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 Abstract: The increasing turbulence of the economic environment 

leads to changes in the business style, and adapting to this new style 

requires a cluster approach. In this sense, the goal of the research 

relates to determining the impact of the cluster internal and external 

interaction on innovative performance and innovative performance on 

organizational performance, as well as determining the impact of the 

cluster internal and external relational embeddedness on innovative 

success and innovation success on organizational performance using 

path analysis. The obtained results indicated direct positive and 

statistically significant influences between the observed variables, 

except in the case of the influence of innovative performance on 

organizational performance, where no direct significant connection 

was found. The study's findings showed that the promotion of 

industrial clusters alone cannot ensure the generation of innovations 

for the benefit of the organizations that are members of the cluster, 

but should also consider the organization's specificity for successful 

implementation. 
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1. Introduction 

In modern conditions, the company's business is determined by quality, innovation, 

speed, flexibility, connectivity, building a critical mass of capital, and 

production/service potential due to the increasing turbulence of the economic 

environment. Adapting to this new business style requires a cluster approach. 

Porter (2000, p. 16) defines a cluster as "geographic concentrations of 

interconnected companies, specialized suppliers, service providers, firms in related 

industries, and associated institutions ... in a particular field that competes but also 

cooperates." Everywhere in the world, companies tended to cooperate in some way 

much earlier than the term cluster entered the economic literature. Clustering 

existed centuries ago in the form of geographical concentration of craft and 

manufacturing workshops, but the importance of industrial clusters increased along 

with industrialization and the development of competition (Mićić, 2010). At the 

core of this concept is cooperation, as a joint action of at least two companies, to 

increase business performance, or achieve a synergy effect - when the joint effect is 

greater than the sum of individual effects. Namely, companies are not isolated 

entities but interact with customers, suppliers, competitors, and public institutions 

in performing their activities. According to Savić (2017), a cluster is a compromise 

of large buyers, specialized suppliers, qualified human resources, strong financiers, 

and well-developed support institutions. Therefore, the cluster initiative represents 

an organized effort to connect companies, research institutions and specialized 

agencies in a business cluster. 

The formation of industrial clusters composed of companies, institutions, and 

organizations that unite financial resources, human capital, technological, 

scientific, innovative, and other potential and other resources, aims to create, 

maintain and increase competitiveness. The competitive advantage of a company 

can be related to the quality of connections and the system of relations it 

establishes with other entities (Bošković, and Kostadinović, 2011; Kostadinović, 

2016). The comparative advantage of clustered companies is based on their 

specialization, cooperation, greater flexibility, and diversification (Gligorijević, 

and Kostadinović, 2012).  

Stimulating cluster development is one of the models for raising the efficiency 

of business and development of small and medium enterprises (SMEs), which often 

have problems achieving strategic business goals. Clusters contribute to the rapid 

development and strengthening of SMEs in the industry. In some cases, it happens 

that they can achieve a higher degree of competitiveness than companies. In 

addition to strengthening competitiveness, linking into clusters is an effective 

instrument for enabling companies to produce goods and services, with which they 

will generate income on the domestic and international markets. Porter presented 

clusters as the basis of the "new competitive economy", emphasizing their 

importance for increasing the competitiveness of companies in the domestic and 
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international markets (Porter, 1998). Cooperation, access to specialized institutions 

and data, as well as a quick exchange of information, knowledge, and experience of 

employees and management, enable companies within the cluster to achieve better 

results and those activities that they would not be able to achieve individually (Ilić, 

2006). Clusters increase innovation capacity, diffusion of technologies, and 

concentration of experts and thereby increase productivity. The development of 

several organizations with related activities, in close locations, gradually leads to 

changes in the structure of the organization and the local environment. The 

environment becomes attractive for potential partner organizations and other 

business entities that want to realize financial benefits. The possibility of 

employment in a certain activity leads to migration, while the mutual interactions 

of organizations within the cluster lead to changes in the cluster’s organizational 

structure. 

Šlogar (2021) suggests that organizations, to increase their competitive 

advantage, need to develop innovative systems, processes, and products. Also, 

Kostadinović (2019) points out that clusters, as a form of connecting companies, 

contribute to increasing the competitiveness of the organization, primarily due to 

the introduction of innovations. Since the organization’s innovative ability, apart 

from the boundaries of the company, is increasingly limited by external resources 

that exist in a particular location, cluster membership should not benefit an 

organization in terms of financial results or growth performance, but in terms of its 

innovation (Lecock et al.2011; Žiška et al., 2018). As a key to innovation activities, 

Afauh (1998) and Porter (1999) propose the application of new knowledge in 

creating corporate value. The acquired knowledge in innovation processes, i.e. in 

the process of creating and confirming the concept of new products, is extended not 

only to different departments, but also to different organizations, and from these 

reasons knowledge management is one of the most important forms of risk 

reduction during technical systems reform (Lai et al., 2014). The innovation 

capacity and organizational performance are directly affected by the organization's 

ability to recognize, acquire, understand and use external knowledge (Terstriep, 

and Luthje, 2012; Žiška et al., 2018). Based on the results of empirical research 

conducted by Terstriep, and Luthje (2012), high-quality relational connections 

contribute the most to the benefits of organization cluster placement. According to 

these authors, participation in joint projects related to innovation and/or planned 

knowledge transfer contributes to the overall organization's innovation success and 

performance. As specific connections, clusters often accelerate the flow of ideas, 

innovation, and creativity. Such a system in which knowledge is transferred and the 

joint creation of a market product enables the creation of social capital, is one of 

the ways of achieving competitiveness (Kim & Shim, 2018). 

As a global model of SME development, clusters develop more intensively in 

countries where small business has reached a higher level of development, which 

have a tradition of encouraging the development of SMEs, where there is 
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experience with the development of small business incubators, and where there is a 

highly qualified, trained and educated workforce. Supporting clustering is an 

important tool for stimulating economic development in countries with economies 

in transition (Litvinenko et al., 2018).  

In Serbia, cluster development began in 2005, as part of the "Strategy for the 

Development of Innovative and Competitive Small and Medium Enterprises in the 

Period 2008-2013". However, it seems that this concept of organizing and 

networking in the Serbian industry is slowly being accepted. This is also shown by 

the value of the Global Innovation Index for Serbia, for the year 2022. According 

to this index, Serbia is in 55th place in the world, out of a total of 132 countries, 

which is not a bad result, but it is in 32nd place in Europe, out of a total of 39 

countries (GGI, 2022). However, it is encouraging that this year's index mentions 

the Serbian S&T cluster for the first time, which offers comprehensive IT solutions 

and services. Geographically, university centers in Serbia have the greatest 

potential for cluster development, which also represent the largest industrial 

centers, with the largest number of professional workforces, and relatively good 

physical infrastructure. 

2. Cluster development in the Republic of Serbia 

The previous development of business infrastructure elements in the Republic of 

Serbia did not take into account the requirements of SMEs and the areas in which 

they operate. This resulted in weak effects on the growth of competitiveness, 

insufficient work efficiency, and a lack of stable sources of financing. Also, 

interesting is the fact that there is a significant difference in the concentration of 

business infrastructure elements between the regions of southern and eastern 

Serbia, and the region of Šumadija and western Serbia, on the one hand, and the 

regions of Belgrade and Vojvodina, on the other. 

In 2006, the construction of industrial clusters began, with the financial support 

of the state. The clusters are currently in various stages of development. However, 

there are still no clusters in Serbia in the last, fourth phase (sustainability of 

clusters). Given that there is no single database that includes all clusters, it is very 

difficult to determine the exact number of clusters in Serbia. However, it is evident 

that the number of clusters in Serbia is increasing, which indicates the need for 

SMEs for clustering (connection). In Serbia, there are legally registered clusters 

that, due to insufficient development and inviolable cooperation between 

participants, do not function in practice (Paraušić, Cvijanović, 2014). However, the 

improvement of the innovation potential of the Serbian economy depends on the 

cluster’s development (Paraušić, Domazet, 2018). The fact is that the highest 

concentration of clusters is in the five largest cities of Serbia: Belgrade, Niš, Novi 

Sad, Kragujevac, and Subotica, while the concentration is significantly lower in 

other places. In February 2011, the Council for Clusters was formed, as the body 
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responsible for the development of clusters in Serbia, where the members of the 

Council are representatives of cluster organizations. After that, in 2015, on the 

initiative of seven clusters from the territory of Serbia, a non-profit association was 

formed. The association is called the Association of Serbian Clusters (ASKA), and it 

gathers clusters from the territory of the Republic of Serbia. The main goal of this 

association is the development of clusters, as drivers of economic development. 

Small and medium-sized enterprises are recognized as generators of new 

entrepreneurial ideas and innovations because the SME sector shows a high ability 

to turn quality ideas into good projects (Stojanović & Radukić, 2012). In Serbia, 

the cluster members are dominated by micro-enterprises, entrepreneurs, and small 

enterprises, while the participation of medium and large enterprises is significantly 

smaller. The number of cluster members varies among cluster initiatives. The 

largest companies participate in the work of the automotive industry cluster - a 

total of 12, and the furniture cluster from Kragujevac has the fewest members, a 

total of 5. There are several good examples of clusters in Serbia. Those clusters 

managed to achieve positive results in a very short time. 

The first example of such a cluster is Šumadijski cvet, which cooperates with 

foreign partners. With the help of foreign partners, this cluster exports flowers and 

imports raw materials and markets its products in several surrounding countries: 

Germany, Austria, V. Britain, etc. This cluster also successfully implemented 

several important projects of the Ministry of Economy and Regional Development, 

which were aimed at uniting and strengthening the cluster. The goal of this cluster, 

in the coming period, is to improve technology, increase production and export, 

increase and improve cooperation with foreign partners on the EU projects, and 

take a leading position in the flower market in Serbia. Another positive example of 

cluster business in Serbia is Vojvodina IKT (ICT) cluster. The ICT cluster is a 

meeting place for the best IT companies in Serbia. It brings together the best 

companies from the ICT sector and has around 1,500 employees. The main role of 

this cluster is to create conditions for the development of the ICT sector, to provide 

a favorable environment for strengthening the cooperation between the cluster 

members, to provide a common platform for performance, both on the domestic 

and foreign markets, to point out all the opportunities provided by the development 

and improvement of ICT activities, products, and services, to accelerate the 

development of the ICT industry in Vojvodina and Serbia. The cluster with the 

highest specialization index is Dunđer. It is the first construction cluster in the 

country with the headquarters in Nis, it has about 100 members, among them: 

contractors, faculties, scientific research centers, and universities. The cluster has 

an exceptional international cooperation with technology parks from Germany, 

Greece, Italy, Spain, Slovenia, Portugal, and England. Dunđer cluster differs from 

other clusters in that it is the winner of the first award for technological innovation 

in 2010. One of the most successful clusters in Serbia is the Automotive cluster. It 

includes 22 companies and 5 scientific institutions that employ a total of 8,100 
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people. The companies are located in Belgrade, Kragujevac, Novi Sad, Bečej, and 

Surdulica. This cluster pays the most attention to the improvement of 

communication and exchange of information between the members, finding 

opportunities for securing financial resources, education, and marketing activities, 

as well as the development of cooperation and internationalization. As a good 

example of a cluster in Serbia, we can point out the Fashion and Clothing Industry 

Cluster of Serbia (FACTS), which brings together the most eminent Serbian 

fashion companies and clothing manufacturers: Mona, Tiffany Production, 

Extreme Intimo, and others. Cluster member companies directly employ 3,100 

people, and another 4,000 through the network of cooperative production 

companies. The total turnover of the cluster member companies is over EUR 70 

million, while the realized export is over EUR 25 million. 

As previously mentioned, the development of clusters contributes to the 

competitiveness and innovation potential of the economy, and it is especially so 

now, after the unexpected pandemic of the coronavirus when many companies 

faced the cancellation of orders, a large number of goods in warehouses, as well as 

the interruption of payment for delivered goods, the interruption in the supply 

chain of raw materials and by closing stores, it is important to stimulate the 

development of clusters, help and encourage clustering. Savić et al. (2021) dealt 

with the recovery of the Serbian economy after the Covid-19 pandemic and 

indicated the importance of the development of three perspective clusters in Serbia: 

technology cluster, agribusiness with organic food, and tourism. According to 

them, these clusters have a great potential for cooperation and can contribute to the 

development of other clusters. Investigating the goals of including organizations in 

clusters, Kostadinović and Stanković (2020) obtained the results according to 

which strategic collaboration, infrastructure and standards, information sharing, 

and lobbying have positive effects on innovation, while innovations have a positive 

effect on regional development in the context of the Republic of Serbia. 

3. Overview of previous research and research questions 

Initially, research on clusters was based on case studies and conceptual arguments 

(Ketels, 2013). Efforts to collect comprehensive empirical data on clusters in 

different locations have subsequently increased, and research has focused on 

testing the relationship between cluster strength and economic performance 

outcomes (Delgado et al., 2012). Also, there have been several studies that address 

issues of how the localization of organizations in geographic clusters can enable 

cooperation between these organizations, while nurturing their ability to create and 

maintain a competitive advantage (Lazerson, and Lorenzoni, 1999; Porter, 2000; 

Boari et al., 2003). On the other hand, researchers generally agree on the need to 

develop industrial clusters (Waits, 2000; Colgan, and Baker, 2003; Porter, 2003; 

Singh, and Jain, 2003), as a form of networking that can reduce the region's 
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susceptibility to changing demand, and stagnation (Ozkanli, and Akdeve, 2006). 

The constant cooperation of all constituent parts of the cluster is necessary for the 

advancement of industrial clusters (Bhawsar & Chattopadhyay, 2018). According 

to Delgado et al. (2012), regional economic performance depends on the 

composition of clusters in nearby regions, and not within narrow political borders, 

while the benefits arising from clusters can often extend to more countries. For this 

reason, important tools for regional development could be "policies that enhance 

complementarities across jurisdictions, such as supporting infrastructure and 

institutions that facilitate an access to demand, skills or suppliers in neighboring 

clusters" (ibid, p. 36). From the aspect of regional competitiveness, prosperity is 

the most important criterion for classifying the region as competitive (Porter, 1990; 

1998; Krugman, 1996), while clusters can be considered the important forms of 

spatial organization and the key drivers of organizational productivity, and thus 

regional prosperity (Pessoa, 2013). 

In addition to productivity, innovation is recognized as a key factor in 

organizational competitiveness (Dess, & Picken, 2000). As an aid in innovation to 

enter new markets, it is necessary to exchange the knowledge between 

organizations, which is much easier to achieve between companies within a cluster, 

so a large number of authors connect the innovative potential of companies with 

clusters (Lai et al., 2014; Bittencourt et al., 2019). The possibilities of knowledge 

exchange and the creation of innovations within clusters, as well as the use of 

qualified labor, were recognized as early as Alfred Marshall's research (1920). 

Such geographical agglomerations as clusters enable a greater innovative capacity 

for the companies that belong to them (Porter, 1990; Baptista, 2000). The 

innovation policy is of particular importance for many clusters. Therefore, clusters 

participate in the development of innovative products to reduce the financial risk 

(Mazur et al., 2016). The innovative clusters continuously build on already existing 

connections between their participants, and at the same time develop new 

connections with the external environment (Mindlin et al., 2016). Due to their 

peculiarities, the innovative clusters achieve certain benefits, which are reflected 

in: the improvement of business formations, increase in productivity, and the 

improvement of the possibility to create innovations (Fundeanu & Badele, 2014; 

Kostygova et al., 2019).  

According to Rocha (2004), clusters enable the creation of positive 

externalities. The revious research indicates a strong connection between the 

innovation and clusters, as well as the tendency of companies belonging to clusters 

to be more innovative than isolated organizations (Bell, 2005; Giuliani, 2010; 

Engel, 2015; Bittencourt et al., 2019). Due to their characteristics, organizations 

have different innovative capabilities (Trippl et al., 2015), and it is difficult to 

determine the reason why the organizations belonging to clusters are more 

innovative than others (Prim et al., 2016). Clusters are characterized by the 

attraction of talent, which enables the exchange of information and the creation of 
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knowledge for innovation (Manning et al., 2010). Clusters enable companies to 

acquire knowledge and information through the interaction with various 

institutions such as universities, companies, and the government. Such interactions 

lead to the creation of innovations and improved organizational performance 

(Bittencourt et al., 2019). According to Lai, et al., (2014), for the better innovative 

performance of companies in clusters, the cooperation between clusters and science 

parks and universities is necessary, because they represent the important sources of 

knowledge. Knowledge is one of the most important factors for improving the 

innovative performance of industrial clusters (Arikan, 2009; Belso-Martinez et al., 

2011). The capabilities of industrial organizations are enhanced by the information 

and knowledge exchange within the cluster (Casanueva et al., 2013; Lissoni, 2001; 

Lorenzen & Maskell, 2004).  

When it comes to the organization size, Huang et al. (2012) showed that 

smaller companies can benefit more from belonging to clusters, and achieve higher 

innovative performance than larger companies. The access to common resources 

that companies within the cluster have is an important element that enables the 

increase of innovative capacities and the realization of better innovative 

performances. (Molina-Morales & Martínez-Fernández, 2004). According to 

Silvestre and Neto (2014), the innovation capabilities of a cluster consisting of two 

capabilities, namely: technology development capabilities and technology diffusion 

capabilities. In his research, Forsman (2009) mentions four dimensions of the 

innovation ability of clusters, namely: entrepreneurial ability, networking ability, 

internal knowledge ability and management ability. Good governance is important 

to increase the possibility of exploiting collective knowledge to create an  

innovation (Lazoi et al., 2011).  

Žižka et al. (2018) compared the impact of clusters on the innovative 

performance of companies in the traditional textile industry and new industries in 

nanotechnology. They also compared the companies that are the members of 

cluster organizations and companies that operate independently. They showed that 

the existence of cluster organizations in the traditional textile industry has a 

significant impact on the effectiveness of innovations and the innovative 

performance of companies, while this was not the case with the new 

nanotechnology industry. Žižka et al. (2018) concluded that clustering affects an 

organization’s innovative performance, but not in all types of industries. Thus, the 

effect of cluster organizations on innovation activities depends on the type of 

industry. Chandrashekar et al. (2019) proved that an innovation has no significant 

effect on organizational performance in a cluster context in India. Similar results 

were obtained by Terstriep and Lüthje (2012) in the context of two regional 

clusters located in Germany and Switzerland. The results of the study, conducted 

by Cotic-Svetina et al. (2008), point to a positive connection between the local 

labor market and innovation performance, as well as to the fact that there is a 

negative connection between the interaction with local organizations and 
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innovation performance. Zhao et al. (2010) indicate a positive association of the 

network mechanism with the innovative performance. Lai et al. (2014) investigated 

the effects of knowledge management on the innovative performance of industrial 

clusters in Taiwan. They concluded that knowledge management improves the 

creation, acquisition, and dissemination of knowledge within the cluster, which has 

direct positive effects on the innovative performance. Expósito-Langa et al. (2015) 

in their research integrated internal, external, and relational dimensions that are 

considered the determinants of innovation processes in clusters, and concluded that 

the companies in clusters must develop individual capacities in parallel with 

system resources, to improve the innovative performance. Internal and external 

interactive learning is important for small and medium-sized companies that do not 

have research and development centers, so they can compensate for this lack with 

cluster connections that enable interactive learning (Thomä & Zimmermann, 

2020). The connection between clustering and the innovative performance of the 

organization was also confirmed by Mendes et al. (2021), who also indicated that 

cluster networking is particularly important for low-tech companies. Taking into 

account the above, the following research questions were asked: 

1. Does increased cluster internal interaction leads to a significant increase in 

innovative performance? 

2. Does increased cluster external interaction leads to a significant increase in 

innovative performance?   

3. Does innovative performance significantly relate to overall organizational 

performance? 

Terstriep and Lüthje (2012), using micro-level data from two ICT clusters 

located in Germany and Switzerland, examined the relationship between cluster 

internal and external relational embeddedness and innovation success and found 

that both positively and significantly influence the success of the innovation. In 

addition, according to the research results of the mentioned authors, the success of 

the innovation has a positive and significant effect on the company's performance. 

With this in mind, the following research questions were posed: 

4. Is cluster internal relational embeddedness positively related to innovation 

success? 

5. Is cluster external relational embeddedness positively related to innovation 

success? 

6. Is innovation success positively related to organizational performance? 

4. Research methodology 

The subject of the research is the contribution of clusters to the innovative 

performance of organizations, using path analysis. The research aims to determine 

the impact of: 1) the cluster internal and external interactions on innovative 
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performance; 2) innovative performance on organizational performance; 4) the 

cluster internal and external embeddedness on innovative success; and 5) 

innovative success on organizational performance. 

To answer the set goals and research questions, a survey was conducted, which 

included 351 respondents, i.e. managerial staff, employed in organizations 

operating within two clusters in Serbia: FACTS and Vojvodina ICT cluster. For the 

research, a questionnaire was constructed, which included: in the first part 

respondents' attitudes on cluster internal external interaction, in the second part 

respondents' attitudes on cluster internal and external relational embeddedness, in 

the third part respondents' attitudes on innovative performance, in the fourth part 

respondents' attitudes on innovative success, and in the fifth part, respondents' 

attitudes on organizational performance. Questionnaires were distributed by email. 

The survey, including the pilot test, was conducted from March to October 2022, 

and 351 completed questionnaires were collected. It was determined that there 

were no irregularities, such as missing data. 

Exogenous variables: The Cluster internal and external interaction scale 

consists of 5 items each, taken from Terstriep and Lüthje (2012). The respondents 

were asked to rate the frequency of internal (CII) and external (CEI) interaction 

with competitors, complementary organizations, and customers, as well as research 

and public bodies, on a 5-point Likert scale. The Relational embeddedness scale 

consists of 3 items each (Terstriep and Lüthje, 2012) and refers to the quality of 

interaction within (CIRE) and outside the cluster (CERE). The respondents were 

asked to indicate on a 5-point Likert scale the degree to which they cooperate with 

competitors, complementary organizations, and customers, as well as research and 

public bodies when it comes to knowledge exchange and/or joint projects. 

Endogenous variables: Innovation performance (IP) refers to the new and 

improved existing products and/or services and process innovations introduced in 

the last three years. The instrument for measuring innovation performance was 

taken from Gunday et al. (2011) and consists of 6 items, measured on Likert's 5-

point scale. Innovative success (IS) refers to the degree of success in launching 

innovations in the market, the ability to enter new markets, and overall market 

success compared to competitors. The instrument for measuring innovation success 

was taken from Terstriep and Lüthje (2012) and consists of 3 items, measured on 

Likert's 5-point scale. Organizational performance (OP) refers to total sales, 

production cost, return on assets (profit/total assets), the overall profitability of the 

organization, and return on sales (profit/total sales). The instrument for measuring 

organizational performance was taken from Gunday et al. (2011) and consists of 5 

items, measured on Likert's 5-point scale.  

The conceptual model, which shows the assumed relationships between the 

variables in the research, is given in Figure 1. 
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Figure 1. Conceptual model 

 

 

Path analysis was used to determine the relationship between variables in the 

research. As a form of multiple regression, path analysis evaluates causality models 

by examining the relationships between dependent and multiple independent 

variables. Path analysis can be viewed as one of the SEM models, unlike structural 

equation modeling (SEM), which does not use latent variables, but only the 

observed ones (Jeon, 2015).  

5. Research results 

5.1. Measurement model 

The measurement model was assessed by confirmatory factor analysis, which 

confirmed the existence of 7 factors. The first factor explains less than 50% of the 

total variance, i.e. 37.3%, which, according to Podsakoff et al. (2012), proves that 

there is no common method variance in data. Also, the VIF values are less than 3 

(from 1.348 to 2.154), which suggests the absence of multicollinearity. Based on 

the results shown in Table 1, all fit indicators are at an acceptable level. 

Table 1. The model fit indicators 

 χ2/df 

(≤ 3*) 

NFI 

(≥ .90*) 

TLI 

(≥ .90*) 

CFI 

(≥ .95*) 

RMSEA 

(≤ .08*) 

SRMR 

(≤ .08*) 

Obtained values 1.770 .993 .993 .997 .047 .0163 

Note: * - recommended values based on Hu & Bentler (1999), Byrne (1994) 
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Based on the results shown in Table 2, the respondents rated the CERE variable 

the best, while the CII variable has the lowest mean value. The highest dispersion 

of results was recorded for the OP variable, and the smallest for the IS variable. 

The data from Table 2 also indicate the fulfillment of the conditions of convergent 

validity (AVE values). In addition, the internal consistency of the construct 

(Cronbach’s α values), as well as the composite reliability (CR value) indirectly 

indicate the fulfillment of convergent validity conditions. 

Table 2. Mean, standard deviation, Cronbach’s alpha, composite reliability, and 

average variance extracted 

 Mean SD Cronbach’s 

α (> 0.7*) 

CR  

(> 0.7**) 

AVE  

(≥ 0.5**) 

CII 3.94 .850 .843 .862 .677 

CEI 3.97 .799 .866 .814 .593 

CIRE 4.05 .756 .825 .898 .639 

CERE 4.08 .817 .838 .908 .663 

IP 3.98 .712 .809 .930 .689 

IS 4.06 .704 .814 .843 .643 

OP 3.26 .938 .980 .920 .697 

Note: * - recommended values based on Pallant (2007), ** - recommended values based on 

Fornell & Larcker (1981) 

The fulfillment of the conditions of discriminant validity (Table 3) is indicated 

by the values of each of the constructs in a pair that is greater than the 

correlation between the constructs, according to Fornell and Lacker's criterion 

(Fornell & Larcker, 1981).  

Table 3. Discriminant validity 

Construct CII CEI CIRE CERE IP IS OP 

CII .823*       

CEI .621 .734*      

CIRE .355 .333 .799*     

CERE .377 .314 .524 .814*    

IP .682 .566 .372 .384 .830*   

IS .426 .372 .681 .608 .438 .802*  

OP .164 .132 .213 .206 .172 .246 .835* 

Note: * -  
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5.2. Structural model 

The squared multiple correlations (R2) are of crucial importance for the evaluation 

of the structural model because it indicates the predictive power of the model. The 

value of this coefficient (Table 4 and Figure 2) for the innovation performance 

variable is 0.931, and for the innovation success variable, it is 0.930, which 

according to Chin (1998) is an essential value. However, for the organizational 

performance variable, R2 is 0.064, which is a weak value, but considering that 

innovation performance and success are only two variables included in the model, 

out of several, that can affect organizational performance, then this value is not 

uncommon. Based on the obtained results, CII IP (β = 0.556, p < 0.001), and CEI 

(β = 0.510, p < 0.001) directly significantly and positively influence IP. However, 

IP has a positive but not statistically significant impact on OP (β = 0.080, p > 0.05). 

The results also indicate a direct positive impact of CIRE (β = 0.469, p < 0.001) 

and CERE (β = 0.568, p < 0.001) on IP. In addition, the results indicate a 

significant direct and positive impact of IS on OP (β = 0.211, p < 0.001). 

Table 4. Results of testing the relationship between the variables included in the research 

Paths β t p R2 

CII ⟶ IP .556 30.409 .0001 R2
IP = .931 

R2
IS = .930 

R2
OP = .064 

CEI ⟶ IP .510 27.892 .0001 

IP ⟶ OP .080 1.429 .153 

CIRE ⟶ IS .469 22.839 .0001 

CERE ⟶ IS .568 27.648 .0001 

IS ⟶ OP .211 3.768 .0001 

Figure 2. Structural model 
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6. Conclusion 

The conducted study aimed to determine the effects of internal and external 

interactions of organizations involved in clusters on innovative performance, 

innovative performance on organizational performance, internal and external 

embeddedness of organizations in clusters on innovative success, and innovative 

success on organizational performance. 

The findings indicate a positive direct and statistically significant influence of 

internal and external interactions of organizations involved in clusters on 

innovative performance. These results are consistent with the results of other 

authors' studies (Zhao et al., 2010; Mendes et al., 2021). The findings of the study 

by Žižka et al. (2018) suggest that clustering influences the innovative performance 

of firms, but that the effect of cluster organizations on innovative activities depends 

on the type of industry. On the other hand, the obtained results indicate that 

innovative performance is not a significant determinant of the overall performance 

of an organization operating within a cluster, which is in line with the research 

results of other authors (Terstriep & Lüthje, 2012; Chandrashekar et al., 2019). The 

findings of the current study also indicate a statistically significant positive 

influence of internal and external embeddedness of organizations in clusters on 

innovative success, as well as innovative success on organizational performance. 

Such influences were confirmed by the results of an earlier study by Terstriep and 

Lüthje (2012). 

In addition to contributing to a better understanding of the advantages of 

clusters from the aspect of organizations, that is, at the micro level, this study 

shows that both entrepreneurs and cluster managers, apart from quantity, should 

also take into account the quality of relationships, in terms of increasing the 

frequency of meetings and so on. Pointing out the importance of not only the 

promotion of industrial clusters but also taking into account the specificities of the 

industries included in the cluster in the cluster policy is the basic practical 

implication of this study. 

The conducted study also has certain limitations. The first limitation is 

primarily related to the sample size. In this sense, future research could include a 

larger sample, which increases the possibility of generalizing the results. Another 

limitation concerns the number of variables included in the analysis. Namely, 

innovative performance and the success of innovation are only some of the 

determinants of the overall performance of the organization, so future research 

could also include other variables, such as, for example, net income. In addition, 

the current study only investigates direct associations between the observed 

variables, and therefore, future research could be based on examining indirect 

associations, but also by including moderator variables such as, for example, 

absorptive capacity. 
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DA LI INDUSTRIJSKI KLASTERI DOPRINOSE INOVACIONIM 

PERFORMANSAMA ORGANIZACIJA? ANALIZA PUTANJE 

Rezime: Sve veće promene privrednog okruženja dovode do promena stila 

poslovanja, a prilagođavanje ovom novom stilu zahteva klaster pristup. U tom 

smislu, cilj istraživanja se odnosi na utvrđivanje uticaja interne i eksterne 

interakcije klastera na inovativne performanse i inovativne performanse na 

performanse organizacije, kao i na utvrđivanje uticaja kvaliteta interakcija 

unutar i izvan klastera na uspeh inovacija i uspeh inovacija na performanse 

organizacije primenom analize putanje. Dobijeni rezultati ukazuju na direktne 

pozitivne i statistički značajne uticaje između posmatranih varijabli, osim u 
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slučaju uticaja inovacionih performansi na performanse organizacije, gde nije 

utvrđena direktna značajna povezanost. Nalazi studije su pokazali da samo 

promocija industrijskih klastera ne može da obezbedi generisanje inovacija za 

dobrobit organizacija koje su članice klastera, već treba uzeti u obzir i 

specifičnost organizacije radi što uspešnije implementacije.  

Ključne reči: interna interakcija klastera, eksterna interakcija klastera, 

organizacione performanse, inovacione performanse, inovativni uspeh, analiza 

putanje, Republika Srbija  
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