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Abstract 
 

This paper discusses the definition and measurement of innovation at the industry-level. The 

process by which an idea or invention is translated into a good or service for which people 

will pay, or something that results from this process. Depending on the industries, various 

measures of innovative activity are discussed and evaluated. So that, the innovation 

individual measures can only acts as partial indicators of the extent of innovation. Methods 

to create measures of innovation are presented in this paper. The various individual 

measures are aggregated to achieve better measures. The paper also provides a short review 

of previous Iranian industry-level studies on innovation. 
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1 Introduction 
 

Innovation can be defined as all the scientific, technological, organizational, financial, and 

commercial activities necessary to create, implement, and market new or improved 

products or processes [1]. It leads to increased “value”. This “value” is defined in a broad 

way to include higher value added for the firm and also benefits to consumers or other 

firms.  

 Two important definitions are:  

• Product innovation: the introduction of a new product, or a significant qualitative 

change in an existing product.  

• Process innovation: the introduction of a new process for making or delivering 

goods and services. 

Like everything that businesses do which involves the investment of capital and time, 

innovation has to be measured. But unlike most other forms of business measurement, 

measuring innovation presents problems for the process itself that is to be measured. 

The dimensions of organizational innovation are extremely complex. In order to formulate 

the innovativeness of an organization, some scholars extended the dimensions of their 

studies to technological capability measurement indicators, incorporated management 

capabilities and the concept of learning organization [2-8]. They defined innovativeness as 

the overall capability expressed by an individual or group, and the output and structure of 

an organization during the process of knowledge renewal. The breadth of innovation 

includes equipment, systems, policies, processes, products and services. The depth of 

innovation includes importance, degree of influence and effects on long-term profitability. 
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It attempts to propose a typology and construct a multidimensional organizational 

innovation measurement model. By adopting a rigorous study methodology, the 

organization innovation measurement model was developed and used to establish the 

foundation of a more complete theory of organizational innovation. Ming-Ten Tsai et al. 

discussed the analytical typology of organizational innovation in high-tech industry, and 

used some methodology to construct organizational innovation measurement model. They 

showed the “technical innovation” is more important than “administrative innovation” in 

high-tech industry [9]. Richard Adams et al developed a synthesized framework of the 

innovation management process consisting of seven categories: inputs management, 

knowledge management, innovation strategy, organizational culture and structure, 

portfolio management, project management and commercialization. They populated each 

category of the framework with factors empirically demonstrated to be significant in the 

innovation process, and illustrative measures to map the territory of innovation 

management measurement [10]. Marks Rogers discussed a large range of innovation 

indicators. Survey data can provide a number of innovation indicators such as whether 

new products or processes have been introduced, or the share of sales attributable to new 

products or processes, over a set time period.  He added a number of quantitative measures 

of innovation including: R&D, patents, trade marks, designs; as well as the expenditure on 

training, investment, marketing and new technology. He concluded that each of the 

measures has some validity, but none can act as a stand alone measure of innovation. This 

is the reason why such measures should perhaps be called “indicators” [11].  

In this paper innovation process is presented in nine steps. For each step some qualitative 

indicator are suggested. A questionnaire method is used to evaluate innovation in five 

Iranian industries with different activity fields. 

 

2 Innovation Methodology 
 

Imaging of the innovation process as a funnel has been recognized by the researchers. 

Only few finished ideas from many input ideas come out from the funnel. The outputs are 

ready to go to market, provide value and return on investment, earn remarkable revenues 

and profits. It is important to pay attention to the process happens inside the funnel. 

 
Fig. 1 Funnel of innovation 

 

In this paper the nine elements of the process of innovation are described and the 

measurements of those are presented. These elements contain: Strategic thinking, Portfolio 

Management, Research, Ideation, Insight, Targeting, Innovation Development, Market 

Development and Selling [12]. 
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2.1 Strategic Thinking 

 

First we have to find a need which is not satisfied by the current market in the business. 

The creative thinking and innovation start from this point. Systemic problems or 

weaknesses in a business, changing customer demands or competitor offerings, or 

advancements in technology or the field a business is in maybe provide these areas of 

opportunity. Better Understanding of the strategic challenges gives greater opportunity 

for innovation. 

To measure strategic thinking, the followings must be evaluated: 

1. The vision and mission of the industry are well defined. 

2. The vision and mission of the industry are well known by all employees. 

3. The system of suggestion is worked properly. 

4. A centre for research and development (R&D) is activated. 

5. The employees of R&D centre have good sense of the business. 

6. Time and money investment for innovation. 

7. Expected return on investment in innovation. 

 

2.2 Portfolio Management 
 

Innovation is engaged with accepting risk to be in the process. There is no a guarantee 

to be every innovation process successful. So an industry must be able to provide a set 

of idea and follow the ideas, invest and manage those until receive to a point that it can 

be recognized whether it is profitable to continue it or not.  

To measure Portfolio Management, the followings must be evaluated: 

1. System of documentation, innovation process must be documented to help the 

organization to learn from weakness and strengths. 

2. System of learning, each experience must be learnt by the innovation participant. 

3. The ratio of successful process during a period. The ratio must show an increasing 

behavior. 

The above two elements are the input to the funnel. 

 

2.3 Research 

 

Having the policy of the industry in mind, to start steps in the funnel a research must be 

conducted. It investigates the customer's need, right market opportunity for the industry 

and the technology which is able to satisfy the need and provide a Competitive 

Advantage for the industry. 

To measure research element, the followings must be evaluated: 

1. Participant knowledge about industry policy 

2. Participant knowledge about  new related technology 

3. Participant knowledge about customer's need 

4. Time and money investment in research 

5. Future study in the market dimensions, such as future customer needs and 

competitors' actions. 

 

2.4 Ideation 

 

This element is the closest to creation and innovation. As the place which must be 

focused for innovation is explored in previous step, the process is ready to search for 

new ideas to solve a problem, satisfy a need, and develop a new product or process 
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which provide a competitive advantage to the industry. The system must be ready to 

collect new idea in formal or informal creation and from any person, inside or outside 

of the industry. Brain storming, panel discussion, tinkers or any other method can be 

applied. 

To measure ideation element, the followings must be evaluated: 

1. The level of self-esteemed in the industry people 

2. The level of creation 

3. The level of people contribution 

4. The level of education and wealthy of the employee 

 

2.5 Insight 

 

Insight is the point of convergence where we transform ideas at the convergence of 

technological possibility, customer understanding, and market knowledge to create 

actionable insight about innovation opportunities. In pursuit of this convergence we 

experiment with myriad different ways to fit them together. 

To measure ideation element, the followings must be evaluated: 

1. Technical goodness of the developed idea across the ideas 

2. Market goodness of the developed idea across the ideas 

 

2.6 Targeting 

 

Now the process is in the place to choice the type of innovation. It can be product or 

process innovation, creative work environment or Marketing innovation or other type of 

innovation. Each of those has specific activities and process to develop the idea. Now 

the various ideas in the portfolio help the process to select a right innovation.  

To measure ideation element, the followings must be evaluated: 

1. Diversity of the ideas  

2. Innovation management 

 

2.7 Innovation Development 

 

In this step all required things to transform ideas into finished products. You engage in 

extensive engineering and lab testing, build prototypes, test assumptions talk to 

customers again, this time with specific products, processes, and services in mind. 

You’ll also interact with potential customers and non-customers to see how they 

respond. 

To measure ideation element, the followings must be evaluated 

1. People self-confidence 

2. The qualification of people in the process 

3. Patent activity 

4. Funds for R&D 

5. Availability of materials 

 

2.8 Market Development 

 

Now the industry has a thing which must be offer to customer in a way that she/he can 

understand it. Once video was a product which was used only by studios, but now every 

house has an equipment such as DVD player, the improved version of video, to play 
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their favorite films. It is the result of market development in a very creative way. 

Sometimes new needs must be introduced to customers. 

To measure ideation element, the followings must be evaluated 

1. Understanding customer 

2. Attempts for expanding the market 

3. System for following market changes 

4. Creative stuff 

5. Feedback system to innovation process 

 

2.9 Sales 

 

Output of the process is sales. This output is in term of money. So there is a lot of 

quantitative indexes which can measure the success of the step. But as this paper 

focuses on evaluating innovation in industries by qualitative means, an attempt has been 

done to form the measurement in this way. 

To measure ideation element, the followings must be evaluated 

1. Services to customer 

2. Expanding the market 

 

3 Analytical Method 
 

The indicators of the steps are evaluated in many Iranian industries with different activity 

fields. Their areas of works are: 

1. Pharmaceutical Industry 

2. Food Industry 

3. Automobile Industries 

4. Agriculture Industry 

5. Textile Industry. 

A questionnaire method is used, base on a study different weights are assigned to each 

indicator. 

1i

i

W                      (3-1) 

where: 

iW    is the wight of 
thi  indicator 

The mark of each step is calculated using the below equation: 

 ij i i

i

Mark W A                  (3-2) 

where: 

ijMark  is the mark calculated for thi  step of thj  industry 

iA    is the mean of the marks assigned to the indicator by Respondent 

Mean of the mark of each step for different industries are shown in Table 1. 

where: 

jScore   is the score catch by the thj  industry. 

Once the mark of each step has been found, the score for each industry is available by 

solving the following equation: 
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Table 1 Mean of each step for different industries 
 

Industry Pharmaceutical Food Automobile Agriculture Textile 

Strategic 

Thinking 
3.20 4.60 3.74 2.50 2.00 

Portfolios 3.20 4.80 2.51 2.25 2.50 

Research 4.00 4.00 4.00 3.25 3.00 

Insight 2.80 3.60 4.50 2.50 2.25 

Ideas 3.40 3.80 3.25 2.75 3.50 

Targeting 4.40 4.40 2.75 2.25 3.00 

Innovation 

Development 
3.20 4.00 4.00 2.50 3.50 

Market 

Development 
2.80 3.75 3.75 2.00 2.25 

Sales 3.20 4.77 4.75 2.50 3.50 

 

Table 2 Scores of the Industries 
 

Industry 
Pharmaceutical Food Automobile Agriculture Textile 

Sample 

1 3.55 3.89 3.44 2.11 2.56 

2 3.89 4.22 3.89 2.89 3.33 

3 3.67 3.67 3.56 2.56 2.78 

4 2.89 4.33 3.89 2.56 2.45 

5 2.89 4.56    

 

 

4 Conclusion 
 

An ANOVA test is conducted and its table is presented in Table 3. It is find that there is 

significant difference between the mean scores of the five industries. Base of a series of   

t-test the order of the means are as:  

1. Food industry  

2. Automobile  

3. Pharmaceutical  

4. Textile  

5. Agriculture 

           Table 3 ANOVA Test for (Table 2) 
 

Source of 

Variation 

Degree of 

Freedom 

Sum of 

Square 

Mean 

Square 
F   

Value 

Total 21.00 9.82   

Industry 4.00 7.54 1.89  

Error 17.00 2.28 0.13 14.05 

The study suggests that innovation in Iran is related to the type of Industry. 
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