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Abstract: The expanding globalization causes growing competition, especially in the context of Industry 4.0. One of the most important 

success factors for companies to managing the growing competition is to generate constant innovation. Companies show a high number and 
diversity of different business activities and follow different approaches to enable the constant generating of new innovations, but the 

problem is how to prove if the business activities were helpful to generate innovations in controlled and measurable way to avoid that the 

innovation activities were only time and resource consuming. The whole process which includes all activities for generating innovation for 
example the development of a basic idea to a new innovation with a successful business model is defined by the term innovation strategy. 

Especially for Small and Medium Enterprise (SME) is the measurement of the effectiveness of innovation activities of high importance 
caused by limited resources This article presents one possible approach how an innovation strategy can be mensurable through the method 

of a questionnaire-based business survey for SMEs which enables companies to evaluate the effectiveness of an innovation strategy. The 
result of the article is the description and presentation of possible indicators and their units for measurement as a fundament for a 

questionnaire for a business survey which helps to identify the degree of an innovation and consequently of an innovation strategy. 
Keywords: INNOVATION STARTEGY, MEASURMENT OF INNOVATION, BUSINESS SURVEY, QUETIONNAIRE DEVELOPMENT  

 

1. Introduction 

Innovation is one of the key factors of the success of a company 

and is an essential strategic component to survive in a growing 
competitive market environment. The term innovation is of Latin 

origin and means renovation or change. In general innovation stands 
for the three-step process of an idea, invention and diffusion [1]. 

Therefore, in a business context innovation can be conceptualized 

as an incidence (idea) for a product (invention) which has not been 
there before and which results in a high market acceptance 

(diffusion) [2]. The meanings of the term innovation are of high 
complexity and therefore result in a large number of existing 

definitions. According to Haddad and Williams (2019) common and 
general characteristics of the term innovation exist and is defined as 

an implementation of change that introduces improvements [3]. 

Gault (2018) specifies the word implementation stating that 
innovation is an implementation of a new or significantly improved 

product. A product can be a good or a service [4]. In summary the 
mentioned aspects and characteristics of the term innovation lead to 

the following definition applied in the context of this article: An 
innovation is an idea which is developed to an invention which 

creates change in the form of new products/services or 
product/service improvements, accompanied by high market 

diffusion.  

A strategy is defined as a plan which has some sort of 

consciously intended course of action and can be regarded as a 
guideline to deal with a situation [5]. If a company choses to 

generate innovation, strategically, it needs a plan according to the 
given corporate strategy [6]. Innovation strategy is therefore defined 

as a set of actions fostering all procedures in an organization, 
including strategic goals and guidelines which have the goal to 

generate innovations and therefore innovation does not have to be 

an accident, with a well-defined strategy a company can control and 
manage the generation of innovation [7-10]. 

 In the Indicators Report on the Innovation Survey 2017 it 

becomes clear that large companies have a higher innovation 
success and have more innovation funds available. In contrast, 

Small and Medium Enterprise (SME), companies with less than 250 
employees show less innovation activity [11]. Due to their size, 

SMEs are confronted with different challenges than large 

companies. These include lack of financial or human resources. 
These challenges have to be mastered in order to be able to survive 

in the competition and to innovate successfully [12]. Therefore, the 
observation of the efficiency of the activities which are implicated 

to generate innovations and are bundled up in an innovation strategy 

is of high importance for SMEs to avoid expensive but inefficient 

activities.  

The aim of the article is to present a possible approach to 
measure a specific innovation strategy. This is achieved by 

describing business surveys and their general approaches and 
implications as a possible method to measure innovation strategies. 

After this general introduction in the topic of business survey this 

article presents the transfer of conceptualization, measuring 
innovation and operationalization of a business survey for the 

measurement of the effectives of an innovation strategy. The final 
result of this article presents a possible structure for a questionnaire 

of a business survey which evaluates and therefor helps to identify 
the effectiveness of an innovations strategy of SMEs. 

2. Prerequisites and means for solving the problem 

 A business survey which analyzed the efficiency of an 
innovation strategy represents a powerful tool to control the 

innovation activities of an organization and to prove their 
functionality especially for SMEs. But the measurement of an 

innovation strategy represents a challenge to generate a survey 
approach which includes all relevant aspects of the concept of 

innovation because this topic is characterized through a high 
number of different aspects and dimensions. Concerning a survey 

which tests a specific innovation strategy, the survey has to include 

questions which are well-defined to generate a meaningful result. 
To achieve this, it is of high relevance to define the 

conceptualization and operationalization of the survey [13].  

2.1 Conceptualization and operationalization of a 

business survey 

Before developing a survey and its questions, the most 

important step is to define the concept that should be analyzed 
through the survey. This starting point is critical for getting the data 

the researcher wants. The researcher first decides what concepts are 
of interest, and secondly, how to define those concepts [14]. Within 

a theory, the concepts of interest are described in a network of 

relationships among attributes. Attributes are the building blocks of 
concepts. An attribute stands for the smallest piece of measurable 

information that can be identified. A concept is defined by 
associating a concept to one or more attributes. In the case of a 

survey, questions in a questionnaire are specified to measure these 
attributes. Questions are the operationalization of these attributes; 

they are the operational definitions according to which the attributes 
are measured. This includes the wording of a question and 

answering options. [13].  
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The following figure demonstrate the way of conceptualization 
and operationalization and how to get from the theory to the 

concept and their attributes and the further step of developing 
specific questions which build a questionnaire and which in turn is 

used for a busines survey to collect data. 

 

Fig. 1: From theory to data [13] 

In Fig. 1 two different methods exist to achieve an approach for 

conceptualization and operationalization: The top-down and the 
bottom-up approach. The different between both methods is the 

starting point and way from theory to data.  

2.2 Conceptualization of the measurement of innovations 

strategies 

A business survey which tests the efficiency of an innovation 

strategy has the underling concept of innovation and the 

measurement of innovation. For the topic innovation and its 
measurement there exists a high number of established concepts in 

the literature [15]. Especially the work of the global community of 
practitioners in the OECD Working Party of National Experts on 

Science and Technology Indicators give a well-analyzed overview 
how to conceptualize and measure innovation in business contexts 

[16]. Caused by the high variety of concepts of measuring 

innovation a survey about testing an innovation strategy should be 
built on the method of top-down from theory to data and with the 

approach of dimension/attribute analysis. This approach includes 
the idea that empirical attributes or indicators are specified for the 

concepts in a theory. The process of concept specification is driven 
by an existing theory, logical reasoning, or may also be based on 

results from previous research. To evaluate a strategy, one cannot 
measure the strategy itself, but one has to analyze the dimensions 

which are affected through a strategy and to measure the attributes 

which define the dimension of the strategy through its specific 
indicators.  To demonstrate this logic: If one wants to evaluate the 

climate it would be necessary to analyze the dimension weather 
with its attributes temperature and amount of precipitation which 

are indicated through degree Celsius and milliliter per square meter. 
It is reasonable to analyze an innovation strategy by measuring the 

dimension of innovation. The survey for the efficiency of an 

innovation strategy has to analyze the influence of this strategy on 
innovation of the organization through the attributes of innovation 

through its indicators. The following figure displays the different 
aspects to measure the innovation strategy.  

 

Fig. 2: Aspects of the measurement of the efficiency of an innovation 
strategy 

To summarize the mentioned aspects in the idea of the theory-
driven top-down method to develop a survey, the efficiency of an 

innovation strategy can be measured through the concept of 
innovation and its attribute which are defined through specific 

indicators. To define the concept of innovation and its 
measurement, this article is based on the framework of the Oslo 

Manual 2018 which is described in detailed in the following 

chapter. 

3. Solution of the examined problem 

The current standard work for the measuring of innovation is 
the Oslo Manual 2018 established by the Organisation for 

Economic Co-operation and Development (OECD). The Oslo 
Manual provides guidelines for collecting and interpreting 

innovation data. It is intended to facilitate international 

comparability and offers a platform for research and experiments to 
measure innovation. The guidelines are primarily intended to 

support national statistical offices and other producers of innovation 
data in the design, recording and publication of innovation measures 

in order to meet a range of research needs. In addition, the 
guidelines are intended to be of direct value to users of information 

about innovation. These guidelines can be seen as a combination of 
formal statistical standards, best practice recommendations and 

suggestions for extending the measurement of innovation. [16]. 

A survey of an innovation strategy through the measurement of 

innovation includes the identification of a set of one or more 
attributes that the innovation is expected to achieve. The measurable 

attributes can be grouped by areas of influence into the following 
categories: Markets for the firm’s products, Production and 

delivery, Business organisation and Economy, society or 
environment. The Oslo Manual listed innovation attributes for 

measurement through the classification into the four mentioned 

categories [16]. 

Table 1: Attributes for measurement of innovation through the 

classification[16] 

Areas of 
influence 

Markets for 
the firm’s 
products 

Production 
and 

delivery 

Business 
organization 

Economy, 
society or 

environment  

Attributes 

for 
measuring 
innovation 

 

Upgrade 
goods or 
services 

Upgrade 
outdated 

process 
technology 

or 
methods 

Improve 
capabilities for 

absorbing, 
processing and 

analysing 
knowledge 

Reduce 
negative 

environmental 
impacts 
/deliver 

environmental 
benefits 

Expand the 
range of 
goods or 

services 

Improve 
quality of 
goods or 

services 

Improve 
sharing or 
transfer of 
knowledge 

with other 
organisations 

Improve 
public health, 

safety or 

security 

Create new 

markets 

Improve 
flexibility 

for 

producing 
goods or 
services 

Improve the 
efficiency or 

function of the 
firm’s value 

chain 

Improve 
social 

inclusion 

Enter new 
markets or 

adapt 
existing 

products to 
new markets 

Increase 
speed of 

producing 
goods or 
delivering 
services 

Improve or 
develop new 
relationships 

with external 
entities (other 

firms, 
universities, 

etc.) 

Improve 
gender 
equality 

Increase or 
maintain 

market share 

Reduce 

labour 
costs per 
unit of 
output 

Increase 

business 
resilience and 
adaptability to 

change 

Improve 
quality of life 
or well-being 

Increase the 

reputation, 
brand 

Reduce 

material, 
energy 

Improve 

working 
conditions, 

Comply with 

mandatory 
regulations 
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awareness, 
or visibility 
of goods or 

services 

costs or 
operating 
costs per 
unit of 
output 

health or safety 
of the firm’s 

personnel 

Comply 
with market 
regulations 

Implement a 
new business 

model 

Adopt 
standards 

and 
accreditation 

Reduce 
time to 
market 

Contribute to 
the 

development 
of standards 

Comply with 
voluntary 
standards 

In the following chapter the transfer of the attributes of innovation 

defined by Oslo 2018 to a business survey approach with the intend 
to analyze the efficiency of a specific innovation strategy is 

presented. 

4. Results and discussion 

Following by the process displayed in Fig. 2 a survey 

which evaluates an innovation strategy can be built through possible 
indicators and their unit of measurement for each attribute which 

can be asked through question. In addition to this, every indicator is 
categorized into a qualitative or a quantitative indicator. The logic 

behind this categorization is that only an indicator is categorized 
quantitative if a quantitative measurement or calculation can be 

made which are only caused comprehensibly by the specific 

innovation strategy. Non-clear quantifiable indicators are 
categorized qualitative. Through choosing a qualitative indicator in 

the case of a no-clear quantifiable indicators one is able to 
guarantee that no over interpretation of the influence of an 

innovation strategy is made. One example for this logic of 
categorization can be seen in the attribute Increase the reputation, 

brand awareness, or visibility of goods or services and its indicator 
(shown in the next table) increase of publication, likes on social 

media, customer request because the increase of for example likes 

on social media can hardly lead back to one specific innovation 
strategy. It cannot be excluded that activities of the marketing or 

other departments have an influence, too. A qualitative evaluation 
with an adding literal explanation of the given answer, which is 

explained in further sections, is more helpful to get meaningful 
results. Table 2 shows the attributes of innovation of Oslo 2018 and 

their transferred indicators and units of measurement.  

Table 2: Indicators and their units of measurement of the Attributes for 

measurement of innovation 

Area of 

influence 
Attribute Indicator 

Unit of 

measurement 

Markets for 
the firm’s 
products 

Upgrade goods 
or services 

qualitative literal 
evaluation of 

improved 
properties 

yes / partially / 
no 

Expand the 
range of goods 

or services 

quantitative 
number of added 
products or goods 

in number of 
added products 

or goods 

Create new 
markets 

quantitative 
number of added 

markets 

in number of 
added markets 

Enter new 
markets or adapt 

existing 
products to new 

markets 

quantitative 
number of added 

markets 

in number of 
new markets 

Increase or 
maintain market 

share 

quantitative 
increase of market 

share 

in % of 
increased 

market share 

Increase the 
reputation, 

brand 
awareness, or 
visibility of 

goods or 
services 

qualitative literal 
evaluation of 
increase of 

publication, likes 

on social media, 
customer request 

yes / partially / 
no 

Comply with 
market 

qualitative literal 
evaluation of 

yes / partially / 
no 

regulations compliance of 
regulations 

Adopt standards 
and 

accreditation 

qualitative literal 
evaluation of 

adaptation of 
standards 

yes / partially / 

no 

Production 
and delivery 

Upgrade 
outdated process 

technology or 
methods 

qualitative literal 
evaluation of 

improved process 
properties 

yes / partially / 
no 

Improve quality 
of goods or 

services 

qualitative literal 
evaluation of 

improved goods 
and services 

yes / partially / 
no 

Improve 

flexibility for 
producing goods 

or services 

qualitative literal 

evaluation of 
flexibility for 

goods and service 

yes / partially / 
no 

Increase speed 
of producing 

goods or 
delivering 
services 

quantitative 
evaluation of time 
difference of old 

and new speed of 
producing goods 

or delivering 
services 

in % increase of 
speed 

Reduce labour 
costs per unit of 

output 

quantitative 

labour costs 
difference per unit 

of output 
difference 

in € 

Reduce 
material, energy 

costs or 
operating costs 

per unit of 
output 

quantitative 
material, energy 

costs or operating 
costs difference 

per unit of output 
difference 

in € 

Reduce time to 
market 

qualitative 

evaluation of time 
of market 
entrance 

yes / partially / 
no 

Business 
organisation 

Improve 
capabilities for 

absorbing, 
processing and 

analysing 

knowledge 

qualitative literal 
evaluation of 

capabilities for 

absorbing, 
processing and 

analysing 
knowledge 

yes / partially / 
no 

Improve sharing 
or transfer of 

knowledge with 
other 

organisations 

qualitative literal 

evaluation of 
sharing or transfer 

of knowledge 
with other 

organisations 

yes / partially / 
no 

Improve the 

efficiency or 
function of the 

firm’s value 
chain 

qualitative literal 

evaluation of 
efficiency or 

function of the 
firm’s value chain 

yes / partially / 
no 

Improve or 

develop new 
relationships 
with external 
entities (other 

firms, 
universities, 

etc.) 

qualitative literal 
evaluation of new 
relationships with 
external entities 

(other firms, 
universities, etc.) 

yes / partially / 
no 

Increase 
business 

resilience and 
adaptability to 

change 

qualitative literal 
evaluation of 

business 
resilience and 
adaptability to 

change 

yes / partially / 
no 

Improve 
working 

conditions, 
health or safety 

of the firm’s 

personnel 

qualitative literal 
evaluation of 

working 
conditions, health 

or safety of the 

firm’s personnel 

yes / partially / 
no 
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Implement a 

new business 
model 

qualitative literal 
evaluation of 

implement new 
business model 

yes / partially / 
no 

Contribute to 
the development 

of standards 

qualitative literal 
evaluation of 

contributing to 
the development 

of standards 

yes / partially / 
no 

Economy, 
society or 

environment 

Reduce negative 
environmental 

impacts /deliver 

environmental 
benefits 

qualitative literal 

evaluation of 
environmental 

impacts /deliver 
environmental 

benefits 

yes / partially / 
no 

Improve public 
health, safety or 

security 

qualitative literal 

evaluation of 
public health, 

safety or security 

yes / partially / 
no 

Improve social 
inclusion 

qualitative literal 
evaluation of 

social inclusion 

yes / partially / 
no 

Improve gender 

equality 

qualitative literal 
evaluation of 

gender equality 

yes / partially / 

no 

Improve quality 

of life or well-
being 

qualitative literal 

evaluation of life 
or well-being 

yes / partially / 
no 

Comply with 
mandatory 
regulations 

qualitative literal 
evaluation of 

compliance with 
mandatory 

regulations 

yes / partially / 
no 

Comply with 
voluntary 
standards 

qualitative literal 
evaluation of 

compliance with 
mandatory 

regulations 

yes / partially / 
no 

 

4.1 Exemplary questionnaire structure for the 

measurement of an innovation strategy 

To follow the logic of Figure 2 and the aspects of the 

measurement of the efficiency of an innovation strategy, every 
attribute, defined by the Oslo 2018 has its indicator and a specific 

unit of measurement like shown in Table 2. Like displayed in 

Figure 1 out of the attributes, questions can be constructed which 
build together a questionnaire for a business survey.  

4.1.1 General construction of a question to measure an 

innovation strategy 

To construct a business survey for the measurement of the 
efficiency of an innovation strategy a question can be built in 

general like the following:                                
Question: Did the “specific name of the innovation strategy” 

contribute to “attribute”?              
Please evaluate. Answer option:  

• If qualitative indicator: yes / partially / no 

• If quantitative indicator: Adding unit of measurement 
 

The following example represents how a question for a qualitative 
indicator can be built as provided above: 

 
(1) Did the cooperation-orientated innovation strategy contribute to 

upgrade goods or services? Please evaluate. Yes / Partially / No  
A question for a quantitative attribute can be answered through 

adding a concrete quantitative unit of measurement.  

The following examples represent how a question for a quantitative 
indicator can be built as provided above: 

(2) Did the cooperation-orientated innovation strategy contribute to 
expand the range of goods or services? Please evaluate. Yes / 

Partially / No  

Please mark the number of expanded goods or services. 
0 good or service / 1 good or service / 2-3 goods or services / + 3 

goods or services      
 

4.1.2 Description of construction of questions 
 

Like shown, a question is built through the combination of an 

attribute of innovation and if its qualitative evaluation (yes / 

partially / no) and if its quantitative by adding a quantitative unit of 
measurement which fits the attribute. In general, the formulation of 

“Did (specific name of the innovation strategy) contribute to 
(attribute)?” asks in an appropriate degree for the efficiency of an 

innovation strategy caused by the degree of the influence of a 
specific innovation strategy. As described an innovation strategy is 

the scope of actions for all innovative procedures and therefore 
stands for the frame in which innovation activities are happen. A 

stricter formulation of the question about the efficiency of an 

innovation strategy like “Did (specific name of the innovation 
strategy) to (attribute)?” would stand for a too big influence of a 

specific innovation strategy and is therefore not suitable for a 
questionnaire which asks for the efficiency of a specific innovation 

strategy.  In the case of a quantitative attributes the displayed 
question only shows an example how the unit of measurement in 

Table 2 can be transferred. The scope of the answer option has to be 
adjusted to the general scope of the business survey and its 

interrogated innovation strategy. To expand the expressiveness of a 

question and to understand the background of a giving answer it is 
helpful to add to the displayed closed question, open questions like: 

“Please explain your evaluation in up to three sentences.” Through 
adding an open question which asks for the explanation of a giving 

evaluation generates more specific background information and can 
be analyzed through a tag cloud method, a visual analysis of text 

data [17]. 

4.2 Practical implications 
The described exemplary questionnaire structure for the 

measurement of an innovation strategy which was reviewed and 

verified for applicability through the review of 6 renown experts of 
academia and industry. The proposed business survey approach 

therefore represents one possible method how the complex project 
of measuring an innovation strategy can be managed in a solid and, 

through the utilization of Oslo 2018, well-founded approach. The 
presented structure is currently used by the authors of this article to 

measure 12 different cases in SMEs of a startup-orientated 

cooperative innovation strategy and has proven its functionality 
concerning the measurement of the efficiency of a specific 

innovation strategy up until now. The overall results are going to be 
published after finishing the business survey in 2021. 

5. Conclusion 

An objective verification of all activities concerning generating 

innovations which are bundled up in an innovation strategy is 

important especially for SMEs to avoid expensive but inefficient 
investments to generate innovation. One possible method to 

measure a specific innovation stagey is the business survey. This 
article describes the general approach of a business survey and how 

the conceptualization of a business survey can be managed 
concerning the measurement of the efficiency of an innovation 

strategy. By transferring the theory of conceptualization of a 
business survey through the existing framework of Oslo 2018 this  

article presents concrete attributes, indicators and units of 

measurement for an innovation strategy. As a final result an 
exemplary method, how a question can be construct out of the 

concrete attributes, indicators and units of measurement, is 
presented. This method stands for a practical approach how a 

questionnaire for a business surveys which has the goal to measure 
the efficiency of an innovation strategy can be build. The practical 

implication of the method is currently used for testing the efficiency 
of a startup-orientated cooperative innovation strategy and will 

generate results which will be published in the future. 
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