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Abstract: Innovation is the key factor for an organization to be successful.  Innovation is result of ‘out of the box thinking’ in 

an organization and is essential in this competitive world for its survival and to be successful. Innovation is not linear but 

multidimensional and complex. It is very important to identify the variables which are significant for innovation.  In this paper 

both tangible and intangible variables which may have significant influence on innovation are identified and listed. An 

empirical study is carried out to find out the kind of influence each of the various identified variables have on innovation. Since 

no proper tool is available there is a need also to have a tool which is helpful in measuring the impact of various identified 

variables which may have significant influence on innovation.  An instrument developed to measure the significance of each of 

the variables on innovation is presented in this paper. Cluster sampling technique is used for the empirical study and the 

respondents are professionals from the IT sector.  

Keywords- Innovation, Information Technology, Tangible Variables, Intangible Variables, Innovation Measurement 

Instrument, Innovation Mechanism 

I. INTRODUCTION 

 

Organizations which do not innovate continuously will fail 

in the long run. Ample examples are there to prove this 

point. Conglomerates which did not innovate are now 

fighting for the survival and few of them are fast losing their 

relevance in the market.  Organizations which respond to the 

opportunity and provide sufficient space to think and act out 

of the box will have the right tool to beat the competition 

and stay ahead of others. 

 

There are many variables which contribute towards 

innovation and these are the mix of tangible and intangible 

in nature. Origin of innovation may cross the boundary of an 

organization and it could be an open environment. 

 

Measuring the influence of intangible contributor is not 

straight forward. It may need aliases to interpret their 

influence.  

 

Intangible and tangible contributors may be classified as 

follows: 

 Characteristics of employees 

 Characteristics of organizations 

 Characteristics external to the organization and 

employees  

 

Researches have ample proof to believe that both tangible 

and intangible characteristics will contribute to the 

emergence of innovation. But which of the tangible or 

intangible characteristics are responsible for the emergence 

of innovation is not clearly understood.   

 

This research is aimed at finding out the tangible and 

intangible variables which may be responsible for driving 

innovation. In this paper various variables which may have 

significant influence on innovation is identified. With the 

help of empirical study the opinion about the influence of 

identified tangible and intangible variables are obtained from 

the professionalswho are working in the different hierarchy 

in the software industry. Thus this research is resulted into a 

tool which can be used to measure the influence of different 

tangible and intangible variables on innovation in 

Information Technology sector. 

 

Rest of the paper is organized as follows. Section I contains 

the literature review and it has resulted in identifying the list 

of tangible and intangible variables which may have 

significant influence on innovation. These identified 

variables have become the items of a questionnaire which is 

used to get the opinion of professionals working in the 

various hierarchies of software industry. In section II 

methodology used to find out the level of influence each of 

the identified tangible and intangible have on innovation is 

discussed. Section III contains the analysis of the responses 
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received. Inference obtained is discussed in section IV. 

Section V contains conclusion and future scope.  

 

 

II.LITERATURE REVIEW 

 

Innovation cannot be measured with a single indicator or it 

cannot be measured directly because it is not simple but is a 

complex and multidimensional activity [5]. 

 

 If innovation is to be successful many factors which 

are compliment to each other are essential and not 

just the technology but it is much more than that. 

 Innovation’s complex multiplicity feature cannot be 

captured adequately with a single measurement.  

 Demand in the market determines the rate of 

investment and bringing out the new products. So 

this is also important in driving innovation.   

 

It is understood that both tangible and intangible factors are 

responsible for innovation but since intangible assets are not 

present in the physical format, measuring influence of them 

is not a straight forward task. So the indirect measurement 

option is used. Substitution methods are formulated and they 

are characterized. Depending on the kind of control the 

companies have on the intangible assets, they can be 

categorized into three different categories [1] and they are 

listed as given below: 

 

• Databases the companies build and the patents which are 

created are owned and controlled by the companies, so they 

may be separated and sold. These assets are at the discretion 

of the companies.  

• Assets like Research and Development department and 

certain processes which are pertaining to organizations 

although are controlled and owned by the organizations, they 

may not be separated out and sold. 

• Although the patents and processes are created by the 

employees but owned by the companies the knowledge and 

the skills acquired by the employees during the process 

cannot be owned and controlled by the organizations. 

Companies can make use of it.  

 

Innovation metrics are evolved over the years and it has 

taken several forms. These metrics were used to measure 

both the tangible and intangible assets in an organization.  

 

Few of the generations of innovation metrics are identified 

[6] and are given in Table1: 
Table 1: Evolution of Innovation Metrics[6] 

First 

Generation 

(1950s-1960s) 

R & D Expenditure, S & T 

Personnel, Capital & Tech 

Intensity 

Second 

Generation 

Patents, Publication, Quality 

Change & Products 

(1970s -1980s) 

Third 

Generation 

(1990s) 

Innovation Surveys, Indexing, 

Bench marking innovation capacity 

Fourth 

Generation 

(2000 onwards) 

Knowledge, Intangibles, Networks, 

Demand, Management techniques, 

Clusters, Risk/Return, System 

Dynamics  

 

 Inputs like R & D investments, R & D infrastructure, 

number of S & T personnel etc. were used to measure 

the innovation related activities in 1
st
generation metrics. 

 Intermediate outputs of R&D activities such as patents, 

publications etc. were considered during the 2
nd

 

generation metrics. 

 Focus was on wider group of innovation indexes and 

indicators which were based on interviews, surveys etc. 

in the3
rd

generation metrics. 

 In the 4
th

 generation metrics the focus is on intangible 

assets like knowledge, networks, demand, management 

skills etc. and it is getting evolved.  

 

A number of metrics that are generally engaged for 

measuring innovations are listed below [8]: 

 

 Revenue growth from new products: This is one of the 

widely used metric by the major companies. It is based 

on strategic revenue earning targets benchmarked by the 

companies and an indulgent of how the companies can 

reach its growth targets. 

 Patent submission: It talks about the number of patents 

by an organization and thus protecting intellectual 

property.   

 Idea submission and flow: The new creative ideas 

flowing through an idea managing system deliver a 

noticeable locus point to the magnitude and superiority 

of proposals.  

 

There are few instruments available for measuring the 

intangible assets and innovation capacity but they are not 

complete. These instruments are not comprehensive in 

measuring the influence of tangible and intangible factors on 

innovation. Following are the few instruments which are 

used to measure innovation but are not complete. 

 

Intangible Asset Monitor: This tool is a structure for 

measuring intangible assets and information movements 

using metrics which are non-monetary [2], [7].  The 

companies gather intangible assets to enable this gathered 

knowledge and physical inputs to be transformed into 

tangible outputs which results into financial gains. 

 

Cash Curve: This tool uses the profit made as a metric for 

examining the progress and success of the innovative 

product. This demonstrates the total amount of cash flow in 



   International Journal of Computer Sciences and Engineering                                     Vol.6(7), Jul 2018, E-ISSN: 2347-2693 

  © 2018, IJCSE All Rights Reserved                                                                                                                                        459 

the entire innovation process leading to innovative product. 

The cash flow at any given point of time in the innovation 

process is a function of past investments, present costs, 

projected and actual sales revenue from the product under 

consideration. Depending on projections about the market 

trends, needs and technical viability the cash curve gives the 

approximate requirement for cash needed for bringing out an 

innovative product [4]. 

 

Technology Factors: This tool is used for gauging the 

productivity of R &D and other accomplishments which 

generate knowledge and in turn patents which are intangible 

assets. Thus this tool is used to manage the knowledge base 

in turn the intellectual capital [2]. 

 

Skandia Navigator: Intangible assets report which represents 

the intellectual capital of an organization is produced along 

with the traditional financial report for the first time by 

Skandia a Swedish accounting and financial services 

company. Many companies have formed Skandia’s methods 

for measuring and reporting knowledge base [2]. 

 

IC-dVal: This tool integrates a resource based view of the 

company which correlates the financial outcome with the 

economic value of intangible assets [3]. 

 

 

III. METHODOLOGY 

  

Tangible and intangible variables which may have 

significant influence on innovation is identified with the help 

of the literature review and a pilot study which was 

conducted with the select group of IT professionals working 

in the different hierarchies in the IT industry. Thus in total 

25 tangible and intangible variables are considered and they 

became the items of the questionnaire.   

 

The target populations for this research are the IT 

professionals of different cadres in the software industry. 

Samples are selected through cluster sampling technique. 

The sample questionnaire is shown in Figure 1.  

Questionnaire was sent both in electronic and physical 

format.  

 

IT professional have given their opinion about their 

perception towards each of the 25 variables.The responses 

received were analyzed and are tabulated in the result 

section. 

 

 

 
Figure 1: Sample Questionnaire 

 

IV. RESULT 

 
In total 1023 completed responses are received back (with 

the return rate of 60%) after repeated follow up from the IT 

professionals. These responses are analyzed and the 

influence of identified variables as perceived by the IT 

professionals is calculated. 

 
Out of the total 1023 responses percentage of respondents 

who have opted for ‘Strongly agree’ and ‘Moderately 

agree’for the influence of each of the variables on innovation 

is calculated. This analysis is shown in Table 2. A list of 

variables which have percentage of respondents who have 

opted for ‘Strongly agree’ and ‘Moderately agree’ for each 

of the variables is equal to or greater than 70% is identified. 

There are 14 variables which satisfy the criteria. Thus this 

list of 14 variables are inferred to have significant influence 

on innovation and this is shown in Table 3 and depicted 

using graph as shown in Figure 2. It is also noted that 

influence of each of the 14 variables are not equal but differ. 

For example Percentage of influence of the variable 

“Freedom to experiment given at work place” is considered 

to have highest influence with 89.73% compared to the other 

variables and the percentage of influence of the variable 

“Interdepartmental communication has significant impact in 

promoting innovation in employees” has just 71.94% which 

is lowest among the 14 variables which surpass the 70% 

mark. 
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A= Number of respondents out of the total 1023 respondents 

who have opted for ‘Strongly agree’ and ‘Moderately agree’ 

for the influence of each of the variables on innovation. 

 

B= Percentage of respondents out of the total 1023 

respondents who have opted for ‘Strongly agree’ and 

‘Moderately agree’ for the influence of each of the variables 

on innovation. 

 
Table 2: Analysis of the responses 

 
 

Table 3: Variables identified to have influence on Innovation 

 

   
Figure 2: Analysis of the response for each of the variables 

V. CONCLUSIONS AND FUTURE SCOPE 

The search for the specific variables which may have 

significant influence on innovation has narrowed down to 14 

from a total of 25 tangible and intangible variables initially 

identified. This process is carried out with the help of the 

analysis of the responses. This test has gauged the influence 

of different selected variables that are part of the three 

categories of factors which may have significant influence 

on innovation.  

 

Thus the analysis has drawn an inference which has 

identified 14 out of the 25 variables showing their influence 

on innovation and they are experience of an employee, 

attitude of an employee, team spirit of an employee, 

incentive given to an employee, structure of the 

organization, freedom to experiment in workplace, support 

to R & D, opportunity, intense competition, technological 

changes, regular training and free environment are 

synchronous with the general perception of the IT industry 

that these variables may have significant influence on 

innovation and it is also practically proved by the examples 

of many IT companies.  

 

A further study on how these shortlisted 14 variables 

influence innovation is being carried out. Creation of an 

innovation index is in progress. These identified variables 

and corresponding observable activities or practices under 

each of the variables can become the components of the 

innovation index which can be used to measure the 

innovation capability of an IT organization.  
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