEY
6 .786 4.26 0.939 

ARGEY
4 .851 4.06 0.933 

ARGEY
3 .791 4.05 0.986 

Learning 
Capability 
(4) 

OY8 .761 4.32 0.896 

 

0.837 
0.838 0.565 

OY7 .734 4.02 0.942 

OY4 .780 4.15 0.857 

OY1 .730 4.16 0.933 

Strategic 
Planning 
Capability 
(3) 

SPY3 .771 3.98 0.894 
 

0.809 
0.817 0.600 SPY2 .851 4.06 0.885 

SPY1 .694 3.82 1.009 

Innovation 
Capability 
(3) 

Y4 .847 3.94 0.936 

0.901 0,900 0.751 Y3 .883 4.05 0.916 

Y2 .869 4.08 0.894 

Marketing 
Capability 

(Internal) 
(2) 

PY4 .944 3.72 1.091 

0.912 0.904 0.826 
PY3 .872 3.77 1.067 

Marketing 
Capability 

(External) 
(3) 

PY9 .789 4.28 0.818 

0.825 0.838 0.633 PY8 .802 4.18 0.925 

PY7 .796 4.12 0.963 

Product 
Performanc
e (4) 

UP4 .721 1.60 0.871 

0.899 0.905 0.706 
UP3 .883 1.59 0.869 

UP2 .946 1.54 0.770 

UP1 .793 1.62 0.868 

Marketing 
Performanc
e (4) 

PP4 .738 3.78 0.964 

   0.829 0.839 0.568 PP3 .628 3.60 1.111 

PP2 .802 3.84 0.916 
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After the statement elimination process; 8 statements from the R&D capability scale 
consisting of 12 statements; 5 statements from the learning capability scale consisting 
of 9 statements; 2 statements from the strategic planning capability scale consisting of 5 
statements; 3 statements from the innovation capability scale consisting of 6 statements; 
4 statements consisting of 9 statements, were excluded from the marketing capability 
scale. After the expression screening modification, the measurement model consisted of 
27 expressions.  

In this study, GFI, AGFI, CFI, NFI, RMSEA, RMR values and X 2 / df ratio were used 
as a goodness of fit indices for the measurement model and later Structural Equation 
Modeling analysis. Table 1 shows the goodness of fit values of the measurement model 
obtained before and after expression elimination. When Table 3 is examined, the values 
obtained after the modification of expression screening are above the limits generally 
accepted in the literature (Baumgartner & Homburg, 1996; Iacobucci, 2010; 
Schermelleh-Engel et al., 2003; Weston & Gore, 2006) and the values are acceptable 
and they appear to have a good fit. 

Table 1. Measurement Model Results (Before and After Expression Screening) 

Fit 

Criteria 

Values Accepted in the 
Literature Measurement Model Results 

Acceptable Fit  
Values 

Good Fit 
Values 

Before 
Modification 

After Expression 
Elimination 
Modification 

χ2 / df 2 ≥ χ2/df ≥3 0 ≥ χ2/df ≥2 3.042 1.947 

CFI .95 ≥ CFI ≥ .97 .97 ≥ CFI ≥ 
1.00 0.851 0.958 

GFI .90 ≥ GFI ≥ .95 .95 ≥ GFI ≥ 97 0.739 0.900 

AGFI .85 ≥ AGFI ≥ .90 .90 ≥ AGFI ≥ 
1.00 0.710 0.874 

NFI .90 ≥ NFI ≥ .95 .95 ≥ NFI ≥ 
1.00 0.794 0.918 

RMR 0.5 ≥ RMR ≥ .10 0 ≥ RMR ≥ .05 0.054 0.043 

RMSEA .05 ≥ RMSEA ≥ 
.08 

0 ≥ RMSEA ≥ 
.05 0.072 0.049 

 

The results of the confirmatory factor analysis of the proposed measurement model are 
shown in Table 2. The method suggested by Fornell and Larcker (1981) was used to test 
the convergence validity. In order to confirm the convergent validity of the scale used 
according to this method, the Average Variance Extracted (AVE) values of the variables 
are above 0.50; Composite Reliability (CR) values should be above 0.60 (acceptable) (if 
it is above 0.70 is a recommended good value) (Hair et al., 2014). Bagozzi and Yi (1988) 
indicate that the composite reliability value of above 0.60 is sufficient. Composite 
reliability (CR) indicates to what extent the observed variables represent the latent 
structure (Fornell & Larcker, 1981). The AVE value is found by dividing the sum of the 
squares of the covariances (loads) of the expressions in each scale by the number of 
expressions (Eskioğlu, 2017).  

Table 1. Measurement Model Results (Before and After Expression Screening)

Table 2. Confirmatory Factor Analysis Results
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PP1 .831 3.60 0.992 

 

As seen in Table 2, the reliability values of each scale are higher than 0.70 accepted in 
the literature. These values show that the reliability of the scale is sufficient. In addition 
to the reliability values of each scale, the Cronbach's Alpha value calculated for all 27 
statements in the scales was calculated as 0.934. This value shows that the total scale 
reliability is sufficient as well. As a result of the analysis, the Cronbach Alpha 
coefficients of the structures in the research are between 0.809 and 0.912; internal 
consistency reliability was achieved by realizing the CR coefficients between 0.817 and 
0.905. Factor loadings are between 0.628 and 0.946; since the AVE values are between 
0.565 and 0.826, it is observed that the composite validity is provided. In summary, the 
observed variables explain the scale sufficiently and consistently.   

At the last stage of the confirmatory factor analysis, the discrimination validity of the 
relevant scales was calculated. The method proposed by Fornell and Larcker (1981) was 
used to determine the validity of the discrimination. According to this method, the square 
root of the average variance extracted (AVE) value of a dimension must be greater than 
the correlation values of this dimension comparing to the other dimensions (Fornell & 
Larcker, 1981). According to the results, it is seen that the dimensions in the proposed 
measurement model are separate structures and the discrimination validity is confirmed. 
Data on the validity of the discrimination are presented in Table 3. 

Table 3. Discrimination Validity Analysis Results 

Scale Dimensions 1 2 3 4 5 6 7 

R&D Capability (1) 0.803       

Learning Capability (2) .726 ** 0.751      

Strategic Planning Capability 
(3) .635 ** .602 ** 0.774     

Innovation Capability (4) .682 ** .682 ** .672 ** 0.866    

Marketing Capability (5) .693 ** .607 ** .599 ** .662 ** 0.933   

Product Performance (6) .094 .036 .087 .038 .092 0.951  

Marketing Performance (7) .406 ** .440 ** .432 ** .424 ** .506 ** .156 ** 0.915 

**. Correlation is significant at the 0.01 level (2-tailed). 

Note: The correlation matrix between scales is given on the right side of the table. The diagonal 
elements of the correlation matrix show the square root of the AVE (bold values) and the non-
diagonal elements show the correlation values between the scales.  

 
It is seen that the average variance extracted value of each structure is higher than its 
correlation comparing to the other structures by considering Table 3. Consequently, the 
findings show that the proposed measurement model meets the reliability and validity 
conditions before the structural equation model and the data are suitable for structural 
analysis.  

5.5. Structural Equation Modeling Analysis Results 
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Factor loadings are between 0.628 and 0.946; since the 
AVE values are between 0.565 and 0.826, it is observed 
that the composite validity is provided. In summary, 
the observed variables explain the scale sufficiently 
and consistently.  

At the last stage of the confirmatory factor analysis, 
the discrimination validity of the relevant scales was 
calculated. The method proposed by Fornell and Lar-
cker (1981) was used to determine the validity of the 
discrimination. According to this method, the square 
root of the average variance extracted (AVE) value of a 
dimension must be greater than the correlation values 
of this dimension comparing to the other dimensions 
(Fornell & Larcker, 1981). According to the results, it 
is seen that the dimensions in the proposed measure-
ment model are separate structures and the discrimi-
nation validity is confirmed. Data on the validity of 
the discrimination are presented in Table 3.

It is seen that the average variance extracted value of 
each structure is higher than its correlation comparing 
to the other structures by considering Table 3. Con-
sequently, the findings show that the proposed me-
asurement model meets the reliability and validity 
conditions before the structural equation model and 
the data are suitable for structural analysis. 

5.5. Structural Equation Modeling Analysis Results

Following the convenient results obtained from the 
proposed measurement model, the effect of techno-
logical innovation capabilities on product and marke-
ting performance was tested with Structural Equation 
Modeling analysis using IBM AMOS 23 package prog-
ram. Hypotheses regarding the effect of R&D Capa-
bility, Learning Capability and Innovation Capability 
factors on product performance and R&D Capability, 
Learning Capability, Innovation Capability, Marke-
ting Capability, Product Performance and Strategic 
Planning Capability factors on marketing performan-
ce were tested at 0.05 significance level (p <0.05).  

The goodness of fit values of the proposed structural 
model is shown together with the acceptable and good 
fit values in the literature in Table 4. 

When the goodness of fit values in Table 4 are exami-
ned, it is seen that the proposed model has a good fit. 
In other words, the findings show that the proposed 
structural model is acceptable.

In the proposed structural equation model, R&D ca-
pability, learning capability, strategic planning capa-
bility, innovation capability and marketing capability 
dimensions show exogenous latent variables, product 
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As seen in Table 2, the reliability values of each scale are higher than 0.70 accepted in 
the literature. These values show that the reliability of the scale is sufficient. In addition 
to the reliability values of each scale, the Cronbach's Alpha value calculated for all 27 
statements in the scales was calculated as 0.934. This value shows that the total scale 
reliability is sufficient as well. As a result of the analysis, the Cronbach Alpha 
coefficients of the structures in the research are between 0.809 and 0.912; internal 
consistency reliability was achieved by realizing the CR coefficients between 0.817 and 
0.905. Factor loadings are between 0.628 and 0.946; since the AVE values are between 
0.565 and 0.826, it is observed that the composite validity is provided. In summary, the 
observed variables explain the scale sufficiently and consistently.   

At the last stage of the confirmatory factor analysis, the discrimination validity of the 
relevant scales was calculated. The method proposed by Fornell and Larcker (1981) was 
used to determine the validity of the discrimination. According to this method, the square 
root of the average variance extracted (AVE) value of a dimension must be greater than 
the correlation values of this dimension comparing to the other dimensions (Fornell & 
Larcker, 1981). According to the results, it is seen that the dimensions in the proposed 
measurement model are separate structures and the discrimination validity is confirmed. 
Data on the validity of the discrimination are presented in Table 3. 

Table 3. Discrimination Validity Analysis Results 

Scale Dimensions 1 2 3 4 5 6 7 

R&D Capability (1) 0.803       

Learning Capability (2) .726 ** 0.751      

Strategic Planning Capability 
(3) .635 ** .602 ** 0.774     

Innovation Capability (4) .682 ** .682 ** .672 ** 0.866    

Marketing Capability (5) .693 ** .607 ** .599 ** .662 ** 0.933   

Product Performance (6) .094 .036 .087 .038 .092 0.951  

Marketing Performance (7) .406 ** .440 ** .432 ** .424 ** .506 ** .156 ** 0.915 

**. Correlation is significant at the 0.01 level (2-tailed). 

Note: The correlation matrix between scales is given on the right side of the table. The diagonal 
elements of the correlation matrix show the square root of the AVE (bold values) and the non-
diagonal elements show the correlation values between the scales.  

 
It is seen that the average variance extracted value of each structure is higher than its 
correlation comparing to the other structures by considering Table 3. Consequently, the 
findings show that the proposed measurement model meets the reliability and validity 
conditions before the structural equation model and the data are suitable for structural 
analysis.  

5.5. Structural Equation Modeling Analysis Results 

Note: The correlation matrix between scales is given on the right side of the 
table. The diagonal elements of the correlation matrix show the square root 
of the AVE (bold values) and the non-diagonal elements show the correlation 
values between the scales. 

Table 3. Discrimination Validity Analysis Results
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Following the convenient results obtained from the proposed measurement model, the 
effect of technological innovation capabilities on product and marketing performance 
was tested with Structural Equation Modeling analysis using IBM AMOS 23 package 
program. Hypotheses regarding the effect of R&D Capability, Learning Capability and 
Innovation Capability factors on product performance and R&D Capability, Learning 
Capability, Innovation Capability, Marketing Capability, Product Performance and 
Strategic Planning Capability factors on marketing performance were tested at 0.05 
significance level (p <0.05).   
The goodness of fit values of the proposed structural model is shown together with the 
acceptable and good fit values in the literature in Table 4.  
 

Table 4. SEM Analysis Goodness of Fit Values 

Fit Criteria 
Values Accepted in the Literature 

Results Obtained 
After the Analyses Acceptable Fit  

Values Good Fit Values 

χ2 / df 2 ≥ χ2/df ≥3 0 ≥ χ2/df ≥2 1.937 

CFI .95 ≥ CFI ≥ .97 .97 ≥ CFI ≥ 1.00 0.958 

GFI .90 ≥ GFI ≥ .95 .95 ≥ GFI ≥ 97 0.900 

AGFI .85 ≥ AGFI ≥ .90 .90 ≥ AGFI ≥ 1.00 0.875 

NFI .90 ≥ NFI ≥ .95 .95 ≥ NFI ≥ 1.00 0.918 

RMR 0.5 ≥ RMR ≥ .10 0 ≥ RMR ≥ .05 0.043 

RMSEA .05 ≥ RMSEA ≥ .08 0 ≥ RMSEA ≥ .05 0.049 

When the goodness of fit values in Table 4 are examined, it is seen that the proposed 
model has a good fit. In other words, the findings show that the proposed structural 
model is acceptable. 
In the proposed structural equation model, R&D capability, learning capability, strategic 
planning capability, innovation capability and marketing capability dimensions show 
exogenous latent variables, product performance and marketing performance 
dimensions show endogenous latent variables. Table 5 shows the results of the Structural 
Equation Modeling analysis.  

Table 5. Structural Equation Modeling Analysis Results 

 

Hypothesis Relationships Between 
Latent Variables  

Standardized 

Coefficients 

(ß) 

Standard 
Error 
(SE) 

Critical 
Value 
(CR) 

P 
Value  

H 1 
R&D 

Capability 
 

Product 

Performance 
.304 .118 2.099 .036 

H 2 
Learning 

Capability 
 

Product 

Performance 
-.172 .143 -1.103 .270 

Table 4. SEM Analysis Goodness of Fit Values
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performance and marketing performance dimensions 
show endogenous latent variables. Table 5 shows the 
results of the Structural Equation Modeling analysis. 

When Table 5 is investigated; It was determined that 
R&D capability has positive and significant effects on 
product performance (= 0.304; p <0.05); learning ca-
pability on marketing performance (= 0.347; p <0.05); 
marketing capability on marketing performance (= 
1.042; p <0.05); and product performance on marke-
ting performance (= 0.109; p <0.05). As a result of these 
findings, the hypotheses numbered 1, 5, 7 and 8 of the 
research were supported.

The p-value of the H4 hypothesis that R&D capability 
has a positive effect on marketing performance was 
calculated as 0.031. Since this value is p <0.05, althou-
gh there is a significant relationship between R&D 
capability and marketing performance, the direction 
of the effect is negative. Therefore, although the result 
of the analysis is a significant relationship, the H4 hy-
pothesis is not supported because the direction of the 
effect is negative. In this context, R&D capability has a 
significant but negative effect on product performan-
ce.

On the other hand, no positive and significant effect 
was found for learning capability on product perfor-
mance (= -0.172; p> 0.05); innovation capability on 
product performance (= -0,062; p> 0.05) and marketing 
performance (= -0,259; p> 0.05) and strategic planning 
capability on marketing performance (= -0.172; p> 
0.05). As a consequence, the hypotheses 2, 3, 6 and 9 of 
the research were not supported.  

6. DISCUSSION AND CONCLUSION 

Innovation activities can improve business perfor-
mance in many ways and are seen as a source of 
competitive advantage for companies (Zawislak et al. 
2012).  Varis and Littunen (2010) argue that the main 
purpose of companies' orientation towards innovation 
activities is to improve the performance and success of 
the company.   The impact of innovation activities on 
business performance is also highlighted in the Oslo 
Handbook (OECD and Eurostat, 2005). Many stu-
dies focusing on the relationship between innovation 
and performance in the literature provide a positive 
assessment that high-level innovation activities cau-
se an increase in business performance (Damanpour 
et al., 1989; Lawless and Fisher, 1990; Griliches and 
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Following the convenient results obtained from the proposed measurement model, the 
effect of technological innovation capabilities on product and marketing performance 
was tested with Structural Equation Modeling analysis using IBM AMOS 23 package 
program. Hypotheses regarding the effect of R&D Capability, Learning Capability and 
Innovation Capability factors on product performance and R&D Capability, Learning 
Capability, Innovation Capability, Marketing Capability, Product Performance and 
Strategic Planning Capability factors on marketing performance were tested at 0.05 
significance level (p <0.05).   
The goodness of fit values of the proposed structural model is shown together with the 
acceptable and good fit values in the literature in Table 4.  
 

Table 4. SEM Analysis Goodness of Fit Values 
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Values Accepted in the Literature 

Results Obtained 
After the Analyses Acceptable Fit  

Values Good Fit Values 
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NFI .90 ≥ NFI ≥ .95 .95 ≥ NFI ≥ 1.00 0.918 

RMR 0.5 ≥ RMR ≥ .10 0 ≥ RMR ≥ .05 0.043 

RMSEA .05 ≥ RMSEA ≥ .08 0 ≥ RMSEA ≥ .05 0.049 

When the goodness of fit values in Table 4 are examined, it is seen that the proposed 
model has a good fit. In other words, the findings show that the proposed structural 
model is acceptable. 
In the proposed structural equation model, R&D capability, learning capability, strategic 
planning capability, innovation capability and marketing capability dimensions show 
exogenous latent variables, product performance and marketing performance 
dimensions show endogenous latent variables. Table 5 shows the results of the Structural 
Equation Modeling analysis.  

Table 5. Structural Equation Modeling Analysis Results 

 

Hypothesis Relationships Between 
Latent Variables  

Standardized 

Coefficients 

(ß) 

Standard 
Error 
(SE) 

Critical 
Value 
(CR) 

P 
Value  

H 1 
R&D 

Capability 
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Product 

Performance 
.304 .118 2.099 .036 

H 2 
Learning 

Capability 
 

Product 

Performance 
-.172 .143 -1.103 .270 
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Hypothesis Relationships Between 
Latent Variables  

Standardized 

Coefficients 

(ß) 

Standard 
Error 
(SE) 

Critical 
Value 
(CR) 

P 
Value  

H 3 
Innovation 

Capability 

 

 

Product 

Performance 
-.062 .086 -.570 .569 

H 4 
R&D 

Capability 
 
 

Marketing 

Performance 
-.636 .273 -2.156 .031 

H 5 
Learning 

Capability 

 

 

Marketing 

Performance 
.347 .177 2.047 .041 

H 6 
Innovation 

Capability 
 

Marketing 

Performance 
-.259 .171 -1.365 .172 

H 7 
Marketing 

Capability 
 

Marketing 

Performance 
1.042 .477 2.583 .010 

H 8 
Product 

Performance 

 

 

Marketing 

Performance 
.109 .056 2.209 .027 

H 9 

Strategic 

Planning 

Capability 

 

 

Marketing 

Performance 
.124 .140 .914 .361 

Note: Those with a p-value less than 0.05 show that they have a significant effect and that the 
proposed hypothesis is accepted.  

When Table 5 is investigated; It was determined that R&D capability has positive and 
significant effects on product performance (= 0.304; p <0.05); learning capability on 
marketing performance (= 0.347; p <0.05); marketing capability on marketing 
performance (= 1.042; p <0.05); and product performance on marketing performance (= 
0.109; p <0.05). As a result of these findings, the hypotheses numbered 1, 5, 7 and 8 of 
the research were supported. 

The p-value of the H4 hypothesis that R&D capability has a positive effect on marketing 
performance was calculated as 0.031. Since this value is p <0.05, although there is a 
significant relationship between R&D capability and marketing performance, the 
direction of the effect is negative. Therefore, although the result of the analysis is a 
significant relationship, the H4 hypothesis is not supported because the direction of the 
effect is negative. In this context, R&D capability has a significant but negative effect 
on product performance. 
On the other hand, no positive and significant effect was found for learning capability 
on product performance (= -0.172; p> 0.05); innovation capability on product 
performance (= -0,062; p> 0.05) and marketing performance (= -0,259; p> 0.05) and 
strategic planning capability on marketing performance (= -0.172; p> 0.05). As a 
consequence, the hypotheses 2, 3, 6 and 9 of the research were not supported.   

6. DISCUSSION AND CONCLUSION  

Table 5. Structural Equation Modeling Analysis Results

Note: Those with a p-value less than 0.05 show that they have a significant effect and that the 
proposed hypothesis is accepted. 
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Mairesse, 1990; Deshpande et al., 1993; Gao and Fu, 
1996; Crepon et al., 1998; Han et al., 1998; Hult and 
Ketchen, 2001; Lööf and Heshmati, 2002; Guan, 2002; 
Calantone et al., 2002; Oke, 2007; Kafouros et al., 2008; 
Vega- Jurado et al., 2008; Muhammed et al., 2014; Jajja 
et al., 2017; Exposito and Sanchis-Llopis, 2018; Udri-
yah et al., 2019; Wahab et al., 2020; Hameed et al., 2021; 
Purwati et al., 2021). 

According to the literature, technological capabilities 
are defined by various authors as the effective deve-
lopment of a new product or process, and the tech-
nical activity and business capability of a company, 
including other activities (Teece et al., 1997); the comp-
lete of a company's special efforts and strategies for 
choosing, establishing, directing understanding, de-
veloping and improving technology (Sobanke et al., 
2012); as providing sustainable innovation capability 
and market success to companies by acquiring, har-
monizing and improving knowledge and skills (Ce-
rulli, 2014).

According to the analysis, it has been identified that 
R&D capability has a significant effect on product per-
formance and marketing performance. These results 
are in consistent with the similar studies in the lite-
rature (Nord, 2011; Falk, 2012; Demirel & Mazzucato, 
2012; Garcia-Manjon & Romero-Merino, 2012; Grimpe 
et al., 2017; Guo et al., 2020). However, R&D capabi-
lity has a significant but negative effect on direct mar-
keting performance. This effect turns into a positive 
effect through the mediating effect of product perfor-
mance. In other words, although R&D capability has a 
direct negative effect on marketing performance, this 
situation turns into a positive effect with the interme-
diary effect of product performance. This finding also 
supports the results of Stock and Reiferscheid’s study 
published in 2014. 

On the other hand, it can be stated that learning ca-
pability has a significant and positive effect on mar-
keting performance. This result is supported by the 
results of similar studies in the literature (Baker & Sin-
kula, 1999; Goh & Ryan, 2002; Bontis et al., 2002; Lin 
et al., 2008; Migdadi, 2019; Pham & Hoang, 2019; Hin-
dasah & Nuryakın, 2020). Another important finding 
of the study is that marketing capability has a signi-
ficant and positive effect on marketing performance. 
This result is similar to many research results in the 
literature (Hooley et al., 1999; Vorhies & Harker, 2000; 
Tsai & Shih, 2004; Azizi et al., 2009; Eng & Jones, 2009; 
Morgan et al., 2009a, 2009b; Ros et al., 2010; Nath et 
al., 2010; Ren et al., 2015; Lewandowska et al., 2016; 
Ferreira et al., 2018; Davcik et al., 2020; Acikdilli et al., 
2020; Mehta and Ali, 2020; Novita et al., 2020). The 
other essential result of this study is the significant 
and positive effect of product performance on mar-
keting performance. The results of similar studies in 
the literature also support this finding (Xin et al., 2010; 

Exposito & Sanchis-Llopis, 2018; Kristinae et al., 2020; 
Christa & Kristinae, 2021). 

As a consequence of the explanatory factor analysis, 
it was determined that marketing capability was for-
med as two sub-dimensions. These sub-dimensions 
were defined by the authors as "internal marketing 
capability" and "external marketing capability". This 
classification overlaps with some approaches regar-
ding marketing capability. For example, Day (1994) 
divided marketing capabilities as the capability to de-
fine the customer needs of the business (internal) and 
the capability to establish a relationship with them 
(external). Similarly, Moller and Anttila (1987) divided 
marketing capabilities into two groups as external and 
internal capabilities.

Hamel and Prahalad (1994) emphasized that tech-
nological capabilities are one of the critical basic ca-
pabilities that create a competitive advantage for a 
business, especially in the phase of product develop-
ment and new product creation. Similarly, customer 
information system development activities (Cooper, 
1992) and the effects of the capabilities of production, 
marketing and R&D departments on the new product 
development process (Zirger & Maidique, 1990) were 
emphasized. On the other hand, there are also studies 
showing that companies with high technological ca-
pability are more successful in innovation than com-
panies with the lower technological capability (Ma-
lerba and Marengo, 1995; Danneels, 2002; Yam et al., 
2004; Ngumi, 2014; Ali et al., 2020; Zimmermann et al., 
2020). 

In summary, according to the findings of the research, 
it can be stated that there are important links between 
the superior technological capabilities of the compa-
nies providing sustainable competitive advantage and 
their performance. In consistent with the similar stu-
dies, it can be stated that there is a relation between the 
technological innovation capabilities of the companies 
located in Technoparks in Turkey and both marketing 
and product performances.

The main contribution of this study is that it not only 
explains the effects of some types of innovation on 
business performance but also deals with the relati-
onship between innovation capabilities and business 
performance of companies in a more specific appro-
ach and it reveals the effects of technological inno-
vation capabilities on both product and marketing 
performance. In addition, most of the studies in the 
literature mainly focus on the companies operating in 
limited number of sectors, in this study, companies 
operating in many different sectors engaged in R&D 
and innovation activities were evaluated.

With innovation activities, companies can get benefits 
such as developing products and services that can cre-
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ate different value in the market, and attracting the at-
tention of consumers. Companies need to include in-
novation activities in their business processes in order 
to increase their performance and gain a competitive 
advantage in the rapidly changing competitive envi-
ronment. In order to respond quickly to diverse cus-
tomer demands, companies must adopt an innovative 
management approach. Moreover, companies should 
identify and improve strategies to develop these capa-
bilities that make it easier to enter new markets, make 
a difference while satisfying customer demands and 
needs, and that is difficult to imitate by their compe-
titors.   

Technopark’s management companies can diversify 
the technical support and consultancy services that 
they provide to the companies operating in their 
structure in order to meet the marketing needs of the 
companies to transform their R&D and innovation ac-
tivities into concrete products. In addition, they can 
increase their mentoring activities on the commerci-
alization of intellectual and industrial property righ-
ts such as patents and designs that arise as a result 
of R&D and innovation activities. According to the 
results of the study, it is seen that especially R&D, 
learning and marketing capabilities affect business 
performance. In this context, the use of these techno-
logical innovation capabilities by the executives can 
positively affect their performance and bring sustai-
nable success.

Since the authors discuss only the companies ope-
rating in Technoparks located in Turkey, it could be 
stated that the study has a limitation in terms of gene-
ralization. Although the study covers all of the com-
panies that are operating in the field of innovation and 
Research and Development in Technoparks overall 
Turkey, it could also be applied for other companies 
that perform similar activities outside Technoparks. 
Additionally, although there is no sectoral restriction 
in this study, the studies that focus on only one sector 
may provide different results. Moreover, comparati-
ve analysis between sectors can be made as well. On 
the other hand, adding different business capabilities 
to the model can increase the explanatoriness of the 
model. The effects of business capabilities on perfor-
mance can also be analyzed comparatively between 
developing and developed countries.
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