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ABSTRACT 

 

The purpose of the paper is to see the impact of Knowledge, skills, Innovation & creative 

ability and human capital as a whole on the quality of publications in research 

institutions in India. The quality of publication is defined as number of SCI publications 

in last five years and Knowledge, skills, Innovative &Creative Ability and human capital 

is measured through a comprehensive research questionnaire on 5 point scale. The 

responses from 119 scientists across various research institutions were collected and 

analyzed using Structural Equation model. The results of the study show that Knowledge, 

skills and Innovative and creative capability and human capital as a whole have a 

positive significant impact on the quality of publications in India. 
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1.0 INTRODUCTION 

The concept of intangible and knowledge resources have been discussed a lot over the past 

few years across the world and this has led to the development of the concept of intellectual 

capital. The components of intellectual capital have been defined by Skandia model when it 

was first developed in 1991. Skandia model consists of four main intellectual capital 

components- human, customer, process, and renewal/development. Later on the 

renewal/development component was termed as innovation capital.  

 

The different categories of intellectual capital represent a combination of intangibles. These 

are grouped by virtue of same characteristics, similar type of functions served and equal 

proprietary relationship with organization. Even if the nomenclature is different, the content 

of categories is more or less similar (Bontis, 2000).  
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The history of human capital can be traced back to the 1770s, when Adam Smith included all 

acquired and useful abilities of a country’s inhabitants as part of capital. He included the 

skills and useful abilities of human beings in the category of fixed capital. According to him, 

the skill of a man is a machine that has a genuine cost and yields a profit. 

 

The categorization of intangibles proposed by Meritum appears to be used most popularly in 

practice and academic research (OECD, 2006).  The authors accept the definition of human 

capital given by Meritum (2002), which is as follows: 

 

“Human capital is defined as the knowledge that employees take with them when 

they leave the firm. It includes the knowledge, skills, experiences and ability of 

people.” 

 

Human capital has been considered as a vital resource for differentiating financial 

performance among firms (Reed et al., 2006, 2009).   

 

In the present turbulent global scenario the research institutions have a fundamental role in 

the development of a nation by extending support to the organizations in facing the 

technological challenges. The studies conducted in Italy, UK, Finland and other parts of the 

world (Abdulai et al, 2012; Badrabadi and Akbarpour, 2013; Bollen et al, 2005; Chan, 2009; 

Coccia, 2008; Diez et al, 2010; Gazor et al, 2013; Grimaldi and Hanandi, 2013; Greco et al, 

2013; Hsu and Wang, 2012; Kazan et al, 2012; Nejadirani et al, 2012; Phusavat et al, 2011; 

Shakina and Barajas, 2012; Sharabati et al, 2010; Hermans and Kauranen, 2005; Firer and 

Stainbank, 2003; Choudhury, 2010; Bramhandkar et al, 2007; Ballot et al, 2001) show the 

growing importance of the research institutes in development of a nation.  

 

The research institutions across the world have been studied in the past vis-à-vis their 

performance (Hsu and Wang, 2012; Kazan et al, 2012; Nejadirani et al, 2012; Phusavat et al, 

2011; Kamukana et al, 2010; Hermans and Kauranen, 2005; Diez et al, 2010; Bramhandkar et 

al, 2007; Bollen et al, 2005; Bontis et al, 2000; Carlucci et al, 2004; Kuafman and Schneider, 

2004; Kim and Kumar, 2009; Pedrini, 2007; Reed et al, 2009; Cater and Cater, 2009; Coccia, 

2004; Tikoria et al, 2010; Clarke et al, 2011) and it has been found that intangibles, specially 

human capital has a prolific influence on the performance of these research institutes.  

 

During the past few years, there is a lot of discussion on the performance of research 

institutes in India particularly those which are funded by the government. These research 

institutes carry out scientific research, technological services and some administrative 

operations. They are considered as the backbone of growth of industry and development of 

the nation. It is important for these research institutes to keep increasing their efficiency and 

effectiveness. However, to the surprise of the researcher, limited work has been carried out to 

study the performance of the research institutions and the impact of intangibles specifically 

human capital on the performance of these institutions (Tikoria, et al 2010). Therefore, this 

paper is an attempt to see the impact of human capital on the performance of research 

institutions in India.  

 

As defined earlier, human capital is measured through Knowledge, Skills, and Innovative and 

Creative Capability (Meritum, 2002). The rest of the paper is organized as follows. First, 

literature on human capital and its impact on performance are discussed, followed by 

research eco system in India. The section is continued by research methodology. After this, 
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research results are reported. Finally, the study is concluded by research findings and 

discussion.  

 

2.0 LITERATURE REVIEW 

 

2.1  Human Capital  

The role of human capital is significant in research institutions. In addition to financial 

resources, human capital factors such as employee competence and knowledge regarding 

customers’ needs and competitors’ actions are important. The management of human capital 

and its evaluation has been in the focus of academicians and managers. It is considered as a 

key factor in the profitability of the organization and plays a major role in the creation of 

economic wealth. Therefore it is considered as a fundamental factor of success and a source 

of sustainable competitive advantage to the organization.   

 

There are two dimensions of human capital- generic human capital and firm-specific human 

capital (Abdel-khalik, 2003; Hitt et al., 2001; Swart, 2006). According to Swart (2006) 

generic human capital is the outcome of the developments which take place outside the 

boundaries of the organization. It consists of level of formal education and years of work 

experience. An individual gets knowledge from education and experience before entering into 

an organization (Hitt et al., 2001). The firm specific human capital emerges after the 

individual enters the organization. The employee continues to learn and gain knowledge 

through “learning by doing” (Hitt et al., 2001). Firm-specific human capital is extremely 

valuable, because the knowledge and skills held by employees are unique to the firm and 

cannot easily be transferred to its competitors (Swart, 2006).  

 

Human capital is present in knowledge, capabilities, competences and skills possessed by 

people in the organization. It is not the owned by organization, so it required that the 

organization should find ways and means to transform this tacit knowledge into explicit 

knowledge. The different contents of human capital can be- innovation capacity, know-how 

and previous experience, teamwork capacity, learning capacity, formal training and 

education. According to Sveiby (1997), human capital can be related to competences and can 

be defined as the capacity to act in a wide variety of situations so that tangible and intangible 

assets are created in the organization. According to Edvinnson and Malone (1997), human 

capital is the combination of knowledge, skill, innovativeness and ability of employees in the 

organization to accomplish the task. 

 

Human capital has been defined on an individual level as well as the total workforce (Bontis 

and Fitz-enz, 2002; Wright et al., 1994). The individual level human capital is the 

combination of four factors- genetic inheritance, education, experience, and attitudes about 

life and business. The latter, the total workforce, refers to the total pool of human capital in a 

firm (Wright et al., 1994). Human capital, being a source of innovation and strategic renewal, 

is important for the organization. The sheer intelligence of the employee is the essence of 

human capital.  The scope of human capital is limited to the knowledge node (i.e., internal to 

the mind of the employee). It can be measured as a function of volume. It is also the toughest 

of the three sub-parts of intellectual capital to codify. According to  resource-based 

perspective an argument has been put forward  that in some situations sustained competitive 

advantage can accrue to the organization from ‘a pool of human capital’ (Wright et al., 1994).  

This is achieved through the human capital adding value, being rare, inimitable and cannot be 

substituted by another resource by competitors.   
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Organizations obtain their human capital in one of two ways. Organizations can hire 

knowledgeable, skilled workers. They can also develop human capital internally with the use 

of training and development, mentoring, and knowledge sharing (Swart and Kinnie, 2010). 

The internal development of human capital is time consuming, but it is the most effective 

way of ensuring that the human capital for the organization is well versed with its practices 

(Hitt, et al, 2001). Empirically, scholars have seen the impact of human capital in numerous 

ways.  

2.2 Impact of Human Capital on Performance  

 

The outputs of research institutions are difficult to identify and measure due to their 

intangibility. Some of the outputs of research institutions related to human capital are- 

enhanced R&D process skills (Cordero, 1999), increase in tacit knowledge gained by 

experience or learning that has taken place by doing (Nonaka and Takeuchi, 1995; Chen, 

2005; Mascitelli, 2000) and improved inter- personal relationships (Mayo, 2001).  

 

Patents and their attributes in terms of citations are useful intermediate output measures of 

R&D projects (Lev, 2001). But it should be noted that patents are not relevant measures in all 

industries. As far as service industry is concerned, patents have minor importance (Hipp and 

Grupp, 2005). Brands and trademarks - a part of relational capital are customer related output 

indicators (Lev, 2001). Evaluation pertaining  to intellectual property consists of number of 

patents granted to the organization per year per employee, the gravity of citations of  patents 

of organization, the number of citations to scientific papers and the total number of patent 

applications (Leitner and Warden, 2004; Lev, 2001). The captured tacit knowledge in the 

form of documented papers and technical reports can be measured by the number of 

publications in refereed journals (Leitner and Warden, 2004). Radical innovations and 

incremental improvements are the measure of novelty in the organizations (Hipp and Grupp, 

2005).  

 

 

3.0 RESEARCH ECO SYSTEM IN INDIA 

 

The R&D-and Science and technology related ecosystem in India is complex and multi-

layered. It consists of central government agencies, autonomous bodies, universities, and 

private R&D and other ancillary departments. The Science and technology deportments 

working with the central government's support include the following: 

 

 Department of Space 

 Department of Biotechnology 

 Department of Earth Sciences 

 Department of Atomic Energy 

 Department of Science and Technology 

 Department of Science and Industrial Research  

 

The Government is interested in running these institutes in most efficient and effective 

manner, in the light of scarcity of funds. These research institutes are under tremendous 

pressure from all sides to give improved performance every time so that they can match the 

global standards, counter the resource constraints and be more accountable to the national 

interest. That is the biggest challenge for them. Every research institute must generate the 
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feedback to know the gaps in their respective performance (patents for some organizations, 

consultancy for others, number of publications for some and quality of publications for some) 

so that corrective actions are taken and the performance is put on the right track again. The 

growing concern about India’s minimal global scientific contribution gives a warning bell to 

the national policy makers. The performance evaluation of government research institutes is 

critical in bringing strategic change. It is also important to focus on the drivers of the 

performance. Human capital is one such major driver that impacts the performance.  

 

 

 

4.0 RESEARCH METHODOLOGY 

 

4.1 Identification of Variables  

 

An attempt is made to see the impact of human capital on the performance of research 

institutes in India. For the present study, quality of publications (Yazit and Zainab, 2007; 

Narin and Hamilton, 1996; Gu and Zainab, 2001; Uzun, 2002; Toutkoushian et al, 2003; 

Tsay, 2004; Kademani et al, 2005; Liu and Cheng, 2005; Meho and Spurgin, 2005;) is 

identified as a performance variable, which is the dependent variable in the study. 

 

Quality of Publications is measured in form of SCI publications in Last 5 years. 

Human capital is defined as the sum total of Knowledge, Skills, and Innovative & Creative 

Capability (Garavan et al, 2001; Rastogi, 2002; Youndt et al, 2004; Frank and Bemanke, 

2007; Rodriguez and Loomis, 2007; Alan et al, 2008; Beach, 2009). So, this is our 

independent variable and is measured on five point scale. 

 

The survey instrument has been designed by carrying out a detailed review of existing 

literature to look for the relevant items to be put under each of the three sub components of 

humanl capital. The items used in survey instrument helped in getting the perception of the 

respondents about the respective institute. Kannan and Aulbur (2004) extensively studied 

these types of items for research on intellectual capital, of which, human capital is a part. 

They opined that the usage of these items have been quite often to study the organizational 

factors facilitating the performance of individuals, the overall development of human capital 

in the organization and organizational performance. For this purpose they reviewed hundred 

papers. Although the objective items score over perceptual items in terms of respondent bias, 

the evidence shows that both the items are most of the time congruent. The study further 

shows that the usage of these items is very common in spite of the fact that intangible assets 

are difficult to measure objectively. 

 

Some of the most relevant research papers (Abdulai et al., 2012; Bramhandkar et al., 2007;   

Choudhury, 2010; Coccia, 2004; Firer and Stainbank, 2003; Hsu and Wang, 2012; Kazan et 

al., 2012; Nejadirani et al., 2012; Shakina and Brajas, 2012; Sharabati et al., 2010; Tikoria et 

al., 2010) have also been reviewed for short listing the items for the survey instruments.  

 

Items of the Questionnaire 

Knowledge 

People are considered as the most important resource and hence organization is 

committed for long learning. 

People share knowledge with each other.  
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There exists motivation for research.  

We implement a large portion of new ideas. 

Training is the regular feature to hone up the skills and expertise.  

People are satisfied in the organization.  

Decisions are based on data rather than personality. 

The competence of people as a whole is equal to the most ideal level (matching with 

their work requirements and responsibilities). 

Our people are aware of global trends in their respective areas. 

Informal networks across the organization are encouraged. 

Skills 

People perform consistently at their best. 

Your job profile matches with your knowledge, skills and abilities. 

People are bright.  

The organization is able to attract and retain top quality people.  

People are willing to make tough decisions.  

Peoples’ trustworthiness and credibility cannot be doubted.  

There is a personal commitment to organizational strategy.  

Required skills and expertise are available in people. 

People are excited to voice their opinions in group discussions. 

People are helpful to each other.  

Innovative and creative 

capability 

Failure is not stigmatized, rather seen as an opportunity to learn. 

People are creative. 

People have an entrepreneurial zeal in them while doing research in the organization. 

People are proactive in approach and highly adaptable to change.  

Team leaders are willing to stand up to department, when it is necessary.  

 Scientists are encouraged to take risks. 

We face a conflict between “who is right” and “what is right”. 

(Dependent Variable) 

or Performance 

Variable Quality of Publications 

 

4.2 Hypothesis Development  

The following hypotheses were prepared for the analysis purpose. 

H1= Knowledge is appropriate measure for human capital. 

H2= Skill is appropriate measure for human capital. 

H03= Innovation and Creative capability is appropriate measure for human capital. 

H04= Human Capital has a positive impact on quality of publications in research institutes in 

India 

 

4.3 Sampling and Data collection  

 

A comprehensive questionnaire is developed to measure the impact of knowledge, skills, 

innovative & creative capability on quality of publications where knowledge, skills, 

innovative and creative capability is measured on a 5 point scale, where 1 = strongly 

disagree, 2= disagree, 3= undecided, 4= agree,   5 = strongly agree., whereas quality of 
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publications is measured in form of the number of SCI publications in last 5 years. The 

questionnaire was duly tested for its validity and reliability. The value of Cronbach alpha for 

dependent variable is 0.968, and for independent variables is 0.945, which is quite good. 

Therefore, we can say that the instrument is quite reliable. More than 200 scientists from 

various research institutes were contacted through personal visits and mails to provide 

response on the questionnaire, 119 responses were finally available for analysis. The 

respondents include scientists under the aegis of CSIR (council of scientific and industrial 

research), ICAR (Indian council of agriculture research), DST (Department of science and 

technology) and MEF (Ministry of environment and forest).  

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual Framework 

5.0 RESULTS 

 

5.1  Descriptive Statistics  

 

Table-1 presents a summary statistics of the variables and it can be seen that the average 

score is above 3 on a scale of 5 for all the variables, which indicate that scientist in research 

institute consider these components to be important for research institute. Average 

publications each scientist in last five years is approximately 5, that is, one every year. 

 

Table 1: Descriptive Statistics 

  Average Scores of Human Capital Component   

Scientist Knowledge Skill I&C 

HC (Latent Variable 

Predicted through model) 

Quality of 

publications (SCI 

Publications Last 5 

Years 

1 4.30 4.50 4.00 0.66 8.00 

Quality of 

Publications 
Human Capital Skills 

Innovative and 

creative 

capability 

Knowledge 
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2 2.20 3.30 3.29 -0.71 2.00 

3 2.90 2.90 2.71 -0.76 2.00 

4 2.80 3.30 2.57 -0.72 1.00 

5 4.00 4.80 4.14 0.58 6.00 

6 2.80 2.80 2.14 -0.90 2.00 

7 4.40 3.90 4.43 0.36 5.00 

8 3.00 2.80 2.86 -0.68 3.00 

9 4.20 4.30 3.86 0.49 7.00 

10 2.60 3.40 2.71 -0.61 3.00 

11 4.70 4.80 4.29 0.84 7.00 

12 3.50 3.50 2.71 -0.35 3.00 

13 2.70 2.90 3.29 -0.78 1.00 

14 2.40 2.50 2.29 -1.13 1.00 

15 3.60 4.20 3.43 0.00 3.00 

16 3.40 3.50 4.00 -0.13 4.00 

17 4.40 3.50 3.43 0.03 4.00 

18 3.10 3.80 3.43 -0.25 3.00 

19 4.00 3.20 4.00 -0.20 2.00 

20 4.10 3.30 3.57 -0.14 3.00 

21 4.00 3.20 4.00 -0.14 3.00 

22 4.00 3.00 3.00 -0.35 3.00 

23 3.70 3.60 4.00 -0.02 4.00 

24 3.30 3.60 3.57 -0.24 3.00 

25 3.30 3.40 2.43 -0.48 3.00 

26 2.70 2.90 3.43 -0.70 2.00 

27 4.10 4.10 3.71 0.31 6.00 

28 3.90 3.70 3.00 -0.15 3.00 

29 4.20 3.90 3.71 0.15 4.00 

30 4.10 4.10 3.71 0.31 6.00 

31 2.70 2.90 3.43 -0.70 2.00 

32 4.10 4.10 3.71 0.25 5.00 

33 2.70 2.90 3.43 -0.70 2.00 

34 3.60 3.60 2.57 -0.31 3.00 

35 5.00 5.00 4.43 1.34 13.00 

36 4.30 4.10 3.86 0.57 9.00 

37 3.90 3.00 3.43 -0.20 5.00 

38 4.10 4.30 4.86 0.73 9.00 

39 4.10 3.80 4.43 0.43 8.00 

40 4.30 4.20 4.00 0.56 8.00 

41 3.80 3.80 3.29 -0.04 4.00 

42 4.30 4.30 4.14 0.72 10.00 

43 4.60 5.00 4.57 1.28 13.00 

44 4.50 4.20 3.14 0.59 10.00 

45 3.80 3.60 3.71 0.02 5.00 
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46 4.60 3.90 4.43 0.53 7.00 

47 4.20 4.10 4.14 0.51 8.00 

48 3.80 3.90 3.71 0.00 3.00 

49 2.50 3.00 2.57 -0.84 2.00 

50 4.00 3.80 2.86 -0.10 3.00 

51 3.60 3.20 3.14 -0.31 4.00 

52 3.80 3.50 2.71 -0.28 3.00 

53 3.70 3.50 3.43 -0.14 4.00 

54 3.40 2.50 3.29 -0.56 4.00 

55 3.90 4.20 3.29 0.12 4.00 

56 3.70 3.30 3.00 -0.33 3.00 

57 4.70 4.10 3.43 0.42 6.00 

58 3.40 3.50 2.57 -0.45 2.00 

59 4.90 5.00 4.29 1.13 10.00 

60 3.50 3.20 3.29 -0.31 4.00 

61 3.90 2.90 3.71 -0.25 4.00 

62 4.90 4.50 4.86 0.99 9.00 

63 4.10 3.60 3.14 0.06 6.00 

64 4.90 4.50 4.86 1.11 11.00 

65 3.00 3.10 3.29 -0.58 2.00 

66 4.10 3.60 3.57 0.19 7.00 

67 4.00 3.70 4.29 0.30 7.00 

68 4.00 4.00 3.86 0.34 7.00 

69 3.60 3.80 3.43 -0.01 5.00 

70 4.00 3.50 3.57 0.02 5.00 

71 2.80 3.30 3.43 -0.49 3.00 

72 4.60 4.00 3.57 0.39 6.00 

73 1.00 1.00 2.00 -2.07 0.00 

74 4.10 3.50 3.14 -0.03 5.00 

75 4.60 4.10 3.71 0.55 8.00 

76 4.20 3.40 3.71 0.05 5.00 

77 3.70 4.10 3.14 0.01 4.00 

78 4.00 3.70 4.00 0.14 5.00 

79 4.00 3.90 3.86 0.25 6.00 

80 3.00 2.60 2.57 -0.91 1.00 

81 4.20 4.10 3.57 0.44 8.00 

82 3.60 3.50 2.86 -0.18 5.00 

83 3.60 2.00 2.00 -0.93 3.00 

84 4.50 4.50 4.00 0.82 10.00 

85 4.40 4.00 3.43 0.55 10.00 

86 4.20 3.40 3.00 -0.05 5.00 

87 4.00 4.10 4.00 0.51 9.00 

88 4.20 4.00 3.86 0.45 8.00 

89 4.00 3.70 3.86 0.19 6.00 
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90 4.20 4.10 3.86 0.43 7.00 

91 4.10 3.90 3.71 0.19 5.00 

92 4.80 4.80 4.29 1.10 11.00 

93 3.70 3.70 3.14 0.05 7.00 

94 4.40 4.10 3.57 0.43 7.00 

95 4.50 4.20 3.86 0.59 8.00 

96 3.90 3.90 3.86 0.23 6.00 

97 3.20 3.70 3.86 0.05 7.00 

98 4.10 3.70 4.00 0.34 8.00 

99 2.10 1.90 1.57 -1.50 1.00 

100 3.00 2.60 1.71 -0.92 3.00 

101 4.20 3.90 2.86 0.15 6.00 

102 3.40 3.10 2.57 -0.41 5.00 

103 3.80 4.00 3.43 0.16 6.00 

104 3.80 4.00 3.43 0.22 7.00 

105 3.00 3.10 3.14 -0.49 4.00 

106 3.30 3.20 3.29 -0.36 4.00 

107 4.10 4.00 4.00 0.50 9.00 

108 2.90 3.20 3.29 -0.57 2.00 

109 4.10 4.00 3.71 0.34 7.00 

110 3.70 3.90 3.14 0.00 5.00 

111 2.90 3.80 3.71 -0.08 6.00 

112 3.40 3.00 3.29 -0.28 6.00 

113 2.90 3.00 2.00 -0.77 3.00 

114 4.10 3.70 4.00 0.40 9.00 

115 4.00 3.80 3.14 0.04 5.00 

116 3.90 3.70 4.00 0.29 8.00 

117 2.80 3.40 3.43 -0.40 4.00 

118 3.60 3.80 3.29 -0.03 5.00 

119 3.80 4.00 3.57 0.19 6.00 

Average 3.75 3.64 3.46 

 

5.27 
 

 

5.2 Correlation Analysis  

 

It can be observed from Table-2 that quality of publications has a positive significant 

correlation with knowledge, skills, innovation and creative capability and human capital as a 

whole. It is an indication that the publication quality in research institutes is directly 

influenced by knowledge, skills and innovation and creative capability and overall by human 

capital. 

 

 

Table 2: Correlations 
  

  Knowledge  Skill I&C HC 

Quality of 

Publication 
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Knowledge 1         

Skill 0.789* 1       

I&C 0.668* 0.717* 1     

HC 0.908* 0. 934* 0.822* 1   

Quality of Publication 0.764* 0. 770* 0.698* 0.904* 1 

* Correlation is significant at the 0.01 level (1-tailed). 

 

5.3 Structural Equation Model 

 

In order to overcome the problem of multicolinearity, SEM model is built where knowledge, 

skill and innovation and creative capability are considered as observed variable and human 

capital is taken as latent variable. A measurement SEM model is used to see if knowledge, 

skill and innovation and creative capability are fitting to human capital and if human capital 

has an impact on quality of publications. The results are presented in table-3 and figure-2 

given below. Where IC is innovation and creative capability, and HC is human Capital. 

 
Table-2 Model Output 

Figure-2, SEM 

output 
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As observed in above tables, knowledge, skill and innovation and creative capability are 

fitting the measurement model (p = 0.000) and for the structural model, the Chi square is 

significant (P>chi2)) and the values of CFI and TLI are above .9, so the structural model is 

also significant. Based on the above, we can conclude that human capital is significantly 

affecting the quality of publications in research institutes in India. The model is a good fit and 

on the basis of above results all the above hypotheses, i.e. knowledge is appropriate measure 

for human capital, skill is appropriate measure for human capital, innovation and creative 

capability is appropriate measure for human capital and human Capital has a positive impact 

on quality of publications of research institutes in India are accepted. 

 

LR test of model vs. saturated: chi2(2)   =      1.30, Prob > chi2 = 0.5219

                                                                                             

                     var(HC)    .3446004   .0584561                      .2471283    .4805172

var(e.qualityofpublications)    1.777819   .3188353                      1.250928    2.526635

                   var(e.ic)    .1556758   .0235376                      .1157505    .2093725

                var(e.skill)    .0767619     .01579                      .0512924    .1148784

            var(e.knowledge)      .10729   .0192882                      .0754282    .1526107

                                                                                             

                      _cons     5.268908   .2469209    21.34   0.000     4.784952    5.752864

                         HC     3.986918   .3145704    12.67   0.000     3.370372    4.603465

  qualityofpublications <-   

                                                                                             

                      _cons     3.461345   .0590046    58.66   0.000     3.345698    3.576992

                         HC     .8663236   .0814463    10.64   0.000     .7066918    1.025955

  ic <-                      

                                                                                             

                      _cons     3.642857   .0577644    63.06   0.000     3.529641    3.756073

                         HC     .9641102   .0718716    13.41   0.000     .8232444    1.104976

  skill <-                   

                                                                                             

                      _cons     3.754622    .061623    60.93   0.000     3.633843    3.875401

                         HC            1  (constrained)

  knowledge <-               

Measurement                  

                                                                                             

                                   Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                              OIM

                                                                                             

 ( 1)  [knowledge]HC = 1

Log likelihood     = -466.61819

Estimation method  = ml

Structural equation model                       Number of obs      =       119

Iteration 3:   log likelihood = -466.61819  

Iteration 2:   log likelihood = -466.61819  

Iteration 1:   log likelihood = -466.61826  

Iteration 0:   log likelihood = -466.65363  

Fitting target model:

Latent:       HC

Exogenous variables
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6.0 FINDINGS AND DISCUSSION 

 

Analyzing the role of human capital, this research paper concentrated on the role of 

Knowledge, Skills, Innovation & Creativity on the quality of publications in research 

institutes in India. Based on the empirical analysis, it is found out that knowledge, skills and 

Innovative & Creative Capability does play an important role in the performance (Cater and 

Cater, 2009; Fugate et al, 2009; Li et al, 2009; Rasula et al, 2012) (Calantone et al, 2002; 

Hagedoorn and Cloodt, 2003; Damanpour et al, 2009; Jimenez-Jimenez and Sanz-Valle, 

2011; Bowen et al, 2010; Greenhalgh et al, 2010 Gunday et al, 2011; Cingoz and Akdogan, 

2011; Sok and O’Cass, 2011; Camison and Villar, 2012; Hassan et al, 2012, 2013a, 2013b). 

The findings are consistent with the prevailing view. Human capital as a whole impacts the 

quality of publications of research institutes in a significant manner (Rastogi, 2000; 

Namasivayam and Denizci, 2006; Marimuthu et al, 2009; Choudhury, 2010; Slaus and 

Jacobs, 2011; Maditinos et al, 2011; Crook et al, 2011; Alipour et al, 2012).  

 

Overall, we can say that the innovation & creativity is something, which is internal to the 

scientists, but the research institutes must provide adequate work environment to scientists to 

develop their knowledge, skills and creative ability. The research institutes should facilitate 

the sharing and application of knowledge which is in the minds of people. If it remains 

isolated in the minds, then it does not serve any purpose. 

 

 

6.1 Contribution of the Present Study 

 

This study is helpful for the policy makers, academicians and scientists to understand the 

influence of human capital on performance of research institutes for economic growth and 

sustained competitive advantage. The government can use this study to conduct further 

                                                                            

                  CD        0.924   Coefficient of determination

                SRMR        0.008   Standardized root mean squared residual

Size of residuals     

                                                                            

                 TLI        1.006   Tucker-Lewis index

                 CFI        1.000   Comparative fit index

Baseline comparison   

                                                                            

                 BIC      990.586   Bayesian information criterion

                 AIC      957.236   Akaike's information criterion

Information criteria  

                                                                            

              pclose        0.613   Probability RMSEA <= 0.05

         upper bound        0.160

 90% CI, lower bound        0.000

               RMSEA        0.000   Root mean squared error of approximation

Population error      

                                                                            

            p > chi2        0.000

          chi2_bs(6)      345.427   baseline vs. saturated

            p > chi2        0.522

          chi2_ms(2)        1.301   model vs. saturated

Likelihood ratio      

                                                                            

Fit statistic               Value   Description
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studies in research institutes and other sectors of the economy to improve the knowledge 

about human capital and its usefulness in giving an impetus to economic growth. The impact 

of elements of human capital on the workers’ knowledge and abilities decides the success or 

failure of the organization. 
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