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Abstract 

The final goal of this study is to provide a model with structural modeling approach of virtual R & D 

implementation in Iranian ceramic tile companies and small and medium-sized industries and services are one 

of the broadest fields of activity of manufacturing and economic enterprises that are of great importance. 

Accordingly, the establishment and expansion of research and development systems in order to infuse new 

sciences and technologies into this industry is of great importance. Over the past few decades, in a highly 

competitive market, the development of new products has long been considered as a major contributing factor 

to the survival and growth of SMEs and manufacturing units and economic enterprises have a great desire to 

create and develop R & D and investment systems for their efficiency so the necessity of conducting this 

research was created for Iranian companies because SMEs are considered as engines of economic growth, 

particularly in developing countries and in a day-to-day market for freedom, the survival and continuity of 

SMEs depend on their ability to enhance their performance and production that are in accordance with 

international standards. The questionnaires and interviews used to examine the research questions. It was 

distributed among 114 experts after ensuring the reliability and validity. The research strategy is a survey-

correlation questionnaire that has been compiled by a researcher-made questionnaire. The results of this study 

showed that the technology structure in virtual teams does not directly affect the implementation of virtual R 

& D. The knowledge structure of the individuals and the process structure can have a direct effect on the 

implementation of virtual R & D in the other hand this paper acknowledges the progress made over the past 

several decades, it focuses on the challenges and limits of Iranian Tile and Ceramic Companies. 
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1. Introduction 

Today, R & D systems play an effective role in creating and developing knowledge and technology, reforming 

processes and practices, providing new opportunities for entrepreneurship and business development, and thus 

improving the economic growth situation in manufacturing firms. (Rust, 2015). Therefore, manufacturing 

units and economic enterprises have a great desire to create and develop R & D and investment systems for 

their efficiency. These types of investments lead to the formation of emerging or adapted technologies, and 

ultimately the development of businesses and the formation of new businesses. (Stam, 2009) The main 

function of research and development systems is to identify and solve the problems of manufacturing units by 

utilizing scientific research and problem-solving processes as well as entering into new science and 

technology for the efficiency of the manufacturing processes. Based on this, R & D systems can play an 

effective role in promoting economic indicators and organizational productivity. 

In today's world, small and medium-sized industries and services are one of the broadest fields of activity of 

manufacturing and economic enterprises that are of great importance. Accordingly, the establishment and 

expansion of research and development systems in order to infuse new sciences and technologies into this 
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industry is of great importance. Small and medium-sized enterprises (SMEs) play a vital role in employment, 

rapid development of new products and the growth of an economic system (AleEbrahim et al., 2010) SMEs 

are considered as engines of economic growth, particularly in developing countries. (Singh et al., 2008; Radas 

& bozik, 2009) In a day-to-day market for freedom, the survival and continuity of SMEs depend on their 

ability to enhance their performance and production that are in accordance with international standards 

(Gomez & Simpson, 2007) 

Over the past few decades, in a highly competitive market, the development of new products has long been 

considered as a major contributing factor to the survival and growth of SMEs (AleEbrahim et al., 2009). To 

compete globally and to overcome rapid technological change in the incredible variety of product 

manufacturing, SMEs must be able to synchronize with product innovation (Laforet, 2008). One of the most 

important requirements is to enable SMEs to update their knowledge and to work with spaces and 

collaborative networks to increase capacity. Their innovation brings this knowledge into service (Flores, 2006) 

As one of the important aspects of networking is to maximize the benefits that can be gained through the 

participation of beneficiaries in profit and loss. It is important for companies to collaborate in networks so that 

capabilities, capacities and abilities are bilaterally developed to products new services and complete systems. 

(Chen et al., 2008) 

On the other hand, rapid changes in the business environment tend to be organized in an organization that has 

high flexibility and portability, so that the market can deliver new products. Virtual teams can help in 

addressing these issues. (AleEbrahim et al., 2009) In recent years, R & D teams have gone very virtual, and 

now it is up to the teams to do their R & D assignments (Leenders & Engelen, 2006; Huang, 2009) Virtual R 

& D teams can be a means to increase the efficiency and competitiveness of SMEs in local (domestic) and 

global markets (AleEbrahim et al., 2010). 

Teams have become the main component for the survival of companies (Lurey & Raisinghani, 2010). The 

main advantage of using a geographically dispersed R & D network structure is the ability to communicate 

with the center selectively and selectively in order to reduce costs and extend the continuity of the final system 

and increasing the lifespan of the product development cycle, many organizations have gone a long way from 

linear collaboration, and have been moving towards symmetrical collaborations through collaborative 

project/production teams. (Bochenek, 2004; Criscuolo., 2005) Virtual R & D teams can be critical choices for 

active reinforcement and facilitation of SMEs activities. (AleEbrahim et al., 2010). 

Accordingly, the present study describes the nature and function of research and development systems and 

explains the factors influencing their success and aims to achieve a more correct understanding of the factors 

affecting the development of research and development systems in small and medium enterprises. Referring 

to the results of a survey work, the effect of intra-organizational factors on the success of research and 

development activities in this section are discussed. 

2. Literature review 

Research and Development (R & D) 

Research and Development According to the OECD Institute1, which consists of the 30 advanced countries 

in the world means the constructive activities of a systematic foundation aimed at enhancing human 

knowledge and social culture and utilizing this knowledge in new applications. Today, the expansion and 

design of new products is becoming more and more a major factor for companies. 

In today's industry, which is changing rapidly, stagnation will be the death of a company, and this requirement 

is due to the constant changes in technology, the existence of competitors, and the prioritization of customer 

demand. Research and development, apart from its definite affiliation with technical and scientific 

development, also has a special economic meaning. Today, in many countries in the world, investment in R 

& D reflects an organizational or governmental move to go beyond current profitability and improve 

performance and returns in the future. 

According to a 2006 report, four of the world's largest investors for the R & D sector were the United States 

with 343 billion, the European Union with 231 billion, Japan with 130 billion, and China with 115 billion 

 
1 Organization for Economic Co-operation and Development. 
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dollars. What is certain is that R & D activities should be guided by the direction of the organization or 

companies and universities with government investment. In the field of commerce, R & D also means moving to 

a bright future and long-term activities in science and technology using scientific research (Movahedi, 2013). 
  

Definition of Small and Medium Industries 

According to the Ministry of Industries and Mines and the Ministry of Agricultural Jihad, small and medium 

enterprises have industrial and service units (urban and rural) with fewer than 50 workers. (Unido., 2003). The 

Ministry of Cooperative also uses the definitions of the Ministry of Industries and Mines and Iran's Statistics Center 

on these industries. The Center for Statistics of Iran classified businesses into four groups: businesses with 1 to 9 

workers, 10-49 workers, 50 to 99 workers and more than 100 workers. (Statistics of 1989) Although this 

classification is apparently similar to the EU definitions, the Iranian Center of Statistics only considers businesses 

less than 10 workers as small and medium enterprises and considers other businesses "large industrial plants". The 

Central Bank of Iran also sees businesses below 100 in the labor force as small and medium enterprises. 

. 

Modeling of Structural Equations 

Structural Equation Modeling is a very general and powerful multivariate analysis technique from the family of 

multivariate regression and, more precisely, the extension of the general linear model, which allows the researcher 

to test a set of regression equations simultaneously. Structural equation modeling is a comprehensive approach for 

testing hypotheses about the relationships between observed and hidden variables, sometimes called structural 

analysis of covariance, causal modeling, and sometimes also Lisrel, but the prevailing term in these days is the 

structural equation modeling or summation of the SEM (Hooman, 2005). 

Virtual Research and Development 

Small and medium-sized enterprises (SMEs) play a vital role in terms of employment, rapid development of 

new products and economic growth in the economy. They are considered as engines of economic growth, 

especially in developing countries (Ale Ebrahim et al., 2010; Radas & Bozik, 2009). The survival of SMEs 

depends on their ability to improve the performance and production of goods that can apply international 

standards in an open market environment. (Gomez & Simpson, 2007) Over the past few decades, the 

development of new products has increasingly become an important factor in competitive market conditions, 

it is known to ensure the survival and growth of SMEs (AleEbrahim et al., 2009). 

To compete globally and to overcome rapid technological changes in the mass production of a variety of 

products, SMEs need to be innovated. (Laforet, 2008). An important requirement is that MVSs should develop 

new knowledge to develop their own innovation capabilities through their environments and shared networks 

in their development (Flores, 2006). Since an important aspect of networking is the optimization of the benefits 

that can by sharing the risks and benefits with the participants, networking is important in order to develop 

the capacity, ability and competency of companies to develop new products and provide complementary 

systems for companies. (Kang, Tong, 2008). On the other hand, rapid changes in the business environment 

tend to design highly flexible and agile organizations to market new products (Palacios, 2002). Virtual teams 

can respond to these issues. (AleEbrahim et al., 2009). In recent years, R & D teams have increasingly become 

virtualized and are currently affiliated with teams for their research and development tasks (AleEbrahim et 

al., 2010; Leenders, 2006). R & D teams can be a tool for increasing the efficiency and competitiveness of 

SMEs in local and global markets (AleEbrahim et al., 2010). Such teams are essential to rescue companies 

(Lurey, 2001). The main advantage of implementing a research network structure and geographically 

dispersed development is the ability to choose the center of excellence. (Criscuolo, 2005). To reduce costs 

and extend the whole cycle of system and product development, many organizations work through integrated 

project / product teams. (Bochenek, 2004). Virtual research and development teams can be an appropriate tool 

for maintaining and facilitating SME operations (AleEbrahim et al., 2010). However, any company cannot 

overcome the requirements of the market gradually or immediately due to dynamic knowledge in a 

competitive environment. Increasing competition and reducing product life cycles will accelerate the pressure 

on companies to develop new products. In response to these urgent needs, new methods must be adapted to 

flexible conditions (May.A et al., 2001). With the rapid expansion of the media and electronic communications 

over the past decades, distributed works have become much easier, faster and more efficient. (Hertel, 2005) 

IT provides the infrastructure necessary to support the development of new organizational forms. 
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(AleEbrahim, N., Abdul Rashid, S. H., Ahmed, S. & Taha, Z., 2011). Virtual teams constitute an 

organizational form, one of which can transform the workplace and provide organizations with an 

unprecedented level of flexibility and accountability. (Paul et al., 2005) Virtual network structure to improve 

communication and coordination and encourage mutual sharing of inter-institutional resources and 

competencies is used (Chen et al., 2008). Therefore, it seems to be appropriate to create and manage creativity 

in new product development teams. (Leenders, 2003). Although Wagner and Holger (2006) in a research 

paper titled Insights for R & D and project managers showed that joint product development, provides benefits 

for both managers from the buyer as well as the client, but little research has been done on the effective factors 

and the effect of virtual research and development teams in SMEs. Research on virtual teams is still in its 

infancy. (Arnett, 2015). Therefore, the launch of an infrastructure for virtual teams still requires major 

engineering efforts that are a major obstacle to the implementation of this new paradigm (Afsarmanesh et al., 

2003). Effective and efficient collaboration between disciplines and distributed teams for the success of 

projects Engineering is essential. (Shin., 2005). Therefore, experts believe that more research is needed to 

explore ways to increase the performance of virtual teams. (El-tayeh et al., 2008) Virtual teams by 

communicating and participating with local actors effectively deal with cultural issues such as the design and 

introduction of new products for specific markets (Amant, 2008). 

Teams and Virtual Teams 

The word "teams" was used in the United States in the early 1960s. In the late 1980s and early 1990s, many 

companies used autonomous or employee teams. To reduce bureaucracy, reduce cycle times and improve 

service, line-level employees engage with decision-making responsibilities and resolve related issues 

traditionally associated with management. By the mid-1990s, many companies, such as Goodyear, Motorola, 

Texas Instruments, and General Electric, transferred the concept of the team to their affiliated companies in 

Asia, Europe, and Latin America to link global human resource work (Kirkman et al., 2010). Nowadays, with 

the advent of communication technology and globalization, virtual teams have grown rapidly around the 

world. In this era, there is growing popularity for the structure of the virtual team in the organization. Martinez 

et al. (2004) We know where we are going and where? In a major study of literature on virtual teams, "with 

the exception of rare, all organizational teams are somewhat virtual." This action is apart working from the 

workplace around the world. 
  

Research Background 

Shahabadi (2010) investigated the role of research and development on the productivity of the industrial sector 

in Iran. The present study evaluates the theoretical and analytical aspects of the role of accumulation of 

domestic R&D capital, human capital, as well as the role of accumulation of foreign capital R & D (through 

the transfer of crystallized technology in the importation of intermediate-capital goods) on the growth of total 

factor productivity of the industrial sector of the Iranian economy. Since the research and development 

activities of the Iranian industrial sector are insignificant in comparison with developed countries, the Iranian 

economy, like other developing countries, could hope for the role of the accumulation of foreign research and 

development and its overflows on the growth of total productivity of the production factors of this sector. 

Because absorption of foreign research and development spurts along with the development of domestic R & 

D activities provides a more favorable context for increasing the total productivity of production factors. 

Therefore, in this study, the effect of direct accumulation of domestic and foreign R & D capital (the 

crystallized technology in the importation of intermediate-capital goods) and human capital on the growth of 

total factor productivity of the industrial sector of Iran during the 1947-2006 has been studied. The results of 

the analysis indicate that human capital and accumulation of foreign capital R & D have the most positive 

effect on the growth of total factor productivity of the industrial sector.  

In a study by Hosseini Nia et al. (2015), the factors affecting the success of virtual research and development 

in the food industry, R & D systems played an effective role in creating knowledge and technology, the 

emergence of innovative ideas and ideas, the reconstruction of processes and working practices and providing 

new opportunities for entrepreneurship and business development. Accordingly, there is a strong tendency 

towards creating and developing research and development systems in the economic and manufacturing 

enterprises. This issue has also been concerned in the food industry, and the research and development unit 

has been created as one of the most effective parts of the production process in most of the large food industry 
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units. Based on research, the success of research and development systems requires the existence of some 

infrastructures and the availability of a set of internal and external factors. 

In this article, we examine the nature and functions of research and development systems and explain the 

factors and conditions affecting the efficiency of these systems. The study examines the effect of 

organizational components on the success of research and development systems in food industry units of the 

country. In this research, in order to investigate the status of organizational components in research and 

development systems, the views of a group of managers of research and development units in the small and 

medium enterprises of Iran have been studied. Based on the views of managers, human factors, conditions 

related to the status of organizational structure and how organizational processes have a significant effect on 

the success of research and development systems in food industry enterprises. Based on this, suggestions are 

made to improve the status of these factors in order to achieve a higher level of effectiveness in research and 

development systems. 

The effect of the success of virtual research and development systems on the factors within the organization 

in the study of Modarres et al. (2006) has also been noted. In this study, we introduce the organization's 

characteristics of mother organization and product strategy as two important factors in organizing research 

and development teams. 

In a study by Ebrahim al-Ahmad and Taha, titled R & D and New Product Development (2010), they 

concluded that in order to reduce costs and extend the continuity of the final system and extend the lifecycle 

of product development, many organizations were far from the linear co-operation and has moved towards 

symmetrical collaboration using integrated project / production teams with cross-functions. Virtual R & D 

teams can be critical choices for strengthening and facilitating SME activities. 

In Hertler et al. (2005), which explores the management of virtual teams, it has been shown that, given the 

rapid growth of information in the field of electronics and communication media over the past decades, 

distribution and division of labor has become much easier, faster and more efficient. IT provides the 

foundation needed to develop new organizational forms. 

Powell and Iowes (2004) conducted a study on virtual teams. The study concluded that virtual teams represent 

one of these organizational forms, one that can revolutionize the workplace and create organizations with 

levels of flexibility and efficiency. A virtual network structure is used to improve communication and 

coordination and to strengthen the interchange of resources and inter-organizational capabilities. Linders et 

al., In a study of being virtual, communication and new creativity in virtual networks (2003), showed that 

being virtual in the development and management of creativity in the development teams of new products and 

services is beneficial. Wagner and Hagel (2006), in a study of importing suppliers in product development, 

showed that the development of collaborative products benefits both managers as well as the business 

enterprise, few studies have been done on the influential factors and effects of virtual R & D teams in SMEs. 

Conceptual Model of Research 

 

Figure 1. Conceptual Model of Research 

Source: based on the research findings. 

The research hypotheses are as follows: 
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Hypothesis 1: The technology structure in virtual teams has a positive effect on virtual implementation of R 

& D. 

Hypothesis 2: The knowledge structure of individuals in virtual teams has a positive effect on virtual R & D 

implementation. 

Hypothesis 3: The process structure in virtual teams has a positive effect on virtual implementation of R & D. 

3. Method 

The methodology of this study is survey-correlation in term of nature of the subject and the objectives and 

has been done in 2017. 

The data needed for this study was gathered through a questionnaire and interviews with experts. After 

ensuring the reliability and validity of this questionnaire, it was distributed among 150 experts. In order to 

investigate the validity of the questionnaire, a researcher-made questionnaire was prepared in the first step, 

and its questions were drawn up based on expert opinions and research literature. After observation and careful 

examination by the professors, the guidance and counselor of the indeterminate and incomprehensible phrases 

was localized. In the second step, after eliminating the existing defects and shortcomings, four questionnaires 

were submitted to the faculty members of the management group to determine the validity of the 

questionnaires in order to determine the appropriateness of the questionnaires. After the calculations, the 

validity of the questionnaires was confirmed. In order to calculate the reliability of the data gathering tool, a 

sample of 50 people completed the questionnaire. In this method, to calculate the internal coordination of each 

questionnaire, its coefficient is calculated. 

Table 1. Cronbach Alpha Coefficient 

 No. Items Cronbach Alpha 

Technology Structure 5 0.7 

Individual Knowledge Structure 9 0.7 

Process Structure 6 0.65 

Implementation of R & D 3 0.723 

Total 23 0.727 

Source:  based on the research findings. 

The reliability of the questionnaire items has shown that the consistency statements of each section have a 

high correlation. The alpha value of above 0.7 represents a very good reliability of the questionnaire and the 

process structure terms are 0.65, which confirms the reliability relatively. (Bagozzi and Yi, 1988) 

Regarding the research purpose, the statistical population of this research consisted of all managers of active 

units in the small and medium industries of Yazd province (about 200 people). 

4. Findings 

The research findings are two parts. The first part contains the descriptive findings of the research and the 

second part deals with the explanation and analysis of the data. In statistical analysis, SPSS and AMOS 

software tests have been used to check the accuracy of the results. 

According to the information obtained through the software, 89.2% of the respondents are male and 10.8% 

are women. Also, 95.2% of the respondents are married and 4.8% are single people. 32.4% of the respondents 

were 26-35 years old and 45.5% were 36-45 years old and eventually 22.1% were between 46 and 55 years 

old and the results indicated that 64.2% of the respondents had BA degree and 34.5% had MA degree and 

1.4% had PhD degrees. 

To use parametric methods in data analysis, data needs to follow a normal distribution. For this purpose, 

Kolmogorov-Smirnov test is used to check the normal variables. In this test, the null hypothesis is considered 

normal and assumes that the variable is not normal. A significant value of more than 0.05 confirms the null 

hypothesis and confirms the normality of the variable. 

H : The data follows the normal distribution. 

1H : Data does not follow the normal distribution. 
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Therefore, according to Table (2), all variables are normal. As a result, parametric methods (t-test, Pearson 

correlation and structural equations) are used for comparative tests. 

To investigate the relationship between the factors affecting virtual R & D implementation, we use the Pearson 

correlation method. In this method, the following test is considered. 

0

0

1 

=





:

:

H

H
                                                                                                                                                    (1) 

Table 2. Normality of Variables 

 Technology Structure Individual Knowledge Structure Process Structure Implementation of R & D 

Z Kolmogorov-Smirnov 1.337 0.956 1.131 0.831 

Significant level 0.056 0.320 0.108 0.200 

Source:  based on the research findings. 

Where  is the variables' relationship. If the significance of the test is less than 0.05 (meaningful level), the 

null hypothesis is rejected and the relationship between the variables is confirmed. (Iacobucci & Duhachek, 

2003). 

Table 3. Relationship survey 

 Technology Structure Knowledge Structure  Process Structure  

Technology Structure 

Pearson Correlation  1 0.282 0.289 

Significant Value  0.001 0.000 

Number  114 114 114 

Knowledge Structure  

Pearson Correlation  0.282 1 0.472 

Significant Value 0.001  0.000 

Number  114 114 114 

Process Structure  

Pearson Correlation  0.289 0.472 1 

Significant Value 0.000 0.000  

Number  114 114 114 

Source:  based on the research findings. 

According to the results of the correlation table, the factors affecting the virtual implementation of R & D 

with a significant correlation test of less than 0.05 have a significant relationship. The sign of the correlation 

value indicates the direct or inverse relationship between the variables. For example, there is a significant 

positive relationship between the technology structure and the knowledge structure and the rate of this 

relationship is 0.282. (Iacobucci & Duhachek, 2003). 

To test the difference between R & D implementation among men and women, the mean comparison test is 

used in independent societies. To perform this test, the t test is used and the following statistical test is 

performed. 

211

21







=

:

:

H

H
                                                                                                                                                  (2) 

In which 1  is the mean of dependent variables in men and 2  is the mean of dependent variables in women. 

If the significance of the test is less than the significance level (0.05), then the null hypothesis is rejected, that 

is, the assumption of the equality of means is rejected in the two societies. In other words, the mean of 

dependent variable in men and women is significant and if the meaningful value of the test is greater than 0.05 

means that there is no difference between the mean of the dependent variable in the two groups. In the mean 

comparison test, a significant value of more than 0.05 was found (0.605), which indicates that R & D 

implementation is not influenced by gender. 
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Table 4. Mean Comparison Test 

 

Levin Test for 

Variance Equality  
T-Test For Mean Comparison  

F Statistic  

Signifi

cant 

Level 

T-

Test 

Freedom 

Degree 

Signifi

cant 

Level 

Mean 

Difference  

Error 

Difference  

Confidence Level Of 95% 

Low finite High finite 

Impleme

ntation 

of R & D 

Assuming 

variance 

equality  

0.564 0.454 -0.518 146 0.605 -0.07702 0.14871 -0.37093 0.21689 

Assuming 

variance 

inequality 

  -0.571 19.969 0.574 -0.07702 0.13486 -0.35836 0.20432 

Source:  based on the research findings. 

Also, in the mean comparison test, the effect of marital status on R & D implementation is significantly more 
than 0.05, which indicates that R & D implementation is not affected by the marital status of individuals. In 
the next step, to analyze the effect of age on R & D implementation, the variance analysis test is used. For this 
test, one-way ANOVA and F test statistic are used and the following statistical test is performed. (Iacobucci 
& Duhachek, 2003). 

n

n

H

H







===





211

21

:

:
                                                                                                                                (3) 

According to the test and the significance value of the test, we assume that null hypothesis is confirmed 
(significant value greater than 0.05) and the age of the individuals does not affect the implementation of R & 
D. The variance analysis test is used to assess the effect of education on the implementation of R & D. With 
regard to the test and the meaningfulness of the test, we conclude that null hypothesis is confirmed (a 
meaningful value of more than 0.05) and education does not affect the implementation of R & D. 

4.1 Testing The Conceptual Model and Research Hypotheses 

Structural equations were used to test the conceptual model and research hypotheses. 

 

Figure 2. Conceptual Model of Software Output 

Source:  based on the research findings. 

4.2. Assessment of Model Fitness 

Each conceptual model deals with the question how is the extent with the reality? This key question is the 

subject of fitting the conceptual model of research. Table 5 shows a number of important indicators related to 

the assessment of the fit of the conceptual model of research. 

Table 5. Fitness of Conceptual Modeling of Research 

Indicators of Model Fitness Main Hypothesis  

Freedom Degree  1 

CMIN 1.251 

DF/CMIN 1.251 

RMSEA 0.041 

CFI 0.996 

NFI 0.981 

RFI 0.889 

IFI 0.996 

Source:  based on the research findings. 
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The proposed model, which is based on the factor analysis performed on factors with an acceptable factor 

load in the confirmatory factor analysis, is a suitable model for investigating the relationship between the 

research variables, since, as shown in the table above, the value of the indicators of the adequacy of the model 

is above 80%, which is excellent. In relation to the RMSEA, the values closer to zero are good fit and less 

than 0.05 to 0.1 represent a good fit of the model, which here is 0.041, which makes good fit of the 

measurement model here. The RMSEA index shows that the performance of the residues in the model is 

relatively weak. (Iacobucci & Duhachek, 2003). 

5. Conclusion 

According to the hypotheses, the following explanations are presented below. To test hypothesis 1, since the 

probability value of significance is greater than 0.05, the assumption of the equation of regression coefficient 

with zero ( )0=B is accepted against the assumption of the inequality of the regression coefficient with zero

( )0B , which implies the rejection of the effect of the independent variable on the dependent variable. In 

other words, the technology structure in virtual teams does not directly affect the implementation of virtual R 

& D. But through the knowledge structure of individuals and the process structure, it can influence the 

implementation of virtual R & D; the effect of the technology structure on R & D implementation through the 

structure of individuals is 0.09 and through the structure of the process is 0.05. In order to examine hypothesis 

2, we need to consider the significance value in Table (5). Since this value is less than 0.05, the assumption 

of the equation of regression coefficient with zero ( )0=B is rejected by the assumption of the inequality of 

the regression coefficient with zero ( )0B , which confirms the effect of the independent variable on the 

dependent variable. According to the above table, the knowledge structure of individuals in virtual teams has 

a direct effect on the implementation of virtual R & D, since its probability value is 95% less than 0.05 at the 

95% confidence level. The severity of the effect of the independent variable on the dependent variable is also 

determined in the table above from the standard estimation column, if this value is positive, the negative and 

negative effect has a negative effect. According to table 5, the knowledge structure of individuals in virtual 

teams has a positive effect on the virtual implementation of R & D, since its probability value is 95% less than 

0.05 at the 95% confidence level and the effect rate is 0.32. In order to study hypothesis 3, we need to consider 

the significance value in Table (5). Since this value is less than 0.05, the assumption of the equation of the 

regression coefficient with zero ( )0=B is rejected by the assumption of the inequality of the coefficient of 

regression with zero ( )0B , which confirms the effect of the independent variable on the dependent variable. 

According to the above table, the process structure in virtual teams has a direct effect on the virtual 

implementation of R & D, since its probability value is 95% less than 0.05 at the 95% confidence level. The 

severity of the effect of the independent variable on the dependent variable is also determined in the table 

above from the standard estimation column, if this value is positive, the negative and negative effect has a 

negative effect. According to Table 5, the process structure in virtual teams has a positive effect on R & D 

implementation, since its probability value is 95% less than 0.05 at the 95% confidence level and the effect 

rate is (0.18) (Iacobucci & Duhachek, 2003). 

Table 6. Examining The Paths of the Model Based on Assumptions 

 Standard 

Estimation 
S.E. C.R. 

Significant 

Probability Level 

Implementation of Virtual 

R & D 
 

Individual 

Knowledge 

Structure  

0.315 0.131 3.500 0.000 

Implementation of Virtual 

R & D 
 Process Structure  0.176 0.110 1.958 0.049 

Individual Knowledge 

Structure  
 Process Structure  0.472 0.016 5.178 0.000 

Technology Structure   Process Structure  0.289 0.019 3.361 0.000 

Technology Structure   

Individual 

Knowledge 

Structure  

0.282 0.016 3.288 0.001 

Source:  based on the research findings. 
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Limitations 

By reviewing both the responsible innovation and sustainability discourses, and presenting phenomenological 

evidence, we demonstrate that companies have adopted some aspects of RRI, even though it might not be 

recognised as such. Our findings indicate that these innovators recognise some of the ethical and societal concerns 

associated with their activities but their approach is often piecemeal; primary focus is upon the most immediate 

issues and on legal compliance, to the detriment of broader societal issues and wider challenges. We recommend 

explicit mechanisms that draw upon established ethical thought and practical academic work to improve 

companies’ abilities to carry out their sustainability activities, and incorporate them into a responsible business 

strategy. We conclude with recommendations for innovators, corporate research and development, and policy. 
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