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Part I. 
1. Introduction 
The expanding globalization causes growing competition. 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 generation of new innovations. 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. But the problem is how to evaluate and prove if the 
business activities were helpful to generate innovations in a controlled and measurable way 
to avoid that the innovation activities were only time and resource consuming. (Wolf et Al., 
2020)1  
There are different approaches how an innovation strategy can be generally constructed. 
One common approach of an innovation strategy which includes the idea of an exploratory 
and cooperative strategy is the Open Innovation method by Chesbrough. It describes three 
possible cooperation archetypes of an organization and its environment. Due to the 
recognized higher innovation potential of startups as a result of their higher flexibility, agility 
and ability to react on market demands quickly in comparison to established companies a 
cooperation between established companies and startups is a common way how established 
companies can benefit from smaller enterprises. (Wolf et Al. 2021 (A))2 
Due to this, a transfer of the common Open Innovation approach to a cooperation between 
established organizations and startups, a startup orientated cooperative innovation (SOCI) 
strategy framework was developed during the doctoral research activities since December 
2019.2 The developed SOCI framework includes three different archetypes how an 
established company can interact with a startup or work in startup like conditions: Buy/rent 
a startup, Spin-off or Coupled process. 
The PANDA initiative of Fresenius University of applied Science can be characterized as an 
early-stage innovation strategy and as the third archetype of the SOCI framework, a coupled 
process. The PANDA approach was implemented in 2017 for the first time. During the last 
years 12 so called PANDA projects were implemented with different organizations of the 
European industry with a focus on chemical and pharmaceutical companies. The target 
behind the PANDA approach is to enable established companies to develop a general idea to 
an innovation without any company-based limitation. For this motivation the statement 
“innovation like a startup” was established at Fresenius University and with the participants 
of the PANDA projects. (Wolf et Al., 2021 (G))3 
The evaluation of the contribution of PANDA as a SOCI strategy on the innovation potential 
of a company is the research subject of two years of research activities and therefore the 
core focus of this doctoral thesis and the appended research articles.  
The following research question has been analyzed by the conducted research: 

 
Has a startup orientated cooperative innovation strategy represented by the PANDA 

approach a measurable impact on the innovation potential of established companies? 

 
1 Wolf et Al. 2020  
2 Wolf et Al. 2021 (B) 
3 Wolf et al, 2021 (G) 
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This research question targets a specific gap of knowledge in the current body of academic 
research. A theoretical and precise definition how a cooperation between established 
companies and startups can be characterized has not been implemented in a repeated scale 
and a measurement of the impact of such a cooperation on the company´s innovation 
potential was not analyzed before. The PANDA cases represent a foundation to implement 
one specific methodology of measurement of a SOCI strategy and enable to coherently 
evaluate and detect the impact of such an innovation strategy.  
Out of this, the following research hypothesis was built: 

 
PANDA as a coupled process startup orientated cooperative innovation strategy has a 

measurable impact on the innovation potential of established companies. 
 

To verify or falsify this hypothesis the methodology of a questionnaire-based business survey 
was used. The conducted survey was constructed on the current standard work for the 
measuring of innovation, the Oslo Manual 2018, established by the Organization for 
Economic Co-operation and Development (OECD). The chosen business survey approach was 
then used between November 2020 and May 2021 to analyze 10 different PANDA projects 
of companies located in the chemical and pharmaceutical industry in Poland and Germany.  
Through the applied methodology the PANDA approach and its impact of the innovation 
potential of participating companies was analyzed with the main result that PANDA can be 
applied to generate innovative value in specific areas of influence and for several attributes 
of innovation. Furthermore, the results underline the practical value of a SOCI framework 
and the function of the developed methodology of the measurement of innovation 
strategies. The following figure shows the general construction of the research of this 
doctoral thesis. 
 

 
Figure 1: Construction of doctoral dissertation 
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2. Research subjective and classification  
The following section provides a short introduction to the most important terms and 
necessary theoretical backgrounds on which the doctoral thesis is built on to describe the 
research subject and problem and what the dissertation achieves. 
 
2.1 Innovation & Innovation strategy 
In general innovation stands for the three-step process of an idea, invention and diffusion.4 
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).5 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 the term is 
generally defined as an implementation of change that introduces improvements. 6 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.7 In summary 
the mentioned aspects and characteristics of the term innovation lead to the following 
definition applied in the context of this doctoral thesis:  

 
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. 

 
According to Mintzberg (1987) 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.8 If a company choses to generate innovation strategically, it needs a plan adhering 
to the given corporate strategy.9 According to Goffin, Herstatt & Mitchell (2012) the 
following definition of the term innovation strategy is used in the context of the doctoral 
dissertation:10 

 
An innovation strategy is a set of actions fostering all procedures in an organization, 
including strategic goals and guidelines which have the goal to generate innovations. 

 
There are two main types of innovation strategies called exploratory and exploitative 
innovation strategy.11 The Open Innovation approach by Chesbrough can be described as an 
exploratory method because the exploratory innovation strategy focuses on long-term 
success, by aiming to achieve revolutionary or disruptive innovations. Along with this 
strategy comes an opportunity for potentially higher economic returns and at the same time 
an increased risk of failure.  

 
4 Fadiah et. All., 2016 
5 Dörr & Müller-Prothmann, 2014 
6 Haddad & Williams, 2019 
7 Gault, 2018 
8 Mintzberg, 1987 
9 Ramus et. al., 2018 
10 Goffin, Herstatt & Mitchell, 2012 
11 Jia, 2017 
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According to Charue-Duboc et Al. (2010) exploratory innovation has the intention to discover 
something that was unknown before as well as to create something new.12  
These so-called breakthrough innovations are usually generated through time-consuming 
research and development processes. Due to the experimental nature of exploratory 
innovation strategies, this strategy could impose higher risk of failure and potentially a 
knowledge and information gap between the organization and its stakeholders.13, 14 
 
2.2 Open Innovation 
The Open Innovation concept provides insights into how firms can harness inflows and 
outflows of knowledge to improve their innovation success.15 On this basis, Gassmann and 
Enkel (2004) have defined three archetypes of Open Innovation. The three archetypes of 
Open Innovation differentiate in their process and the way of the information streams inside 
or outside the organization: 
 

• The outside-in process describes that a company opens its innovation processes to 
external inputs and contributions.16 The organization gets its knowledge through the 
integration of customer, suppliers and its general external environment.17 

• The inside-out process requires organizations to allow unused and underutilized 
ideas to go outside the organization for others to use in their businesses and business 
models17 

• The coupled process combines the characteristics of outside-in and inside-out 
processes. This is aimed through cooperation with complementary partners and the 
general social and business environment18 

 
Based on these notions Wolf et. Al (2020) developed the SOCI framework which is now 
described in detail. 
 
2.3 SOCI framework 
By comparing the three archetypes of Open Innovation to the possible types of interaction 
between an organization and a startup, three methods can be identified:  
 

• Buy/rent a startup, outside-in information flow  
• Spin-off, inside-out information flow 
• and a startup in a Coupled process, mixed information flow 

 
The differences between the three archetypes are depending on the way how the 
information flow can be characterized (inside-out, outside-in or mixed).  
 
 
 

 
12 Charue- Duboc et. Al., 2010 
13 Jia, 2017 
14 Wolf et Al. 2021, (C) 
15 Enkel, Gassmann & Chesbrough, 2009 
16 Bogers & Chesbrough & Moedas, 2018 
17 Gassman, Enkel, 2004 
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Figure 2 now illustrates the three archetypes of SOCI-framework. 

 
Figure 2: Startup based cooperative innovation strategy framework18 

Figure 2 demonstrates the integration of the three approaches of cooperative innovation 
with startups in the described three archetypes. To illustrate the SOCI archetypes the 
following examples can be introduced: 
 

• Buy/rent a startup: A company acquires majority shares of a startup that fits the 
strategic goals. The startup becomes a part of the company.  

• Spin-off: An established company becomes the founder of an independent startup, 
often with minority shares, that is not a direct part of the company anymore.  

• Coupled process: An established company creates an environment in which startups 
can be developed, for example, via an incubator or accelerator program. If developed 
startups fit into the overall corporate strategy it is possible that the established 
company acquires majority or minority shares in the startup.  

 
In general, the SOCI framework has the intention to define the possible cooperation models 
between organizations and startups. In addition, the framework helps to categorize the 
different approaches with startups in the Open Innovation context. Due to the integration of 
the SOCI framework into the popular Open Innovation approach, the characteristics of 
interaction with startups can be understood more easily.18 

 
 
 
 

 
18 Wolf et al,2020 
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2.4 PANDA 
Like described before the PANDA approach is an initiative of the University of Applied 
Science Fresenius in Germany. The PANDA approach was implemented in 2017 for the first 
time. During the last years 12 so called PANDA projects were implemented with different 
organizations of the European industry with a focus on chemical and pharmaceutical 
companies.  
The process of PANDA starts with an idea for a potential new technology, product or service. 
If the idea does not fit the core business or strategy of the company, no time or resources 
are usually provided by the management leaving potentially valuable ideas unevaluated. This 
idea is then given to a team of preferably two or three students. Together with a so-called 
company mentor, they form a PANDA team with an experienced startup coach from 
Fresenius University to supervise the team.  The goal of the PANDA team is to test the idea 
in respect to a possible market demand, to develop an according business model and to 
analyze the respective business case. The PANDA team has the freedom to analyze the idea 
completely without any company-based limitations and develop the idea independently 
from the business model of the original company. After expiration of the project three 
results are possible: 
Result A: The PANDA team was able to confirm a solid market demand and was able to 
develop an according business model, based on its findings. The business model fits the 
general strategy, and the resulting business plan is implemented within the company. 
Result B: The PANDA team was able to confirm a solid market demand and was able to 
develop an according business model, based on its findings. However, the business model 
does not fit the general strategy of the company and thus will not be implemented within 
the company.  
The PANDA team is then given either the opportunity to start a new company of their own 
with or without the support of the company, or the idea is put to rest by the company.  
Result C: During the PANDA project the team was not able to identify a relevant market 
demand for the idea. In this case, the PANDA team recommends the company not to pursue 
the idea any further. 
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It is important to mention that the participating companies pay for a PANDA project. The 
amount of payment depends on the time scope of a PANDA project. With a part of this 
payment the participating students get a payment for their work.19 The general structure of 
this approach is displayed in Figure 3. 
 
 

 
Figure 3:Process of PANDA19 

By opening established companies to new influences from external factors, PANDA therefore 
follows the concept of Open Innovation and represents one possible implementation of a 
SOCI strategy. The process shows that the PANDA approach represents a coupled process of 
the SOCI framework because it combines aspects of an outside-in and inside-out process 
between an established company and a startup. The startup part is represented by the 
PANDA team. During the PANDA project the team can act and think like entrepreneurs 
enabled by the freedom of developing the idea without the consideration of sensitivities of 
the original company. Furthermore, a PANDA team has a similarity to a startup team 
because of their small size, higher agility and flexibility. Through the similarities between a 
PANDA team and a startup team the students get an impression how it is to be an 
entrepreneur in industrial industries.19 
 
In this doctoral thesis PANDA is the research subject and is analyzed liked mentioned in the 
research question and hypothesis before in the context of its impact on the innovation 
potential of established companies which implemented a PANDA project for their own 
innovation activities.  
 

 
19 Wolf et al, 2021 (D) 
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3. Justification of the research problem 
Like described in section 1 innovation is the key for organizations to be prepared for a world 
with growing competition and changing market conditions. The investment of time, money 
and personnel resources to generate innovations represent a major part in organizations. To 
cooperate with external stakeholders like included in the Open Innovation approach it needs 
an investment of the organization regardless of whether it is through the means of time, 
money or effort.  
In particular, industries in STEM fields (Science, Technology, Engineering and Math) show 
that many companies invest a significant amount of time and money into innovations with 
no or little return of investment.20 Research and Development (R&D) represents the focus to 
generate innovation. For example, the chemical industry invests approximate 5 % of the 
revenue to their R&D- department.21 But like a 2018 Bain & Company survey has shown, 
two-thirds of executives in the chemical industries were convinced that innovation is a top 
priority, but only a quarter of the executives believed their companies are effective 
innovators.22 One reason for the mentioned circumstance is defined by the VCI (Association 
of the German chemical industry) as the lack of innovative-friendly frame conditions in 
established companies, especially in the chemical industry.23 
The use of the entrepreneurial advantage of younger and smaller enterprises is nothing 
uncommon and represented for example in form of spin-offs or accelerators owned by 
companies in STEM industries. But how efficient is such a cooperation?  
The development of a control mechanism which proves if the activities for generating 
innovation are useful and if the impact of cooperation with external stakeholders is positive 
is important to make sustainable investments in the context of generating constant 
innovation.  
 
In the light of the statements made, two main research problems can be identified: 

1. Has a startup orientated cooperative innovation strategy an impact on established 
companies? 

2. How can innovation activities and therefore innovation strategies be measured? 
 
In the literature the importance of innovation and especially in the recent past the 
advantages of startups were described and discussed intensively but a reflective discussion 
and in particular a check if an interaction of establishes companies with startups is helpful 
remains inconclusive at best.  
 
Therefore, two main research gaps can be addressed by this thesis: 

1. Framework which allows a classification of interaction of organization and 
entrepreneurial and external stakeholders 

2. Multiple and comparable methodology to evaluate cooperation in a startup 
framework in context of the impact on the innovation potential of established 
organizations 

 
 

 
20 Pisano, 2015 
21 CHEManager, 2018 
22 Adrdalan & Keuer, 2018 
23 Altar, S. et. al., 2015 
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The focus of the mentioned gaps is that at first a meta framework is needed to make the 
complex undertaking of activities in the context of startup orientated cooperative innovation 
understandable and secondly to develop an approach which allows to measure such 
activities in a comparable and repeatable way.  
 
The research subject of this doctoral thesis is unique and of high originality because through 
the innovation strategy of PANDA and its multiple implementations in industries like the 
chemical and pharmaceutical industry a specific innovation strategy can be analyzed through 
multiple and comparable cases. Furthermore, through the implementation of PANDA in 
Germany and Poland a comparison of different efficiencies of one approach can be 
developed in different cultural contexts. Additionally, when it comes to a survey concerning 
the topic of innovation and innovation potential of an organization a business survey 
represents an undertaking with a high number of dimensions that must be considered. 
Innovation involves the creation of new projects, concepts, their commercial exploitation or 
social application and the consequent diffusion to the economy and society and the 
innovation potential of an organization is the ability to generate innovation constantly. 
Measuring innovation / innovation potential and evaluating its success enables to evaluate 
the performance and the effectiveness of a specific innovation strategy.24 The developed 
approach of this thesis of how to measure an innovation strategy can be seen as a general 
evaluation approach of innovation activities for a startup orientated strategy or potentially 
any other innovation strategy.  
 
Out of the mentioned aspects the following dimensions of originality can be defined for this 
thesis: 

1. Unique situation of analyzing a comparable and repeatable innovation strategy 
approach represented by PANDA through the implementation of multiple real word 
cases 

2. Development of a methodology to measure innovation strategies 
3. Analyzing startup orientated innovation strategy for the chemical and pharmaceutical 

industry 
 
Based on these points the research goals can now be defined. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
24 Almeida et. Al, 2019 
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4. Research goals 
Through the above-described research problems and gaps and the derived originality of this 
doctoral thesis the following main research goals can be defined:  
 

1. Analysis and synthesis of the term innovation and innovation strategy in several 
dimensions with the focus on cooperative innovation approaches and innovative 
behavior of startups 

 
2. Development of a framework which classifies a cooperation between an established 

organization with stakeholders of the entrepreneurial world 
 

 
3. Description and classification of the PANDA approach in the context of the in 2. 

Mentioned framework 
 
 

4. Development of a methodology to evaluate an innovation strategy in every 
dimension of the applied Oslo Manual 2018 concept of innovation 
 

 
5. Based on 2. And 3.: Empirical evaluation with the approach of 4. Of implemented 

PANDA projects as an innovation strategy 
 

 
6. Based on 5: Analysis of the impact of the PANDA approach on the innovation 

potential of established companies in multiple dimensions  
 

 
Through this research goals the already mentioned research question can be constructed: 
 

Has a startup orientated cooperative innovation strategy represented by the PANDA 
approach a measurable impact on the innovation potential of established companies? 

 
With this research question the following already mentioned hypothesis can be synthesized: 
  

PANDA as a coupled process startup orientated cooperative innovation strategy has a 
measurable impact on the innovation potential of established companies. 

 
The next chapter now provides more information about the theoretical and conceptual 
foundations of this doctoral research.  
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5. Theoretical and conceptual foundations 
The following section describes the theoretical background of innovation, innovation 
strategy and the different dimension of innovation strategies to provide a classification of 
the research subject PANDA.  
 
5.1 Definition: Innovation 
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.25 Therefore, in a 
business context innovation can be conceptualized as an incidence (idea) for a product or a 
service (invention) which has not been there before, and which results in a high market 
acceptance (diffusion).26 Notation 1 results to define the term innovation. 

 
idea + invention + diffusion = innovation            (1) 

 
This definition is in agreeance with most of the definitions and shall be applied for this 
thesis. Notation 1 makes clear that in the context of innovation the differentiation and 
separation between the terms invention and innovation is of high relevance.27 

 
The difference between the terms can be identified in the circumstance that invention only 
means the creation of a product or service based on an idea, but innovation always includes 
the successful diffusion of a solution for an existing problem which results in a high market 
acceptance of the idea and its manifestation in the form of an invention. Thus, the novelty of 
an invention is not necessarily the key factor of an innovation. The important aspect is that 
the included invention has not necessarily to be novelty but the change it causes has to be.27 
Therefore, notation 2 results. 

 
The change an invention causes must be novel.           (2) 

 
To analyze innovation strategies, it is of high importance to provide a clear definition for all 
relevant terms. Therefore, the following section presents definitions for the terms 
innovation and strategy and innovation strategy. As already mentioned in the introduction, 
the term innovation can be defined in various ways.  
 
According to Fadiah et.al. (2016) and Li (2020) there are two main dimensions of innovation 
in which innovation could arise: Technological innovation and administrative/managerial 
innovation.25, 28 
The dimension of technological innovation shall be defined as the development of a 
technological idea to an invention which has a direct and successful impact on the economic 
performance of the company offering the invention to the market. Technological innovation 
can be represented by new technologies manifesting in new physical products or new 
service products.25 

 

 
25 Fadiah et. Al., 2016 
26 Dörr & Müller-Prothmann, 2014 
27 Granig, Hartlieb & Lercher, 2014 
28Li, 2020 
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The innovation dimension administrative / managerial innovation shall now be defined as 
innovations which have an impact on the social aspects of a company. The social aspect has 
a major influence on the general performance of a company. Administrative/managerial 
innovation involves changes of elements associated with the organization’s social structure. 
This innovation dimension could be new policies, new procedures, organizational forms, 
encourage expansions, reward staff's creativity, exploring best methods to achieve 
corporate goals.  
The differentiation between the two dimensions of innovation therefore involves the extent 
of the change impacting company core operations. Technological innovation affects all 
object- or service-related innovations and reflects changes in the final product or service 
offered by the company while administrative/managerial innovation involves changes in the 
social structures of a company which only indirectly impact the product or service offered.29  
 
Notation 3 now results. 

 
Innovation can manifest in the innovation dimension of technological or 
administrative/managerial innovation.            (3) 

 
As a summary, the following notations are established as a foundation to define the term 
innovation. 
 

(1) idea + invention + diffusion = innovation  
(2) The change an invention causes must be novel 
(3) Innovation can manifest in the innovation dimensions of technological or 

administrative / managerial innovation 
 

A definition of term innovation can now be established through the synthesis of the 
established notations 1, 2, and 3: 
 

An innovation is an idea located either in the technological or administrative/managerial 
dimension and which is developed to an invention which again has a concrete solution for an 

existing problem, is well-accepted by a high number of people and causes novel change. 
 
Based on this definition it is now possible to discuss the term innovation strategy in a 
coherent and precise fashion. 
 
5.2 Definition: Innovation strategy  
Like already mentioned in the context of defining strategy, a strategy is a plan which has 
some sort of consciously intended course of action and furthermore a strategy is a guideline 
to deal with a situation.30 If a company wants to develop an innovation, it needs a plan in the 
form of precise course of action to generate innovation for a given corporate context. Since 
the previous section defined the term innovation, the term innovation strategy is now 
defined as:  

 
29 Fadiah et.al. 2016 
30 Mintzberg 1987 
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An innovation strategy can be described as a scope of actions for all innovative procedures in 
an organization which includes strategic goals and guidelines which have the vision to 

develop innovation.31 
 
5.3 Dimension of innovation strategies 
According to Trillig and Blaeser-Benfer (2014), an innovation strategy can be achieved within 
a paradigm of five dimensions: 32 
 

1. Technology-orientated 
2. Time-orientated 
3. Market-orientated 
4. Competition-orientated 
5. Cooperation-orientated  

 
The following section now describes the different dimensions of an innovation strategy and 
provides concrete approaches for each dimension. 
 
A technology-orientated innovation strategy contributes to the development of new 
products or services. In this context Varadarajan (2018) states that innovation of a product 
means an idea for a new product which meets a currently unmet need of customers or an 
idea which is better than existing products or represents an improvement of an available 
product.33 
One possible approach to generate technology-orientated innovation is the technology-push 
strategy. This strategy firstly emanates from a company by developing a specific product or 
service and then “pushing” it in the market hoping for diffusion.34 
The most common approach of companies for this strategy is focusing on R&D activities. 

 
A time-orientated innovation strategy is based on the diffusion theory of Rogers (1993). In 
his diffusion of innovation approach, he defines diffusion as the process in which an 
innovation is spread over a certain time through several communication channels among of 
members of a social system. According to Rogers (1993) diffusion consists out of four 
elements: innovation, communication channels, time and the social system.35 The pioneer 
strategy is one possible approach to realize a time-orientated innovation strategy. It is also 
known as the “first-to-market” approach and it is the strategy for the first element of 
diffusion, the innovation element. It describes the idea, that a company wants to generate 
innovation and wants to be the first market participant (inventor) which offers a new 
innovation to the market and aims to capitalize from a first mover advantage that outweighs 
the costs of being a first mover. The first mover advantages can span over a long time and 
can be helpful for generating higher market shares or brand proliferation.36 

 

 
31 Goffin, Herstatt & Mitchell, 2012 
32 Trillig & Blaeser-Benfer, 2014 
33 Varadarajan, 2018 
34 Corniani, 2008 
35 Rogers, 1993 
36 Robison, Urban & Kalyanaram 1994 



 16 

The market-orientated innovation strategy can be defined as the opposite of the technology-
orientated strategy. It has the focus on understanding and defining the most relevant needs 
of a specific market and to develop an innovation which fits the identified market needs.37 
The most common approach is the pull strategy which focuses on the customer needs. 
Through intensive customer surveys a company wants to obtain information about the most 
important customer needs. After an understanding process of the needs an innovation is 
generated which fits the identified customer needs. 
 
The position of a company in comparison to its competitors is one major success factor. The 
theory which underlies the competition-orientated strategy is the approach from Porter 
(2013). He describes the strategy of companies in comparison to its competitive 
environment. In Porters theory there are two dimensions which are of high importance to 
define a competition-orientated strategy: Strategic advantage (separated into unique 
perceived by customer and low-cost position) and strategic target (separated into 
industrywide and particular segment only).38  
 
By putting these dimensions into relationship three main competition-orientated strategies 
may result: 
  

• Differentiation 
• Overall cost leadership 
• Focus strategy  
 

Differentiation (unique perceived by customer/industrywide): A company with a 
differentiation strategy is different to its competitors through a high standard of quality. All 
innovations underlay the permission of quality and have to please the customer.38 

 
Overall cost leadership (low-cost position/industrywide): A company with an overall cost 
leadership strategy is confronted with a high number of competitors. Its success factor is 
represented by low-cost production which allows the company to offer products or services 
for a low price. For this strategy companies must develop especially innovations which 
simplify processes or products to get the opportunity to decrease the production cost.38 
 
Focus (particular segment): The idea of this strategy is to serve a specific market segment 
and not the overall market. The number of competitors is low and a company which follows 
this strategy must generate a combination of differentiation and cost leadership with the 
focus on the specific needs of the customer in the market segment. Therefore, all 
innovations must consider customer needs.38 
 
The general approach of cooperation-orientated innovation strategies is that a company 
opens itself to the environment and thus consults external influences for the innovation 
process. This strategy is mostly used by small and medium-sized enterprises which have 
limited resources for the innovation process and need help form external partners.39  

 
37 Corniani, 2008 
38 Porter, 2013 
39 Sarpong & Teirlinck, 2017 
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There is a high diversity of collaboration types, for example research joint ventures, non-
equity contractual collaborations and joint projects, formal and informal arrangements.40 
As already described, one popular approach for a cooperation-orientated innovation 
strategy is the Open Innovation approach. This approach is proposed by Chesbrough.   
One motivation of this strategy is to overcome limitations in resources and or a lack of know-
how within the organizations.39 According to Li, Liao and Albitar (2020) there is a correlation 
between the application of a cooperative innovation strategy and the long-term success and 
value of an organization, resulting in a clear competitive advantage.41  
Furthermore, this innovation strategy can pursue technological innovation and profit.42 The 
cooperative approach puts the organization in the position to discover market developments 
or customer needs early in the process and therefore develop more custom-fit products. As 
a result, an organization gains a competitive advantage in the market.43 
 
Beside the advantages of cooperative strategies there are some risks which a cooperative 
behavior also includes. Luo and Hu (2015) define three main risk paradigms:  
 

• Cooperatives' internal factor 
• Technology factor 
• External environment factor 
 

The first paradigm, Cooperatives' internal factor, describes the risk factor arising from 
innovation project's activities within the cooperatives. Cooperatives' internal factor of risk 
includes capital risk, production risk, management risk and talents risk. Furthermore, 
technology innovation is difficult and advanced with high technical barriers. Therefore, 
cooperatives will take more risks and uncertainty when participating in technology 
innovation. Technology factor of risk originates from the risk of technology immaturity, 
adverse selection, technology substitution and technology transform.  
In addition to this, External environment factors could have a negative influence on 
cooperative innovation caused by unpredictable changes in markets or political 
developments.44 
Despite the potential risks of cooperative innovation strategy, He and Tian (2018) state that 
cooperative innovation becomes more important and has attracted great attention from 
academic researchers in recent years.45 Cooperative innovation strategies are seen to be 
executed in many different types, for example research joint ventures, non-equity 
contractual collaborations, joint projects and formal or informal arrangements and 
cooperation with startups.46 
In general, a cooperation between an organization and external startups is nothing unusual. 
262 companies out of the 500 world’s largest public companies cooperate with startups. The 
way this coworking is happening is of high diversity.47 However, those cooperation types 
have yet not been thoroughly analyzed and classified.t. 

 
40 Antonioli, Marzucchi & Savona 2016 
41 Li, Liao & Albitar (2020) 
42 Zhoua, Yangb & Wangc, 2020 
43 Li, Liao & Albitar, 2020 
44 Luo & Hu, 2015 
45 He & Tian, 2018 
46 Antonioli, Marzucchi & Savona, 2016 
47 Bonzom & Netessine, 2017 
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Like described before the SOCI framework is a specified classification method of the 
cooperative innovation strategy approach of Open Innovation by transferring the 
characteristics of the general cooperative interaction of an organization to its environment 
to a cooperation model between an established company to an entrepreneurial 
environment.  
 
5.4 Innovation and startups 
According to Ebersberger and Kuckertz (2021) startups can be seen as the key to generate 
rapid innovations and are less affected by crises than establishes organizations. The 
following list gives an overview about the reason for this phenomenon:48 
 
Startups… 
• …have a respective time orientation 
• …maintain event time orientation 
• …focus on linear time orientation  
• .. have high external time orientation  
• …have iterative, discovering approaches 
• …achieve key milestones and events over the venture creation process 
• …are more reasonable to create the future than to predict it 
 
In addition to the list the general entrepreneurial thinking in startups has a strong focus on 
external stakeholders like customers, investors, their entrepreneurial ecosystem or 
economic development agencies. Together with the startup characteristics like small size 
and a high number of financial and personnel limitations, younger companies are better in 
creating a preferred time dispositions for innovation especially in times of crises. 
But how can established organization benefit and transfer characteristics of startups into 
their own business activities? One possible approach to follow this idea is the already 
described SOCI framework by Wolf et Al. which is related to the Open Innovation approach 
by Chesbrough.49 
 
 
 
 
 
 
 
 
 
 
 
 

 
48 Ebersberger & Kuckertz 2021 
49 Wolf, et Al. 2021 (E) 



 19 

5.5 Classification of research subject in the context of theoretical background 
The following figure gives an overview about the theoretical classification of the research 
object PANDA in the context of innovation, innovation strategy and the five different 
dimensions.  

 
Figure 4: Classification of research subject PANDA in context of innovation and the five dimensions of 

innovation strategies 

Based on this, the next chapter now elaborates on the research methodology. 
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6. Research methodology and data sources  
The following section describes the used methodology to verify/falsify the research 
hypothesis about the research subject PANDA in the context of its impact on the innovation 
potential of established companies. 
 
6.1 PANDA as multiple case study 
According to Harrison et. al (2017) the case study research has grown in reputation and is 
seen as an effective methodology to investigate and understand complex issues. The main 
advantages of this approach are its functionality in real world settings and its usability in a 
high number of disciplines, particularly the social sciences, education, business, law, and 
health, to address a wide range of research questions. Beside the variety of case study-based 
research opportunities, the case study approach has common characteristics. This research 
can be defined as most suitable for a comprehensive, holistic, and in-depth investigation of a 
complex issue in context.50 The different 10 implemented PANDA projects can function as a 
case study-based approach, concrete, as a multiple case study with a focus on the 
consideration of chemical and pharmaceutical companies of the European industry. The 
following table gives an overview about the by Harrison et. al defined elements of case-study 
based research, their description and the transfer of the research on the PANDA approach as 
a startup-orientated cooperative innovation strategy. 
 
Table 1:Overview of elements of case-study research approach transferred to thesis content (based on 
Harrison et. Al. (2017) 

Elements of 
case-study 

based research 
General description Context of PANDA 

The case 

-Object of the case study identified as 
the entity of interest or unit of analysis  

-Program, individual, group, social 
situation, organization, event, 
phenomena, or process 

à PANDA projects as study 
objects; including all 
participants (students, 
mentors and companies etc.) 

A bounded 
system 

-Bounded by time, space, and activity 

-Encompasses a system of connections 

-Bounding applies frames to manage 
contextual variables  

-Boundaries between the case and 
context can be blurred 

à all PANDA projects took 
place in Germany or Poland, 
where related to different 
and independent ideas of 
companies of the industry 
and lasted for 9 or 6 months 

Studied in 
context 

-Studied in its real life setting or natural 
environment context is significant to 
understanding the case  

-Contextual variables include political, 
economic, social, cultural, historical, 

à PANDA projects concern 
the context of companies of 
the chemical / 
pharmaceutical industry in 
Europe and their innovation 

 
50 Harrison et. Al, 2017 
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and/or organizational factors process  

Selecting the 
case 

-Based on the purpose and conditions of 
the study  

-Involves decisions about people, 
settings, events, phenomena, social 
processes  

-Scope: single, within case and multiple 
case sampling 

-Broad: capture ordinary, unique, varied 
and/or accessible aspects  

-Methods: specified criteria, methodical 
and purposive; replication logic: 
theoretical or literal replication  

à PANDA project at 
Fresenius university of 
applied Science, Germany, 
with students of Business 
Chemistry, in cooperation 
with companies of the 
German/Polish chemical 
industry 

à Multiple case sampling 

à Criteria are depended of 
PANDA projects which are 
implemented during the time 
of research  

Multiple 
sources of 
evidence 

-Multiple sources of evidence for 
comprehensive depth and breadth of 
inquiry 

-Methods of data collection: interviews, 
observations, focus groups, artifact and 
document review, questionnaires 
and/or surveys  

-Methods of analysis: vary and depend 
on data collection methods and cases; 
need to be systematic and rigorous  

à All PANDA projects are 
comparable to each otherin 
regard to the process, 
selection of participating 
students, companies, 
mentors and coaches and 
maturity of the examined 
idea. 

à Data about the impact on 
the innovation potential of 
participating companies were 
collected through a 
questionnaire-based business 
survey 

Case study 
design 

-Descriptive, exploratory, explanatory, 
illustrative, evaluative, single or multiple 
cases                     

-Embedded or holistic            

-Particularistic, heuristic, descriptive, 
intrinsic, instrumental, and collective  

à Research of impact of 
PANDA innovation strategy is 
descriptive (description of 
each case), exploratory 
(number of cases 10) 

à The results were 
transferred to a 
generalization of the 
effectiveness of cooperate 
innovation strategies) 

à A multiple case research 
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The displayed table shows that the research objectives, the PANDA projects are suitable for 
the case study-based research approach and represents a multiple case study. The PANDA 
cases were investigated through the interpretation of a questionnaire-based business 
survey. An in-depth understanding of the methodology of this survey approach and a specific 
transfer on the research objectives is described in the next section. 
 
6.2 Business survey in the context of measure innovation strategies 
Business surveys collect data which concerns organizational activities or business documents 
and analyze these in the context and framework of one or more specific research 
question(s). The challenge of a business survey is that the underlying concepts which should 
be analyzed are not clearly defined or selected data don’t fit to the underlying concept. The 
reason for this is that often the analyzed concept and designed survey with questions aren’t 
well connected to each other. This can cause ambiguity and therefore can lead to 
measurement errors which then lead to a misinterpretation of the concept.51 
Especially when it comes to a survey concerning the topic of innovation of an organization, a 
survey represents an undertaking with a high number of dimensions that should be 
considered and in which the analyzed concept and survey design must be well connected to 
each other. Measuring innovation or innovation strategy and evaluating its success through 
a survey enables to evaluate the performance and the efficiency of a specific innovation 
strategy.52  
Through this a business survey represents a powerful tool to evaluate the innovation 
activities of an organization and to prove their functionality. 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 coherently define the 
conceptualization and operationalization of the survey.51 

 
6.3 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.53 
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. For example, a concept, C, can be displayed as a function 
f of attributes 1 to n (A1, ..., An)51 

 

 

C =f(A1,...,An) 
 

 
 
 
 

 
51 Willimack, & Snijkers, 2011. 
52 Almeida  et.Al,  2019 
53 Willeboordse et. Al., 1998. 
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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. A question can be based on a single attribute, resulting in a 
one-dimensional question; it can also be based on a combination of attributes, resulting in a 
multi- dimensional question. The following figure demonstrates the way of conceptualization 
and operationalization and how to get from the theory to the concept and the attributes and 
the further step of developing specific questions which build a questionnaire and which in 
turn is used for a business survey to collect data.54 
 

 
Figure 5: From theory to data (based on Willimack & Snijkers, 2011) 

During the process which is shown in Figure 5 are a high number of errors which are 
possible. A questionnaire that is valid in the sense that it measures the underlying concepts, 
may not be valid in the sense that the operationalization leads to other kinds of non-
sampling errors such as item non-response or measurement errors. Two different methods 
exist to achieve an approach for conceptualization and operationalization: The top-down 
and the bottom-up approach. The difference between both methods is the starting point 
and way from theory to data (from left- to the right-side in Figure 5) or from data to theory 
(from right- to the left-side in Figure 5).  
 
 
 
 
 
 
 
 
 

 
54 Willimack & Snijkers, 2011. 
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6.4 Conceptualization of the measurement of innovations strategies 
A business survey which tests the efficiency of an innovation strategy has to clearly define 
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.55 Especially the work of the global community of practitioners in the OECD 
Working Party of National Experts on Science and Technology Indicators provides a well-
analyzed overview of how to conceptualize and measure innovation in business contexts.56  
 
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 must analyze the dimensions which are affected through a strategy and to 
measure the attributes which define the dimension of the strategy through its specific 
indicator.  To demonstrate this logic: If one wants to evaluate the climate it would be 
necessary to analyze the dimension weather with the 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. 
A survey to measure the impact of an innovation strategy has thus to analyze the influence 
of this strategy on the innovation capabilities of the organization through the attributes of 
innovation through its respective indicators. The following figure displays the different 
aspects to measure the innovation strategy. 

 
Figure 6: 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 impact of an innovation strategy can be measured through the 
concept of innovation and its attributes which are defined through specific indicators. To 
define the concept of innovation and its measurement, this developed business survery is 
based on the framework of the Oslo Manual 2018 which is described in detail in the next 
section. 
 

 
55 Almeida, et. al. 2019 
56 OECD 2018 
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6.5 Measuring innovation strategies with the concept of Oslo Manual 2018 
As already stated, the current standard work for the measuring of innovation is the Oslo 
Manual 2018 established by the 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 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 to new areas through the use of existing and new tools. 
Currently, a large number of countries and international organizations recognize the 
importance of innovation measurement and have developed skills to collect such data.  
The Oslo manual 2018 supports these coordinated efforts to produce robust, internationally 
comparable data.57 
 
6.6 Attributes of innovation in the context of Oslo 2018 
A survey for the measurement of an innovation strategy includes the identification of a set 
of one or more attributes that the innovation is expected to achieve. The attributes can refer 
to the characteristics of the innovation itself, such as its specifications, or its market and 
economic objectives. The outcomes of an innovation can be captured by a similar list of 
items as the attributes but consist of the innovation’s realized effects. These can also include 
unexpected effects that were not identified among the firm’s initial objectives.  
The measurable attributes can be grouped by areas of influence into the following 
categories: Markets for the firm’s products, Production and delivery, Business organization 
and Economy, society or environment. The Oslo Manual listed innovation attributes for 
measurement through the classification into the four mentioned categories.57 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
57 OECD 2018. 
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Table 2: Attributes for measurement of innovation through the classification and the abbreviations 

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 (A.1) 

Upgrade outdated 
process technology or 
methods (B.1) 

Improve capabilities for 
absorbing, processing 
and analysing 
knowledge (C.1) 

Reduce negative 
environmental 
impacts /deliver 
environmental 
benefits (D.1) 

Expand the range 
of goods or 
services (A.2) 

Improve quality of 
goods or services (B.2) 

Improve sharing or 
transfer of knowledge 
with other 
organisations (C.2) 

Improve public 
health, safety or 
security (D.2) 

Create new 
markets (A.3) 

Improve flexibility for 
producing goods or 
services (B.3) Improve the efficiency 

or function of the firm’s 
value chain (C.3) 

Improve social 
inclusion (D:3) 

Enter new markets 
or adapt existing 
products to new 
markets (A.4) 

Increase speed of 
producing goods or 
delivering services 
(B.4) 

Improve gender 
equality (D.4) 

Increase or 
maintain market 
share (A.5) 

Reduce labour costs 
per unit of output (B.5) 

Improve or develop 
new relationships with 
external entities (other 
firms, universities, etc.) 
(C.4) 

Improve quality of 
life or well-being 
(D.5) 

Increase the 
reputation, brand 
awareness, or 
visibility of goods 
or services (A.6) 

Reduce material, 
energy costs or 
operating costs per 
unit of output (B.6) 

Increase business 
resilience and 
adaptability to change 
(C.5) 

Comply with 
mandatory 
regulations (D.6) 

Comply with 
market regulations 
(A.7)  Reduce time to market 

(B.7)  

Improve working 
conditions, health or 
safety of the firm’s 
personnel (C.6) 

Comply with 

voluntary 

standards 

(D.7) Adopt standards 
and accreditation  

(A.8) 

Implement a new 
business model (C.7) 
Contribute to the 
development of 
standards (C.8) 

 
The Oslo Manual comments that some attributes may only occur after the period of 
measurement and consequently will be unobservable. An observation is not allowed to 
collect data before the observation period because collecting outcome data for innovations 
before the observation period could damage the logic of data collection and negatively 
influence responses to other questions. Furthermore, the OECD states that an observation 
period should not be longer than three years. As described the attributes are measured 
through their indicators.  
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6.7 Exemplary questionnaire structure for the measurement of an innovation strategy 
Out of the attributes, questions can be constructed which build together a questionnaire for 
a business survey. A question is built through the combination of an attribute of innovation 
and its qualitative evaluation (yes / partially / no). 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 before an innovation strategy is the scope of 
actions for all innovative procedures and therefore stands for the frame in which innovation 
activities are happening. 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 an influence too high in respect to a specific innovation strategy and is therefore 
not suitable for a questionnaire which asks for the efficiency of a specific innovation strategy 
like PANDA.58 
 
6.8 Practical implications 
The described exemplary questionnaire structure for the measurement of an innovation 
strategy which was reviewed through experts of academia research and industry, represents 
one possible method how the complex project of measuring an innovation strategy can be 
managed in a coherent and, through the utilization of Oslo Manual 2018, well-grounded 
approach. The presented structure was used to measure different PANDA cases in 
companies. 10 PANDA projects have been evaluated by 12 members of companies. This 
means that 2 PANDA cases were evaluated by two persons, the other 8 PANDA cases by one 
member of the company. In the case that two people have answered the business survey 
the mean value was calculated. The following table gives an overview about the several 
participating companies, their location, industry and number of survey participants.59 
 
Table 3: Overview of multiple PANDA cases 

Company 
abbreviation 

Location Industry Number of survey 
participants 

Alpha  Germany Chemistry 1 
Beta Germany Chemistry 2 
Gamma Poland Chemistry 2 
Delta Germany Pharmaceutical industry 1 
Epsilon Germany Pharmaceutical industry 1 
Zeta Germany Pharmaceutical industry 1 
Eta Germany Farming 1 
Theta Germany Pharmaceutical industry 1 
Iota Germany Pharmaceutical industry 1 
Kappa Germany Pharmaceutical industry 1 

 
 
 
 

 
58 Wolf et Al. 2021 (B) 
59 Wolf et Al., 2021 (G) 



 28 

The table shows that 9 of 10 projects were implemented by German companies and one 
project was executed through a cooperation with a Polish company. Additionally, the focus 
of the multiple PANDA cases is on the chemical and pharmaceutical industry, only one 
project can be attributed to the farming industry. The aim of this business survey was to 
evaluate the effect of PANDA as a SOCI strategy in the different areas of innovation 
according to Oslo Manual 2018. The results are now presented in the following chapter. 
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7. Research results and discussion  
The survey was implemented between November 2020 and May 2021 with a digital 
questionnaire. 10 PANDA projects were evaluated by 12 members of the participating 
companies.  Their distribution of industries is displayed in the following figure.60  
 

 
Figure 7: Distribution of industries of survey participants 

As visible in Figure 7 the chemical and pharmaceutical industries represent the main 
participants of PANDA cases. All 10 analyzed cases have taken place between the year 2017 
and 2021. The following chapters present the survey results of the different areas of 
influence on innovation based on Oslo Manual 2018. The described results in the following 
chapters represent only one generalist perspective on the generated results. Further 
perspectives of interpretation of the survey results can be seen in detail in Part II of this 
document. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
60 Wolf et al, 2021 (G) 
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7.1 Areas of influence 
The following chapters present the survey results of the different areas of influence on 
innovation based on Oslo Manual 2018 Markets for the firm’s products, Production and 
delivery, Business organization and Economy, society or environment. 
 
Markets for the firm’s products 
The following figures display the given answers about the attributes of the innovation area 
of influence Markets for the firm´s products. 
 

 
Figure 8: Results for attributes of Markets for the firm’s product 

Figure 8 shows that 5 of 8 attributes are positively evaluated which means that the 
attributes were categorized with over 50 % “yes” or “partially”. Especially Upgrade goods or 
services with 83 % (“yes” and “partially” together) and Comply with market regulations with 
91 % (“yes” and “partially” together) stand out positively. The attributes Increase or 
maintain market share and Adopt standards and accreditation are displayed by a negative 
evaluation with 83 % “no”.61 
 
 
 
 
 
 
 
 

 
61 Wolf et al 2021 (G) 
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Production and delivery 
The following figures display the given answers about the attributes of the innovation area 
of influence Production and delivery. 
 

 
Figure 9: Results for attributes of Production and delivery 

In comparison to the area of influence before Production and delivery displayed in Figure 9 
shows a negative evaluation because all of the 7 attributes were mostly evaluated with “no” 
(67 % - 83 % “no”). Only attribute Upgrade outdated process technology or methods was 
evaluated with 50 % “no”, 33 % “partially” and 17 % “yes”..62  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
62 Wolf et Al. 2021 (G) 
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Business organization 
The following figures display the given answers about the attributes of the innovation area 
of influence Business organization. 
 

 
Figure 10:Results for attributes of Business organization 

Figure 10 continues with the rather reserved evaluation of the attributes of innovation for 
the area of influence Business organization because 6 of 8 attributes were clearly negatively 
evaluated with a minimum of 58 % “no”. Only the attributes Improve or develop new 
relationships with external entities (other firms, universities, etc.) and Implement a new 
business model tend to be evaluated more positively because “yes” and “partially” together 
reach a distribution of a minimum of 50 %. 63 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
63 Wolf et Al. 2021 (G) 
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Economy, society or environment 
The following figures display the given answers about the attributes of the innovation area 
of influence Economy, society or environment. 
 

 
Figure 11: Results for attributes of Economy, society or environment 

For the area of influence Economy, society or environment only attribute Comply with 
mandatory regulations and Comply with voluntary standards represent a positive evaluation 
(64 % and 73 % “yes”). All other attributes were evaluated with a minimum of 75 % “no” 
which means that three quarters of the survey participant don’t see any contribution of 
PANDA for these attributes of innovation.64  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
64 Wolf et Al. 2021 (G) 
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7.2 Project evaluation 
Besides questions concerning specific aspects, the participants were asked to rate their 
general satisfaction with the PANDA project. The following figure presents the results 
concerning a possible further implementation of a PANDA project. 
 

 
Figure 12: Implementation of a further PANDA project 

Figure 12 shows that no survey participant answered the question of implementing a further 
PANDA project with “no”. The majority 92 % are willing to implement another project in the 
future. The overall satisfaction with the implemented PANDA project is presented in the next 
figure.65 
 

 
Figure 13: Satisfaction with the implemented PANDA project 

Figure 13 shows a similar result to Figure 12 because no participant has answered the 
question about the general satisfaction with the PANDA project with “no”. But in this case  
42 % stated they were only partially satisfied.64 

 
7.3 Overview of results 
The following table gives an overview for which attributes (displayed through the in Table 2 
presented abbreviations) a clear negative or positive evaluation is able to be identified, and 
where a mixed, diverse opinion results. If the given answers are accumulating to ≥ 50 % 
“yes” than the category “impact”, if the answers are ≥ 50 % “no” than the category “no 
impact” is used. If the “yes” and “partially” answer categories together have accumulated to 
≥ 50 % than the category “partial impact” is utilized caused by the fact that an evaluation 
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with the answer option “partially” indicates, that the survey participants see some kind of a 
contribution of PANDA for this attribute.66  
 
Table 4: Overview about survey results 

Area 
of influence Attribute 

PANDA cases 
impact 

≥ 50 % „yes“ 

partial impact 
≥ 50 % „yes + 

partially“ 

no impacts 
≥ 50 % „no“ 

   

Markets for the firm’s 
products 

A.1     
 

A.2      
 

A.3     
 

A.4     
 

A.5     
 

A.6     
 

A.7 
 

    
A.8   

 
  

Production and delivery 

B.1     
 

B.2   
 

  
B.3     

 

B.4   
 

  
B.5     

 

B.6     
 

B.7     
 

Business organisation 

C.1     
 

C.2     
 

C.3     
 

C.4     
 

C.5   
 

  
C.6   

 
  

C.7     
 

C.8     
 

Economy, society or 
environment 

D.1   
 

  
D.2   

 
  

D.3   
 

  
D.4   

 
  

D.5   
 

  
D.6 

 
    

D.7 
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Table 4 shows that 20 of 30 attributes can be categorized with “no impact” which means 
that over 50 % of the given answers to the question if PANDA can contribute to the specific 
attribute were “no”. Only 3 of 30 attributes can be categized with “impact” and represent 
the attributes of innovation in which over 50 % of all survey participants answered the 
evaluation with the answer option “yes”. These attributes are Comply with market 
regulations, Comply with mandatory regulations and Comply with voluntary standards. 
In 7 of 30 attributes the category “partial impact” can be applied because the answer 
options “yes” and “partially” together were accumulating to over 50 % of all given answers. 
In the context of the area of influence only in the area Markets for the firm’s products the 
category “impact” and “partial impact” represents with 5 of 8 attributes and thus the 
majority of evaluated attributes. In the other areas of influence the category “no impact” is 
resulting as a consequence of the results obtained.67 
 
7.4. Conclusions  
By analyzing the overview of the results in Table 4 and the three defined categories a 
evaluation of the impact of PANDA as an innovation strategy is enabled. 66 % of all 
attributes of innovation by Oslo Manual 2018 can be categorized with “no impact”.  
Concerning the areas of influence of innovation 3 of 4 areas were evaluated with “no 
impact”. Caused by the fact that an evaluation with the answer option “partially” indicates, 
that the survey participants see a more minor contribution of PANDA for this attribute, the 
merging of the evaluation “yes” and “partially”, allows to conclude that PANDA can be 
categorized in 23 % of all attributions with “partial impact” and PANDA has in 10 % of all 
attributes a detectable definitive impact. This analysis allows the interpretation that PANDA 
has a detectable positive impact in the attributes of innovation which are categorized with 
“impact” and “partial impact”. This in turn shows that PANDA seems to have a positive 
impact especially on the first area of influence of innovation Markets for the firm’s products 
and makes a contribution for this specific area. By transferring this result to the general 
approach of PANDA which was described in Chapter 3 as an innovation strategy with the 
identified impact in the area of influence and its attributes Upgrade goods or services, 
Expand the range of goods or services, Enter new markets or adapt existing products to new 
markets, Increase the reputation, brand awareness, or visibility of goods or services and 
Comply with market regulations fits to the focus of PANDA to test an idea in respect to a 
possible market demand and to develop an according business model. A further example 
which underlies the validity of the provided interpretation is that the attributes Improve or 
develop new relationships with external entities (other firms, universities, etc.) and 
Implement a new business model were positively evaluated. 
The general negative evaluation of the several attributes which can be noticed at the first 
glance is not reflected in the evaluation of the general satisfaction (58 % “yes”, 42 % 
“partially”) and the positive evaluation of the question of implementing a further PANDA 
project (92 % “yes”, 8 % “partially”) were none of the survey participants have answered the 
question with “no”.  
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This in turn supports the interpretation described before that the evaluation of PANDA as an 
innovation strategy matches the general structure of this approach because the expectations 
of the participating companies seem to be adequately met. 
The results show that the impact of the PANDA approach can be seen for the area of 
influence of innovation Markets for the firm’s products and there especially for the 
attributes Upgrade goods or services and Comply with market regulations. Therefore, the 
research question if PANDA can be seen as a SOCI approach which has an influence on 
innovation within the participating companies can be positively answered.68  
 
7.5 Limitation 
It is possible identify the following core challenges in the conducted case study research: 
 
• Selection of cases and bias due to case availability 
• Determining relative causal weights for variables 
 
This shows that many studies examine multiple cases involving systems with different 
functionality and contexts, which hinders the comparability of cases.  
 
One of the main underlying reasons is that it is difficult to identify, and get access to, 
multiple cases with the necessary characteristics, which was able to be mostly mitigated in 
this thesis. 
 
A similar challenge applies to determining the relative causal weighs of variables. Case 
studies are often better at assessing whether and how a variable mattered to the outcome 
rather than how much it mattered. This limitation is also reflected in the methodology of this 
thesis as the research results of the conducted business survey are based on the subjective 
evaluation of the survey participants and only asks with three answer options “yes”, “no” 
and “partially”. Therefore, the analyzed evaluations focus on whether and how a variable 
mattered and give no precise indications about the background of the evaluations which 
could explain the given answers. Furthermore, the evaluated PANDA projects were 
implemented by different companies. Even though the cases are generally comparable, the 
described results don’t include the differences of the participating company to each other 
and industry differences in detail. The presented result can therefore be seen as a first step 
of an in-depth research of one specific approach of the SOCI framework which allows first 
insights about the efficiency of PANDA as an innovation strategy.69 
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8. Conclusion  
The cooperation between established companies with external partners is nothing new or 
uncommon in business. The Open Innovation approach is one of the common strategies to 
establish the interaction between established organizations and external partners. However, 
the SOCI framework transferred this idea to a cooperation between established organization 
and startups. One concrete example for the SOCI framework is the PANDA initiative of 
Fresenius University of applied Science in Germany. By analyzing PANDA via a multiple case 
study, this specific approach of the SOCI framework was evaluated. To evaluate the impact 
of PANDA as an innovation strategy of the SOCI framework, the methodology of a business 
survey was used.  
The results presented in this thesis show on the one hand that PANDA has in 66 % of all 
attributes of innovation by Oslo Manual 2018 “no impact” but on the other hand fulfil the 
expectation of the participating companies which is expressed in a high level of satisfaction 
and willingness to implement a new PANDA project. Furthermore in 34 % of all attributes of 
innovation PANDA has an “impact” or an “partial impact”. The attributes which were 
positively evaluated fit to PANDA´s general structure as an early-stage tool for developing an 
idea to a business model. For one of four areas of influence of innovation defined by Oslo 
Manual 2018 the PANDA approach has in 5 of 8 attributes a detectable impact. 
Thus, the research question if a startup orientated cooperative innovation strategy 
represented by the PANDA approach has a measurable impact on the innovation potential of 
established companies can be positively answered. Therefore, the hypothesis that PANDA as 
a coupled process startup orientated cooperative innovation strategy has a measurable 
impact on the innovation potential of established companies is generally verified through 
this thesis. Overall, the impact of PANDA is not universal, but a clear contribution to specific 
attributes and aeras has been verified through this research. 
The main understanding which can be derived is that a cooperative innovation behavior in 
which an established company collaborates with an entrepreneurial external stakeholder 
has a detectable positive influence on specific areas of the innovation potential of a 
company. From this one can conclude that a coupled process approach of the SOCI 
framework like PANDA positively impact the ambition of generating innovation. 
Furthermore, this thesis can contribute to the described research problem of a standardized 
method of proving a specific innovation strategy to evaluate the impact and therefore the 
efficiency of an innovation strategy. The developed questionnaire-based business survey can 
be seen as a proof of concept for the measurement of the impact of an innovation strategy. 
Through the developed survey one is able to detect the areas of influence and specific 
attributes which has been influenced by the innovation activities.  
In summary PANDA is representing a highly specified SOCI approach that brings value in the 
area influence of innovation Markets for the firm’s products in the categories Upgrade goods 
or services and Comply with market regulations. Based on this it can be now concluded that 
SOCI can be applied to generate innovative value in the above-mentioned areas and 
attributes and thus underlines the practical value of a SOCI framework. 
This shows that through the unique situation of analyzing a comparable and repeatable 
approach represented by PANDA through the implementation of multiple real word cases, 
the developed methodology to measure innovation strategies through a questionnaire-
based business survey has been used to analyze a startup orientated innovation strategy in 
the chemical and pharmaceutical industry and to prove its impact on the innovation 
potential of participating companies in Poland and Germany. 
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8.1 Outlook 
The research result of this thesis represents a starting point for the development of a more 
detailed and nuanced understanding of a cooperative startup orientated innovation strategy 
for companies with a focus on the chemical and pharmaceutical industry. A deeper 
understanding about detectable quantitative impact on PANDA in a long-term perspective 
can be seen as an interesting future research field about PANDA.  
Furthermore, the expansion of PANDA to other industries which have no scientific STEM 
background can result in an interesting comparison of the impact of PANDA concerning its 
implementation in different industries. In 2022 new PANDA projects in the education 
industry are implemented. A comparison about the evaluation of companies in such an 
industry to the results of this thesis can potentially generate important new insights about 
the question if the impact of PANDA on the specific areas of influence and their attributes is 
only relevant for the chemical / pharmaceutical industry or if PANDAs impact is valuable for 
other industries as well. An analysis of the PANDA project in the context of the education 
industry is planned for the next years. 
The presented research and the obtained results of this thesis have a strong focus on the 
perspective of the participating companies. But PANDA also represents a tool for students of 
STEM study paths to get in contact with entrepreneurial heuristics and frameworks. 
Students have the task to develop a general idea of an established company like startup 
teams to a business model. For this the students have to develop an entrepreneurial 
mindset and skill set to face the challenge. Therefore, one can assume that PANDA 
represents a methodology to inspire students of STEM study paths to become an 
entrepreneur. If the supposition can be verified or falsified a further field of research about 
PANDA might be discovered. During the last two years and parallel to the main research 
topic and the focus on the company perspective of PANDA some excursions have been made 
to target the question if PANDA is a useful tool to generate more female entrepreneurs in 
STEM fields, STEMpreneurs. For this, academic articles have been already published but the 
future development of a deep understanding about the student perspective on PANDA can 
be an interesting outlook for further research activities on this research subject.69 
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INNOVATION STRATEGIES IN THE CONTEXT OF THE PARADIGM 
OF THE FIVE DIMENSIONS OF INNOVATION STRATEGY  

Victoria Wolf1, Renata Dobrucka1, Robert Przekop2, Stephan Haubold3 
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ABSTRACT. Background: As a concept that is owned and discussed by many business disciplines the terms 
innovation and innovation strategy can have many different definitions. This paper aims to provide an overview of 
innovation strategies in the context of the paradigm of the five dimensions of innovation strategy first introduced by 
Trilling & Blaeser-Benfer. A literature review was used to generate a representative pool of definitions of the term 
innovation, including definitions from the different disciplinary literature sources of economics, innovation and 
entrepreneurship, business and management, and technology. In a second step the core essences of the accumulated 
definitions are synthesized into a final definition of innovation. In a third step the synthesized definition of innovation is 
applied to the context of the paradigm of the five dimension of innovation strategy to allow the establishment of 
a coherent and cohesive overview of the resulting innovation strategies.  
Methods: This paper utilizes a first analysis of literature on innovation and innovation strategies which includes 
a number of academic journal articles and books, in total 23 sources, published between the years 1987 to 2019 to 
achieve its mentioned aim.  
Results: The central aim of this paper can be identified in providing a comprehensive overview of the topic of innovation 
strategies in the context of the paradigm of the five dimensions of innovation strategy and the presented definition of the 
term innovation.  
Conclusions: The information presented in this paper can serve as a clarifying starting point for further research 
activities in the field innovation and innovation strategy by providing a general overview of the topics mentioned. Based 
on the findings of this paper it appears reasonable to recommend further research to specify the characteristics and 
practical applicability of possible innovation strategies in different innovation dimensions. 

Key words: innovation, strategy, innovation strategy, definition of innovation, five dimension of innovation, review 
innovation. 

 

 

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. Innovation 
does not have to be an accident, with a well-
defined strategy a company can control and 
manage the generation of innovation 
[Disselkamp 2017, Janjić, Rađenović 2019, 
Jia, 2019].  But there are many definitions of 
the term innovation and a variety of meanings 

and approaches for innovation strategies exist  
[Baregheh, Rowley, Sambrook 2009]. At first 
this paper introduces a possible definition for 
the term innovation by describing and 
synthesizing relevant definitions that can be 
found in the reviewed academic literature. 
After this, this paper is concerned with the 
definition of the terms strategy and innovation 
strategy. As the final result of this paper 
a description for the five dimensions of 
innovation strategies and an exemplary 
approach for each innovation strategy 
dimension is provided in an overview. 
Therefore, the central aim of this paper can be 
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identified in providing a comprehensive 
overview of the topic of innovation strategies 
in the context of the paradigm of the five 
dimensions of innovation strategy and the 
presented definition of the term innovation in 
this paper. This paper utilizes a review of 
literature on innovation and innovation 
strategies to achieve its mentioned aim. 
Therefore, a number of academic journal 
articles and books, in total 23 sources, 
published between the years 1987 to 2019 have 
been analyzed in the light of innovation and 
innovation strategies. This literature review is 
a critical foundational analysis of published 
sources and literature on the particular topic of 
innovation and strategies for innovation. 

DEFINITION OF INNOVATION 

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 (Fadiah et.al., 
2016). Therefore, in a business context 
innovation can be conceptualized as an 
incidence (idea) for a product or a service 
(invention) which has not been there before 
and which results in a high market acceptance 
(diffusion) [Dörr and Müller-Prothmann 2014]. 
Notation 1 results for this article to define the 
term innovation. 

idea + invention + diffusion = innovation  (1) 

This definition is in agreeance with most of 
the definitions shown in Table 1 and shall be 
applied for this paper. Notation 1 makes clear 
that in the context of innovation the 
differentiation and separation between the 
terms invention and innovation is of high 
relevance [Dörr and Müller-Prothmann 2014]. 
The difference between the terms can be 
identified in the circumstance that invention 
only means the creation of a product or service 
based on an idea, but innovation always 
includes the successful diffusion of a solution 
for an existing problem which results in a high 
market acceptance of the idea and its 
manifestation in the form of an invention. 
Thus, the novelty of an invention is not 
necessarily the key factor of an innovation. 
The important aspect is that the included 
invention has not necessarily to be novelty but 

the change it causes has to be [Granig and 
Hartlieb and Lercher 2014]. Therefore, 
notation 2 results. 

The change an invention causes must be 
novel. (2) 

To analyze innovation strategies, it is of 
high importance to provide a clear definition 
for all relevant terms. Therefore, the following 
section presents definitions for the terms 
innovation and strategy and the combination 
innovation strategy. As already mentioned in 
the introduction, the term innovation can be 
defined in various ways. Table 1 provides an 
overview about established definitions of the 
term innovation of the last 90 years. 

An example is now introduced to 
demonstrate the described main characteristics 
of innovation as established by notation 1 and 
2. An employee from the company 3M, Mr 
Silver, got the task to evolve a glue for several 
applications (idea). In 1968, he developed 
a slightly adhesive glue (invention), but at this 
point there was no interest of the market for 
this specific glue. After six years a colleague, 
Mr Fry, has searched for something which 
could be helpful to mark something but can be 
removed. He improved the idea of Mr Silver 
and developed the post-it-note. Caused by 
a high market acceptance (diffusion) the idea 
became an innovation and it is still used 
[Hutzschenreuter 2009]. The provided example 
illustrates the described the process of idea, 
invention und diffusion which results in the 
creation of an innovation. 

DEFINITION OF INNOVATION 

According to N. Fadiah et.al. [2016] and C. 
Li [2020] there are two main dimensions of 
innovation in which innovation could be 
arised: Technological innovation and 
administrative/managerial innovation [Fadiah 
et.al. 2016, C. Li 2020]. 

The dimension of technological innovation 
shall be defined as the development of 
a technological idea to an invention which has 
a direct and successful impact on the economic 
performance of the company offering the 
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invention to the market. Technological 
innovation can be represented by new 
technologies manifesting in new physical 
products or new service products [Fadiah et.al. 
2016]. The innovation dimension 
administrative / managerial innovation shall 
now be defined as innovations which have an 
impact on the social aspects of a company. The 
social aspect has a major influence on the 
general performance of a company. 
Administrative/managerial innovation involves 
changes of elements associated with the 
organization’s social structure. This innovation 
dimension could be new policies, new 
procedures, organizational forms, encourage 
expansions, reward staff's creativity, exploring 
best method to achieve corporate goals.  

The differentiation between the two 
dimensions of innovation therefore involves 
the extent of the change impacting company 
core operations. Technological innovation 
affects all object- or service-related 
innovations and reflects changes in the end 
product or service offered by the company 
while administrative/managerial innovation 
involves changes in the social structures of 
a company which only indirectly impact the 
end product or service offered [Fadiah et.al. 
2016]. Notation 3 results. 

Innovation can manifest in the innovation 
dimension of technological or administra-
tive/managerial innovation. (3) 

As a summary, the following notations are 
established as a foundation to define the term 
innovation for this paper. 

idea + invention + diffusion = innovation (1) 

The change an invention causes must be 
novel. (2) 

Innovation can manifest in the innovation 
dimensions of technological or 
administrative / managerial innovation. (3) 

A definition of term innovation can now be 
established through the synthesis of the 
established notation 1, 2, and 3:  An innovation 
is an idea located either in the technological or 
administrative/managerial dimension and 

which is developed to an invention which 
again has a concrete solution for an existing 
problem, is well-accepted by a high number of 
people and causes novel change. Based on this 
definition it is now possible to discuss the term 
innovation strategy in a coherent and precise 
fashion. 

INNOVATION STRATEGY 

In the context of defining strategy, Henry 
Mintzberg states that a strategy is a plan which 
has some sort of consciously intended course 
of action and furthermore a strategy is 
a guideline to deal with a situation [Mintzberg 
1987]. If a company wants to develop an 
innovation, it needs a plan in the form of 
precise course of action to generate innovation 
for a given corporate context. Since the 
previous section defined the term innovation, 
the term innovation strategy is now defined as: 
An innovation strategy can be described as 
a scope of actions for all innovative procedures 
in an organization which includes strategic 
goals and guidelines which have the vision to 
develop innovation [Goffin, Herstatt, Mitchell 
2012].  

According to Trillig and Blaeser-Benfer 
[2014], an innovation strategy can be achieved 
within a paradigm of five dimensions: 
Technological-orientated, time-orientated, 
market-orientated, competition-orientated and 
cooperation-orientated [Trillig, Blaeser-Benfer 
2014]. The following now describes the 
different dimensions of an innovation strategy 
and provide concrete approaches for each 
dimension. 

A technological-orientated innovation 
strategy contributes to the development of 
new products or services. In this context 
Varadarajan states that innovation of a product 
means an idea for a new product which meets 
a currently unmet need of customers or an idea 
which is better than existing products or 
represents an improvement of an available 
product [Varadarajan 2018]. One possible 
approach to generate technologic al-orientated 
innovation is the technological-push strategy. 
This strategy firstly emanates from a company 
by developing a specific product or service and 
then “pushing” it in the market hoping for 
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diffusion [Corniani 2008]. The most common 
approach of companies for this strategy is 
focusing on research and development (R&D) 
activities. 

A time-orientated innovation strategy is 
defined based on the diffusion theory of 
Rogers. In his diffusion of innovation 
approach, he defines diffusion as the process in 
which an innovation is spread over a certain 
time through several communication channels 
among of members of a social system. 
According to Rogers [1993] diffusion consists 
out of four elements: innovation, 
communication channels, time and the social 
system [Rogers 1993]. The pioneer strategy is 
one possible approach to realize a time-
orientated innovation strategy. It is also known 
as the “first-to-market” approach and it is the 
strategy for the first element of diffusion, the 
innovation element. It describes the idea, that 
a company wants to generate innovation and 
wants to be the first market participant 
(inventor) which offers a new innovation to the 
market and aims to capitalize from a first 
mover advantage that outweighs the costs of 
being a first mover. The first mover advantages 
can span over a long time and can be helpful 
for generating higher market shares or brand 
proliferation [Robison, Urban, Kalyanaram 
1994]. 

The market-orientated innovation 
strategy could be defined as the opposite of 
the technological-orientated strategy. It has the 
focus on understanding and defining the most 
relevant needs of a specific market and to 
develop an innovation which fits the identified 
market needs [Corniani 2008]. The most 
common approach is the pull strategy which 
focuses on the customer needs. Through 
intensive customer surveys a company wants 
to obtain information about the most important 
customer needs. After an understanding 
process of the needs an innovation is generated 
which fits the identified customer needs. 

The position of a company in comparison to 
its competitors is one major success factor. The 
theory which underlies the competition-
orientated strategy is the approach from M. E. 
Porter. He describes the strategy of companies 
in comparison to its competitive environment. 
In Porters theory there are two dimensions 

which are of high importance to define 
a competition-orientated strategy [Porter 
2013]: Strategic advantage (separated into 
unique perceived by customer and low-cost 
position) and strategic target (separated into 
industrywide and particular segment only). By 
putting these dimensions into relationship three 
main competition-orientated strategies may 
result: Differentiation, overall cost leadership 
and focus strategy [Porter 2013]. 

Differentiation (unique perceived by 
customer/industrywide): A company with 
a differentiation strategy is outstanding in 
comparison to its competitors through a high 
standard of quality. All innovations underlay 
the permission of quality and have to please 
the customer [Porter 2013]. 

Overall cost leadership (Low cost 
position/industrywide): A company with an 
overall cost leadership strategy is confronted 
with a high number of competitors. Its success 
factor is represented by low cost production 
which allows the company to offer their 
products or services for a low price. For this 
strategy companies have to develop especially 
innovations which simplify processes or 
products to get the opportunity to decrease the 
production cost [Porter 2013]. 

Focus (Particular segment): The idea of this 
strategy is to serve a specific market segment 
and not the overall market. The number of 
competitors is low and a company which 
follows this strategy must generate 
a combination of differentiation and cost 
leadership with the focus on the specific needs 
of the customer in the market segment. 
Therefore, all innovations have to consider 
customer needs [Porter 2013]. 

The general approach of cooperation-
orientated innovation strategies is that 
a company opens itself to the environment and 
thus consults external influences for the 
innovation process. This strategy is mostly 
used by small and medium-sized enterprises 
which have imitated resources for the 
innovation process and need help form external 
partners [Sarpong, Teirlinck 2017]. There is 
a high diversity of collaboration types, for 
example research joint ventures, non-equity 
contractual collaborations and joint projects, 
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formal and informal arrangements [Antonioli, 
Marzucchi, Savona 2016]. One popular 
approach for a cooperation-orientated 
innovation strategy is the open innovation 
approach. This approach is proposed by H. W. 
Chesbrough.  The open innovation concept 
provides insights into how firms can harness 
inflows and outflows of knowledge to improve 
their innovation success [Enkel, Gassmann,  
Chesbrough, 2009]. The next section now 
summarizes all described strategic dimensions 
and their resulting strategies. Table 2 gives an 
overview about the mentioned innovation 
strategy dimensions and each concrete 
innovation strategy. 

CONCLUSIONS 

This paper introduces, reviews and 
discusses possible definitions for the terms 
innovation and innovation strategy which are 
extracted out of a selection of relevant 
academic sources. Through this, it is shown 
that both terms can have various meanings for 
different contexts. Based on the reviewed 
literature a precise definition of the term 
innovation is introduced and applied to 
definition of the term innovation strategy for 
this paper. This is achieved by synthesizing the 
identified main characteristics of the term 
innovation and applying it to Mintzbergs 
definition of the term strategy. Five 
dimensions of innovation strategy are 
identified and for each dimension one possible 
innovation strategy was described.  

This article shows that the research topic 
innovation and innovation strategy have a high 
level of diversity and variety. The information 
presented in this paper can serve as a clarifying 
starting point for further research activities in 
the field innovation and innovation strategy by 
providing a general overview of the topics 
mentioned. Based on the findings of this paper 
it appears reasonable to recommend further 
research to specify the characteristics and 
practical applicability of possible innovation 
strategies in different innovation dimensions. 
Furthermore, the varying origins and 
perspectives impacting the definition of 
innovation make it appear reasonable to further 
analyze how these differences can be described 
and specified, for example in terms of 

geographical and cultural differences in the 
definitions of innovation.  

ACKNOWLEDGMENTS AND 
FUNDING SOURCE DECLARATION 

This research did not receive any specific 
grant from funding agencies in the public, 
commercial, or not-for-profit sectors.  

REFERENCES 

Antonioli D., Marzucchi A., Savona, M., 2016. 
Pain shared, pain halved? Cooperation as a 
coping strategy for innovation barriers. 
Springerlink 42, 841-864. 
http://doi.org/10.1007/s10961-016-9545-9  

Baregheh A., Rowley J., S. Sambrook, 2009. 
Towards a multidisciplinary definition of 
innovation. Management Decision 27 (8), 
1323-1339.  
http://doi.org/10.1108/00251740910984578  

Bogers M, Chesbrough H., Moedas C., 2018. 
Open Innovation: Research, Practices, and 
Policies. California Management Review 
60 (2), 5-16. 

Corniani M., 2008. Push and Pull Policy in 
Market-Driven Management. SYMPHO-
NYA Emerging Issues in Management 1.  
http://doi.org/10.4468/2008.1.05  

Disselkamp M, 2017. Innovationen und 
Veränderungen [Innovation and Changes]. 
Stuttgart: Kohlhammer. 

Dörr N., Müller-Prothmann T, 2014. 
Innovationsmanagement: Strategien, Me-
thoden und Werkzeuge für systematische 
Innovationsprozesse. [Innovation 
Management: Strategies, methods and tolls 
for systematical innovation processes], 
München: Hanser. 

Enkel E., Gassmann O., Chesbrough H., 2009. 
Open R&D and open innovation: exploring 
the phenomenon. R&D Management 39 (4), 
311-316. 

Fadiah N. et.al., 2016. Defining the Concept of 
Innovation and Firm Innovativeness: A 
Critical Analysis from Resorce-Based View 
Perspective. International Journal of 



 52 

 
 
 

 

,  

 Wolf  V., Dobrucka R., Przekop R., Haubold St., 2021. Innovation strategies in the context of the paradigm of 
the five dimensions of innovation strategy. LogForum 17 (2), 205-211. http://doi.org/10.17270/J.LOG.2021.587   

 

210 

Business and Management 11 (6), 87-94.  
http://doi.org/10.5539/ijbm.v11n6p87.  

Goffin K., Herstatt C., Mitchell R., 2012. 
Innovationsmanagement: Strategien und 
effektive Umsetzung von 
Innovationsprozessen mit dem Pentathlon-
Prinzip [Innovation management: Strategies 
and efficient implementation of innovation 
processes through Pentathlon principle], 
München: Finanzbuchverlag. 

Granig P., Hartlieb E., Lercher, H., 2014. 
Innovationsstrategien: Von Produkten und 
Dienstleistungen zu Geschäftsmodell-
innovationen [Innovation strategies: From 
product to services for innovations of 
society models], Wiesbaden: Springer. 

Hutzschenreuter T., 2009. Strategisches Mana-
gement und Innovationsmanagement, 
Allgemeine Betriebswirtschaftslehre: 
Grundlagen mit zahlreichen Praxis-
beispielen [Strategic management and 
innovation management: General business 
studies and case studies], Wiesbaden: 
Gabler. 394. 

Janjić I., Rađenović T., 2019. The importance 
of managing innovation in modern 
enterprises. Ekonomika 65 (3), 45-54.  
http://doi.org/10.5937/ekonomika1903045J  

Li C., 2020. Enhancing or inhibiting: The 
impact of investment in political ties on the 
T link between firm innovation and pro-
ductivity. International Business Review 29 
(2).  
http://doi.org/10.1016/j.ibusrev.2019.10163
6  

Mintzberg H., 1987. The Strategy Concept 1: 5 
Ps for Strategy. California Management 
Review 30 (1), 11-24. 

Jia N., 2019. The impact of accounting 
restatements on corporate innovation stra-
tegy. Journal of Account. Public Policy 38 
(3).  
http://doi.org/10.1016/j.jaccpubpol.2019.05
.004  

Popa I. L., Preda G., Boldea M., 2018. A 
theoretical apporoach of the concept of 
innovation. Philosophical Journal of 
Conflict and Violence 2 (1). 

Porter M. E., 2013. Typen von Wettbe-
werbsstrategien in Wettbewerbsstrategie: 

Methoden zur Analyse von Branchen und 
Konkurrenten [Types of competition 
strategies in competition strategies: 
Methods for analyzing of industries and 
competitors], Frankfurt am Main, Campus, 
73-87. 

Quintane E., et. al, 2011. Innovation as a 
knowledge-based outcome. Journal Of 
Knowledge Management 15 (6), 928-947.  
http://doi.org/10.1108/13673271111179299  

Robison W.T., Urban G.L., Kalyanaram G., 
1994. First-Mover Advantages from 
Pioneering New Markets: A Survey of 
Empirical Evidence. Review of Industrial 
Organization 9, 1-23. 

Rogers E.M., 1993. Diffusion of innovations. 
New York, London: The free Press. 

Trillig E., Blaeser-Benfer A., 2014. Erfolgs-
faktor 1: Die Innovationsstrategie [Factor of 
success, strategy of innovation]. RKW 
Rationalisierungs- und Innovationszentrum 
der Deutschen Wirtschaft e. V. 

Sarpong O., Teirlinck P., 2017. The influence 
of functional and geographical diversity in 
collaboration on product innovation 
performance in SMEs. Springer 
Science+Business Media 43, 1667-1695.  
http://doi.org/10.1007/s10961-017-9582-z  

Varadarajan R., 2018. Innovation, innovation 
strategy, and strategic innovation. Review 
of Marketing Research 15, 143-166.  
http://doi.org/10.1108/S1548-
643520180000015007  

 

 

 

 

 

 

 

 

 

 

 

 



 53 

 
 

 
 

  
Wolf  V., Dobrucka R., Przekop R., Haubold St., 2021. Innovation strategies in the context of the paradigm of the 
five dimensions of innovation strategy. LogForum 17 (2), 205-211. http://doi.org/10.17270/J.LOG.2021.587  

 

211 
 

  

STRATEGIE INNOWACJI W KONTEKŚCIE PARADYGMATU PIĘCIU 
WYMIARÓW STRATEGII INNOWACJI 

STRESZCZENIE. Wstęp: Na podstawie wielu istniejących dyscyplin terminy innowacja i strategie innowacji mogą 
mieć wiele definicji. Niniejsza praca ma na celu przedstawienie przegląd strategii innowacji w kontekście paradygmatu 
pięciu wymiarów strategii innowacji wprowadzonej po raz pierwszy przez Trilling & Blaeser-Benfer. Przeprowadzony 
przegląd literatury miał na celu stworzenie takiego terminu innowacja, który byłby interdyscyplinarny, tworzony na 
podstawie źródeł literaturowych z dziedziny ekonomii, przedsiębiorczości, biznesu i zarządzania oraz technologii. 
Kolejny etap pracy to sformułowanie ostatecznej definicji innowacji. Ostatni etap pracy to zastosowanie definicji 
innowacji w kontekście paradygmatu pięciowymiarowej strategii innowacji, aby umożliwić ustanowienie spójnego 
przeglądu powstałych strategii innowacji. 
Metody: W niniejszej pracy dokonano analizy światowej literatury na temat strategii innowacji i innowacji. 
Przeanalizowano łącznie 23 pozycje literaturowe, które zostały opublikowane w latach 1987-2019. 
Wyniki: Głównym celem niniejszej pracy był przegląd literatury w temacie strategii innowacji w kontekście 
paradygmatu pięciu wymiarów strategii innowacji i wyjaśnienie przedstawionej definicji innowacji. 
Wnioski: Informacje przedstawione w niniejszej pracy mogą służyć jako punkt wyjścia dla dalszych działań badawczych 
w dziedzinie innowacji i strategii innowacji poprzez podsumowanie aktualnego przeglądu we wspomnianych tematach. 
Na podstawie wniosków zawartych w niniejszej pracy uzasadnione wydaje się prowadzenie dalszych badań w celu 
określenia cech i praktycznego zastosowania możliwych strategii innowacji w różnych wymiarach innowacji.  

Słowa kluczowe: innowacje, strategia, strategia innowacji, definicja innowacji, pięciowymiarowy wymiar innowacji, 
przegląd innowacji 
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COOPERATIVE INNOVATION STRATEGIES – REVIEW AND 
ANALYSIS  

Victoria Wolf1, Renata Dobrucka1, Robert Przekop2, Stephan Haubold3 

1) Poznań University of Economics and Business, Poznań, Poland, 2) Adam Mickiewicz University in Poznań, Poznań, 
Poland, 3) Fresenius University of Applied Sciences, Idstein, Germany 

ABSTRACT. Background: As the terms innovation, innovation strategy and especially cooperative innovation 
strategy are owned and discussed by many business disciplines, they can have various definitions. But a defined 
innovation strategy is the first step to enable a generation of innovation in a constant way. There are different approaches 
how a strategy can be defined. One common approach of an innovation strategy which includes the idea of an exploratory 
and cooperative strategy is the Open Innovation method. It describes three possible cooperation archetypes of an 
organization and its environment. Caused by the increased importance of startups and their innovation approaches 
a transfer of the common Open Innovation approach to a cooperation between established organization and startups is the 
aim of this article and results in the description of the startup orientated cooperative innovation (SOCI) strategy. 
Methods: This article gives at first an introduction in the topic of innovation and innovation strategy and its different 
approaches. The Open Innovation approach is described and in a further step the transfer to the new framework of (SOCI) 
strategies is presented. 
Result: As a result, the paper presents a new framework for three archetypes of SOCI-strategies. Three archetypes of 
SOCI-strategies were identified, by relating the three archetypes of Open Innovation to cooperations between established 
companies and startups. The three SOCI-strategies are: Buy/rent a startup, spin-off and startup in coupled process. 
Conclusion: The SOCI framework can be seen as a helpful to categorized cooperations between established companies 
and startups in context of generation innovation and gives an overview which archetypes of startup cooperations are 
possible. 

Key words: innovation, strategy, defining innovation, cooperative innovation, open innovation, startup. 

 

 

INTRODUCTION 

One possible strategy for the generation of 
innovation is the cooperative innovation 
strategy. Its general approach is to open the 
internal corporate structures, state of 
knowledge and ideas of an organization to its 
environment. Through this opening, exchange 
and the transport of internal and external 
knowledge, the overall innovation potential 
and the creation of innovative products, 
services and organizational structures can be 
generated more easily [Jia, 2019]. The 
cooperation of established organizations and 
younger and smaller companies, startups, is 

a common way in which the idea of 
a cooperative innovation strategy can be 
implemented successfully [He & Tian, 2018].  

This paper utilizes a review of literature on 
innovation and innovation strategies, 
especially cooperative innovation strategies to 
achieve a clear definition for all three terms. 
Therefore, a number of academic journal 
articles and books, in total 54 sources have 
been analyzed and reviewed in the light of 
cooperative innovation strategy and Open 
Innovation from which 28 sources were 
selected by the authors of this article.  
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In a second step the most common 
implementation of a cooperative innovation 
strategy, the Open Innovation approach of H. 
W. Chesbrough is described and displayed by 
presenting the framework of the three 
archetypes of Open Innovation as defined in 
the research of Enkel, Gassmann and 
Chesbrough (2004). In a final step three startup 
based innovation strategies were identified and 
brought into relation to the framework of the 
three archetypes of Open Innovation. The 
result is the presenting of a new framework of 
startup oriented cooperative innovation 
strategy, the SOCI-strategy.  

The terms innovation, innovation strategy, 
cooperative innovation strategy and Open 
Innovation are now defined in the next 
sections. 

DEFINITION: INNOVATION 

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 [Fadiah et.al., 
2016]. 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) 
[Dörr & Müller-Prothmann, 2014]. 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 are defined as an implementation of 
change that introduces improvements [Haddad 
& Williams, 2019]. 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 [Gault, 2018]. In summary the 
mentioned aspects and characteristics of the 
term innovation leads 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. 

DEFINITION: INNOVATION 
STRATEGY 

According to Mintzberg (1987) 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 [Mintzberg, 1987]. If a company 
choses to generate innovation, strategically, it 
needs a plan according to the given corporate 
strategy [Ramus et. Al., 2018]. 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 [Goffin 
& Herstatt & Mitchell, 2012, Wolf et al., 
2021]. According to Jia [2017] there are two 
main types of innovation strategies called 
exploratory and exploitative innovation 
strategy [Jia, 2017]. Both approaches are 
described in more detail as follows. 

EXPLOITATIVE INNOVATION 
STARTEGY 

The exploitative innovation strategy focuses 
on short-term successes by evolutionary or 
incremental improvements of existing 
technologies. Thus, the results are more 
proximate and predictable. Exploitative 
innovation activities are therefore making use 
of existing approaches, capabilities and 
available knowledge. In addition, exploitative 
innovations are more likely to look familiar to 
the stakeholders of an organization, lowering 
pushback and speeding up the adaption of the 
innovation thus lowering their cost of 
implementation [Jia, 2017]. Exploitative 
strategies therefore focus on incremental 
changes and short-term returns [Berraies, 
2019]. 

EXPLORATORY INNOVATION 
STRATEGY 

On the contrary the exploratory innovation 
strategy focuses on long-term success, by 
revolutionary or disruptive innovations. Along 
with this strategy comes an opportunity for 
potentially higher returns and at the same time 
an increased risk of failure [Jia, 2017]. 
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According to Charue-Duboc et. Al. [2010] 
exploratory innovation has the intention to 
discover something that was unknown before 
as well as to create something new [Charue-
Duboc et. Al., 2010]. These so-called 
breakthrough innovations are usually generated 
through time-consuming research and 
development processes. Caused by the 
experimenting nature of exploratory innovation 
strategies, this strategy could impose higher 
risk of failure and potentially a knowledge and 
information gap between the organization and 
its stakeholders [Jia, 2017]. For the success of 
an organization both innovation strategies, 
exploitative and exploratory, are of high 
importance, but resource-constrained 
organizations may not be able to implement 
both strategies at the same time. Often an 
organization has to decide for a singular 
strategic approach. If a company decides to 
implement an exploratory innovation strategy 
this is often realized through cooperation with 
the external environment of an organization. 
This results in a utilization of the exploratory 
strategic approach through the use of 
a cooperative innovation strategy [Jia, 2019]. 

COOPERATIVE INNOVATION 
STARTEGY 

The general approach of cooperative 
innovation strategy is to open the organization 
to its environment in order to include external 
ideas, inspiration and expertise for its own 
innovation process. One motivation of this 
strategy is to overcome limitations in resources 
and or a lack of know-how within the 
organizations [Sarpong & Teirlinck, 2017]. 
According to Li, Liao and Albitar [2020] there 
is a correlation between the application of 
a cooperative innovation strategy and the long-
term success and value of an organization, 
resulting in a clear competitive advantage. 
Furthermore, this innovation strategy can 
pursuer technological innovation and profit 
[Zhoua, Yangb, Wangc, 2020]. The 
cooperative approach puts the organization in 
the position to discover market developments 
or customer needs early in the process and 
therefore develop more custom-fit products. As 
a result, an organization gains a competitive 
advantage in the market [Li, Liao, Albitar, 
2020]. Beside the advantages of cooperative 

strategies there are some risks which 
a cooperative behavior also includes. Luo and 
Hu [2015] define three main risk paradigms: 
Cooperatives' internal factor, Technology 
factor and External environment factor. Each 
of the three risk paradigms have several 
underlying risks which are display in the 
following figure. 

 

 
 
 
Source: Luo & Hu [2015] 

 
Fig. 1. Main risk paradigms of cooperative innovation 

strategy 

   
 

The first paradigm, Cooperatives' internal 
factor, describes the risk factor arising from 
innovation project's activities within the 
cooperatives. Cooperatives' internal factor of 
risk includes capital risk, production risk, 
management risk and talents risk. Furthermore, 
technology innovation is difficult and 
advanced with high technical barriers. 
Therefore, cooperatives will take more risks 
and uncertainty when participating in 
technology innovation. Technology factor of 
risk originates from the risk of technology 
immaturity, adverse selection, technology 
substitution and technology transform. In 
addition to this, External environment factors 
could have a negative influence on cooperative 
innovation caused by unpredictable changes in 
markets or political developments [Luo & Hu, 
2015]. 

In spite of the potential risks of cooperative 
innovation strategy, He and Tian [2018] state 
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that cooperative innovation becomes more 
important and has attracted great attention 
from academic researchers in recent years [He 
& Tian, 2018]. Cooperative innovation 
strategies are seen to be executed in many 
different types, for example research joint 
ventures, non-equity contractual 
collaborations, joint projects and formal or 
informal arrangements and cooperation with 
startups [Antonioli & Marzucchi & Savona, 
2016]. One popular approach is the so-called 
Open Innovation approach described first by 
H. W. Chesbrough Enkel & Gassmann & 
Chesbrough [2009]. 

OPEN INNOVATION 

The Open Innovation concept provides 
insights into how firms can harness inflows 
and outflows of knowledge to improve their 
innovation success [Enkel & Gassmann & 
Chesbrough, 2009]. On this basis, Gassmann 
and Enkel [2004] have defined three 
archetypes of Open Innovation. The three 
archetypes of Open Innovation differentiate in 
their process and the way of the information 
streams inside or outside the organization.  

− The outside-in process describes that 
a company opens its innovation processes 
to external inputs and contributions [Bogers 
& Chesbrough & Moedas, 2018]. The 
organization gets its knowledge through the 
integration of customer, suppliers and its 
general external environment [Gassman, 
Enkel, 2004]. 

− The inside-out process requires 
organizations to allow unused and 
underutilized ideas to go outside the 
organization for others to use in their 
businesses and business models [Bogers & 
Chesbrough & Moedas, 2018]. 

− The coupled process combines the 
characteristics of outside-in and inside-out 
processes. This is aimed through 
cooperations with complementary partners 
and the general environment [Gassman, 
Enkel, 2004]. 

The three archetypes are illustrated in the 
following figure 2. 

 
Source: Gassman, O., Enkel, E. [2004] 

 
 Fig. 2. Three archetypes of Open Innovation

   

THE THREE ARCHETYPES OF THE 
SOCI FRAMEWORK 

There is no existing universal definition of 
the term startup. In general, it can nevertheless 
be stated, startups are young organizations 
which create new products or services under 
market conditions of high uncertainty and 
which try to find a repeatable and scalable 
business model [Bortolini, Cortimiglia & 
Danilevicz, 2018]. A cooperation between an 
organization and external startups is nothing 
unusual. 262 companies out of the 500 world’s 
biggest public companies cooperate with 
startups. The way this coworking is happening 
is of high diversity [Bonzom & Netessine, 
2017]. However, it has not been tried to 
thoroughly analyze and classify those 
cooperation types, yet. Through the relating of 
the three archetypes of Open Innovation to 
a cooperation between an organization and 
a startup as the external input, three possible 
way of cooperation are possible: Buy / rent 
a startup, spin-off, startup in a coupled process 
as a mixed method. How the mentioned 
possible cooperations can now be integrated in 
the three archetypes of Open Innovation is 
described in the next sections. 
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BUY/RENT A STARTUP AS AN 
OUTSIDE-IN PROCESS 

Most organizations have realized that the 
innovation potential of startups per definition 
is much higher than the internal innovation 
potential. Thus, organizations are trying to 
boost their own innovation potential 
acquisition of a startup. For startups this is one 
of the so-called exit strategies where the 
owners of the small company sell their shares 
to an established organization (European 
Union/European Regional Development Fund, 
2017). One emasculate way for this 
cooperation for established organization is not 
to buy but to rent a startup for a defined period 
of time. The worldwide increase of the 
acquisition of startups (1.217 [2011] to 4.217 
[2017]) shows the relevance of the method of 
the outside-in process of an Open Innovation 
approach through a cooperation with a startup 
[Crunchbase, 2017; Wolf et al., 2020].]. 

SPIN-OFF AS AN INSIDE-OUT 
PROCESS 

According to Davenport, Carr and Bibby 
[2002] a spin-off is when a company is formed 
through the transfer of technology from an 
R&D company (inside-out), which is 
independent of the parent company and 
involves the transfer of human and 
technological capital to a new formed market 
entity [Davenport, Carr & Bibby, 2002]. The 
innovation potential of for example the R&D 
unit of an established organization is used to 
found a new company which continues the 
innovation process as an quasi-autonomous 
entity. The smaller, more flexible and more 
agile structure of the new founded company 
aims to contribute to the innovation potential 
of the parent company. For example, the 
strategy of spin-off is often used, when an 
innovation has great future potential but 
doesn’t fit in the general approach of the parent 
company [Wolf et al., 2020]. 

STARTUP IN A COUPLED PROCESS 

A clearly definable type of a coupled 
process through a cooperation with a startup is 

not existing in the reviewed literature. There is 
no academically defined coupled process 
approach of a cooperation between a startup 
and an established company. Nevertheless, it is 
theoretically imaginable that such a startup-
orientated cooperative innovation strategy 
approach, which includes the general 
characteristics of the third archetype of Open 
Innovation, can be consistently identified. 
Therefore, it remains as a hypothetical part of 
the framework [Wolf et al., 2020]. 

THE THREE ARCHETYPES OF THE 
SOCI FRAMEWORK  

The mentioned three approaches of startup 
orientated cooperative innovation (SOCI) 
strategies can be related to the framework of 
the three archetypes of Open Innovation. Out 
of this a new framework, the SOCI-framework 
results in which all three possible cooperation 
approaches between an established 
organization and a startup are considered. The 
following figure now illustrates the three 
archetypes of SOCI-framework in analogy to 
the Open Innovation framework as the final 
result of this paper [Wolf et al., 2020]. 

 
Source: Wolf et al [2020] 

 
Fig. 3. Startups based cooperative innovation strategy 

framework 

   

Figure 3 demonstrates the integration of the 
three described approaches of cooperative 
innovation with startups in the three archetypes 
of Open Innovation: Buy/rent a startup as an 
outside-in process, spin-off as an inside-out 
process and startup in coupled process. The 
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last process cannot be defined in one specific 
approach.  

In general, a new framework results which 
intension it is to make clear which possible 
cooperations between organizations and 
startups are possible. In addition to this, the 
new framework helps to categorize the 
different cooperation approach with startup in 
the Open Innovation context. Caused by the 
orientation of the new framework on the 
popular Open Innovation approach, the 
characteristics of cooperations with startups 
can be understood more easily. 

CONCLUSION AND DISCUSSION 

This paper introduces the definitions for the 
key term innovation, innovation strategy, 
cooperative innovation strategy and Open 
Innovation through the means of a literature 
review. In a second step, the three archetypes 
outside-in, inside-out and a couple process of 
Open Innovation are described in more detail. 
In this step the article describes that the general 
approach of Open Innovation is that 
organizations cooperate and interact with their 
external environment. One possible way of 
interacting with the external environment is 
defined as the cooperation between established 
organization and startups.  

In a third step, three possible approaches of 
startup based cooperative innovation strategy 
which include the characteristics of the three 
archetypes of Open Innovation are introduced 
and described: Buy/rent a startup, spin-off and 
startup in a coupled process (undefined). 
Through this description it is possible to 
identify a gap of knowledge for the third 
approach. Finally, the three approaches of 
startup based cooperative innovation strategy 
are integrated into the framework of the three 
archetypes of Open Innovation. Through this a 
new framework of startup orientated 
cooperative innovation strategies is achieved 
and presented as the final result, the SOCI-
framework. Based on the identification of the 
knowledge gap it appears reasonable to 
recommend further and more specified 
research in the area of a coupled process 
between established companies and startups. It 
thus appears reasonable to recommend more 

empirical studies which describe and analyze 
cooperative innovation strategies in general.  
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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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Abstract—Female influence in the context of female 
entrepreneurship especially in the industries in the field of 
science, technology, engineering, and mathematics (STEM) has 
been found to be gender biased. But how to create more female 
entrepreneurs in STEM industries (STEMpreneurs)? The 
German university Hochschule Fresenius has developed a 
project, named PANDA, which connects established companies 
of the STEM industry and their business ideas with students of 
STEM study paths. The target of PANDA is to enable 
companies to innovate like a startup and on the other hand to 
inspire students of STEM study paths to become an 
entrepreneur. Caused by the discussion about female 
influences and the small share of female entrepreneurs in 
STEM industries this study has the motivation to analyze if an 
approach like PANDA can contribute to increase the share of 
female entrepreneurs in STEM industries. This is achieved 
through the description of the approach in the context of the 
Open Innovation framework and the analysis of the share of 
female students (42 %) in 9 executed PANDA projects.  

Keywords— female entrepreneurs, STEM industries, 
innovation, cooperative innovation, PANDA approach 

I. INTRODUCTION  

     The competitive environment forces companies to 

explore novel ideas and develop them to real innovations. 

[1] Innovations which can be conceptualized as an incidence 

(idea) for a product or a service (invention) which has not 

been there before and which results in a high market 

acceptance (diffusion). [2] Especially industries in the field 

of science, technology, engineering, and mathematics 

(STEM) have a major influence on increased 

competitiveness due to the development of technological 

innovation. [2] To achieve a constant generation of 

innovation a company has to define strategic directions 

signifying how the company can convert their decision 

making and other activities into superior performance. 

According to Liao und Zhao a strong strategic focus on 

entrepreneurship represents the strategic orientation of firms 

reflecting their decision-making practices, principles and 

processes. [1] 
For the German market the Startup Monitor 2019 shows that 

the activities of entrepreneurship and the number of startups 

in STEM industries are well represented. [4] But the 

distribution of females in startups in the STEM industries 

shows that the field of entrepreneurship can be described as 

gender biased.[5] Particularly in entrepreneurship related to 

the STEM field women are less represented than men. [3] 
One possible reason for this can be found in the general 

distribution between the sexes of students entering STEM 

study paths which shows a share of female students of 40 %. 

In advanced academia levels like PhD this percentage 

further decreases. [6] Furthermore, Marlow and McAdam 

argue that technology business incubation is a gendered 

process shaping the work identity by women entrepreneurs 

thus encouraging them to reproduce masculine behavior 

reflecting the male technology entrepreneur. [5] In addition, 

a further possible reason for this behavior is according to 

Foss, Woll, & Moilanen that women's ideas and creativity 

are less likely to be implemented to the same degree as 

men's, as men appear to have greater decision-making 

power within the team. [7] But as already mentioned female 

influences are of high importance and represent an 

improvement for business activities. For example, Xie and 

Lv have shown that social networks of female tech-

entrepreneurs have a positive effect on new venture 

performance. [8] The question now arises how more female 

STEMpreneurs can be created.  

    The German university Hochschule Fresenius has 

developed a cooperative innovation strategy, called PANDA 

(Powering actions for the natural development of 

microAccelorator), which represents a strategy for 

companies to innovate like a startup. Since 2017 this 

approach was implemented nine times in different 

companies of the STEM industries in Germany and Poland. 

The question this article wants to discuss is, if PANDA is an 

approach to inspire students of STEM study paths, 

especially female students, to become an entrepreneur in 

STEM industries, a STEMpreneur.  

     To analyze this question the article describes in the first 

chapter the theoretical background of the innovation 

strategy PANDA as a coupled process of a startup orientated 

cooperative innovation (SOCI) strategy. In the following 

chapters the role of female students and how this approach 

represents a helpful tool to generate possible female 

STEMpreneurs in the future are described and analyzed. 

II. COOPERATIVE INNOVATION STRATEGY 

     To understand the PANDA approach and its interactivity 

between established companies and their external 
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environment it is of high importance to put the approach in 
the context of cooperative innovation strategies. The general 
approach of cooperative innovation strategy is to open the 
organization to its environment in order to include external 
ideas, inspiration and expertise for its own innovation 
process. One motivation of this strategy is to overcome 
limitations in resources and/or a lack of know-how within 
the organizations. [9] According to Li, Liao and Albitar, 
there is a correlation between the application of a 
cooperative innovation strategy and the long-term success 
and value of an organization, resulting in a clear competitive 
advantage. [10] Furthermore, this innovation strategy can 
pursue technological innovation and profit. [11] The 
cooperative approach puts the organization in the position to 
discover market developments or customer needs early in 
the process and therefore develop more customer-fit 
products. As a result, an organization gains a competitive 
advantage in the market. [10] Cooperative innovation 
strategies are seen to be executed in many different types, 
for example research joint ventures, non-equity contractual 
collaborations, joint projects and formal or informal 
arrangements and cooperation with startups. [12] One 
popular approach is the so-called Open Innovation approach 
described first by H. W. Chesbrough.[13] 

A. Open Innovation 
     The Open Innovation concept provides insights into how 
enterprises can harness inflows and outflows of knowledge 
to improve their innovation success. [13] On this basis, 
Gassmann and Enkel have defined three archetypes of Open 
Innovation. The three archetypes of Open Innovation 
differentiate in their process and the way of the information 
streams inside or outside the organization. The outside-in 
process describes that a company opens its innovation 
processes to external inputs and contributions. [14] The 
organization gets its knowledge through the integration of 
customer, suppliers and its general external environment. 
[15]  
     The inside-out process requires organizations to allow 
unused and underutilized ideas to go outside the 
organization for others to use in their businesses and 
business models. [14] 
    The coupled process combines the characteristics of 
outside-in and inside-out processes. This is aimed through 
cooperations with complementary partners and the general 
environment. [15] The three archetypes are illustrated in the 
following Figure 1: 

 

Figure 1: Three archetypes of Open Innovation [15] 

B. The startup-orientated cooperative innovation (SOCI) 
framework  

     There is no existing universal definition of the term 
startup. It can nevertheless be stated that startups are young 
organizations which create new products or services under 
market conditions of high uncertainty, and which try to find 
a repeatable and scalable business model. [16] A 
cooperation between an organization and external startups is 
nothing unusual. 262 companies out of the 500 world’s 
biggest public companies cooperate with startups. The way 
this coworking is happening is of high diversity however, it 
has not been tried to thoroughly analyze and classify those 
cooperation types yet. [17] Relating the three archetypes of 
Open Innovation to a cooperation between an organization 
and a startup as the external input, three possible ways of 
cooperation are possible: Buy/rent a startup, spin-off, and a 
coupled process as a mixed method. How the mentioned 
possible cooperations can now be integrated in the three 
archetypes of Open Innovation is described in the next 
sections. 

1) Buy/rent a startup as an outside-in process 
     Most organizations have realized that the innovation 
potential of startups per definition is much higher than the 
internal innovation potential. Thus, organizations are trying 
to boost their own innovation potential acquisition of a 
startup. For startups this is one of the so-called exit 
strategies where the owners of a small company sell their 
shares to an established organization. [18] One emasculated 
way for this cooperation for an established organization is 
not to buy, but to buy or rent a startup for a defined period 
of time. The worldwide increase of the acquisition of 
startups (1.217 (2011) to 4.217 (2017)) shows the relevance 
of the method of the outside-in process of an Open 
Innovation approach through a cooperation with a startup. 
[19]  

2) Spin-off as an inside-out process 
     According to Davenport, Carr and Bibby a spin-off is 
when a company is formed through the transfer of 
technology from an R&D company (inside-out), which is 
independent of the parent company and involves the transfer 
of human and technological capital to a new formed market 
entity. [20] The innovation potential of, for example, the 
R&D unit of an established organization is used to find a 
new company which continues the innovation process as a 
quasi-autonomous entity. The smaller, more flexible and 
more agile structure of the new founded company aims to 
contribute to the innovation potential of the parent company. 
For example, the strategy of a spin-off is often used, when 
an innovation has great future potential but doesn’t fit in the 
general approach of the parent company. 

3) Startups in a coupled process  
     A clearly definable type of a coupled process through a 
cooperation with a startup is not existing in the reviewed 
literature. There is no academically defined coupled process 
approach of a cooperation between a startup and an 
established company. Nevertheless, it is theoretically 
imaginable that such a startup-orientated cooperative 
innovation strategy approach, which includes the general 
characteristics of the third archetype of Open Innovation, 
can be consistently identified. Therefore, it remains as a 
hypothetical part of the framework. The mentioned three 
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approaches of startup-orientated cooperative innovation 
(SOCI) strategies can be related to the framework of the 
three archetypes of an Open Innovation. Out of this the 
SOCI-framework results, in which all three possible 
cooperation approaches between an established organization 
and a startup are considered. The following figure now 
illustrates the three archetypes of SOCI-framework in 
analogy to the Open Innovation framework. 

 
Figure 2: Startup-orientated cooperative innovation strategy framework 

 
     Figure 2 demonstrates the integration of the three 
described approaches of cooperative innovation with 
startups in the three archetypes of Open Innovation: 
Buy/rent a startup as an outside-in process, spin-off as an 
inside-out process and as a mix of inside-out and outside-in 
characteristics.  
     One approach which can be classified as a coupled 
process is represented by the PANDA approach. To 
understand this classification and therefore the approach 
itself the next sections describe the PANDA process and its 
characteristics considering the SOCI framework.  

III. THE PANDA APPROACH 
    The PANDA (Powering actions for the natural 
development of microAccelorator) approach is a project of 
the Hochschule Fresenius in Germany. The PANDA 
approach of the Hochschule Fresenius has been 
implemented for the first time in the year 2017. During the 
last three years the PANDA approach was implemented nine 
times with different companies of the European technical 
industry. 
     There are two targets behind the PANDA approach. The 
first is to enable established companies in STEM fields to 
develop a general idea to an innovation without any 
company-based limitation. For this motivation the statement 
“innovation like a startup” was established at the 
Hochschule Fresenius and with the participants of the 
PANDA projects. The second target is to inspire students of 
STEM study paths to explore the life of an entrepreneur in 
this industry and help to decrease the barrier to found a new 
company in the STEM industry through connecting students 
with companies and their specific business ideas. To 
summarize the intention of this project of the Hochschule 
Fresenius, PANDA represents in the perspective of 
companies a coupled process cooperative innovation 

strategy and through the perspective of students, PANDA 
stands for a method to get in contact with the topic of 
entrepreneurship in the STEM industry and to inspire 
students to become an entrepreneur. The general procedure 
of a PANDA project is described in the next chapter. 

A. Process of PANDA 
     The process of PANDA is that if a company has a 
general idea for a potential new technology or new 
application for an existing technology but no time or 
resources to explore the idea respectively to a possible 
market demand and develop the idea to an innovation with 
high market acceptance, the company gives the idea to 
students. With two or three students and one company 
employee one PANDA team is build. The main task of this 
team is to test the idea concerning a possible market demand 
and develop the idea to a promising business model. The 
PANDA team has the freedom to analyze the idea 
completely without any company-based limitations and 
develop the idea detached from the business model of the 
original company. After expiration of the project three 
results are possible.  
     Result A: The PANDA team has identified that the idea 
of the company has a solid market demand and based on the 
findings of the project the team has developed a business 
model. If the business model fits the general structure and 
offerings of the company the PANDA team transmits a 
business plan with the business model to the original 
company. Now the company can start immediately to 
implement the business plan. 
     Result B: The PANDA team has identified that the idea 
of the company has solid market demand and based on the 
findings of the project the team has developed a business 
idea, but this business idea doesn’t fit the general structure 
and offerings of the original company. The PANDA team 
prepares a business plan for a new company. This new 
company can be founded by the writers of the business plan, 
the students. The original company can take the role of a 
mother company and own company shares.  
     Result C: During the PANDA project the team has 
identified no market demand for the idea. If this is the case, 
the PANDA team recommends the original company not to 
further advance the idea in the future and not to invest more 
time and effort to develop the idea.  
     Important to mention is that the participating companies 
pay for a PANDA project. The amount of payment depends 
on the time scope of a PANDA project. With a part of this 
payment the participating students get a payment for their 
work. The general structure of this approach is displayed in 
the following figure. 
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Figure 3: PANDA process 

B. Classification of the PANDA approach: A coupled 
process of the SOCI framework 

     By opening established companies to new influences 
from external factors, PANDA therefore follows the 
mentioned concept of Open Innovation and represents one 
possible implementation of a SOCI strategy. The process 
shows that the PANDA approach represents a coupled 
process of the SOCI framework because it combines aspects 
of an outside-in and inside-out process between an 
established company and a startup. The startup part is 
represented by the PANDA team. Because during the 
PANDA project the team can act and think like 
entrepreneurs enabled by the freedom of developing the idea 
without the consideration of sensitivities of the original 
company. Furthermore, a PANDA team has a similarity to a 
startup team caused by their small size, higher agility and 
flexibility. Through the similarities between a PANDA team 
and a startup team the students get an impression how it is to 
be an entrepreneur in the STEM industry. [21] The role of 
female students in the PANDA approach and how the 
experience can inspire female students to become a 
STEMpreneur is analyzed in the following section. 

IV. THE ROLE OF FEMALE STUDENTS IN THE PANDA APPROACH 
     As described in the introduction the share of female 
entrepreneurs in STEM industry is much lower than the 
male share. The study of Berger, Gehrke, & Rammer 
exemplifies that for example in the German chemical 
industry the share of female entrepreneurs was 14,4 % in the 
year of 2019. [22] Some possible reasons for the 
underrepresentation of females are indicated in the 
introduction, the gender-biased distribution between the 
sexes of students entering STEM study path and by female 
entrepreneurs who seek legitimacy as technology business- 
owners. [3,6] As described in the chapter before the 
PANDA teams act in startup-like conditions. The question 
now arises how the general role of female students in the 
PANDA approach can be described and if the PANDA 
approach can be a helpful tool to generate more female 
STEMpreneurs. To find an answer to this question it is 
important to analyze the PANDA project in general. The 
following table gives an overview about the PANDA 
projects since 2017. The PANDA projects were anonymized 
to ensure the confidentiality of company internal 
information of the participating companies. 

TABLE I.  PANDA PROJECT OVERVIEW 

PANDA 
project 

Industry Period Number of 
participating students 
Female Male 

Alpha Pharma 
industry 

October 2017-
July 2018 2 0 

Beta Pharma 
industry 

October 2017-
July 2018 0 2 

Gamma Pharma 
industry 

September 2018-
July 2019 1 1 

Delta Chemical 
industry 

September 2018-
July 2019 0 2 

Epsilon Chemical 
industry 

September 2018-
July 2019 0 2 

Zeta Chemical 
industry 

September 2019-
December 2019 0 2 

Eta Chemical 
industry 

September 2019-
July 2020 1 1 

Theta Pharma 
industry 

September 2019-
July 2020 2 1 

Iota Engineering 
industry 

May 2020-July 
2020 2 0 

Sum 8 11 
19 

 
The distribution of sexes of the PANDA teams is displayed 
in the following figures. 

 
Figure 4: Distribution of female and male students of PANDA projects  
 
    The figures show that the general share of female students 
is 42 % (8 female students) and therefore the female 
students represent the lower share of all participating 
students. This fact is superimposable to the general female 
shares in STEM field study paths of 40 %. [6] But if the 
general distribution of PANDA teams with a minimum of 
one female team member is displayed the distribution of 
female influence looks different as shown in the next figure.   

 
 

Figure 5: Distribution of PANDA teams considering distribution of sexes 
     This figure shows that 55 % of all PANDA teams have 
minimum of one female participant and 22 % of all teams 
are built only through female team members.  
     In general, the results of the nine PANDA projects have 
shown no recognizable differences of PANDA teams with a 

42%

58%

Female students Male students

33%

22%

44%

Mixed temas Woman teams Men teams
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minimum of one female team member in comparison to 
male teams. At this point of time no PANDA project has 
lead to the founding of a startup with the PANDA students 
as their founders, due to several reasons, the most prominent 
being that the business idea has fit the structure and 
offerings of the original company (Result A) or no market 
for the business idea could be identified (Result C). But 25 
% of all female students who have participated in a PANDA 
project were recruited by the original company and are now 
currently working in STEM field industries.  

V. CONCLUSION 
     Overall, the role of female entrepreneurs is less 
represented than male entrepreneurs. Especially female 
entrepreneurs in STEM fields are a rarity in comparison to 
male STEMpreneurs. Initiatives which connect students of 
STEM fields with companies and additionally try to inspire 
the students for entrepreneurship are a possible way to 
generate more entrepreneurs. The initiative PANDA of the 
Hochschule Fresenius is one possible approach for young 
students to experience the life of an entrepreneur, connect 
them to established companies and transmit ideas which 
have a chance to become a future business model, maybe for 
a new founded startup. The analysis of the role of female 
students in the PANDA approach has shown that the female 
share is developable. It is also notable that the PANDA 
approach is a method to transmit the idea of founding a 
startup as a female STEM student and enable a possible 
founding by reducing the barriers through connecting with 
the STEM industry and entrepreneurial development of a 
STEM business idea. 

VI. OUTLOOK 
     For the coming years the Hochschule Fresenius plans to 
implement more PANDA projects in the STEM industry 
and in other countries and universities. Next steps 
concerning the question if PANDA can be a helpful method 
to inspire students of STEM study paths, especially female 
students, are to continue the observation of the female share 
in PANDA projects and to observe and analyze the long-
term effect of PANDA on female students. In addition to 
this, future research activities considering the PANDA 
approach are being implemented. One cooperative research 
venture with the Hochschule Fresenius and the University of 
Economics and Business in Poznań, Poland analyses the 
effectiveness of the PANDA approach as an innovation 
strategy for established companies. Research considering 
the effect of PANDA on the entrepreneurial behavior of 
STEM students is additionally conducted at Hochschule 
Fresenius.  
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�

�
)LJ����7UHQGV�LQ�JOREDO�HFRQRPLF�JURZWK�>��@�

�
)LJ����VKRZV�WKDW� WKH�&RURQDYLUXV�GLVHDVH�KDV�UHVXOWHG�LQ�D�

JOREDO�HFRQRPLF�GRZQWXUQ�IRU�ERWK�GHYHORSHG�DQG�GHYHORSLQJ�

9LFWRULD�:ROI��5HQDWD�'REUXFND��5REHUW�3UH]NRS��6WHSKDQ�+DXEROG�

7KH�62&,�6WUDWHJ\�DV�D�0HWKRG�WR�0HHW�WKH�
,QQRYDWLRQ�&KDOOHQJHV�RI�&29,'����

7
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FRXQWULHV��([SHUWV� VWDWH� WKDW� WKLV� GHYHORSPHQW�ZLOO� EH� GHHSHU�
DQG�PRUH�GUDPDWLF� WKDQ� WKH�JUHDW� UHFHVVLRQ� WKDW� IROORZHG� WKH�
JOREDO�ILQDQFLDO�FULVLV� LQ������DQG������>��@��%XW�H[DFWO\� WKH�
DQDO\VLV� RI� WKH� ILQDQFLDO� FULVLV� RI� WKH� SDVW� FDQ� KHOS� WR� ILQG�
VROXWLRQV� IRU� WKH� FXUUHQW� VLWXDWLRQ�� /LNH� GHVFULEHG� LQ� WKH�
LQWURGXFWLRQ�H[SHUWV�KDYH�VWDWHG�WKDW�LQQRYDWLRQ�FDQ�EH�VHHQ�DV�
WKH� VROXWLRQ� WR� PHHW� WKH� FRPLQJ� UHFHVVLRQ�� 7KLV� DVSHFW� LV�
GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQ��

A. Innovation during and after COVID-19 
$OWKRXJK�WKH�FXUUHQW�&RURQD�FULVLV�LV� WR�EH�VHHQ�DV�XQLTXH��

H[SHULHQFH� DQG� UHVHDUFK� IURP� WKH� SDVW� UHJDUGLQJ� PDQ�PDGH�
FULVHV�FDQ�EH�XVHG� WR�VROYH�SUREOHPV��2QH�H[DPSOH�RI�D�PDQ�
PDG�FULVLV� LV� WKH�JOREDO� ILQDQFLDO�FULVLV����������7KURXJK� WKH�
DQDO\VLV�RI�VXFK�FULVHV��LW�LV�QRWDEOH�WKDW�JOREDO�FULVHV�VHHP�WR�
KDYH� D� QHJDWLYH� LPSDFW� RQ� DOO� LQQRYDWLRQ� DFWLYLW\� LQ�
HFRQRPLHV��%XW�DW�WKH�VDPH�WLPH��FULVHV�IRUFH�WKH�HFRQRP\�WR�
GHYHORS� D� KLJK� SRWHQWLDO� IRU�QHZ� VROXWLRQV�ZKLFK� DUH� DEOH� WR�
UHVSRQG�WR�QHZ�QHHGV�ZLWK� LQQRYDWLYH�VROXWLRQV��7KHUHIRUH�� LW�
LV�WR�EH�FRQFOXGHG�WKDW�LQQRYDWLRQ�VHHPV�WR�EH�D�NH\�GULYHU�RI�
FRUSRUDWH�VXFFHVV�DQG�PDNH�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�ILUP�
UHFRYHU\�DIWHU�HFRQRPLF�FULVHV�>�@��7KLV�DVSHFW�LV�VXSSRUWHG�E\�
&KHVEURXJK�� LQYHQWRU� RI� WKH� 2SHQ� ,QQRYDWLRQ� DSSURDFK�� +H�
VWDWHV� WKDW� LQQRYDWLRQ�ZLOO� KDYH� DQ� LPSRUWDQW� UROH� WR� SOD\� E\�
PHHWLQJ�DQG�UHFRYHULQJ�IURP�WKH�DIWHUPDWK�RI� WKH�&29,'����
HSLGHPLF� >��@�� ,Q�DGGLWLRQ� WR� WKLV�� LQQRYDWLRQ� LV�DERXW�DVNLQJ�
QHZ� TXHVWLRQV�� WU\LQJ� QHZ� ZD\V� DQG� VHDUFKLQJ� IRU� QHZ�
RSSRUWXQLWLHV� ±� DFWLYLWLHV� DOO� DVVRFLDWHG� ZLWK� KLJK�ULVN�� DQG�
WKXV� XQXVXDO� IRU� HVWDEOLVKHG� RUJDQL]DWLRQV�� 7KH� JUHDWHU� WKH�
ULVN��WKH�JUHDWHU�WKH�FKDQFH�WKDW�WUDGLWLRQDO�EXVLQHVV�SURFHVVHV�
DQG�PHWKRGV�IDLO��,Q�VXFK�FDVHV��HVWDEOLVKHG�EXVLQHVVHV�KDYH�D�
JUHDW�GHDO� LQ�FRPPRQ�ZLWK�VWDUWXSV��7KH�VWUXFWXUH�RI�VWDUWXSV�
IROORZV� WKH� LGHD� RI� JHQHUDWLQJ� H[SHULHQFH� E\� GHDOLQJ� ZLWK�
XQFHUWDLQW\�DQG�VHDUFKLQJ�IRU� WKH� ULJKW�EXVLQHVV�PRGHO�ZKLFK�
ILWV� FXVWRPHU� QHHGV�� 7KHUHIRUH�� VWDUWXSV� VHHQ� WR� EH� PRUH�
VXLWDEOH� WR� RYHUFRPH� WKH� FKDOOHQJHV� RI� WKH� FULVHV� FDXVHG� E\�
&29,'���� >��@�� 7KH� UROH� RI� VWDUWXSV� DQG� &29,'���� LV�
GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQ�

B. Startups and COVID-19 
,W� VHHPV� WKDW� VWDUWXSV� DUH� OHVV� DIIHFWHG� E\� FULVHV� WKDQ�

HVWDEOLVKHG�RUJDQL]DWLRQV�DQG�VWDUWXSV�FDQ�EHHQ�VHHQ�DV�WKH�NH\�
WR�JHQHUDWH�UDSLG�LQQRYDWLRQV�LQ�WLPHV�RI�FULVHV��7KH�IROORZLQJ�
OLVW� JLYHV� DQ� RYHUYLHZ� DERXW� VRPH� RI� WKH� UHDVRQV� IRU� WKLV�
SKHQRPHQRQ�>�@��
6WDUWXSV«�

��� «KDYH�LWHUDWLYH��GLVFRYHULQJ�DSSURDFKHV�
��� «DFKLHYH� NH\� PLOHVWRQHV� DQG� HYHQWV� RYHU� WKH� YHQWXUH�

FUHDWLRQ�SURFHVV�
��� «DUH�PRUH�UHDVRQDEOH�WR�FUHDWH�WKH�IXWXUH�WKDQ�WR�SUHGLFW�

LW�
,Q�DGGLWLRQ� WR� WKHVH�FDSDELOLWLHV� WKH�JHQHUDO�HQWUHSUHQHXULDO�

WKLQNLQJ�LQ�VWDUWXSV�KDV�D�VWURQJ�IRFXV�RQ�H[WHUQDO�VWDNHKROGHUV�
OLNH� FXVWRPHUV�� LQYHVWRUV�� WKHLU� HQWUHSUHQHXULDO� HFRV\VWHP� RU�
HFRQRPLF� GHYHORSPHQW� DJHQFLHV�� 7RJHWKHU� ZLWK� WKH� VWDUWXS�
FKDUDFWHULVWLFV� OLNH�VPDOO� VL]H�DQG�D�KLJK�QXPEHU�RI� ILQDQFLDO�
DQG� SHUVRQQHO� OLPLWDWLRQV�� \RXQJHU� FRPSDQLHV� DUH� EHWWHU� LQ�

FUHDWLQJ� LQ� LQQRYDWLRQ� HVSHFLDOO\� LQ� WLPHV� RI� FULVHV� >�@�� %XW�
HVWDEOLVKHG� RUJDQL]DWLRQ� FDQ� EHQHILW� DQG� WUDQVIHU�
FKDUDFWHULVWLFV� RI� VWDUWXSV� LQWR� WKHLU� RZQ� EXVLQHVV� DFWLYLWLHV��
2QH� SRVVLEOH� DSSURDFK� WR� DSSURDFK� WKLV� LGHD� LV� WKH� 62&,�
IUDPHZRUN� E\� :ROI� HW� DO�� ZKLFK� LV� UHODWHG� WR� WKH� 2SHQ�
,QQRYDWLRQ�DSSURDFK�E\�&KHVEURXJK�>�@��

,,,�� 23(1�,1129$7,21�
7KH� 2SHQ� ,QQRYDWLRQ� FRQFHSW� SURYLGHV� LQVLJKWV� LQWR� KRZ�

HQWHUSULVHV�FDQ�KDUQHVV�LQIORZV�DQG�RXWIORZV�RI�NQRZOHGJH�WR�
LPSURYH�WKHLU�LQQRYDWLRQ�VXFFHVV�>��@��2Q�WKLV�EDVLV��WKH�WKUHH�
DUFKHW\SHV�RI�2SHQ�,QQRYDWLRQ�ZHUH�GHILQHG��

A. Three Archetypes of Open Innovation 
��� 7KH�RXWVLGH�LQ�SURFHVV�GHVFULEHV�WKDW�D�FRPSDQ\�RSHQV�LWV�

LQQRYDWLRQ�SURFHVVHV� WR�H[WHUQDO� LQSXWV�DQG�FRQWULEXWLRQV�
>��@�� 7KH� RUJDQL]DWLRQ� JHWV� LWV� NQRZOHGJH� WKURXJK� WKH�
LQWHJUDWLRQ�RI�FXVWRPHU��VXSSOLHUV�DQG�LWV�JHQHUDO�H[WHUQDO�
HQYLURQPHQW�>��@��

��� 7KH� LQVLGH�RXW� SURFHVV� UHTXLUHV� RUJDQL]DWLRQV� WR� DOORZ�
XQXVHG� DQG� XQGHUXWLOL]HG� LGHDV� WR� JR� RXWVLGH� WKH�
RUJDQL]DWLRQ� IRU� RWKHUV� WR� XVH� LQ� WKHLU� EXVLQHVVHV� DQG�
EXVLQHVV�PRGHOV�>��@���

��� 7KH� FRXSOHG� SURFHVV� FRPELQHV� WKH� FKDUDFWHULVWLFV� RI�
RXWVLGH�LQ�DQG�LQVLGH�RXW�SURFHVVHV��7KLV�LV�DLPHG�WKURXJK�
FRRSHUDWLRQV� ZLWK� FRPSOHPHQWDU\� SDUWQHUV� DQG� WKH�
JHQHUDO�HQYLURQPHQW�>��@���

7KH�WKUHH�DUFKHW\SHV�DUH�LOOXVWUDWHG�LQ�)LJ�����
�

�

)LJ����7KUHH�DUFKHW\SHV�RI�2SHQ�,QQRYDWLRQ�>��@�

B. Open Innovation and COVID-19 
7KH�LGHD�RI�RSHQQHVV�FDQ�KHOS�WKH�ZRUOG�WR�WDFNOH�WKH�FULVHV�

FDXVHG� E\�&29,'���� WKURXJK� ILJKWLQJ� DJDLQVW� WKH� SDQGHPLF�
ZLWK� WKH� KHOS� RI� VSHHG��PRELOL]LQJ�NQRZOHGJH� IRUP�GLIIHUHQW�
VWDNHKROGHUV� DQG� OHDUQLQJ� IURP� HDFK� RWKHU�� )XUWKHUPRUH��
&KHVEURXJK� VWDWHV� WKDW� RSHQLQJ� RUJDQL]DWLRQV� IRU� H[WHUQDO�
LQIOXHQFHV�ZLOO�VSHHG�XS�LQWHUQDO�SURFHVVHV�DQG�LQ�JHQHUDO� WKH�
LQQRYDWLRQ�SRWHQWLDO�LQ�HVWDEOLVKHG�RUJDQL]DWLRQV�>��@���
%\�WUDQVIHUULQJ�WKH�DGYDQWDJHV�RI�2SHQ�,QQRYDWLRQ�LQ�WLPHV�

RI� &29,'���� ZLWK� WKH� FKDUDFWHULVWLFV� DQG� DGYDQWDJHV� RI�

Conference Proceedings, Barcelona Spain May 24-25, 2021, Part X

1125



 78 

 
 
 

�

�

VWDUWXSV� GXULQJ� WKH� FULVLV� LW� VHHPV� ORJLFDO� WKDW� WKH� 62&,�
VWUDWHJ\�FDQ�EH�VHHQ�DV�D�KHOSIXO�PHWKRG�WR�HQDEOH�HVWDEOLVKHG�
RUJDQL]DWLRQV� D� VLPLODU� KDQGOLQJ� RI� &29,'���� DV� VWDUWXSV��
2QH� VXLWDEOH� IUDPHZRUN� IRU� WKLV� LGHD� LV� WKH� 62&,� VWUDWHJ\�
ZKLFK�LV�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQ�>�@���

,9�� 62&,�)5$0(:25.�
$� FRRSHUDWLRQ� EHWZHHQ� DQ� RUJDQL]DWLRQ� DQG� H[WHUQDO�

VWDUWXSV� LV� QRWKLQJ� XQXVXDO�� ���� FRPSDQLHV� RXW� RI� WKH� ����
ZRUOG¶V�ELJJHVW�SXEOLF�FRPSDQLHV�FRRSHUDWH�ZLWK�VWDUWXSV��7KH�
ZD\�WKLV�FRZRUNLQJ�LV�KDSSHQLQJ�LV�RI�KLJK�GLYHUVLW\��KRZHYHU��
LW�KDV�QRW�EHHQ�WULHG� WR� WKRURXJKO\�DQDO\]H�DQG�FODVVLI\� WKRVH�
FRRSHUDWLRQ� W\SHV� \HW� >��@��7KURXJK� WKH� UHODWLQJ� RI� WKH� WKUHH�
DUFKHW\SHV� RI� 2SHQ� ,QQRYDWLRQ� WR� D� FRRSHUDWLRQ� EHWZHHQ� DQ�
RUJDQL]DWLRQ�DQG�D�VWDUWXS�DV�WKH�H[WHUQDO�LQSXW��WKUHH�SRVVLEOH�
ZD\V�RI�FRRSHUDWLRQ�DUH�SRVVLEOH��%X\�UHQW�D�VWDUWXS��VSLQ�RII��
DQG�D�VWDUWXS�LQ�D�FRXSOHG�SURFHVV�DV�D�PL[HG�PHWKRG��

A. Archetypes of SOCI Framework 
+RZ� WKH� PHQWLRQHG� SRVVLEOH� FRRSHUDWLRQV� FDQ� QRZ� EH�

LQWHJUDWHG� LQ� WKH� WKUHH� DUFKHW\SHV� RI� 2SHQ� ,QQRYDWLRQ� LV�
GHVFULEHG�LQ�WKH�QH[W�VHFWLRQV��

���%X\�5HQW�D�6WDUWXS�DV�DQ�2XWVLGH�LQ�3URFHVV�
0RVW� RUJDQL]DWLRQV� KDYH� UHDOL]HG� WKDW� WKH� LQQRYDWLRQ�

SRWHQWLDO� RI� VWDUWXSV� SHU� GHILQLWLRQ� LV� PXFK� KLJKHU� WKDQ� WKH�
LQWHUQDO�LQQRYDWLRQ�SRWHQWLDO��7KXV��RUJDQL]DWLRQV�DUH�WU\LQJ�WR�
ERRVW� WKHLU� RZQ� LQQRYDWLRQ� SRWHQWLDO� DFTXLVLWLRQ� RI� D� VWDUWXS��
)RU� VWDUWXSV� WKLV� LV� RQH�RI� WKH� VR�FDOOHG� H[LW� VWUDWHJLHV�ZKHUH�
WKH� RZQHUV� RI� D� VPDOO� FRPSDQ\� VHOO� WKHLU� VKDUHV� WR� DQ�
HVWDEOLVKHG� RUJDQL]DWLRQ� >��@�� 2QH� HPDVFXODWHG� ZD\� IRU� WKLV�
FRRSHUDWLRQ�IRU�DQ�HVWDEOLVKHG�RUJDQL]DWLRQ� LV�QRW� WR�EX\��EXW�
WR�UHQW�D�VWDUWXS�IRU�D�GHILQHG�SHULRG�RI� WLPH��7KH�ZRUOGZLGH�
LQFUHDVH�RI� WKH�DFTXLVLWLRQ�RI� VWDUWXSV� ������� ������� WR�������
�������� VKRZV� WKH� UHOHYDQFH� RI� WKH�PHWKRG� RI� WKH� RXWVLGH�LQ�
SURFHVV�

���6SLQ�RII�DV�DQ�,QVLGH�RXW�3URFHVV�
$FFRUGLQJ� WR� 'DYHQSRUW� HW� DO��� D� VSLQ�RII� LV� ZKHQ� D�

FRPSDQ\�LV�IRUPHG�WKURXJK�WKH�WUDQVIHU�RI�WHFKQRORJ\�IURP�DQ�
5	'� FRPSDQ\� �LQVLGH�RXW��� ZKLFK� LV� LQGHSHQGHQW� RI� WKH�
SDUHQW� FRPSDQ\� DQG� LQYROYHV� WKH� WUDQVIHU� RI� KXPDQ� DQG�
WHFKQRORJLFDO�FDSLWDO�WR�D�QHZ�IRUPHG�PDUNHW�HQWLW\�>��@��7KH�
LQQRYDWLRQ� SRWHQWLDO� RI�� IRU� H[DPSOH�� WKH� 5	'� XQLW� RI� DQ�
HVWDEOLVKHG�RUJDQL]DWLRQ�LV�XVHG�WR�ILQG�D�QHZ�FRPSDQ\�ZKLFK�
FRQWLQXHV� WKH� LQQRYDWLRQ� SURFHVV� DV� D� TXDVL�DXWRQRPRXV�
HQWLW\��7KH�VPDOOHU��PRUH�IOH[LEOH�DQG�PRUH�DJLOH�VWUXFWXUH�RI�
WKH�QHZ�IRXQGHG�FRPSDQ\�DLPV�WR�FRQWULEXWH�WR�WKH�LQQRYDWLRQ�
SRWHQWLDO�RI�WKH�SDUHQW�FRPSDQ\��)RU�H[DPSOH��WKH�VWUDWHJ\�RI�D�
VSLQ�RII� LV� RIWHQ� XVHG�� ZKHQ� DQ� LQQRYDWLRQ� KDV� JUHDW� IXWXUH�
SRWHQWLDO�EXW�GRHV�QRW�ILW�LQ�WKH�JHQHUDO�DSSURDFK�RI�WKH�SDUHQW�
FRPSDQ\��

���6WDUWXSV�LQ�D�&RXSOHG�3URFHVV�
$� FRXSOHG� SURFHVV� LQFOXGHV� JHQHUDO� FKDUDFWHULVWLFV� RI� WKH�

WKLUG� DUFKHW\SH� RI� 2SHQ� ,QQRYDWLRQ� ZKHUH� DQ� H[LVWLQJ�
RUJDQL]DWLRQ� FRRSHUDWHV�ZLWK� H[WHUQDO� SDUWQHUV� LQ� WKH� ILHOG� RI�
VWDUWXSV�RU�LQ�D�VLPLODU�HQWUHSUHQHXULDO�ZD\�OLNH�VWDUWXSV��2QH�

H[HPSODU\� DSSURDFK� IRU� D� FRXSOHG� SURFHVV� RI� WKH� 62&,�
VWUDWHJ\�LV�GHVFULEHG�LQ�D�ODWHU�VHFWLRQ�RI�WKLV�DUWLFOH��

���7KH� 7KUHH� $UFKHW\SHV� RI� 6WDUWXS�%DVHG� &RRSHUDWLYH�
,QQRYDWLRQ�6WUDWHJLHV�
7KH�PHQWLRQHG�WKUHH�DSSURDFKHV�RI�62&,�VWUDWHJLHV�FDQ�EH�

UHODWHG� WR� WKH� IUDPHZRUN� RI� WKH� WKUHH� DUFKHW\SHV� RI� DQ�2SHQ�
,QQRYDWLRQ�� 2XW� RI� WKLV� D� IUDPHZRUN�� WKH� 62&,�IUDPHZRUN�
UHVXOWV�� LQ� ZKLFK� DOO� WKUHH� SRVVLEOH� FRRSHUDWLRQ� DSSURDFKHV�
EHWZHHQ� DQ� HVWDEOLVKHG� RUJDQL]DWLRQ� DQG� D� VWDUWXS� DUH�
FRQVLGHUHG�� )LJ�� �� QRZ� LOOXVWUDWHV� WKH� WKUHH� DUFKHW\SHV� RI�
62&,�IUDPHZRUN� LQ� DQDORJ\� WR� WKH� 2SHQ� ,QQRYDWLRQ�
IUDPHZRUN��

�

�
)LJ����6WDUWXSV�EDVHG�FRRSHUDWLYH�LQQRYDWLRQ�VWUDWHJ\�IUDPHZRUN�>�@�
�
)LJ�� �� GHPRQVWUDWHV� WKH� LQWHJUDWLRQ� RI� WKH� WKUHH� GHVFULEHG�

DSSURDFKHV�RI�FRRSHUDWLYH�LQQRYDWLRQ�ZLWK�VWDUWXSV�LQ�WKH�WKUHH�
DUFKHW\SHV� RI� 2SHQ� ,QQRYDWLRQ�� %X\�UHQW� D� VWDUWXS� DV� DQ�
RXWVLGH�LQ� SURFHVV�� VSLQ�RII� DV� DQ� LQVLGH�RXW� SURFHVV� DQG�
VWDUWXS�LQ�FRXSOHG�SURFHVV���
,Q�JHQHUDO�� WKH�62&,�IUDPHZRUN�KDV� WKH� LQWHQVLRQ�WR�PDNH�

FOHDU� ZKLFK� SRVVLEOH� FRRSHUDWLRQ� PRGHOV� EHWZHHQ�
RUJDQL]DWLRQV�DQG�VWDUWXSV�DUH�SRVVLEOH��,Q�DGGLWLRQ�WR�WKLV��WKH�
IUDPHZRUN� KHOSV� WR� RUJDQL]H� DQG� FDWHJRUL]H� WKH� GLIIHUHQW�
FRRSHUDWLRQ� DSSURDFKHV� RI� RUJDQL]DWLRQV� ZLWK� VWDUWXSV� LQ� WKH�
2SHQ�,QQRYDWLRQ�FRQWH[W�>�@��

9��62&,�$33/,&$7,21��7+(�3$1'$�$3352$&+�
$V� GHVFULEHG� LQ� WKH� VHFWLRQV� EHIRUH� WKH� RULHQWDWLRQ� RI�

HVWDEOLVKHG� RUJDQL]DWLRQV� RQ� WKH� FKDUDFWHULVWLFV� DQG� UHVXOWLQJ�
DGYDQWDJHV�RI�VWDUWXSV�GXULQJ�FULVHV� OLNH�&29,'����VHHPV�WR�
EH� DQ� DSSURSULDWH� PHWKRG� WR� PHHW� WKH� FKDOOHQJHV� RI� WKH�
ZRUOGZLGH� &29,'���� HSLGHPLF�� 7R� LOOXVWUDWH� WKLV� LGHD�� WKLV�
FKDSWHU� GHVFULEHV� RQH� HVWDEOLVKHG� SUDFWLFDO� UHDO�ZRUOG�
LPSOHPHQWDWLRQ� RI� WKH� 62&,� IUDPHZRUN�� WKH� 3$1'$�
DSSURDFK� E\� )UHVHQLXV� 8QLYHUVLW\� LQ�*HUPDQ\�� DQG� DQDO\VHV�
KRZ� WKH� 3$1'$� LV� KHOSLQJ� HVWDEOLVKHG� FRPSDQLHV� LQ�
*HUPDQ\�DQG�3RODQG�WR�LQQRYDWH�OLNH�VWDUW�XS��
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A. PANDA as a Coupled Process of the SOCI Framework 
7KH� 3$1'$� DSSURDFK� LV� D� SURMHFW� RI� WKH� )UHVHQLXV�

8QLYHUVLW\� RI� DSSOLHG� 6FLHQFHV� LQ� *HUPDQ\�� 7KH� 3$1'$�
DSSURDFK�RI� WKH�+RFKVFKXOH�)UHVHQLXV�KDV�EHHQ� LPSOHPHQWHG�
IRU� WKH� ILUVW� WLPH� LQ������ >�@��'XULQJ� WKH� ODVW� WKUHH�\HDUV� WKH�
3$1'$� DSSURDFK� ZDV� LPSOHPHQWHG� ��� WLPHV� ZLWK� GLIIHUHQW�
FRPSDQLHV�LQ�*HUPDQ�DQG�3ROLVK�WHFKQLFDO�LQGXVWU\��7KHUH�DUH�
WZR� JRDOV� EHKLQG� WKH� 3$1'$� DSSURDFK�� 7KH� ILUVW� JRDO� LV� WR�
HQDEOH�HVWDEOLVKHG�FRPSDQLHV� WR�GHYHORS�D�JHQHUDO� LGHD� WR�DQ�
LQQRYDWLRQ� ZLWKRXW� DQ\� FRPSDQ\�EDVHG� OLPLWDWLRQ�� )RU� WKLV�
PRWLYDWLRQ� WKH� VWDWHPHQW� ³LQQRYDWLRQ� OLNH� D� VWDUWXS´� ZDV�
HVWDEOLVKHG� DW� WKH� +RFKVFKXOH� )UHVHQLXV� DQG� ZLWK� WKH�
SDUWLFLSDQWV� RI� WKH� 3$1'$�SURMHFWV�� 7KH� VHFRQG� WDUJHW� LV� WR�
LQVSLUH� XQGHUJUDGXDWH� DQG� SRVW�JUDGXDWH� VWXGHQWV� WR� H[SORUH�
WKH� OLIH� RI� DQ� HQWUHSUHQHXU� LQ� WKH� UHVSHFWLYH� LQGXVWU\� DQG� WR�
KHOS�WR�GHFUHDVH� WKH�EDUULHU� WR�IRXQG�D�QHZ�FRPSDQ\�WKURXJK�
FRQQHFWLQJ� VWXGHQWV� ZLWK� FRPSDQLHV� DQG� WKHLU� VSHFLILF�
EXVLQHVV� LGHDV��7R� VXPPDUL]H� WKH� LQWHQWLRQ�RI� WKLV�SURMHFW�RI�
WKH� )UHVHQLXV� 8QLYHUVLW\� RI� DSSOLHG� 6FLHQFHV�� 3$1'$�
UHSUHVHQWV� LQ� WKH�SHUVSHFWLYH�RI�FRPSDQLHV�D�FRXSOHG�SURFHVV�
FRRSHUDWLYH�LQQRYDWLRQ�VWUDWHJ\�DQG�WKURXJK�WKH�SHUVSHFWLYH�RI�
VWXGHQWV��3$1'$�VWDQGV� IRU� D�PHWKRG� WR�JHW� LQ� FRQWDFW�ZLWK�
WKH�WRSLF�RI�HQWUHSUHQHXUVKLS�DQG�WR�LQVSLUH�VWXGHQWV�WR�EHFRPH�
DQ�HQWUHSUHQHXU�>�@���

�

�
)LJ����,GHD�RI�3$1'$�

�
7KH�JHQHUDO�SURFHGXUH�RI�D�3$1'$�SURMHFW�LV�GHVFULEHG�LQ�

WKH�QH[W�FKDSWHU��

B. Process of PANDA 
7KH�SURFHVV�RI�3$1'$�LV� WKDW� LI�D�FRPSDQ\�KDV�D�JHQHUDO�

LGHD�IRU�D�SRWHQWLDO�QHZ�WHFKQRORJ\�RU�QHZ�DSSOLFDWLRQ�IRU�DQ�
H[LVWLQJ� WHFKQRORJ\� EXW� QR� WLPH� RU� UHVRXUFHV� WR� H[SORUH� WKH�
LGHD�UHVSHFWLYHO\�WR�D�SRVVLEOH�PDUNHW�GHPDQG�DQG�GHYHORS�WKH�
LGHD� WR� DQ� LQQRYDWLRQ� ZLWK� KLJK� PDUNHW� DFFHSWDQFH�� WKH�
FRPSDQ\�JLYHV�WKH�LGHD�WR�VWXGHQWV��:LWK�WZR�RU�WKUHH�VWXGHQWV�
DQG�RQH� FRPSDQ\� HPSOR\HH�RQH�3$1'$� WHDP� LV� EXLOG��7KH�
PDLQ�WDVN�RI�WKLV�WHDP�LV�WR�WHVW�WKH�LGHD�FRQFHUQLQJ�D�SRVVLEOH�
PDUNHW�GHPDQG�DQG�GHYHORS�WKH� LGHD� WR�D�SURPLVLQJ�EXVLQHVV�
PRGHO��7KH�3$1'$�WHDP�KDV�WKH�IUHHGRP�WR�DQDO\]H�WKH�LGHD�
FRPSOHWHO\� ZLWKRXW� DQ\� FRPSDQ\�EDVHG� OLPLWDWLRQV� DQG�
GHYHORS� WKH� LGHD� GHWDFKHG� IURP� WKH� EXVLQHVV� PRGHO� RI� WKH�
RULJLQDO�FRPSDQ\��$IWHU�H[SLUDWLRQ�RI�WKH�SURMHFW�WKUHH�UHVXOWV�
DUH�SRVVLEOH�>�@��
5HVXOW�$��7KH�3$1'$�WHDP�KDV�LGHQWLILHG�WKDW�WKH�LGHD�RI�

WKH� FRPSDQ\� KDV� D� VROLG� PDUNHW� GHPDQG� DQG� EDVHG� RQ� WKH�
ILQGLQJV� RI� WKH� SURMHFW� WKH� WHDP� KDV� GHYHORSHG� D� EXVLQHVV�
PRGHO�� ,I� WKH� EXVLQHVV� PRGHO� ILWV� WKH� JHQHUDO� VWUXFWXUH� DQG�
RIIHULQJV� RI� WKH� FRPSDQ\�� WKH� 3$1'$� WHDP� WUDQVPLWV� D�
EXVLQHVV� SODQ� ZLWK� WKH� EXVLQHVV� PRGHO� WR� WKH� RULJLQDO�

FRPSDQ\�� 1RZ� WKH� FRPSDQ\� FDQ� VWDUW� LPPHGLDWHO\� WR�
LPSOHPHQW�WKH�EXVLQHVV�SODQ�>�@���
5HVXOW�%��7KH�3$1'$�WHDP�KDV�LGHQWLILHG�WKDW�WKH�LGHD�RI�

WKH� FRPSDQ\� KDV� VROLG� PDUNHW� GHPDQG� DQG� EDVHG� RQ� WKH�
ILQGLQJV�RI�WKH�SURMHFW�WKH�WHDP�KDV�GHYHORSHG�D�EXVLQHVV�LGHD��
EXW� WKLV� EXVLQHVV� LGHD� GRHV� QRW� ILW� WKH� JHQHUDO� VWUXFWXUH� DQG�
RIIHULQJV�RI�WKH�RULJLQDO�FRPSDQ\��7KH�3$1'$�WHDP�SUHSDUHV�
D�EXVLQHVV�SODQ�IRU�D�QHZ�FRPSDQ\��7KLV�QHZ�FRPSDQ\�FDQ�EH�
IRXQGHG�E\�WKH�ZULWHUV�RI�WKH�EXVLQHVV�SODQ��WKH�VWXGHQWV��7KH�
RULJLQDO�FRPSDQ\�FDQ�WDNH�WKH�UROH�RI�D�PRWKHU�FRPSDQ\�DQG�
RZQ�FRPSDQ\�VKDUHV�>�@��
5HVXOW� &�� 'XULQJ� WKH� 3$1'$� SURMHFW� WKH� WHDP� KDV�

LGHQWLILHG�QR�PDUNHW� GHPDQG� IRU� WKH� LGHD�� ,I� WKLV� LV� WKH� FDVH��
WKH� 3$1'$� WHDP� UHFRPPHQGV� WKH� RULJLQDO� FRPSDQ\� QRW� WR�
IXUWKHU�DGYDQFH� WKH� LGHD� LQ� WKH� IXWXUH�DQG�QRW� WR� LQYHVW�PRUH�
WLPH�DQG�HIIRUW�WR�GHYHORS�WKH�LGHD��
,PSRUWDQW�WR�PHQWLRQ�LV�WKDW�WKH�SDUWLFLSDWLQJ�FRPSDQLHV�SD\�

IRU�D�3$1'$�SURMHFW��7KH�DPRXQW�RI�SD\PHQW�GHSHQGV�RQ�WKH�
WLPH�VFRSH�RI�D�3$1'$�SURMHFW��:LWK�D�SDUW�RI� WKLV�SD\PHQW�
WKH�SDUWLFLSDWLQJ�VWXGHQWV�JHW�D�SD\PHQW�IRU�WKHLU�ZRUN�>�@��7KH�
JHQHUDO�VWUXFWXUH�RI�WKLV�DSSURDFK�LV�GLVSOD\HG�LQ�)LJ�����

�

�

)LJ����3$1'$�SURFHVV�>�@�

C. Advantages of SOCI Framework for Established 
Organizations to Meet COVID-19 
7KURXJK� WKH� GHVFULSWLRQ� RI� WKH� 3$1'$� DSSURDFK�� LW� JHWV�

QRWDEOH� WKDW� WKHUH� DUH� RSSRUWXQLWLHV� IRU� HVWDEOLVKHG�
RUJDQL]DWLRQV� WR� LQWHJUDWH� WKH� DGYDQWDJHV� RI� VWDUWXSV� DQG�
HQWUHSUHQHXULDO� PLQGVHW� LQWR� WKHLU� EXVLQHVV� DFWLYLWLHV��
(VSHFLDOO\� SURFHVVHV� OLNH� WKH� FRXSOHG� SURFHVV� RI� WKH� 62&,�
VWUDWHJ\��UHSUHVHQWHG�E\�WKH�H[HPSODU\�DSSURDFK�3$1'$��FDQ�
EH� VHHQ� DV� DSSURDFKHV� LQ� ZKLFK� FRPSDQLHV� FDQ� WHVW� DQG�
GHYHORS�DQ�LGHD�ZKLFK�GRHV�QRW�ILW�WR�WKH�EXVLQHVV�DFWLYLWLHV�RI�
WKH� SDVW� LQ� D� VPDOO� DPRXQW� RI� WLPH�� ZLWK� D� ORZ� SHUVRQQHO�
LPSDFW�DQG�ZLWKRXW�RUJDQL]DWLRQ�RSHUDWLRQDO�EOLQGQHVV���
$V� VWDWHG� E\� &KHVEURXJK� DQG� $OPHLGD� WKH� RSHQQHVV� RI�

HVWDEOLVKHG� RUJDQL]DWLRQ� WR� H[WHUQDO� LQIOXHQFHV� DQG� WKH�
RULHQWDWLRQ� RI� HVWDEOLVKHG� RUJDQL]DWLRQ� RQ� WKH� DGYDQWDJHV� RI�
VWDUWXS� FDQ� EH� KHOSIXO� WR� PHHW� WKH� FKDOOHQJHV� RI� &29,'����
>��@��>��@��7KH�62&,�IUDPHZRUN�ZKLFK�FRPELQHV�WKH�EHQHILWV�
RI�2SHQ�,QQRYDWLRQ�ZLWK�WKH�WUHQG�RI�HQWUHSUHQHXUVKLS�FDQ�EH�
VHHQ�DV�RQH�SRVVLEOH�VROXWLRQ�RI�HVWDEOLVKHG�FRPSDQLHV�WR�WKLQN�
DQG� LQQRYDWH� OLNH� VWDUWXSV� DQG� WR� VKRZ� D� VLPLODU� LQQRYDWLRQ�

Conference Proceedings, Barcelona Spain May 24-25, 2021, Part X

1127



 80 

 
 

�

�

EHKDYLRU�OLNH�VWDUWXSV��$�QRWH�WR�XQGHUOLQH�WKDW�DSSURDFKHV�OLNH�
3$1'$� DUH� DWWUDFWLYH� IRU� HVWDEOLVKHG� FRPSDQLHV� GXULQJ� WKH�
&RURQD� HSLGHPLF� LV� WKDW� ���� RI� DOO� 3$1'$� SURMHFW� ZHUH�
UHTXHVWHG� GXULQJ� WKH� &29,'���� FULVLV� �0D\� ����� �� -DQXDU\�
������ DQG� DUH� HYDOXDWHG� E\� WKH� SDUWLFLSDWLQJ� FRPSDQLHV� DV� D�
KHOSIXO� LQQRYDWLRQ� VWUDWHJ\� HYHQ� RU� HVSHFLDOO\� LQ� WLPHV� RI�
&RURQD��$�GHWDLOHG�UHVHDUFK�DERXW� WKH�HIIHFW�RI�3$1'$�DV�D�
FRXSOHG� SURFHVV� RI� WKH� 62&,� IUDPHZRUN� LV� FXUUHQWO\�
LPSOHPHQWHG�DW�3R]QDQ�8QLYHUVLW\�RI�(FRQRPLFV�DQG�%XVLQHVV�
LQ�3RODQG�LQ�FRRSHUDWLRQ�ZLWK�)UHVHQLXV�8QLYHUVLW\�RI�DSSOLHG�
6FLHQFHV�LQ�*HUPDQ\��

9,�� &21&/86,21�
(VSHFLDOO\�LQ�WLPHV�RI�&29,'����WKH�LQWHJUDWLRQ�RI�H[WHUQDO�

LQIOXHQFHV� IRU� JHQHUDWLQJ� QHZ� LQQRYDWLYH� VROXWLRQV� EHFRPHV�
PRUH� LPSRUWDQW� DQG� FDQ� EH� VHHQ� DV� RQH� SRVVLEOH� VROXWLRQ� WR�
PHHW� WKH� FKDOOHQJH� FDXVHG�E\�&29,'����� ,Q� DGGLWLRQ� WR� WKLV�
DVSHFW�� WKH� FKDUDFWHULVWLFV� RI� VWDUWXSV� VHHPV� WR� EH� PRUH�
VXLWDEOH�WR�PDQDJH�&RURQD�E\�VKRZLQJ�D�PRUH�HIILFLHQW�ZD\�RI�
JHQHUDWLRQ� WLPH� DFFRUGLQJ� LQQRYDWLRQV�� 7KHUHIRUH�� VWDUWXSV�
VHHP� WR� KDYH� JUHDWHU� RSSRUWXQLW\� WR� PHHW� WKH� FKDOOHQJHV� RI�
&29,'���� WKURXJK� WKHLU� KLJKHU� IOH[LELOLW\�� WLPH� RULHQWDWLRQ�
DQG� RSHQQHVV� WR� H[WHUQDO� VWDNHKROGHUV�� 7KURXJK� WKH�
GHVFULSWLRQ� RI� WKH� 62&,� VWUDWHJ\� DQG� RQH� H[HPSODU\� UHDO�
ZRUOG� LPSOHPHQWDWLRQ�� WKH� 3$1'$� DSSURDFK�� WKLV� SDSHU�
VKRZV� WKDW� HVWDEOLVKHG� FRPSDQLHV� FDQ� EH� PRWLYDWHG� WR� PHHW�
WKH�FKDOOHQJH�RI�&29,'���� LQ�D� VLPLODU�ZD\� OLNH�VWDUWXSV�E\�
DSSO\LQJ�D�62&,�VWUDWHJ\��%\� UHODWLQJ� WKH� LQQRYDWLRQ�SURFHVV�
WR� WKH� FKDUDFWHULVWLFV� RI� VWDUWXSV� HVWDEOLVKHG� FRPSDQLHV� FDQ�
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RI�3$1'$�FDQ�EH�VHHQ�DV�RQH�SRVVLEOH�DSSURDFK�WR�PHHW� WKH�
FRPLQJ�FKDOOHQJHV���
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Abstract. Generating innovations is one of the key success factors of companies and organizations. To
constantly create new innovations, an e®ective innovation strategy must be implemented by companies.
Therefore, a variation of di®erent strategic frameworks has been formulated. One framework which
combines the idea of Open Innovation with startup-based interaction is the startup-orientated cooperative
innovation (SOCI) strategy. The PANDA initiative of Fresenius University of Applied Science can be
characterized as a coupled process of the SOCI framework. This paper presents the results of a survey,
analyzing the impact of PANDA on the innovation strategies of the chemical and pharmaceutical industry
based on the innovation attributes de¯ned by the Oslo Manual 2018. The survey was used to compare 12
PANDA project evaluations implementing by European chemical and pharmaceutical companies. The
main results of this study show that PANDA represents an e®ective tool to foster early-stage innovation
development and indicates general e®ectiveness of SOCI strategies for chemical and pharmaceutical
companies.
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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. Inno-
vation does not have to be an accident. With a well-de¯ned strategy, a company can
control and manage the generation of innovation (Disselkamp, 2017; Janjić and
Rađenović, 2019; Jia, 2019). One possible strategy for the generation of innovation is
the cooperative innovation strategy. Its general approach is to open the internal
corporate structures, state of knowledge and ideas of an organization to its environ-
ment. Through this opening, exchange and the transport of internal and external
knowledge, the overall innovation potential and the creation of innovative products,
services and organizational structures can be generated more easily (Jia, 2019). The
cooperation of established organizations and younger and smaller companies, start-
ups, is a common way in which the idea of a cooperative innovation strategy can be
implemented successfully (He and Tian, 2018). One framework which transferred the
common approach of Open Innovation to the cooperation between established com-
panies with startups is the startup-orientated cooperative innovation (SOCI) frame-
work. PANDA is an initiative of Fresenius University of applied Science in Germany
which represents one type of the SOCI framework. PANDA connects established
companies with students of Fresenius to develop a general business idea to a future and
customer orientated business plan in a startup-like framework (Wolf et al., 2020).

The research of PANDA as a coupled process of the SOCI framework and its
contribution to the innovation potential of companies in the chemical and phar-
maceutical industry is the focus of this paper. The research question is if PANDA
can be seen as a SOCI approach that has an in°uence on innovation within the
participating companies and if there is an identi¯able di®erence between chemical
and pharmaceutical participating companies.

The aim of this paper is to analyze if an approach like PANDA has a demon-
strable in°uence on innovation for companies in the chemical and pharmaceutical
industry. To implement this, the Oslo Manual 2018 is used to de¯ne the attributes of
innovation which can be measured through the method of a business survey.

This paper begins with a de¯nition of the terms innovation and innovation-
strategy and continues with the description of the general framework of PANDA, the
SOCI framework and categorizes PANDA as the third type, a coupled process of the
SOCI framework. In the next step, the methodology of the implemented business
survey in the context of innovation measurement of Oslo Manual 2018 is described.
After this, the results of the comparison between the participating companies of the
chemical and pharmaceutical companies are presented and discussed concerning the
above-presented research question of this study.

2. De¯nition of Innovation and Innovation Strategy

The term innovation is of Latin origin which means renovation or change. In general,
innovation stands for the three-step process of an idea, invention and di®usion
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(Fadiah et al., 2016). Therefore, in a business context, innovation can be concep-
tualized as an incidence (idea) for a product or a service (invention) which has not
been there before and which results in a high market acceptance (di®usion). The
di®erentiation and separation between the terms invention and innovation are of
high relevance (D€orr and Müller-Prothmann, 2014). The di®erence between the
terms can be identi¯ed in the circumstance that invention only means the creation of
a product or service based on an idea, but innovation always includes the successful
di®usion of a solution for an existing problem which results in a high market ac-
ceptance of the idea and its manifestation in the form of an invention. Thus, the
novelty of an invention is not necessarily the key factor of an innovation. The im-
portant aspect is that the included invention is not necessarily to be novelty but the
change it causes has to be. Furthermore, innovations which provoked irreversible yet
signi¯cant changes in science and technology are often based on science-based inno-
vation that emerged from novel and discontinuous (Chen and Xie, 2018). Neverthe-
less, the term innovation can be de¯ned in various ways. Table 1 provides an overview
about the established de¯nitions of the term innovation of the last 90 years.

Table 1. Overview about possible de¯nitions of the term innovation (based on Popa et al., 2018;
Baregheh et al., 2009; Quintane et al., 2011; Varadarajan, 2018).

De¯nition for the term innovation Author
Year of

publication

. Introducing a new product or modi¯cations
brought to an existing product;

. A new process of innovation in an industry;

. The discovery of a new market;

. Developing new sources of supply with raw
materials;

. Other changes in the organization.

Joseph Schumpeter 1930

One of the two basic functions of an
organization.

Peter Drucker 1954

Any new element brought to the buyer,
whether or not new to the organization.

Howard and Sheth 1969

The degree to which speci¯c new changes are
implemented in an organization.

Mohr 1969

Broad utility concept de¯ned in various ways
to re°ect a speci¯c requirement and
characteristic of a particular study.

Damanpour and Evan 1984

Innovations are new ideas that consist of: new
products and services, new use of existing
products, new markets for existing products
or new marketing methods.

Kenneth Simmonds 1986

Innovation can be de¯ned as a process that
provides added value and a degree of
novelty to the organization, suppliers and
customers, developing new procedures,
solutions, products and services and new
ways of marketing.

Covin şi Slevin, Lumpkin
and Dess, Knox

1991, 1996, 2002

(Continued)
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According to Mintzberg (1987), a strategy is de¯ned 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. If a company chose to generate innovation, strategically, it
needs a plan according to the given corporate strategy (Ramus et al., 2018). Inno-
vation strategy is therefore de¯ned as a set of actions fostering all procedures in an
organization, including strategic goals and guidelines which have the goal to gen-
erate innovations (Go±n et al., 2012). One common strategy of innovation is the
cooperative innovation strategy. The general approach of cooperative innovation
strategy is to open the organization to its environment to include external ideas,
inspiration and expertize for its own innovation process. One motivation of this
strategy is to overcome limitations in resources and or a lack of know-how within the
organizations (Sarpong and Teirlinck, 2017). According to Li (2020), there is a
correlation between the application of a cooperative innovation strategy and the
long-term success and value of an organization, resulting in a clear competitive
advantage (Li, 2020).

3. SOCI Framework

A cooperation between an organization and external startups is a common event in
business. 262 companies out of the 500 world's largest public companies cooperate
with startups. The way this coworking is happening is of high diversity (Bonzom and
Netessine, 2017). However, those cooperation types have not been thoroughly

Table 1. (Continued )

De¯nition for the term innovation Author
Year of

publication

Implementation of innovative ideas. Henderson and Lentz 1995
Involves both knowledge creation and di®usion

of existing knowledge.
Rogers 1996

Successful production, assimilation and
exploitation of novelty in the economic or
social environment.

The European Commission Green 1999

Innovation is the multi-stage process whereby
organizations transform ideas into new/
improved products, service or processes, in
order to advance, compete and di®erentiate
themselves successfully in their marketplace.

Baregheh et al. 2009

Innovativeness can be de¯ned as the capacity
of an organization to produce innovations
continuously and is considered to entail
important organizational outcomes.

Quintane et al. 2011

Innovation is the creation of value by using
relevant knowledge and resources for
conversion of an idea into a new product,
process, or practice, or improvements in an
existing product, process, or practice.

Varadarajan 2018
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analyzed and classi¯ed. By comparing the three archetypes of Open Innovation to
the possible types of interaction between an organization and a startup, three
methods can be identi¯ed and established: Buy/rent a startup, spin-o® a startup,
and a startup in a coupled process, a mixed method.

3.1. Buy/rent a startup as an outside-in process

Most organizations have realized that the innovation potential of startups per def-
inition is much higher than the own internal innovation potential. Thus, organiza-
tions are trying to enhance their own innovation potential through the acquisition of
a startup. For startups, this is one of the so-called exit strategies where the owners of
a small company sell their shares to an established organization (European Union/
European Regional Development Fund, 2017). One emasculated way for this co-
operation for an established organization is not to buy, but to rent a startup for a
pre-de¯ned period of time. The worldwide increase in the acquisition of startups
(1.217 (2011)–4.217 (2017)) shows the relevance of the method of the outside-in
process of an Open Innovation approach through a cooperation with a startup (Mind
the Bridge, 2017).

3.2. Spin-o® as an inside-out process

According to Davenport et al. (2002), a spin-o® is formed through the transfer of
human and technological capital from a Research and Development (R&D) de-
partment (inside-out), to a new formed market entity, owned by the parent com-
pany, alone or together with other shareholders. The innovation potential of, for
example, the R&D unit of an established organization is used to ¯nd a new company
which continues the innovation process as a quasi-autonomous entity. The smaller,
more °exible and more agile structure of the newly founded company aims to con-
tribute to the innovation potential of the parent company. For example, the strategy
of a spin-o® is often used, when an innovation has great future potential but does not
¯t in the general approach of the parent company.

3.3. Startups in a coupled process

A coupled process includes general characteristics of the third archetype of Open In-
novationwhere an existing organization cooperates with external partners in the ¯eld of
startups or in a similar entrepreneurial way like startups. One exemplary approach for a
coupled process of the SOCI strategy is described in a later section of this paper.

3.4. The three archetypes of startup-based cooperative innovation
strategies

The following ¯gure now illustrates the three archetypes of SOCI-framework in
analogy to the Open Innovation framework.

PANDA as a Startup-orientated Cooperative Innovation Strategy 5
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Figure 1 demonstrates the integration of the three described approaches of
cooperative innovation with startups in the three archetypes of Open Innovation:
Buy/rent a startup as an outside-in process, spin-o® as an inside-out process and
coupled process.

In general, the SOCI framework has the intension to de¯ne the possible cooper-
ation models between organizations and startups. In addition, the framework helps
to categorize the di®erent approaches of strategic company cooperation with start-
ups in the Open Innovation context (Wolf et al., 2020).

4. PANDA Approach

The PANDA approach is an initiative of the University of Applied Science Fresenius
in Germany. The PANDA approach was implemented in 2017 for the ¯rst time.
During the last three years, 12 so-called \PANDA projects" were implemented with
di®erent organizations of the European industry with a focus on chemical and
pharmaceutical companies. The target behind the PANDA approach is to enable
established companies to develop a general idea for an innovation without any
company-based limitation. For this motivation, the statement \innovation like a
startup" was established at Fresenius and with the participants of the PANDA
projects (Wolf et al., 2020). On the other hand, PANDA wants to inspire students to

Fig. 1. Startup-orientated cooperative innovation strategy framework (Wolf et al., 2020).
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become an entrepreneur by generating a real-life experience of an entrepreneur
during a PANDA project. Due to the focus on the chemical and pharmaceutical
industries which is explained in later sections, PANDA has the intention to create
new entrepreneurs especially in scienti¯c areas. This is in line with the studies
published by Chen and Lei (2020) who state that the entrepreneurial cognition of
scientists plays a dominant role in activating entrepreneurial intention. The general
procedure of a PANDA project is now described in the following section.

4.1. Process of PANDA

The process of PANDA starts with an idea for a potential new technology, product
or service. If the idea does not ¯t the core business or strategy of the company, no
time or resources are usually provided by the management leaving even potentially
valuable ideas unevaluated. This idea is then given to a team of preferably two or
three students. Together with a so-called company mentor, they form a PANDA
team with an experienced startup coach from Fresenius University to supervise the
team. The goal of the PANDA team is to test the idea in respect to a possible market
demand, to develop an according business model and to analyze the respective
business case. The PANDA team has the freedom to analyze the idea completely
without any company-based limitations and develop the idea independently from
the business model of the original company. After expiration of the project, three
results are now possible to occur (Wolf et al., 2020).

4.1.1. Result A

The PANDA team was able to con¯rm a solid market demand and was able to
develop a business model, based on its ¯ndings. The business model ¯ts the general
strategy of the company and the resulting business plan is implemented within the
company.

4.1.2. Result B

The PANDA team was able to con¯rm a solid market demand and was able to
develop a business model, based on its ¯ndings. However, the business model does
not ¯t the general strategy of the company and thus will not be implemented within
the company. The PANDA team is then given either the opportunity to start a new
company of their own with or without the support of the company, or the idea is put
to rest by the company.

4.1.3. Result C

During the PANDA project, the team was not able to identify a relevant market
demand for the idea. In this case, the PANDA team recommends the company not to
pursue the idea any further.

One important thing worth mentioning is that the participating companies pay
for a PANDA project. The amount of payment depends on the time scope of a

PANDA as a Startup-orientated Cooperative Innovation Strategy 7
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PANDA project. With a part of this payment, the participating students get pay-
ment for their work. The general structure of this approach is displayed in the
following ¯gure.

4.2. PANDA as a coupled process of SOCI

By opening established companies to new in°uences from external factors, PANDA
therefore follows the mentioned concept of Open Innovation and represents one
possible implementation of a SOCI strategy. The process shows that the PANDA
approach represents a coupled process of the SOCI framework because it combines
aspects of an outside-in and inside-out process between an established company and
a startup. The startup part is represented by the PANDA team, because during
the PANDA project, the team can act and think like entrepreneurs enabled by the
freedom of developing the idea without the consideration of sensitivities of the
original company. In addition to this, the PANDA team experiences interactive
learning while testing the idea parallel of possible combination and market oppor-
tunities. This approach corresponds to the research of Beckett and Vachhrajani
which describes the positive e®ect of collaborative innovation work between uni-
versities and professionals in which similarities to PANDA can be found (Beckett

Fig. 2. Process of PANDA (Wolf et al., 2020).
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and Vachhrajani, 2017). Furthermore, a PANDA team has a similarity to a startup
team due to its small size, higher agility and °exibility. Through the similarities
between a PANDA team and a startup team the students get an impression how it is
to be an entrepreneur in industrial industries (CHEManager, 2019).

4.3. PANDA as multiple cases in the chemical and pharmaceutical
industry

According to Harrison et al. (2017), the case study research has grown in reputation
and is seen as an e®ective methodology to investigate and understand complex
issues. The main advantages of this approach are its functionality in real-world
settings and its usability in a high number of disciplines, particularly the social
sciences, education, business, law and health, to address a wide range of research
questions (Harrison et al., 2017). Besides the variety of case study-based research
opportunities, the case study approach has common characteristics. This research is
can be de¯ned as most suitable for a comprehensive, holistic, and in-depth investi-
gation of a complex issue (phenomena, event, situation, organization, program in-
dividual or group) in context (Harrison et al., 2017).

The di®erent 12 implemented PANDA projects can function as a case study-
based approach, concrete, as a multiple case study with a focus on the consideration
of chemical and pharmaceutical companies of the European industry. Table 2 gives
an overview on the Harrison et al. (2017) de¯ned elements of case-study based
research, their description and the transfer of the research about the PANDA ap-
proach as a startup-orientated cooperative innovation strategy (Harrison et al.,
2017).

Table 2. Overview of elements of case-study research approach transferred to thesis content (based on
Harrison et al. (2017)).

Elements of case-study-
based research General description Context of Ph.D. thesis

The case – Object of the case study identi¯ed as
the entity of interest or unit of
analysis.

– Program, individual, group, social
situation, organization, event, phe-
nomena, or process.

! PANDA projects as study
objects; including all partici-
pants (students, mentors and
companies, etc.)

A bounded system – Bounded by time, space and
activity.

– Encompasses a system of
connections.

– Bounding applies frames to manage
contextual variables.

– Boundaries between the case and
context can be blurred.

! All PANDA projects took place
in Germany or Poland, where
related to di®erent and inde-
pendent ideas of companies of
the chemical industry and lasted
for 9, 6 or 3 months.
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Table 2. (Continued )

Elements of case-study-
based research General description Context of Ph.D. thesis

Studied in context – Studied in its real life setting or
natural environment context is sig-
ni¯cant to understanding the case.

– Contextual variables include politi-
cal, economic, social, cultural,
historical and/or organizational
factors.

! PANDA projects concern the
context of companies of the
chemical/pharmaceutical indus-
try in Europe and their innova-
tion process.

Selecting the case – Based on the purpose and conditions
of the study.

– Involves decisions about people,
settings, events, phenomena, social
processes.

– Scope: Single, within case and mul-
tiple case sampling.

– Broad: Capture ordinary, unique,
varied and/or accessible aspects.

– Methods: Speci¯ed criteria, method-
ical and purposive; replication logic:
Theoretical or literal replication.

! PANDA project at Fresenius
university of applied Science es-
pecially at Idstein Germany,
with students of Business
Chemistry, in cooperation with
companies of the German/
Polish chemical industry.

! Multiple case sampling.
! Criteria are dependent of

PANDA projects which are
implemented during the time of
research.

Multiple sources of
evidence

– Multiple sources of evidence for
comprehensive depth and breadth of
inquiry.

– Methods of data collection: Inter-
views, observations, focus groups,
artifact and document review, ques-
tionnaires and/or surveys.

– Methods of analysis: Vary and de-
pend on data collection methods and
cases; need to be systematic and
rigorous.

! All PANDA projects are com-
parable in regard to the process,
selection of participating stu-
dents, companies, mentors and
coaches and maturity of the
examined idea.

! Data about the impact on the
innovation potential of partici-
pating companies were collected
through a questionnaire-based
business survey.

Case study design – Descriptive, exploratory, explanato-
ry, illustrative, evaluative, single or
multiple cases.

– Embedded or holistic.
– Particularistic, heuristic, descriptive,

intrinsic, instrumental and
collective.

! Research of impact of PANDA
innovation strategy is descrip-
tive (description of each case),
exploratory (number of cases
12).

! The results were transferred to a
generalization of the e®ective-
ness of (cooperate innovation
strategies).

! A multiple case research.

10 V. Wolf et al.
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The displayed table shows that the research objectives, the PANDA projects are
suitable for the case study-based research approach. Caused by the number of the
di®erent PANDA projects, this presents a multiple case study.

The PANDA cases were investigated through the interpretation of a question-
naire-based business survey. An in-depth understanding of the methodology of this
survey approach and a speci¯c transfer of the research objectives is described in the
following section.

5. Methodology: Business Survey in The Context of Measure
Innovation Strategies

Data collected in business surveys typically relies on technical de¯nitions and
well-speci¯ed measurements. Moreover, the desired data is expected to be available
in business records. However, underlying concepts may not be as clear-cut or as
measurable as expected.

Questions in business surveys are intended to provide valid measurements of
underlying economic concepts that often have many attributes. In survey practice,
the variety of attributes may lead to mismatches with a respondent's interpretation
or with available data, resulting in measurement error, as collected data fail to meet
the intent of the survey question, the underlying concept, or the needs of data users.
Survey designers are often unable to identify this ambiguity in the questions or
concepts until cognitive pretesting or data collection is complete, demonstrating a
missing link from concepts to questions and data that is often overlooked in business
surveys (Willimack and Snijkers, 2011).

Especially when it comes to a survey concerning the topic of measurement in-
novation and innovation potential of an organization, a survey represents an un-
dertaking with a high number of dimensions that should be considered. Innovation
involves the creation of new projects, concepts, their commercial exploitation or
social application and the consequent di®usion to the economy and society and the
innovation potential of an organization is the ability to generate innovation con-
stantly. Measuring innovation/innovation potential and evaluating its success
through a survey will enable to evaluate the performance and the e®ectiveness of a
speci¯c innovation strategy (Almeida et al., 2019).

The measurement of innovation represents the challenge to generate a survey
approach, which includes all relevant aspects of the concept of innovation/innova-
tion strategy. But this topic is characterized through a high number of di®erent
aspects and dimensions. Concerning a survey that tests a speci¯c innovation strat-
egy, the survey has to include questions which are well-de¯ned to generate a
meaningful result. To achieve this, it is of high relevance to de¯ne the conceptual-
ization and the operationalization of the survey (Willimack and Snijkers, 2011).
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5.1. Conceptualization of the measurement of innovations strategies

A business survey which tests the e±ciency of an innovation strategy has the un-
derlying concept of innovation and the measurement of innovation. For the topic
innovation and its measurement, there exist a high number of established concepts in
the literature (Almeida et al., 2019). Especially the work of the global community of
practitioners in the Organisation for Economic Co-operation and Development
(OECD) Working Party of National Experts on Science and Technology Indicators
gives a well-analyzed overview of how to conceptualize and measure innovation in
business contexts (OECD, 2018).

Strategy cannot be directly measured. Therefore, the dimensions, de¯ned by
attributes described by speci¯c indicators, need to be identi¯ed and can be mea-
sured. For example, if one wants to evaluate the climate, it is necessary to analyze
the dimension of weather through its attribute temperature and the amount of
precipitation represented by their measurable indicators degree Celsius and milliliter
per square meter. It is therefore reasonable to evaluate the impact of a given inno-
vation strategy by de¯ning the dimension innovation through attributes, assigning
corresponding indicators to said attributes and ¯nally measuring said indicators.
Figure 3 displays the di®erent aspects to measure the innovation strategy.

To de¯ne the concept of innovation and its measurement, this paper is based on
the framework of the Oslo Manual 2018 which is described in detail in the following
section.

5.2. Measuring innovation strategies with the concept
of Oslo Manual 2018

As described before, an innovation strategy has to be measured through the e®ects of
innovation in an organization. The standard work for the measuring of innovation is
the Oslo Manual 2018 established by the OECD. The Oslo Manual 2018 provides
guidelines for collecting and interpreting data on innovation. It seeks to facilitate

Fig. 3. Aspects of the measurement of the e±ciency of an innovation strategy.
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international comparability and provides a platform for research and experimenta-
tion on innovation measurement. Its guidelines are principally intended to support
national statistical o±ces and other producers of innovation data in designing,
collecting and publishing measures of innovation to meet a range of research and
policy needs. In addition, the guidelines are also designed to be of direct value to
users of information on innovation. These guidelines should be viewed as a combi-
nation of formal statistical standards, advice on best practices, as well as proposals
for extending the measurement of innovation into new domains through the use of
existing and new tools.

It presents a large number of countries and international organizations recog-
nizing the importance of innovation measurement and which have developed ca-
pabilities to collect such data. The Oslo Manual supports a coordinated e®ort in
pursuit of robust, internationally comparable data, indicators and analysis on in-
novation (OECD, 2018).

5.3. Attributes of innovation in the context of Oslo 2018

A survey of an innovation strategy through the measurement of innovation
includes the identi¯cation of a set of one or more attributes that the innovation is
expected to achieve. The attributes can refer to the characteristics of the innovation
itself, such as its speci¯cations, or its market and economic objectives. The outcomes
of an innovation strategy can be captured by a similar list of items as the
attributes but consist of the innovation's realized e®ects. These can also include
unexpected e®ects that were not identi¯ed among the ¯rm's initial objectives
(OECD, 2018).

The measurable attributes can be grouped by areas of in°uence into the following
categories: Markets for the ¯rm's products, Production and delivery, Business
organisation and Economy, society or environment. The Oslo Manual lists innova-
tion attributes for measurement through the classi¯cation into the four mentioned
categories.
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5.4. Exemplary questionnaire structure for the measurement
of an innovation strategy

To follow the logic of Fig. 3 and the aspects of the measurement of the e±ciency of
an innovation strategy, every attribute, de¯ned by the Oslo Manual 2018, has its
indicator and a speci¯c unit of measurement. Out of the attributes, questions can be
constructed which build together a questionnaire for a business survey.

5.4.1. General construction of a question to measure an innovation strategy

A question is built through the combination of an attribute of innovation and its
qualitative evaluation (yes/partially/no) and if it is quantitative by adding a
quantitative unit of measurement which ¯ts the attribute. In general, the formula-
tion of \Did (speci¯c name of the innovation strategy) contribute to (attribute)?"
asks in an appropriate degree for the e±ciency of an innovation strategy caused by
the degree of the in°uence of a speci¯c innovation strategy. As described before, an
innovation strategy is the scope of actions for all innovative procedures and therefore
stands for the frame in which innovation activities are happening. A stricter for-
mulation of the question about the e±ciency of an innovation strategy like \Did
(speci¯c name of the innovation strategy) to (attribute)?" would stand for a in°uence
too high in respect to a speci¯c innovation strategy and is therefore not suitable for a
questionnaire which asks for the e±ciency of a speci¯c innovation strategy like
PANDA. In the case of quantitative attributes, the displayed question only shows an
example how the unit of measurement in Table 3 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.

5.5. Practical implications

The described exemplary questionnaire structure for the measurement of an inno-
vation strategy which was reviewed through experts of academia research and in-
dustry represents one possible method of how the complex project of measuring an
innovation strategy can be managed in a solid and, through the utilization of Oslo
Manual 2018, well-founded approach. The presented structure was used to measure
di®erent PANDA cases in companies in the European industry. The aim of this
business survey was to prove the e®ect of PANDA as a SOCI strategy in di®erent
areas of innovation according to Oslo Manual 2018 and to analyze the di®erences
between di®erent industries. The results are now presented in the following section.

6. Survey Results

12 PANDA projects were started between September 2017 and January 2021. 10
Projects, represented by 12 company mentors, were evaluated by November 2020
and thus included in the case study. The survey was implemented between
November 2020 and June 2021 with a digital questionnaire using.
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6.1. General data

Figure 4 displays the distribution of industries of survey participants.
As notable in the ¯gure, the chemical and pharmaceutical industries represent the

main participants of PANDA cases. That is the reason why the analysis and further
interpretation will concentrate on the comparison between these two industries. The
following sections present the survey results of the di®erent areas of in°uence on
innovation based on Oslo Manual 2018 in the comparison between the chemical and
pharmaceutical PANDA project evaluations.

6.2. Areas of in°uence

The following sections present the survey results of the di®erent areas of in°uence on
innovation based on Oslo Manual 2018 Markets for the ¯rm's products, Production
and delivery, Business organization and Economy, society or environment in the
comparison between the chemical and pharmaceutical PANDA cases.

6.2.1. Markets for the ¯rm's products

The following ¯gures display the given answers about the attributes of the inno-
vation area of in°uence Markets for the ¯rm's products at ¯rst for the chemical
companies and secondly for the pharmaceutical industry.

Fig. 4. Distribution of industries of survey participants.
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Figures 5 and 6 show that in general, the pharmaceutical industry evaluates the
in°uence of PANDA on the attributes of Markets for the ¯rm's productsmore pos-
itive than the chemical participants. This fact is highly notable through the evalu-
ation of attribute Adopt standards and accreditation. This attribute is evaluated by
the chemical participants with 100% negative answers (\no"). This is in opposite to
the pharmaceutical participating companies which evaluated the in°uence of
PANDA on this attribute with 17% positively (\yes") and 17% mediocre
(\partially") and only 67% negatively. A similar evaluation direction can be seen in
the attributes Expand the range of goods or services and Enter new markets or adapt

Fig. 6. Results for attributes of markets for the ¯rm's product for the pharmaceutical industry.

Fig. 5. Results for attributes of markets for the ¯rm's product for the chemical industry.
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existing products to new markets in which the chemical participating companies
tends to give a negative answer (60%) but the pharmaceutical companies more often
a positive answer (17% \yes" and 50% \partially"). One attribute in which com-
panies of both the industries evaluate the PANDA case with a positive in°uence is
Comply with market regulations (chemical companies (100%) positive) and phar-
maceutical companies (50% \yes" and 33% \partially").

6.2.2. Production and delivery

Figures 7 and 8 display the given answers about the attributes of the innovation area
of in°uence Production and delivery at ¯rst for the chemical companies and secondly
for the pharmaceutical industry.

Fig. 7. Results for attributes of production and delivery for the chemical industry.

Fig. 8. Results for attributes of production and delivery for the pharmaceutical industry.
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In general, the evaluation of the area of in°uence Production and delivery is not
rated as positively as Markets for the ¯rm's products. PANDA could not contribute
positively to the attributes Improve quality of goods or services and Increase speed of
producing goods or delivering services for participating companies of the chemical
industry, because the attributes were rated with 100% \no". The same picture is
notable for the attributes Reduce material, energy costs or operating costs per unit of
output and Reduce labor costs per unit of output with 83% \no" for the pharma-
ceutical companies. The only attributes in which a more positive evaluation is
recorded is Upgrade outdated process technology or methods for the chemical com-
panies with 40% \yes" and for the pharmaceutical companies 67% \partially".

6.2.3. Business organization

Figures 9 and 10 display the given answers about the attributes of the innovation
area of in°uence Business organization at ¯rst for the chemical companies and
secondly of the pharmaceutical industry.

Fig. 9. Results for attributes of business organization for the chemical industry.
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The comparison of the in°uence of PANDA on the area Business organization
between the participating companies of the chemical and pharmaceutical industries
shows that the chemical participants tend to evaluate the attribute more positive in
comparison to the pharmaceutical companies. This is recordable in the attributes
Improve capabilities for absorbing, processing and analyzing knowledge in which the
chemical industry rated PANDAs contribution with 60% \partially", the pharma-
ceutical industry with 67 and \no" and Improve or develop new relationships with
external entities (other ¯rms, universities, etc.) in which the chemical participants
tends to rate PANDA more positively with 60% \yes" in comparison to the phar-
maceutical participants which answered these questions with only 33% \yes". The
only positive in°uence of PANDA on the Business organizationis recordable in the
attribute Implement a new business model. This attribute was evaluated with 20%
\yes" and 20% \partially" by the chemical participants and with 17% \yes" and 50%
\partially" by the pharmaceutical participants.

6.2.4. Economy, society or environment

Figures 11 and 12 display the given answers about the attributes of the innovation
area of in°uence Economy, society or environment at ¯rst for the chemical com-
panies and secondly of the pharmaceutical industry.

Fig. 10. Results for attributes of business organization for the pharmaceutical industry.
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The above-displayed results of the contribution of PANDA on the innovation
area of in°uence Economy, society or environment represent the greatest di®erence
of the evaluation between the chemical and pharmaceutical participating companies.
The chemical companies answered the question of the di®erent attributes with a
clear statement: The ¯rst ¯ve attributes with 100% \no". Only attribute Comply
with mandatory regulations and Comply with voluntary standards are evaluated with
75% \yes". In comparison to this, the pharmaceutical companies evaluated this area

Fig. 11. Results for attributes of economy, society or environment for the chemical industry.

Fig. 12. Results for attributes of Economy, society or environment for the pharmaceutical industry.

PANDA as a Startup-orientated Cooperative Innovation Strategy 21

September 11, 2021 5:42:52pm WSPC/304-JIIM 2150021 ISSN: 2424-8622
2nd Reading



 103 

 
 
 
 
 

of in°uence more diverse. The only attribute with a clear opinion is Improve gender
equality with a negative evaluation with 83% \no".

6.3. Project evaluation

Besides questions concerning speci¯c aspects, the participants were asked to rate
their general satisfaction with the PANDA project. Figures 13 and 14 present the
results concerning a possible further implementation of a PANDA project.

Fig. 13. Implementation of a further PANDA project chemical industry.

Fig. 14. Implementation of a further PANDA project pharmaceutical industry.
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In general, both represented industries show a positive evaluation of PANDA
represented by the distribution of the answer \yes" with 80% (chemical) but the
pharmaceutical industry represents an increased evaluation with 100% \yes".

The overall satisfaction with the implemented PANDA project is presented in
Figs. 15 and 16.

Fig. 15. Satisfaction with the implemented PANDA project chemical industry.
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In this aspect, it is possible to introduce the proposition that the chemical and
pharmaceutical industries share their evaluation and their satisfaction with the
implemented PANDA project. What is furthermore notable is that either in the
category Implementation of a further PANDA project or Satisfaction with PANDA
no participating company evaluates these categories with \no".

6.4. Overview of results

The results show that the chemical and pharmaceutical participating companies
evaluated the contribution of PANDA as an innovation strategy in a diverse way.
Table 4 gives an overview in which attributes (displayed through Table 3 in the
presented abbreviations) a clear negative or positive (!80% \yes"/\no") opinion is
given by the participants of the survey, and for which attributes the participating
companies represent a diverse (combination of \yes" and \no" and \partially")
opinion and makes a comparison between the chemical and pharmaceutical industry.

Fig. 16. Satisfaction with the implemented PANDA project pharmaceutical industry.
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Table 4. Overview of survey results in comparison of the evaluation of survey participants of the
chemical and pharmaceutical industry.
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This overview clearly shows that most of the results are of diverse nature. This
concerns more of the pharmaceutical industry participants with six clear negative or
positive evaluations and 24 diverse answers. Additionally, the table shows no sig-
ni¯cant overlap between the chemical and the pharmaceutical industry participants.
Finally, the table shows that the pharmaceutical industry participants evaluated
PANDA using every three answer options more often with a tendency to a more
negative evaluation than the chemical industry participants. 50% of all attributes of
innovation by Oslo Manual 2018 and therefore PANDAs contribution for these
attributes were evaluated negatively by the chemical industry.

7. Interpretation and Discussion

The results of the business survey represent a high diversity and no fully clear
direction or answer for the question if PANDA has a positive or negative contri-
bution as an innovation strategy either for the chemical or pharmaceutical industry.
The evaluation of the di®erent areas of in°uences based on Oslo Manual 2018 show
di®erent results of each industry and there is no clear trend towards speci¯c attri-
butes. On one hand, the results tend to display a mediocre or negative evaluation of
PANDA as an innovation strategy recognizable through the described distribution
of the given answers \no". For example, the distribution of clear given answers about
a fully negative (\no") or a fully positive e®ect of PANDA as an innovation strategy
tends to show a negative direction because only 10% of all attributes was clearly
positively evaluated by the survey participants. But on the other hand, 80% for the
pharmaceutical and 40% for the chemical industry of the measured attributes are
evaluated with \partially" or a mixture of \yes" and \no". This comparison makes
clear that PANDA may not have a signi¯cant in°uence as an innovation strategy,
but it could have a contribution and more positive for the pharmaceutical industry.

If this result is transferred to the approach of PANDA and its implementation in
an early-stage of development of a business idea, it is to assume that PANDA can
ful¯ll its expectations because the result of a PANDA project seems to have an
in°uence in more than half of the attributions of innovation. This interpretation of
PANDA is supported by the project evaluation question which makes clear that for
the chemical and pharmaceutical companies the overall satisfaction with PANDA is
positive and therefore the expectations of PANDA seem to be met and 80%
(chemical), respectively, 100% (pharmaceutical) of all participating companies can
imagine implementing a further PANDA project.

The analyses of the di®erences of PANDA's evaluation for the chemical or
pharmaceutical industry show that PANDA tends to be more e±cient for the
pharmaceutical industry than for the chemical industry but signi¯cant di®erences
between these industries cannot be shown in the busines survey.

The results of the business survey and the giving answers of the participating
companies are to be seen as the ¯rst step of the evaluation of PANDA as a coupled
process SOCI strategy. The survey only shows in which areas of innovation PANDA
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could have an impact and if participating companies are satis¯ed with the strategy or
not. The presented results in this paper are not able to give answers about the reasons
for the giving evaluations and cannot provide in-depth explanations of the evaluations
and the di®erences between the pharmaceutical and chemical industry. Therefore, the
presented results are to be regarded as a starting point for further research activities.

8. Conclusion and Outlook

The cooperation between established companies with external partners is common
practice in modern business environments. The Open Innovation approach is one of
the common strategies to establish the interaction between the established organi-
zations and external partners. However, the SOCI framework transferred this idea to
a cooperation between established organization and startups. One concrete example
for the SOCI framework is the PANDA initiative of Fresenius University of applied
Science in Germany. By analyzing PANDA via a multiple case study, this speci¯c
approach of the SOCI frame was evaluated. To evaluate the impact of PANDA on
the innovation strategy of the chemical and pharmaceutical industry, the method-
ology of a business survey was used.

This paper compares the results of the chemical and the pharmaceutical industry,
showing no signi¯cant di®erences for the participating chemical or pharmaceutical
companies. In general, pharmaceutical companies tend to evaluate the impact of
PANDA on innovation slightly more positive than the chemical companies do.
However, both industries rated their general satisfaction and further implementation
of PANDA project rather positive which allows the assumption that PANDA as a
coupled process SOCI strategy seems to ful¯ll the expectations for the development
of an early-stage business idea. PANDA therefore is a useful tool to foster early-stage
innovations. The results in this paper are to be regarded as a starting point for
further research activities which can ask about the reasons behind the given eva-
luations to analyze the contribution of PANDA as an innovation strategy in a more
detailed and reason-focused way.
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Abstract: The industries of science, technology, engineering and mathematics (STEM) display a higher amount of male than female 
participants. When it comes to entrepreneurship in STEM industry the same picture is notable. The entrepreneur in STEM fields, the 
STEMpreneur, has been found gender biased. But the last years of gender research have shown that a female influence in business 
context is of high importance and improves business activities. But how to create more female STEMpreneurs? The German 
university of applied science Fresenius has developed a startup orientated cooperative innovation (SOCI) strategy, named PANDA, 
which connects established companies of the STEM industry and their business ideas with students of STEM study paths with the 
intension to inspire students of STEM study paths to become an STEMpreneur. This article analyzes the representation of female 
students in PANDA projects since 2017 until the first quarter of 2021 and discusses if PANDA can be seen as a helpful approach for 
creating more female STEMpreneurs.  
 
Keywords: female entrepreneur, startup, STEM industry, cooperative innovation, PANDA 

 

1. INTRODUCTION  
The generation of ideas and their further 

development to innovation is one of the results of the 
growing competitiveness in a globalized world. Only 
organizations which are able to create innovations in a 
constant way can survive this increasing pressure of 
competition [1]. An increased competitiveness and 
high demand for innovations is also seen in industries 
of science, technology, engineering and mathematics 
(STEM) [2]. A further challenge for the STEM 
industry is the distribution of sexes. For example, the 
general distribution between the sexes of students 
entering STEM study paths which shows a share of 
female students of 40 %. In advanced academia levels 
like PhD this percentage further decreases [3]. 
According to the Startup Monitor 2019 one effect of 
mastering the need of new innovation is notable in the 
well represented number of startups in STEM 
industries [4]. But especially in startups of the STEM 
industry the representation of female entrepreneurs can 

be described as gender biased [5]. Like analyzed 
through research activities in the field of the influence 
of woman of business performance it is meanwhile 
commonsense that female influences are of high 
importance and represent an improvement for business 
activities [6]. For example, Xie and Lv have shown 
that social networks of female tech- entrepreneurs 
have a positive effect on new venture performance [7]. 
The German university of applied science, Fresenius, 
has developed a cooperative innovation strategy, 
called PANDA (Powering actions for the natural 
development of microAccelorator), which represents a 
strategy for companies is STEM industries to use the 
entrepreneurial mindset to develop ideas in startup-like 
conditions to enable established companies to innovate 
like a startup. Since 2017 this approach was 
implemented twelve times in different companies of 
the STEM industries in Germany and Poland.  On the 
other hand, the idea behind PANDA is to give students 
of STEM study path the opportunity to experience the 
life of an entrepreneur and therefore to inspire STEM 
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students to become an entrepreneur [8]. The aim of 
this article is to present the newest development of 
female students and their distribution in PANDA 
teams in comparison to male students and to discuss if 
a cooperative innovation approach like PANDA can be 
seen as a helpful method to creating more female 
STEMpreneurs.  

To achieve this, aim this article starts with the 
definition of innovation, the term innovation strategy 
and the description of the different dimensions of 
innovation strategies. After this the categorization of 
the startup-orientated cooperative innovation (SOCI) 
strategies, the SOCI framework by Wolf et al. is 
presented and PANDAis localized in this framework. 
After this the PANDA is presented by describing the 
general process and its implementation since 2017 
until the first quarter of 2021. In a next step the female 
role in PANDA projects is discussed through the 
analysis of the distribution of female students in 
comparison to male students through different 
perspectives.  

2. WOMAN IN STEM INDUSTRIES AND AS 
STEMPRENEURS 

Experts argue that the STEM industry can 
benefit from a higher diversity because a represented 
diversity results in higher creativity, groundbreaking 
solutions and therefore in innovations. People with 
different backgrounds and gender approach problems 
differently which caused constructive debates that in turn 
end in higher quality of the end result [9]. 

But the past has shown that men dominate the 
STEM fields for example from 1901 until 2016 only 
5,5 % of all won Nobel prizes were given to women. In 
the near past the distribution of women and men in 
STEM has improved and the female share increased. For 
example, in the USA in the 1970s women received 
approx. 30 % of bachelor's degrees and 10 % of doctoral 
degrees in STEM until 2011 women represent 50 % of 
STEM bachelor's degrees, about the same as their 
proportion of high school graduates, and approx. 41 % of 
doctoral degrees [10]. 

Nevertheless, a gender gap is seeable and is 
transferable to the distribution of women and men in the 
context of entrepreneurship in STEM industries. Only 
12% of all economies show an equal engagement in 
early-stage entrepreneurial activities between men and 
women [11]. But the Women’s Entrepreneurship Report 
describes that women entrepreneurs have a 5 % greater 
chance of innovativeness than men [12]. Form this one 
can conclude that if there is no lack of female 
innovativeness, only structural barriers can hinder 
women in entrepreneurship. 

A study by Swafford and Anderson 2020 
identifies some possible reasons perceived barriers 
women face in the pursuit of STEM careers. Some of the 
major barriers are male domination of STEM careers, 
lack of awareness of educational and career opportunities, 
a lack of female mentors/role models and lack of 
encouragement from men [13]- 

To summarize the mention aspects woman are 
underrepresented in STEM industries apart from the 
improving situation and female STEMpreneurs are 
significantly less common than male. This gender-based 
gab can be categorized as problematic because the 
underrepresentation of female STEMpreneurs restricts the 
supply of human capital into important fields of 
innovation. Additionally, a higher amount of female 
STEMpreurs could contribute to higher success rates of 
startups caused by the proven higher growth expectations 
of startups which are influenced by women [14]. 

3. INNOVATION STARTEGIES 
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 [15]. 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) 
[16]. The meanings of the term innovation are of high 
complexity and therefore result in a large number of 
existing definitions. Common and general characteristics 
of the term innovation exist and are defined as an 
implementation of change that introduces improvements 
[17]. 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 [18]. 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.  

There are two main types of innovation strategies 
called exploratory and exploitative innovation strategy 
[19]. Both approaches are described in more detail as 
follows. 

A. Exploitative innovation strategy 
The exploitative innovation strategy focuses on 

short-term successes by evolutionary or incremental 
improvements of existing technologies. Thus, the results 
are more proximate and predictable. Exploitative 
innovation activities are therefore making use of existing 
approaches, capabilities and available knowledge. In 
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addition, exploitative innovations are more likely to look 
familiar to the stakeholders of an organization, lowering 
pushback and speeding up the adaption of the innovation 
thus lowering their cost of implementation [19]. 
Exploitative strategies therefore focus on incremental 
changes and short-term returns. [20] 

B. Exploratory innovation strategy 
On the contrary, the exploratory innovation 

strategy focuses on a long-term success, by revolutionary 
or disruptive innovations. Along with this strategy comes 
an opportunity for potentially higher returns and at the 
same time an increased risk of failure [19]. Exploratory 
innovation has the intention to discover something that 
was unknown before as well as to create something new 
[21]. These so-called breakthrough innovations are 
usually generated through time-consuming research and 
development processes. Caused by the experimenting 
nature of exploratory innovation strategies, this strategy 
could impose higher risk of failure and potentially a 
knowledge and information gap between the organization 
and its stakeholders. For the success of an organization 
both innovation strategies, exploitative and exploratory, 
are of high importance, but resource-constrained 
organizations may not be able to implement both 
strategies at the same time. Often an organization has to 
decide for a singular strategic approach. If a company 
decides to implement an exploratory innovation strategy, 
this is often executed through cooperation with an 
external environment of an organization. This results in a 
utilization of the exploratory strategic approach through 
the use of a cooperative innovation strategy [19]. 

C. Cooperative innovation strategy 
The general approach of cooperative innovation 

strategy is to open the organization to its environment in 
order to include external ideas, inspiration and expertise 
for its own innovation process. One motivation of this 
strategy is to overcome limitations in resources and/or a 
lack of know-how within the organizations [22]. There is 
a correlation between the application of a cooperative 
innovation strategy and the long-term success and value 
of an organization, resulting in a clear competitive 
advantage. Furthermore, this innovation strategy can 
pursue technological innovation and profit [23]. The 
cooperative approach puts the organization in the 
position to discover market developments or customer 
needs early in the process and therefore develop more 
custom-fit products. As a result, an organization gains a 
competitive advantage in the market [24]. Besides the 
advantages of cooperative strategies there are some risks 
which cooperative behavior also includes. Luo and Hu 
(2015) define three main risk paradigms: Cooperatives' 
internal factor, Technology factor and External 
environment factor. Each of the three risk paradigms 

have serval underlying risks which are displayed in 
Figure 1. 
  

 
Figure 1: Main risk paradigms of cooperative innovation strategy [25]  

The first paradigm, Cooperatives' internal factor, 
describes the risk factor arising from innovation project's 
activities within the cooperatives. Cooperatives' internal 
factor of risk includes capital risk, production risk, 
management risk and talents risk. Furthermore, 
technology innovation is difficult and advanced with high 
technical barriers. Therefore, cooperatives will take more 
risks and uncertainty when participating in a technology 
innovation. Technology factor of risk originates from the 
risk of technology immaturity, adverse selection, 
technology substitution and technology transform. In 
addition to this, External environment factors could have 
a negative influence on cooperative innovation caused by 
unpredictable changes in markets or political 
developments [25]. 

In spite of the potential risks of a cooperative 
innovation strategy, He and Tian (2018) state that 
cooperative innovation becomes more important and has 
attracted great attention from academic researchers in 
recent years, Cooperative innovation strategies are seen 
to be executed in many different types, for example 
research joint ventures, non-equity contractual 
collaborations, joint projects and formal or informal 
arrangements and cooperation with startups [26, 27]. One 
popular approach is the so-called Open Innovation 
approach described first by H. W. Chesbrough. [28] A 
cooperation between an organization and external 
startups is nothing unusual. 262 companies out of the 500 
world’s biggest public companies cooperate with startups. 
The way this coworking is happening is of high diversity 
however, it has not been tried to thoroughly analyze and 
classify those cooperation types yet [29].  
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The transfer of the general Open Innovation approach 
to a cooperation between established companies with 
startups is included in the SOCI framework which is 
described in detail in the next section. 

4. SOCI FRAMEWORK 
Through the relating of the three archetypes of Open 

Innovation to a cooperation between an organization and 
a startup as the external input, three possible ways of 
cooperation are possible: (1) Buy/rent a startup, (2) spin-
off, and a startup in a (3) coupled process as a mixed 
method [8]. Figure 2 illustrates the three archetypes of 
SOCI-framework. 

 
Figure 2: The archetypes of SOCI framework by Wolf et al.  

A. Buy/rent a startup  
Most organizations have realized that the innovation 

potential of startups per definition is much higher than 
the internal innovation potential. Thus, organizations are 
trying to boost their own innovation potential acquisition 
of a startup. For startups this is one of the so-called exit 
strategies where the owners of a small company sell their 
shares to an established organization [30]. One 
emasculated way for this cooperation for an established 
organization is not to buy, but to buy or rent a startup for 
a defined period of time. The worldwide increase of the 
acquisition of startups (1.217 (2011) to 4.217 (2017)) 
shows the relevance of the method of the outside-in 
process of an Open Innovation approach through a 
cooperation with a startup 

B. Spin-off  
A spin-off is when a company is formed through the 

transfer of technology from an R&D company (inside-
out), which is independent of the parent company and 
involves the transfer of human and technological capital 
to a new formed market entity [31]. The innovation 
potential of, for example, the R&D unit of an established 

organization is used to find a new company which 
continues the innovation process as a quasi-autonomous 
entity. The smaller, more flexible and more agile 
structure of the new founded company aims to contribute 
to the innovation potential of the parent company. For 
example, the strategy of a spin-off is often used, when an 
innovation has great future potential but doesn’t fit in the 
general approach of the parent company. 

C. Coupled process 
A clearly definable type of a coupled process through 

a cooperation with a startup is not existing in the 
reviewed literature. There is no academically defined 
coupled process approach of a cooperation between a 
startup and an established company. Nevertheless, it is 
theoretically imaginable that such a startup-orientated 
cooperative innovation strategy approach, which includes 
the general characteristics of the third archetype in which 
information flows inside and outside an organization and 
a startup-like partner [8]. 

5. THE PANDA APPROACH  
The PANDA (Powering actions for the natural 

development of microAccelorator) approach is a project 
of the Hochschule Fresenius in Germany. The PANDA 
approach has been implemented for the first time in the 
year 2017. During the last three years the PANDA 
approach was implemented twelve times with different 
organizations of the European industry with a focus on 
chemical and pharmaceutical companies. The target 
behind the PANDA approach is to enable established 
companies to develop a general idea to an innovation 
without any company-based limitation. For this 
motivation the statement “innovation like a startup” was 
established at Fresenius and with the participants of the 
PANDA projects. [8] Furthermore, the idea behind this 
initiative is to give students the opportunity to experience 
the life of an entrepreneur with a high amount of 
independence and responsibility to inspire STEM 
students to become an entrepreneur in their future life. 
The general procedure of a PANDA project is described 
in the next chapter. 
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A. General description 
The general structure of the PANDA approach is 

displayed in Figure 3. 

 

 
Figure 3: Process of PANDA by Wolf et al. (2020) 

The PANDA process begins with an idea of a 

company for a potential new technology or new 

application for an existing technology. But often the 

companies have no time or resources to explore the idea 

respectively to a possible market demand and develop the 

idea to an innovation with high market acceptance, the 

company gives the idea to students. With two or three 

students and one company employee one PANDA team 

is built by Fresenius. This team has to test the idea 

concerning a possible market demand and develop the 

idea to a promising business model. The PANDA team 

has the freedom to analyze the idea completely without 

any company-based limitations and develop the idea 

detached from the business model of the original 

company. After expiration of the project three results are 

possible [8].   

The first result (Result A) is if the PANDA team has 

identified that the idea of the company has a solid market 

demand and based on the findings of the project the team 

has developed a business model. If the business model 

fits the general structure and offerings of the company 

the PANDA team transmits a business plan with the 

business model to the original company. Now the 

company can start immediately to implement the 

business plan. Another result (Result B) is if the PANDA 

team has identified that the idea of the company has a 

solid market demand and based on the findings of the 

project the team has developed a business model. If the 

business model fits the general structure and offerings of 

the company the PANDA team transmits a business plan 

with the business model to the original company. Now 

the company can start immediately to implement the 

business plan. The third possible result (Result C) and the 

most desired result is if during the PANDA project the 

team has identified no market demand for the idea. If this 

is the case, the PANDA team recommends the original 

company not to further advance the idea in the future and 

not to invest more time and effort to develop the idea. 

Important to mention is that the participating 

companies pay for a PANDA project. The amount of 

payment depends on the time scope of a PANDA project. 

With a part of this payment the participating students get 

a payment for their work [8]. 

B. PANDA as a coupled process  
By opening established companies to new influences 

from external factors, PANDA therefore represents one 

possible implementation of a SOCI strategy. The process 

shows that the PANDA approach represents a coupled 

process of the SOCI framework because it combines 

aspects of an outside-in and inside-out process between 

an established company and a startup. The startup part is 

represented by the PANDA team. Because during the 

PANDA project the team can act and think like 

entrepreneurs enabled by the freedom of developing the 

idea without the consideration of sensitivities of the 

original company. Furthermore, a PANDA team has a 

similarity to a startup team caused by their small size, 

higher agility and flexibility. Through the similarities 

between a PANDA team and a startup team the students 

get an impression how it is to be an entrepreneur in the 

STEM industry [32].  

To summarize the intention of this project of the 

Fresenius University of applied Sciences, PANDA 

represents in the perspective of companies a coupled 

process cooperative innovation strategy and through the 

perspective of students, PANDA stands for a method to 

get in contact with the topic of entrepreneurship and to 

inspire students to become an entrepreneur. 

 
Figure 4: Idea of PANDA 

The implementation of PANDA of the last three years 

is described in the following section.  
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C. Implementation of PANDA 
Since 2017 twelve PANDA projects were 

implemented in companies of the STEM industry in 
Germany and Poland. The next figure shows the 
distribution of PANDA projects which were implemented 
in Germany and Poland. 
 

 
 

Figure 5: Distribution of German and Polish PANDA projects 

The specific distribution of the industries of the 
twelve PANDA projects is displayed in the Figure 5. 

 
Figure 5: Distribution of industries of PANDA projects 

      Figure 5 shows that the pharmaceutical industry is 
represented with the highest number of projects with 50% 
(6 projects), followed by the chemical industry with 33% 
(4 projects) and the technical as well as the engineering 
industry with 8% (1 project). It can therefore be shown, 
that the PANDA projects were implemented over a wide 
variety of STEM industries. Table 1 now gives detailed 
information about the different projects and the number 
students which participated in the PANDA projects 
(anonymized and named Alpha-My). The PANDA 
projects were anonymized to ensure the confidentiality of 

company internal information of the participating 
companies and to protect personal student information. 

TABLE I.  NUMBER OF PRTICIPATING STUNDETNS OF PANDA 
PROKECTS 

Project  Number of participation students 

Alpha  2 

Beta 2 

Gamma 2 

Delta 2 

Epsilon 2 

Zeta 2 

Eta 2 

Theta 3 

Iota 2 

Kappa 3 

Lambda 3 

My 4 

Total 29 

    Table 1 shows that in total 29 students have 
participated in the 12 PANDA projects. As mentioned, a 
PANDA team consists out of a minimum 2 students (8 of 
12 projects) with 3 projects consisting out 3 students and 
1 project with 4 students. Based on the described 
PANDA projects it is now possible to further elaborate 
on the role and participation of female students. 
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6. FEMALE STUDENTS IN PANDA PROJECTS 
The following chapter analyses the share of female 

students of all 12 PANDA projects in comparison to the 
share of males and discusses the question if PANDA can 
contribute to generate more female STEMpreneurs. 

A. General distribution of sexes in PANDA projects 
The next figure shows that the distribution of sexes 

for all PANDA projects in general. 
 

 
Figure 7: Distribution of sexes in PANDA teams 

Figure 7 shows that the distribution of sexes in 
PANDA projects are nearly evenly distributed with a 
share of female students of 48% and a male student share 
of 52%. Figure 7 shows the distribution of sexes of in the 
12 PANDA projects. 

 
Figure 8: Distribution of sexes in PANDA projects 

Figure 8 shows that the female share of participating 
students tends to increase in later PANDA projects. In the 
projects Alpha – Zeta 4 out 6 teams were male, 1 team 
was mixed and only 1 team was female. In the projects 
Eta – My 2 projects were female only and 4 projects were 
mixed. Based on this information, the distribution of 
sexes over time is now analyzed in further detail. 

B. Distribution of sexes over time 
     Figure 8 shows the distribution of sexes in PANDA 
projects in time-period 2017- first quarter (Q1) 2021. 

 
Figure 8: Distribution of the sexes in PANDA projects 2017 – 2021 

 
     Through Figure 8 it is recognizable that since 2019 the 
share of female participating students exceeds the male 
share. For the first quarter of 2021 the distribution is 
balanced. The next section now further discusses the 
composition of sexes in PANDA teams.  

C. Group composition of PANDA teams 
The three different possibilities of group composition 

(only male / only female / mixed team) is shown in 
Figure 9. 

 
Figure 9: Group composition of PANDA teams 

     Figure 9 shows that the share of only male teams is 
with 33 % higher than the share of only female teams 
with 25 %. The highest percentage of team compositions 
is the mixed team with 42%. In addition to this it is also 
recognizable that the compositions (only female / mixed 
teams) accumulate to 67 % of all PANDA team where a 
minimum of at least one female student was included. 

D. Creation of new STEMpreneurs through PANDA 
     In Q1 2021 a PANDA project lead to the creation of a 
real-world business for the first time in the history of the 
project. The founder of the startup is a male student of 
the study path Business Chemistry and the newly 
founded company develops a solution for independent 
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private sector carbon dioxide certification for German 

companies. This means for PANDA concerning the 

creation of new startups in the STEM field and therefore 

the creation of STEMpreneurs a success rate of 1:12.   

E. Contribution of PANDA for creating female 
STEMpreneurs 

     The analysis of the female share of participating 

students through different perspectives makes clear that 

PANDA shows no over-proportional focus on female 

STEM students and that the male share is in general 

higher than the female share. But on the other hand, it 

becomes visible that the female share of students 

participating in PANDA projects becomes higher than 

the male share since 2019. In an addition to this fact the 

amount of PANDA teams with a minimum of one female 

student represents the most common group composition. 

Nevertheless, up until today no female STEM startup has 

been founded through PANDA.  

7. CONCLUSION 
     The startup scene shows that female entrepreneurs are 

less represented than male entrepreneurs. In fields of 

STEM industry this trend increases. One possible 

explanation for this is the general gender biased 

distribution of female participants in STEM industries or 

STEM study paths. But the analysis of the role of women 

in business context in the past years has shown that a 

female influence has a positive impact on business and 

organization in general. A higher amount of female 

entrepreneurs in STEM industries, so-called 

STEMpreneurs, is consequently needed. The German 

university of applied science Fresenius has developed 

and implemented an approach, the PANDA initiative, 

which allows students of STEM study paths to 

experience the life of an entrepreneurs, connects them to 

business ideas of the industry and enable them to develop 

a future orientated real-world business model. The idea 

behind PANDA is to inspire more students to become a 

STEMpreneur. After 12 projects the first success is 

visible, the first startup created through PANDA 

experience. But can PANDA create more female 

STEMpreneurs? 

     This article shows that the general distribution of male 

and female student is in balance and since 2019 the 

female share is higher than the male share. In addition to 

that, more PANDA teams were built with a minimum of 

one female participants in comparison to only male 

teams. 

     To summarize the overall role of female students in 

PANDA and to provide an answer to the question 

described above, PANDA stands for one possible 

approach in the context of the SOCI framework which 

can contribute to create more STEMpreneurs but the role 

of female students in the PANDA approach has shown 

that the female share is developable and until now no 

female STEMpreneur was created. It is also notable that 

the PANDA approach is a method to transmit the idea of 

founding a startup as a female STEM student and enable 

a possible founding by reducing the barriers through 

connecting with the STEM industry and entrepreneurial 

development of a STEM business idea.  

8. OUTLOOK 
     Next steps concerning the question if PANDA can be 

a helpful method to inspire students of STEM study paths, 

especially female students, are to continue the 

observation of the female share in PANDA projects and 

to observe and analyze the long- term effect of PANDA 

on female students. In addition to this, future research 

activities considering the PANDA approach are being 

implemented. One cooperative research venture with the 

Hochschule Fresenius and the University of Economics 

and Business in Poznań, Poland analyses the 

effectiveness of the PANDA approach as an innovation 

strategy for established companies. Research considering 

the effect of PANDA on the entrepreneurial behavior of 

STEM students is additionally conducted at Hochschule 

Fresenius.  
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Startup orientated cooperative innovation strategy - Comparative analysis 

between German and Polish cases 

Victoria Wolf1, Renata Dobrucka2, Robert Przekop3, Stephan Haubold1 

Abstract 

The international comparison between the innovation potential of the German and Polish 

industry shows high differences. Both countries have different challenges but to enable 

innovation, a defined innovation strategy is the first step in the right direction. The startup 

orientated cooperative innovation (SOCI) strategy is linked to the Open Innovation approach 

and one real-world approach of this strategy is PANDA, an initiative of Fresenius University 

of applied Science, which can be characterized as a coupled process of the SOCI framework. 

PANDA was implemented in several real-world cases in Germany and once for a Polish 

company. This article presents the results of a survey, analyzing the impact of PANDA on the 

innovation potential of the German companies in comparison to the Polish case based on the 

innovation attributes defined by the Oslo Manual 2018. The survey was used to compare 10 

PANDA projects implemented by companies. The main results of this study show that 

PANDA represents an effective tool to foster early-stage innovation development for German 

and Polish companies and indicates a high similarity of the effectiveness for German and 

Polish companies. 

 

Keywords: Innovation, strategy, SOCI, Oslo Manual 2018, Measurement of innovation 
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Research Objective and Procedure 

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 (Wolf et al, 2021). The 

innovation level of the economies all over the world shows a high diversity. According to the 

European innovation scoreboard 2019 the European Union (EU) is ranked on position 5 of the 

11 international geographical areas, behind South Korea (1), Canada (2), Australia (3) and 

Japan (4). However, the EU countries show enormous differences in innovation levels 

(European Commission (2019). Amongst them, Germany is considered a Strong Innovator 

and Poland a Moderate Innovator. The study of Różański 2020 explains this difference with 

considerably high costs for the implementation of innovations, especially for small 

companies, which seems a higher challenge for Polish companies than for German 

companies. Różański suggests that one possibility to overcome these challenges and to close 

the gap to the European leading innovating countries like Germany, is to invest time and 

resources to define an innovation strategy (Różański (2020)). 

One reason for this is that innovation does not have to be an accident, with a well-

defined strategy a company can control and manage the generation of innovation 

(Disselkamp, 2017; Janjić & Rađenović, 2019; Jia, 2019). One possible strategy for the 

generation of innovation is the cooperative innovation strategy. Its general approach is to 

open the internal corporate structures, state of knowledge and ideas of an organization to its 

environment. This opening fosters the exchange and the transport of knowledge, both ways, 

enhancing the creativity and overall innovation potential towards new products and services 

(Jia, 2019). The cooperation between established organizations and younger companies, even 

startups, is a common way to implement a cooperative innovation strategy (He & Tian, 2018) 

and was recently described in more detail as the SOCI-framework. (Wolf et al. 2020). 

PANDA is an initiative of Fresenius University of applied Science in Germany which 

represents one type of the SOCI framework. PANDA connects established companies with 



 123 

 
 
 
 
 

 3 

students of Fresenius to develop a general business idea to a future and customer orientated 

business plan in a startup-like framework (Wolf et al, 2020). The research of PANDA as a 

coupled process of the SOCI framework and its contribution one the innovation potential for 

German and Polish companies is the focus of this article.  

The research question is if PANDA can be seen as a SOCI approach which has an 

influence on innovation within the participating companies and if there is an identifiable 

difference between German and Polish participating companies.  

To implement this the manual of Oslo 2018 is used to define the attributes of innovation 

which can then be measured through the method of a business survey. 

This article begins with the description of the general differences between the Polish 

and German situation regarding innovation followed by the description of PANDA. Then a 

coupled process of the SOCI framework is presented followed by a description of the 

methodology applied to implement the used business survey in in order to measure innovation 

according to Oslo 2018. Finally a comparison of the results between participating German and 

Polish companies are presented and discussed. 

 

Differences between Germany and Poland concerning Innovation 

In the international comparison of the innovation force Germany takes one of the leading 

positions. In a direct comparison, Poland is rather in the lower field. The European innovation 

scoreboard 2019 published by the European Commission ranked Germany with approx. 130 

innovation performance points as a strong innovator on position 8 of 28 countries and over 

the European average with approx. 110 innovation performance points. Poland is ranked on 

position 24 with approx. 60 innovation performance points (European Commission (2019). 

According to Svagzdiene and Kuklyte 2016 possible reasons for Germanys strong position 

concerning innovation is the percentage of GDP spent on research and development, number 

of scientists and the third higher education graduate education and additionally the labor force 
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in science and technology sectors, the number of patent applications (1 million. inhabitants) 

and the percentage of foreign direct investment as percentage of GDP (Svagzdiene & Kuklyte 

(2016)).  

But the German innovation situation seems to decline in a small amount (almost 1 

percentage point). Beside its lower position concerning to the European comparison Poland 

shows a positive development of its innovation situation with an improvement of 7.8%-points 

(European Commission (2019). 

In a study of 2020 it is made clear that by far the most serious obstacle for the Polish 

industry for the initiation and implementation of innovations are the high costs of preparing 

and implementing innovations, especially in small companies. Therefore, the group of 

companies from the small and medium-sized enterprises sector should be financially 

supported at regional level by local administrative units, which is related to the evaluation of 

the innovations planned by these companies and reinforced cooperations with innovation foci 

like universities (Różański (2020)). 

 

PANDA approach 

The PANDA approach is an initiative of the University of Applied Science Fresenius in 

Germany. The PANDA approach was implemented in 2017 for the first time. During the last 

three years twelve so called the PANDA projects were implemented with different 

organizations of the European industry with a focus on chemical and pharmaceutical 

companies. The target behind the PANDA approach is to enable established companies to 

develop a general idea to an innovation without any company-based limitation. For this 

motivation the statement “innovation like a startup” was established (Wolf et al. (2020)). The 

general procedure of a PANDA project is described in the next chapter.  
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Process of PANDA 

The process of PANDA starts with an idea for a potential new technology, product or service. 

If the idea does not fit the core business or strategy of the company, no time or resources are 

usually provided by the management leaving even potentially valuable ideas unevaluated. 

This idea is then given to a team of preferably two or three students. Together with a so-called 

company mentor, they form a PANDA team with an experienced startup Coach from 

Fresenius to supervise the team.  The goal of the PANDA team is to test the idea in respect to 

a possible market demand, to develop an according business model and to analyze the 

respective business case. The PANDA team has the freedom to analyze the idea completely 

without any company-based limitations and develop the idea independently from the business 

model of the original company. After expiration of the project three results are possible (Wolf 

et al. (2020)). 

Result A  

The PANDA team was able to confirm a solid market demand and was able to develop an 

according business model, based on its findings. The business model fits the general strategy, 

and the resulting business plan is implemented within the company. 

Result B 

The PANDA team was able to confirm a solid market demand and was able to develop an 

according business model, based on its findings. However, the business model does not fit the 

general strategy of the company and thus will not be implemented within the company. The 

PANDA team is then given either the opportunity to start a new company of their own with or 

without the support of the company, or the idea is put to rest by the company.  

Result C 

During the PANDA project the team was not able to identify a relevant market demand for 

the idea. In this case, the PANDA team recommends the company not to pursue the idea any 

further. 
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Important to mention is that the participating companies pay for a PANDA project. 

The amount of payment depends on the time scope of a PANDA project. With a part of this 

payment the participating students get a payment for their work. The general structure of this 

approach is displayed in Figure 1. 

 

PANDA as a coupled Process of SOCI 

By opening established companies to new influences from external factors, PANDA therefore 

follows the mentioned concept of Open Innovation and represents one possible 

implementation of a SOCI strategy. The process shows that the PANDA approach represents 

a coupled process of the SOCI framework because it combines aspects of an outside-in and 

inside-out process between an established company and a startup. The startup part is 

represented by the PANDA team. Because during the PANDA project the team can act and 

think like entrepreneurs enabled by the freedom of developing the idea without the 

consideration of sensitivities of the original company. Furthermore, a PANDA team has a 

similarity to a startup team caused by their small size, higher agility and flexibility. Through 

the similarities between a PANDA team and a startup team the students get an impression 

how it feels to be an entrepreneur in industrial industries (CHEManager, 2019). 

 

Methodology: Business survey in the Context of Measure Innovation Strategies 

The measurement of innovation / innovation potential represents the challenge to generate a 

survey approach which includes all relevant aspects of the concept of innovation / innovation 

strategy. But this topic is characterized through a high number of different aspects and 

dimensions. Concerning a survey testing 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 the operationalization of the survey 

(Willimack & Snijkers 2011)). 
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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 (Almeida et. 

al. (2019)). Especially the work of the global community of practitioners in the OECD 

Working Party of National Experts on Science and Technology Indicators gives a well-

analyzed overview how to conceptualize and measure innovation in business contexts (OECD 

(2018)).  

Strategy cannot be directly measured. Therefor the dimensions, defined by attributes 

described by specific indicators need to be identified and can be measured. For example: If 

you want to evaluate the climate you have to analyze the dimension weather through its 

attributes temperature and the amount of precipitation represented by their measurable 

indicators degree Celsius and milliliter per square meter. It is therefore reasonable to evaluate 

the impact of a given innovation strategy by defining the dimension of innovation through 

attributes, assigning corresponding indicators to said attributes and finally measuring said 

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 detail in the following chapter. 

 

Measuring Innovation strategies with the Concept of Oslo Manual 2018 

As described before an innovation strategy has to be measured through the effects on 

innovation in an organization. The 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 data on 

innovation. It seeks to facilitate international comparability and provides a platform for 

research and experimentation on innovation measurement. Its guidelines are principally 
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intended to support national statistical offices and other producers of innovation data in 

designing, collecting, and publishing measures of innovation to meet a range of research and 

policy needs. In addition, the guidelines are also designed to be of direct value to users of 

information on innovation. These guidelines should be viewed as a combination of formal 

statistical standards, advice on best practices, as well as proposals for extending the 

measurement of innovation into new domains through the use of existing and new tools. It 

presents a large number of countries and international organizations recognizing the 

importance of innovation measurement and which have developed capabilities to collect such 

data. The Oslo Manual supports a coordinated effort in pursuit of robust, internationally 

comparable data, indicators and analysis on innovation (OECD (2018)). 

 

Attributes of Innovation in the Context of Oslo 2018 

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 

attributes can refer to the characteristics of the innovation itself, such as its specifications, or 

its market and economic objectives. The outcomes of an innovation strategy can be captured 

by a similar list of items as the attributes but consist of the innovation’s realized effects. 

These can also include unexpected effects that were not identified among the firm’s initial 

objectives (OECD (2018)). 

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 lists innovation attributes for 

measurement through the classification into the four mentioned categories, displayed in Table 

1. 
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 Exemplary Questionnaire structure for the Measurement of an Innovation Strategy 

To follow 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. Out 

of the attributes, questions can be constructed which build together a questionnaire for a 

business survey.  

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 before an innovation strategy is the scope of actions for all 

innovative procedures and therefore stands for the frame in which innovation activities are 

happening. 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 

influence too high in respect to a specific innovation strategy and is therefore not suitable for 

a questionnaire which asks for the efficiency of a specific innovation strategy like PANDA.  

In the case of quantitative attributes, the displayed question only shows an example how the 

unit of measurement in Table 5 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. 
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Survey results 

The survey was implemented between November 2020 and February 2021 with a digital 

questionnaire using.  

 

Implementation of PANDA Cases in Poland and Germany 

In general, 12 PANDA projects were implemented until September 2017 and January 2021. 

10 of these 12 projects were evaluated through the questionnaire-based business survey. The 

10 analyzed PANDA projects were evaluated through 12 different members of the 

participating companies. Figure 2 shows the distribution of PANDA projects which were 

implemented in Germany and Poland. 

Only 8 % (one project) were implemented in Poland. 92 % (11 PANDA projects) are 

projects with German companies. The distribution of Polish and German members of 

participating companies which answered the business survey is displayed in Figure 3. 

Figure 3 shows that 17 % (2) of all answered questionnaires were member of the Polish 

company which implemented the Polish PANDA project. 83 % (10) participants of the 

business survey were members of German companies. To enable a comparison of the 

evaluations of Polish and German PANDA projects, the average of the giving answers for all 

10 German evaluation and the 2 Polish evaluations was built. This results in an average 

German and Polish evaluation of PANDA as an innovation strategy.  

 

Areas of Influence 

Like described before the measurement of innovation and the efficiency of one specific 

innovation strategy is a challenge. To overcome this the presented survey was orientated on 

the established framework of Oslo Manual 2018 and its attributes of innovation like displayed 

before. The following chapters present the survey results of the different areas of influence on 

innovation based on Oslo 2018 Markets for the firm’s products, Production and delivery, 
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Business organization and Economy, society or environment in the comparison between the 

German and Polish PANDA cases. 

markets for the firm’s products. 

The Figure 4 and 5 display the given answers about the attributes of the innovation area of 

influence Markets for the firm´s products at first for the German companies and secondly of 

the Polish PANDA case. 

Figure 4 shows that the average evaluation of the German PANDA projects is diverse, 

this means all three answer options are represented in the evaluation. Two attributes are 

evaluated more positive (“yes”) Comply with markets regulations (50 % “yes”) and Increase 

the reputation, brand awareness or visibility of goods or services (56 % “yes”). The 

evaluation in which “yes” and “partially” were taken together and therefor represents a 

positive evaluation because they indicated that PANDA has an influence of this attributes are 

Upgrade goods or services, Expand the range of goods or services and Enter new markets or 

adapt existing products to new markets. The attributes Create new markets (70 % “no”), 

Increase or maintain market share (80 % “no”) and Adopt standards and accreditation tends 

(80 % “no”) to be evaluated more negative. The same evaluation is visible for the Polish 

project in which the same percentage negative evaluation of these three attributes were given. 

In addition to this, the Polish company members interpretate the same attribute Comply with 

markets regulations like the German participants with 100 % “yes” as positive.  

production and delivery. 

Figure 6 and 7 display the given answers about the attributes of the innovation area of 

influence Production and delivery at first for the German companies and secondly of the 

Polish survey results. 

Figure 6 shows that the German PANDA cases tends to be evaluated less impact for 

the area of influence Production and delivery because 6 of 7 attributes were assed with 70 % - 

90 % with no recognizable influences of PANDA as an innovation strategy. Only Upgrade 
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outdated process technology or methods is with 50 % “yes” and “partially” are more positive 

evaluated. A similar result is notable for the Polish evaluation in with the attribute Improve 

quality of goods or services, Improve flexibility for producing goods or services and Increase 

speed of producing goods or delivering services were evaluated with 100 % “no”. For the 

Polish evaluation one aspect is noticeable. The attributes Upgrade outdated process 

technology or methods and Reduce time to market show an inconsistent assessment because 

the distribution of “yes” and “no” is 50 %. This means that two person evaluates the same 

PANDA project in a different way. On person assesses PANDA with a high influence for the 

mentioned attribute and another person with no influence.  

business organization. 

Figure 8 and 9 display the given answers about the attributes of the innovation area of 

influence Business organization at first for the German companies and secondly of the Polish 

PANDA case. 

The evaluation of German PANDA cases and the Polish PANDA case in the area of 

influence Business organization show a similar picture. The German evaluations for this 

category tends to be more negative because 7 of 8 attributes for the German cases with the 

answer option “no” ≥ 60 % and 4 of 9 attributes for the Polish case were primary with no 

impact evaluated with the answer option “no” 100 %.  In addition to this accordance of the 

German and Polish evaluation the only attributes which were qualified more positive with the 

answer option “yes” or “partially” are Improve or develop new relationships with external 

entities (German (25 % “yes” and 25 % “partially”) Polish (100 % “yes”)) and Implement a 

new business model (German (10 % “yes” and 30 % “partially”) Polish (50 % “yes” 50 % 

“partially”)). 
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economy, society or environment. 

Figure 10 and 11 display the given answers about the attributes of the innovation area of 

influence Economy, society or environment at first for the German companies and secondly of 

the Polish case. 

Figure 10 displays that the evaluation of the German PANDA project in the area of 

influence Economy, society or environment were only positive for the attributes Comply with 

mandatory regulations 67 % “yes” and Comply with voluntary standards with 78 % “yes”. 

The same picture is visitable for the Polish project with an evaluation for these attributes with 

100 % “yes”.  All other attributes were only qualified with 100 % “no” by the Polish 

participants. In contrast to this the German companies evaluated 4 attributes more divers with 

the answer option “yes” and “partially” the Polish evaluation is represented only with 100 % 

“no” for the rest of the attributes. 

Project evaluation 

Besides the questions concerning specific aspects, the participants were asked to rate their 

general satisfaction with the PANDA project. Figure 12 and 13 present the results concerning 

a possible further implementation of a PANDA project. 

The comparison of the evaluation of the willingness to implement a further PANDA 

project in the future shows that the German participants represent a higher willingness with 

100 % “yes” in opposite to the Polish evaluation with only 50 % “yes” and 50 % “partially”. 

Nevertheless, the German and the Polish participants tends to be positive about the question 

of a further implemented PANDA project because no one has ranked this question with “no”. 

The overall satisfaction with the implemented PANDA project is presented in Figure 14 and 

15. Figure 14 and 15 display that there is a general satisfaction recognizable for the German 

PANDA cases (60 % “yes” and 40 % “partially”) as well as for the Polish PANDA case (50 

% “yes” and 50 % “partially”). No survey participant has evaluated the PANDA projects with 

negative satisfaction. 
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Overview of Results 

Table 2 gives an overview about the characteristics of the given evaluation of all attributes of 

innovation established by Oslo Manual2018. The overview shows that the German and Polish 

survey participants evaluates the first two areas of influence similarly. The area  Markets for 

the firm’s products was evaluated more positive with 26 % “yes” / 27 % “partially (German 

cases) and 25 % “yes / 38 % “partially for the Polish case. The third and fourth area of 

influence were slightly differentially evaluated.  The area Business organization is more 

positive categorized with only 63 % no impact evaluations by the Polish survey members, but 

the area Economy, society or environment shows a more positive evaluation by the German 

participants with 36 % (“yes” + ”partially”) in contrast to the Polish evaluation with 86 & no 

impact assessment. In Total the distribution of the three evaluation option are similar between 

German and the Polish survey participants. 

 

Discussion & Limitations 

The analysis shows that 64 % / 63 % of all attributes of innovation by Oslo Manual 2018 can 

be categorized with no impact.  Concerning the areas of influence of innovation 3 of 4 areas 

were evaluated with rather “no impact” (74 %, 71 % and 64 % (German cases), 71 %, 63 % 

and 86 % (Polish case)). Caused by the fact that an evaluation with the answer option 

“partially” indicates, that the survey participants see a small, but still a contribution of 

PANDA for this attribute, the merging of the evaluation “yes” and “partially”, allows to 

conclude that PANDA can be categorized in 17 % of all attributions with “partial impact” and 

PANDA has in 19 % of all attributes a clear impact (“yes”) for the German cases. A slightly 

more positive can be seen for the Polish case with 18 % “yes” and “partially”. This analysis 

allows the interpretation that PANDA has a detectable positive impact in the attributes of 

innovation which are categorized with “yes” and “partially”. This in turn shows that PANDA 

seems to have a positive impact especially on the first area of influence of innovation Markets 
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for the firm’s products and makes a contribution for this specific area and slightly more 

positive for the Polish PANDA case. By transferring this result to the general approach of 

PANDA a focus on the first area of influence and its attributes Upgrade goods or services, 

Expand the range of goods or services, Enter new markets or adapt existing products to new 

markets, Increase the reputation, brand awareness, or visibility of goods or services and 

Comply with market regulations fits to the focus of PANDA to test an idea in respect to a 

possible market demand and to develop an according business model. 

The general “no-impact” evaluation of the several attributes which can be noticed at 

the first glance is not represented in the evaluation of the general satisfaction (60 % “yes”, 40 

% “partially” for the German cases and 50 % “yes” and 50 % “partially” for the Polish case) 

and the question of implementing a further PANDA project (100 % “yes” for the German 

cases and 50 % “yes” and 50 % “partially” for the Polish case) were none of the survey 

participants have answered the question with “no” neither for the German nor for the Polish 

case. This in turn supports the interpretation described before that the evaluation of PANDA 

fits to the general structure of this approach because the expectations of the participating 

companies seem to be met. 

The results show that the impact of the PANDA approach, a coupled process of the 

SOCI framework, can be seen for the area of influence of innovation Markets for the firm’s 

products and there especially for the attributes Upgrade goods or services and Comply with 

market regulations. Therefore, the research question if PANDA can be seen as a SOCI 

approach which has a measurable influence on innovation within the participating companies 

can be positively answered. But the general impact of PANDA on the innovation potential of 

companies cannot be described as universal and is only significant for one area of influence 

defined by Oslo Manual 2018. The comparison of the 10 German PANDA evaluations and 

the 2 Polish assessments of the PANDA project show no clear difference and allows the 

interpretation that PANDA is just as effective for the German and also for the Polish industry. 
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The displayed results represent one of multiple perspectives through which the 

business survey about PANDA as an innovation strategy was evaluated. Other analysis 

perspectives were the comparison of different industries, the differences between German 

cases and the Polish project and a multiple analysis of 8 PANDA project within one company. 

Important to outline in the context of expressiveness of the comparison between German and 

Polish PANDA projects is, that only one Polish PANDA project was implemented and only 

evaluated by two people. This means that only the opinion of two people can be used to 

interpretate PANDA for Polish companies. In comparison to this the average of the German 

PANDA cases can be interpretated with a higher expressiveness. For future research 

aspirations in this specific research field, it is recommendable to implement further Polish 

PANDA projects and to observe the developments which allows a similar or other 

interpretation of the comparison of the effectiveness of PANDA for Polish companies. But 

this research stands for a starting point and is able to point a direction about the differences of 

PANDA as an effective SOCI strategy for companies of different countries.  

 

Conclusion and Outlook 

The cooperation between established companies with external partners is nothing new. The 

Open Innovation approach is one of the common strategies to establish the interaction 

between established organizations and external partners. However, the SOCI framework 

transferred this idea to a cooperation between established organization and startups. One 

concrete example for the SOCI framework is the PANDA initiative of Fresenius University of 

applied Science in Germany. To evaluate the impact of PANDA as an innovation strategy of 

the SOCI framework, the methodology of a business survey was used.  

The results show on the one hand that PANDA has in 63 % / 64 % of all attributes of 

innovation by Oslo Manual 2018 “no impact” but on the other hand fulfil the expectation of 

the participating companies which is expressed in a high level of satisfaction and willingness 
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to implement a new PANDA project. Furthermore in 36 % for all attributes of innovation 

PANDA has an “impact” or an “partial impact” for the German and Polish PANDA projects. 

The attributes which were positively evaluated fit to PANDA´s general structure as an early-

stage tool for developing an idea to a business model. For one of four area of influence of 

innovation by Oslo Manual 2018 the PANDA approach has a detectable impact. 

The comparison between German and Polish evaluation of PANDA shows no significant 

differences for the participating companies because the general perspectives on PANDA can 

be seen as similar for the four areas of influence of innovation defined by Oslo Manual 2018. 

Furthermore, the majority of participating companies’ members regardless of the country 

rated their general satisfaction and further implementation of PANDA project rather positive 

which allows the assumption that PANDA as a coupled process of the SOCI strategy seems to 

fulfill the expectations for the development of an early-stage business idea. PANDA therefore 

is a useful tool to foster early-stage innovations for Germany as well as for Poland.  

In summary PANDA is representing a highly specified SOCI approach that brings value in 

the area influence of innovation Markets for the firm’s products in the categories Upgrade 

goods or services and Comply with market regulations. Based on this it can be now concluded 

that SOCI can be applied to generate innovative value in the above-mentioned area and 

attributes and thus underlines the practical value of a SOCI framework for German as well as 

for Polish participants. 

The results in this article stand for a starting point for further research activities to analyze the 

contribution of PANDA as an innovation strategy in a more detailed way concerning the 

country related and cultural differences between Poland and Germany. 

 

 

 

 



 138 

 
 
 
 
 

 18 

References: 

Almeida, A. et. Al. (2019). Measuring innovation through a crowd source initiative, 

International Journal of Innovation Science, Vol. 11, Issue 3, pp. 471-488. 

 

CHEManager, “Gründen als Experiment“. https://www.chemanager- 

online.com/themen/strategie/gruenden-als-experiment, 2019. 

 

Disselkamp M, 2017, Innovationen und Veränderungen (Innovation and Changes). Stuttgart: 

Kohlhammer. 

 

European Commisson (2019), European innovation scoreboard 2019, 

https://op.europa.eu/en/publication-detail/-/publication/d156a01b-9307-11e9-9369-

01aa75ed71a1#document-info. 

 

Janjić I., Rađenović T., 2019, THE IMPORTANCE OF MANAGING INNOVATION IN 

MODERN ENTERPRISES. Ekonomika 65 (3), 45-54. DOI: 10.5937/ekonomika1903045J 

 

Jia N., 2019, The impact of accounting restatements on corporate innovation strategy. Journal 

of Account. Public Policy 38 (3). DOI: 10.1016/j.jaccpubpol.2019.05.004 

 

He, J., Tian, X. (2018). Finance and Corporate Innovation: A Survey. Asia-Pacific Journal of 

Financial Studies, Vol. 47, Issue 2, pp. 165–212. 

 

OECD (2018), Oslo manual 2018 – guidelines for collecting, reporting and using data on 

innovation”, available at: www.oecd.org/science/oslo-manual-2018-9789264304604-en.htm. 

 



 139 

 
 
 
 
 

 19 

Różański, J (2020). INNOWACYJNOŚĆ POLSKICH PRZEDSIĘBIORSTW NA TLE 

EUROPEJSKICH SYSTEMÓW INNOWACYJNOŚCI, INNOWACJE I 

KONKURENCYJNOŚĆ, Vol. 9, Issue 968, pp. 19-26. 

Svagzdiene, B., Kuklyte, J. (2016). The Analysis of Factors which have Impact for Summary 

Innovation Index in Germany, Estonia and Lithuania, Transformations in Business & 

Economics, Vol. 15, pp.784-799. 

 

Willimack, D. & Snijkers, G. (2011). The missing link: From concepts to questions in 

economic surveys, paper presented at the 2nd European Establishment Statistics Workshop 

(EESW11), Neuchâtel, Switzerland, Sept. 12-14. 

 

Wolf, V. et al. (2020). The PANDA approach as a method for creating female 

STEMpreneurs. 2020 International Conference on Innovation and Intelligence for 

Informatics, Computing and Technologies (3ICT), Sakheer, Bahrain, pp. 1-5. 

 

Wolf, V. et al. (2021). Innovation strategies in the context of the paradigm of the five 

dimensions of innovation strategy, Logforum, Vol. 17, Issue 2, pp. 205-211.  

 

Tables 
Table 1: Attributes for measurement of innovation through the classification (OECD (2018)) (with attribute abbreviation) 

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 (A.1) 

Upgrade outdated 
process technology or 
methods (B.1) 

Improve capabilities for 
absorbing, processing 
and analysing 
knowledge (C.1) 

Reduce negative 
environmental 
impacts /deliver 
environmental 
benefits (D.1) 

Expand the range 
of goods or 
services (A.2) 

Improve quality of 
goods or services (B.2) 

Improve sharing or 
transfer of knowledge 
with other organisations 
(C.2) 

Improve public 
health, safety or 
security (D.2) 

Create new Improve flexibility for Improve the efficiency Improve social 
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markets  (A.3) producing goods or 
services (B.3) 

or function of the firm’s 
value chain (C.3) 

inclusion (D:3) 

Enter new markets 
or adapt existing 
products to new 
markets (A.4) 

Increase speed of 
producing goods or 
delivering services 
(B.4) 

Improve gender 
equality (D.4) 

Increase or 
maintain market 
share (A.5) 

Reduce labour costs 
per unit of output (B.5) 

Improve or develop new 
relationships with 
external entities (other 
firms, universities, etc.) 
(C.4) 

Improve quality of 
life or well-being 
(D.5) 

Increase the 
reputation, brand 
awareness, or 
visibility of goods 
or services (A.6) 

Reduce material, 
energy costs or 
operating costs per unit 
of output (B.6) 

Increase business 
resilience and 
adaptability to change 
(C.5) 

Comply with 
mandatory 
regulations (D.6) 

Comply with 
market regulations 
(A.7)  Reduce time to market 

(B.7)  

Improve working 
conditions, health or 
safety of the firm’s 
personnel (C.6) 

Comply with 

voluntary standards 

(D.7) 

Adopt standards 
and accreditation  

(A.8) 

Implement a new 
business model (C.7) 
Contribute to the 
development of 
standards (C.8) 
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Table 2: Overview business survey results 

Area of influence Attributes 
German PANDA cases Polish PANDA case 
yes partially no yes partially no 

            

Markets for the firm’s 
products 

A.1 30% 50% 20% 50% 50% 0% 
A.2 10% 50% 40% 0% 50% 50% 
A.3 10% 20% 70% 50% 50% 0% 
A.4 30% 20% 50% 0% 50% 50% 
A.5 10% 10% 80% 0% 0% 100% 
A.6 50% 20% 30% 0% 100% 0% 
A.7 56% 33% 11% 100% 0% 0% 
A.8 10% 10% 80% 0% 0% 100% 

Total (Area 1) 26% 27% 48% 25% 38% 38% 

Production and delivery 

B.1 10% 40% 50% 50% 0% 50% 
B.2 20% 10% 70% 0% 0% 100% 
B.3 10% 20% 70% 0% 0% 100% 
B.4 0% 20% 80% 0% 0% 100% 
B.5 10% 0% 90% 0% 50% 50% 
B.6 10% 0% 90% 0% 50% 50% 
B.7 20% 10% 70% 50% 0% 50% 

Total (Area 2) 11% 14% 74% 14% 14% 71% 

Business organisation 

C.1 0% 40% 60% 0% 50% 50% 
C.2 10% 10% 80% 0% 0% 100% 
C.3 10% 20% 70% 0% 50% 50% 
C.4 30% 20% 50% 100% 0% 0% 
C.5 10% 10% 80% 0% 0% 100% 
C.6 0% 10% 90% 0% 0% 100% 
C.7 10% 30% 60% 50% 50% 0% 
C.8 20% 0% 80% 0% 0% 100% 

Total (Area 3) 11% 18% 71% 19% 19% 63% 

Economy, society or 
environment 

D.1 10% 10% 80% 0% 0% 100% 
D.2 0% 30% 70% 0% 0% 100% 
D.3 0% 10% 90% 0% 0% 100% 
D.4 20% 0% 80% 0% 0% 100% 
D.5 10% 20% 70% 0% 0% 100% 
D.6 67% 0% 33% 50% 0% 50% 
D.7 78% 0% 22% 50% 0% 50% 

Total (Area 4) 26% 10% 64% 14% 0% 86% 
TOTAL EVALUTION RESULT 19% 17% 64% 18% 18% 63% 
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Figures 
 

 
Figure 1: Process of PANDA (Wolf et al. (2020)) 

 

 
Figure 2: Distribution of German and Polish PANDA projects 
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Figure 3: Distribution of Polish and German business survey participants 

 

 

 

 
Figure 4: Contribution of PANDA to the area of influence of innovation "Markets for the firm’s products" Germany 
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Figure 5: Contribution of PANDA to the area of influence of innovation "Markets for the firm’s products" Poland 

 
 

Figure 6: Contribution of PANDA to the area of influence of innovation 



 145 

 
 
 
 
 

 25 

 
Figure 7: Contribution of PANDA to the area of influence of innovation 

 

 
Figure 8: Contribution of PANDA to the area of influence of innovation Germany 

 



 146 

 
 
 
 

 26 

 
Figure 9: Contribution of PANDA to the area of influence of Innovation Poland 

 
Figure 10: Contribution of PANDA to the area of influence of innovation "Economy, society or environment" Germany 
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Figure 11:: Contribution of PANDA to the area of influence of innovation "Economy, society or environment" Poland 

 
Figure 12: Evaluation of the willingness of implementing a further PANDA project Germany 
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Figure 13: Figure 11: Evaluation of the willingness of implementing a further PANDA project Poland 

 
Figure 14: Satisfaction with PANDA of the German participants 
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Multiple case study of the influence of the startup orientated cooperative 

innovation strategy PANDA for a German pharmaceutical company  
 

Generating innovations in a constant way is a challenge for every company and one of the 

most important success factors to overcome the challenges of a growing competition. One 

possible innovation strategy which is linked to the Open Innovation approach is the startup 

orientated cooperative innovation (SOCI) strategy. A real-world approach of this strategy is 

PANDA, an initiative of Fresenius University of applied Science, which can be characterized 

as a coupled process of the SOCI framework. PANDA was implemented in several real-world 

cases in German and Polish companies. This article presents the results of a survey, analyzing 

the impact of PANDA on the innovation potential of one participating German company of 

the pharmaceutical industries. The survey is based on the innovation attributes defined by the 

Oslo Manual 2018 and was used to analyse 6 PANDA projects implemented by one German 

company of the pharmaceutical industry. The main results of this study show that PANDA 

has an identifiably but small influence on all attributes of innovation defined by Oslo Manual 

2018 and the evaluation of the company is in congruence with the general process of PANDA 

as an early-stage innovation strategy of the SOCI framework. 

 

Keywords: Innovation, strategy, SOCI, business survey, Oslo 2018, measurement of 

innovation 
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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. Innovation 

does not have to be an accident, with a well-defined strategy a company can control and 

manage the generation of innovation (Disselkamp, 2017; Janjić & Rađenović, 2019; Jia, 

2019). One possible strategy for the generation of innovation is the cooperative innovation 

strategy. Its general approach is to open the internal corporate structures, state of knowledge 

and ideas of an organization to its environment. Through this opening, exchange and the 

transport of internal and external knowledge, the overall innovation potential and the creation 

of innovative products, services and organizational structures can be generated more easily 

(Jia, 2019). The cooperation of established organizations and younger and smaller companies, 

startups, is a common way in which the idea of a cooperative innovation strategy can be 

implemented successfully (He & Tian, 2018). One framework which transferred the common 

approach of Open Innovation to the cooperation between established companies with startups 

is the startup orientated cooperative innovation (SOCI) framework (Wolf et al. 2020). 

PANDA is an initiative of Fresenius University of applied Science in Germany which 

represents one type of the SOCI framework. PANDA connects established companies with 

students of Fresenius to develop a general business idea to a future and customer orientated 

business model in a startup-like framework (Wolf et al, 2020). The research of PANDA as a 

coupled process of the SOCI framework and its contribution one the innovation potential for a 

German pharmaceutical company is the focus of this article.  

The research question is if PANDA can be seen as a SOCI approach which has an influence 

on innovation within the participating company.  

To implement this the manual of Oslo Manual 2018 is used to define the attributes of 

innovation which can be measured through the method of a business survey. 
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This article begins with the description of PANDA. After this categorization of PANDA as 

the third type, a coupled process of the SOCI framework is presented. In a next step the 

methodology of the implemented business survey in the context of innovation measurement 

of Oslo 2018 is described. After this, the concrete evaluation of 6 PANDA projects of one 

company are presented and in a following step discussed concerning the above presented 

research question. 

2. PANDA approach 

The PANDA approach is an initiative of the University of Applied Science Fresenius 

in Germany. The PANDA approach was implemented in 2017 for the first time. During the 

last three years twelve so called the PANDA projects were implemented with different 

organizations of the European industry with a focus on chemical and pharmaceutical 

companies. The target behind the PANDA approach is to enable established companies to 

develop a general idea to an innovation without any company-based limitation. For this 

motivation the statement “innovation like a startup” was established (Wolf et al. (2020)). 

PANDA represents a tool to foster early-stage innovations because it starts at an early stage of 

a innovation development. The general procedure of a PANDA project is described in the 

next chapter.  

2.1 Process of PANDA 

The process of PANDA starts with an idea for a potential new technology, product or 

service. If the idea does not fit the core business or strategy of the company, no time or 

resources are usually provided by the management leaving even potentially valuable ideas 

unevaluated. This idea is then given to a team of preferably two or three students. Together 

with a so-called company mentor, they form a PANDA team with an experienced startup 

Coach from Fresenius to supervise the team.  The goal of the PANDA team is to test the idea 

in respect to a possible market demand, to develop an according business model and to 

analyze the respective business case. The PANDA team has the freedom to analyze the idea 
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completely without any company-based limitations and develop the idea independently from 

the business model of the original company. After expiration of the project three results are 

possible (Wolf et al. (2020)). 

2.1.1 Result A  

The PANDA team was able to confirm a solid market demand and was able to develop 

an according business model, based on its findings. The business model fits the general 

strategy, and the resulting business plan is implemented within the company. 

2.1.2 Result B 

The PANDA team was able to confirm a solid market demand and was able to develop 

an according business model, based on its findings. However, the business model does not fit 

the general strategy of the company and thus will not be implemented within the company. 

The PANDA team is then given either the opportunity to start a new company of their own 

with or without the support of the company, or the idea is put to rest by the company.  

2.1.3 Result C 

During the PANDA project the team was not able to identify a relevant market 

demand for the idea. In this case, the PANDA team recommends the company not to pursue 

the idea any further. 

Important to mention is that the participating companies pay for a PANDA project. The 

amount of payment depends on the time scope of a PANDA project. With a part of this 

payment the participating students get a payment for their work. The general structure of this 

approach is displayed in Figure 1. 

2.2 PANDA as a coupled process of SOCI 

By opening established companies to new influences from external factors, PANDA 

therefore follows the mentioned concept of Open Innovation and represents one possible 

implementation of a SOCI strategy. The process shows that the PANDA approach represents 

a coupled process of the SOCI framework because it combines aspects of an outside-in and 
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inside-out process between an established company and a startup. The startup part is 

represented by the PANDA team. Because during the PANDA project the team can act and 

think like entrepreneurs enabled by the freedom of developing the idea without the 

consideration of sensitivities of the original company. Furthermore, a PANDA team has a 

similarity to a startup team caused by their small size, higher agility and flexibility. Through 

the similarities between a PANDA team and a startup team the students get an impression 

how it is to be an entrepreneur in industrial industries (CHEManager, 2019). 

3. Methodology: Business survey in the context of measure innovation strategies 

The measurement of innovation / innovation potential represents the challenge to 

generate a survey approach which includes all relevant aspects of the concept of innovation / 

innovation strategy. But 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 the operationalization of the 

survey (Willimack & Snijkers 2011)). 

3.1 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 

(Almeida et. al. (2019)). Especially the work of the global community of practitioners in the 

OECD Working Party of National Experts on Science and Technology Indicators gives a 

well-analyzed overview how to conceptualize and measure innovation in business contexts 

(OECD (2018)).  

Strategy cannot be directly measured. Therefor the dimensions, defined by attributes 

described by specific indicators need to be identified and can be measured. For example: If 

you want to evaluate the climate you have to analyze the dimension weather through its 
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attributes temperature and the amount of precipitation represented by their measurable 

indicators degree Celsius and milliliter per square meter. It is therefore reasonable to evaluate 

the impact of a given innovation strategy by defining the dimension of innovation through 

attributes, assigning corresponding indicators to said attributes and finally measuring said 

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 detail in the following chapter. 

3.2 Measuring innovation strategies with the concept of Oslo Manual 2018 

As described before an innovation strategy has to be measured through the effects on 

innovation in an organization. The 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 data on 

innovation. It seeks to facilitate international comparability and provides a platform for 

research and experimentation on innovation measurement. Its guidelines are principally 

intended to support national statistical offices and other producers of innovation data in 

designing, collecting, and publishing measures of innovation to meet a range of research and 

policy needs. In addition, the guidelines are also designed to be of direct value to users of 

information on innovation. These guidelines should be viewed as a combination of formal 

statistical standards, advice on best practices, as well as proposals for extending the 

measurement of innovation into new domains through the use of existing and new tools. It 

presents a large number of countries and international organizations recognizing the 

importance of innovation measurement and which have developed capabilities to collect such 

data. The Oslo Manual supports a coordinated effort in pursuit of robust, internationally 

comparable data, indicators and analysis on innovation (OECD (2018)). 
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3.3 Attributes of innovation in the context of Oslo 2018 

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 attributes can refer to the characteristics of the innovation itself, such as its specifications, 

or its market and economic objectives. The outcomes of an innovation strategy can be 

captured by a similar list of items as the attributes but consist of the innovation’s realized 

effects. These can also include unexpected effects that were not identified among the firm’s 

initial objectives (OECD (2018)). 

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 lists innovation attributes for 

measurement through the classification into the four mentioned categories and shown in Table 

1. 

3.4 Exemplary questionnaire structure for the measurement of an innovation strategy 

To follow the aspects of the measurement of the efficiency of an innovation strategy, 

every attribute, defined by the Oslo Manual 2018 has its indicator and a specific unit of 

measurement. Out of the attributes, questions can be constructed which build together a 

questionnaire for a business survey.  

3.4.1 General construction of a question to measure an innovation strategy 

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 before an innovation strategy is the scope of actions for all 

innovative procedures and therefore stands for the frame in which innovation activities are 
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happening. 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 

influence too high in respect to a specific innovation strategy and is therefore not suitable for 

a questionnaire which asks for the efficiency of a specific innovation strategy like PANDA.  

In the case of quantitative attributes, the displayed question only shows an example how the 

unit of measurement in Table 5 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. 

4. Survey results 

The survey was implemented between November 2020 and May 2021 with a digital 

questionnaire using.  

4.1 Implementation of PANDA cases  

In general, 12 PANDA projects were implemented until September 2017 and January 

2021. 10 of these 12 projects were evaluated through the questionnaire-based business survey. 

The analyzed PANDA projects were evaluated through 12 different members of the 

participating companies. 6 of the 12 evaluation were given by members of one company, 

named caused by anonymization in the following Company alpha. Company alpha can be 

categorized as small and medium enterprise of the German pharmaceutical industries and has 

international locations. Since 2011 Company alpha shows an increasing balance total and 

achieved a balance total of approx. 7.000.000 € in the year 2019. 50 % (6 projects) were 

implemented in Company alpha. Therefore, this company has implemented the major projects 

of all PANDA cases which is displayed in Figure 2 and further projects are planned. 

Concerning the survey participation 50 % (6) of the survey participants were members 

of Company alpha like shown in Figure 3 which represents the importance of this specific 

company in context of analyzing the influence of one specific SOCI approach, the PANDA 

approach, on the innovation potential of established companies.  
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4.2 Areas of influence 

 Like described before the measurement of innovation and the efficiency of one 

specific innovation strategy is a challenge. To overcome this the presented survey was 

orientated on the established framework of Oslo 2018 and its attributes of innovation like 

displayed before. The following chapters present the survey results of the different areas of 

influence on innovation based on Oslo 2018 Markets for the firm’s products, Production and 

delivery, Business organization and Economy, society or environment the 4 PANDA cases 

and evaluations of Company alpha. 

4.2.1 Markets for the firm’s products 

 Figure 4 displays the given answers about the attributes of the innovation area of 

influence Markets for the firm´s products. Figure 4 shows that Company alpha evaluates the 

impact of PANDA for the area of influence Markets for the firm´s products diverse. In 

general, 4 of 8 categories are evaluated positive that means that the majority of the giving 

answers are “yes” or “partially”, which represents an impact of the PANDA of this specific 

attribute of innovation within the company. The attribute Increase or maintain market share 

is evaluated with 83 % “no” negatively which says that the PANDA cases seem to have no 

notable impact on this specific attribute. The attribute Increase or maintain market share and 

Increase the reputation, brand awareness, or visibility of goods or services is represented 

with a contrary point of view by the survey participants, because only “yes” and “no” were 

answered which indicates that the different PANDA projects were evaluated in these 

attributes differently.  

4.2.2 Production and delivery 

Figure 5 displays the given answers about the attributes of the innovation area of 

influence Production and delivery. Figure 5 shows by Production and delivery in contrast to 

the area of influence before a more negative evaluation of the impact of PANDA on the 

different attributes. 6 of 7 attributes are evaluated with a minimum of 67 % “no”. Only 



 160 

 
 
 
 

 10 

attribute Upgrade outdated process technology or methods are categorized with 67 % 

“partially”.  But it is notable that for all attributes a minimum of one PANDA project is 

ranked with “yes” or “partially”. Notable in this area of influence is that 2 of 7 attributes show 

a contrary point of view of the survey participants because the answer option “yes” and “no” 

was only given.  

4.2.3 Business organization 

Figure 6 displays the given answers about the attributes of the innovation area of 

influence Business organization. Figure 6 shows that the evaluation of the area of influence 

Business organization tends to be evaluated negatively because in 6 of 7 attributes display 50 

-83 % “no”-evolutions. It is noticeable here that especially the attribute Implement a new 

business model  is evaluated with 83 % “no” and makes clear that PANDA has no impact on 

this attribute of innovation. Only the attribute Contribute to the development of standards is 

evaluated with 50 % “partially” and 17 % “yes” more positive.  

4.2.4 Economy, society or environment 

Figure 7 displays the given answers about the attributes of the innovation area of 

influence Economy, society or environment. Figure 7 shows a diverse evaluation. Only 4 of 7 

attribute are evaluated negatively. Notable in this context is the attribute Improve social 

inclusion with 83 % “no”. Two attributes Comply with mandatory regulations and Comply 

with voluntary standards are categized more positive with 67 % / 83 % “yes” and 33 % / 17 

% “partially”. Worth mentoring is that attribute Comply with mandatory regulations and 

Comply with voluntary standard represent a disagreed point of view of the different survey 

participants because the evaluations are contrary. 

4.3 Project evaluation 

 Besides the questions concerning specific aspects, the participants were asked to rate 

their general satisfaction with the PANDA project. Figure 8 displays the evaluation of the 

willingness to implement a further PANDA project in the future shows and shows a high 
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willingness with 83 % “yes” for Company alpha. The overall satisfaction with the 

implemented PANDA project is presented in Figure 9. Figure 9 displays that there is a general 

satisfaction recognizable in Company alpha (67 % “yes” and 33 % “partially”). No survey 

participant has evaluated the PANDA projects with negative satisfaction. 

4.4 Overview of results 

Table 2 gives an overview in which attributes (displayed through the in Table 1 

presented abbreviations) and the given answers. Table 2 shows that in total 22 % of all 

attributes were evaluated with “yes” and the same amount with “partially” and the majority 

(56 %) were evaluated with no impact. In comparison between the different areas of influence 

it is notable that the first area Markets for the firm’s products displays the best evaluation 

because more than the half of all attributes show an impact represented by 29 % “yes” and 25 

% “partially”. Furthermore area 3 Economy, society or environment has the distribution 

number of “yes”-evaluations with 31 %. The second and third area display a majority of no 

impact evaluations with 67 % / 62 % “no”. 

6. Interpretation & Discussion 

 First thing to say if it comes to the interpretation of this business survey in the context 

of the research question if PANDA can be seen as a SOCI approach which has an influence 

on innovation within a company is that 50 % of all PANDA projects are implemented by the 

analyzed Company alpha and 50 % of all survey participants are members of Company alpha. 

This represents the importance of the evaluation of this specific company for the research of 

the effectiveness of PANDA as a SOCI strategy. Therefore, a detailed consideration of the 

evaluation of Company alpha is necessary and of high importance in this context. 

Liked described in the methodology part of this article the analysis of an innovation strategy 

is implemented through the areas of influence and their different attributes of innovation 

defined by Oslo Manual 2018. The first area Markets for the firm’s products displays a 

positive evaluation for the attribute Increase the reputation, brand awareness, or visibility of 
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goods or services and Comply with market regulations with 67 % / 50 % of the evaluation 

option “yes”. In general, this area of influence is evaluated diverse, but an influence of 

PANDA on the different attributes is verifiable for the majority of the attributes. Another 

picture can be seen in the area of influence Production and delivery because 5 of 7 attributes 

are evaluated with a minimum of 67 % “no”, but a contrary point of view is visible in 2 

attributes which indicates a decency of the project content and object to the given evaluation. 

This is furthermore underlined by the qualitative part of the evaluation. For example, for the 

attribute Improve quality of goods or services the positive evolution for one PANDA project 

was explained with the qualitative description “It goes to more standard formulations of 

supplements” or for the attribute Reduce material, energy costs or operating costs per unit of 

output the explanation “Eventually material costs” were given. One thing which is possible to 

be filtered out of these statements is the interpretation that the evaluation is not depended by 

the general structure of PANDA but of the specific object the PANDA project deals with. For 

the third area of influence a similar picture like in the area before is visible because 6 of 8 

attributes are evaluated with a minimum of 67 % “no”. Only attributes Contribute to the 

development of standards is categorized more positive (17 % “yes” and 50% “partially”). 

Here the link to the process of PANDA can be taken, because the project team has to develop 

an idea to a functional business model. Therefore, a congruence of the process/structure of 

PANDA and its evaluation is seeable. The positive evaluation for the attribute Contribute to 

the development of standards was described with the words “The formulation is going to be 

standard” which indicates that the reason for the positive evaluation is directly related to the 

project object and not to the general structure of PANDA. For the last area of influence 

Economy, society or environment 3 of 8 attributes represent a contrary point of view for the 

PANDA projects. Here a similar interpretation like described before can be made. 

Unfortunately, no qualitative description of the evaluation was given. Noticeable in this area 

of influence is that the attribute  
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Table 2 gives an overview and stands for a fundament for the interpretation for the question if 

PANDA has an influence on the innovation of Company alpha. It is seeable that in ca. half of 

the attributes (22 % “yes” and 22 % “partially”) the PANDA strategy can have an impact on 

creating innovation. In addition to this the evaluation of the willingness of a further 

implementation of PANDA and the general satisfaction underlines this interpretation. All 

survey participants are open for a further PANDA project an no participants wasn´t satisfied 

with its PANDA project. Company alpha has used PANDA 6 times since 2017 and further 

projects are planned which in turn supports the positive general assessment of Company alpha 

concerning PANDA.  

The results show that the impact of the PANDA approach, a coupled process of the SOCI 

framework, can be seen for the area of influence of innovation Markets for the firm’s products 

and there especially for the attributes Increase the reputation, brand awareness, or visibility 

of goods or services and Comply with market regulations. Therefore, the research question if 

PANDA can be seen as a SOCI approach which has a measurable influence on innovation 

within the participating Company alpha can be positively answered. By transferring this result 

to the general approach of PANDA a focus on the first area of influence and its attributes 

Upgrade goods or services, Expand the range of goods or services, Enter new markets or 

adapt existing products to new markets, Increase the reputation, brand awareness, or 

visibility of goods or services and Comply with market regulations fits to the focus of 

PANDA to test an idea in respect to a possible market demand and to develop an according 

business model. But the general impact of PANDA on the innovation potential cannot be 

described as universal and is only significant for one area of influence defined by Oslo 

Manual 2018. 

 

 

 



 164 

 
 
 
 

 14 

7. Limitation & Outlook 

The survey in general and the in this article presented results can only be seen as a 

starting point and first assessment of PANDA as a SOCI strategy for early-stage innovation 

development. The evaluations only represent the subjective point of the survey participants 

and give no full security about the correctness of the evaluation. The contrary evaluation 

which are seen for some attributes underlies this fact. Furthermore, the specific evaluation 

seems to be more depended on the project object than on PANDA in general. but like 

described in the methodology part of this article an evaluation of one specific strategy is only 

possible to make through its influence on specific attribute which are depended on the content 

of the project. This article only described the opinion of one company and leave out other 

companies. Therefore, the presented results and interpretations can only be seen as a first clue 

for further and more project specific researches about the efficiency of PANDA as a SOCI 

strategy which for example analyze the differences between other companies. 

8. Conclusion 

The cooperation between established companies with external partners is nothing new. 

The Open Innovation approach is one of the common strategies to establish the interaction 

between established organizations and external partners. However, the SOCI framework 

transferred this idea to a cooperation between established organization and startups. One 

concrete example for the SOCI framework is the PANDA initiative of Fresenius University of 

applied Science in Germany. By analyzing PANDA via a business survey this specific 

approach of the SOCI frame was evaluated. The aim of this article was to analyze the 

influence of PANDA as an innovation strategy on one participating company. 

The analysis of the survey has shown that PANDA has an influence on 44 % of the attributes 

of innovation defined by Oslo Manual 2018 in Company alpha. The identified influence is 

small but in congruence with the general process of PANDA as an early-stage innovation 

strategy of the SOCI framework. Furthermore, the emergence of contrary evaluation of the 



 165 

 
 
 
 

 15 

survey participants, if PANDA was evaluated with “yes” and “no” and the link to the 

qualitative part of the given answers makes the interpretation possible that the evaluation of 

each attributes is more depended on the project object which the PANDA team has to deal 

with. The general positive satisfaction with PANDA, the high willingness of further project 

implementations and the fact that the majority of the attributes of innovation can be 

influenced with PANDA leads to a positive final evaluation of PANDA for the Company 

alpha.  In summary PANDA is representing a highly specified SOCI approach that brings 

value in the area influence of innovation Markets for the firm’s products in the categories 

Increase the reputation, brand awareness, or visibility of goods or services and Comply with 

market regulations for the exemplary Company alpha. Based on this it can be now concluded 

that SOCI can be applied to generate innovative value in the above-mentioned area and 

attributes and thus underlines the practical value of a SOCI framework. 

The results in this article stand for a starting point for further research activities to analyze the 

contribution of PANDA as an innovation strategy especially in the comparison to the other 

participating companies. 
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Tables: 
 

Table 1: Attributes for measurement of innovation through the classification (OECD (2018)) (with attribute abbreviation) 

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 (A.1) 

Upgrade outdated 
process technology or 
methods (B.1) 

Improve capabilities for 
absorbing, processing 
and analysing 
knowledge (C.1) 

Reduce negative 
environmental 
impacts /deliver 
environmental 
benefits (D.1) 

Expand the range 
of goods or 
services (A.2) 

Improve quality of 
goods or services (B.2) 

Improve sharing or 
transfer of knowledge 
with other organisations 
(C.2) 

Improve public 
health, safety or 
security (D.2) 

Create new 
markets  (A.3) 

Improve flexibility for 
producing goods or 
services (B.3) Improve the efficiency 

or function of the firm’s 
value chain (C.3) 

Improve social 
inclusion (D:3) 

Enter new markets 
or adapt existing 
products to new 
markets (A.4) 

Increase speed of 
producing goods or 
delivering services 
(B.4) 

Improve gender 
equality (D.4) 

Increase or 
maintain market 
share (A.5) 

Reduce labour costs 
per unit of output (B.5) 

Improve or develop new 
relationships with 
external entities (other 
firms, universities, etc.) 
(C.4) 

Improve quality of 
life or well-being 
(D.5) 

Increase the 
reputation, brand 
awareness, or 
visibility of goods 
or services (A.6) 

Reduce material, 
energy costs or 
operating costs per unit 
of output (B.6) 

Increase business 
resilience and 
adaptability to change 
(C.5) 

Comply with 
mandatory 
regulations (D.6) 

Comply with 
market regulations 
(A.7)  Reduce time to market 

(B.7)  

Improve working 
conditions, health or 
safety of the firm’s 
personnel (C.6) 

Comply with 

voluntary standards 

(D.7) 

Adopt standards 
and accreditation  

(A.8) 

Implement a new 
business model (C.7) 
Contribute to the 
development of 
standards (C.8) 
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Table 2: Overview business survey results 

Area of influence Attributes yes partially no 
      

Markets for the firm’s products 

A.1 17% 50% 33% 
A.2 17% 50% 33% 
A.3 17% 17% 67% 
A.4 33% 17% 50% 
A.5 17% 0% 83% 
A.6 67% 17% 17% 
A.7 50% 33% 17% 
A.8 17% 17% 67% 

Total (Area 1) 29% 25% 46% 

Production and delivery 

B.1 0% 33% 67% 
B.2 17% 17% 67% 
B.3 17% 17% 67% 
B.4 33% 17% 50% 
B.5 17% 17% 67% 
B.6 0% 17% 83% 
B.7 17% 50% 33% 

Total (Area 2) 12% 21% 67% 

Business organisation 

C.1 0% 33% 67% 
C.2 17% 17% 67% 
C.3 17% 17% 67% 
C.4 33% 17% 50% 
C.5 17% 17% 67% 
C.6 0% 17% 83% 
C.7 17% 50% 33% 
C.8 0% 33% 67% 

Total (Area 3) 14% 24% 62% 

Economy, society or environment 

D.1 17% 17% 67% 
D.2 0% 50% 50% 
D.3 0% 17% 83% 
D.4 33% 0% 67% 
D.5 17% 33% 50% 
D.6 67% 0% 33% 
D.7 83% 0% 17% 

Total (Area 4) 31% 17% 52% 
TOTAL EVALUTION RESULT 22% 22% 56% 



 169 

 
 
 
  

 19 

Figures: 
 

 
Figure 1: Process of PANDA (Wolf et al. (2020)) 

 

 
Figure 2: Distribution of PANDA projects 
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Figure 3: Distribution of survey participants 

 

 
Figure 4: Contribution of PANDA to the area of influence of innovation "Markets for the firm’s products"  
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Figure 5:  Contribution of PANDA to the area of influence of innovation 

 
Figure 6: Contribution of PANDA to the area of influence of innovation 
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Figure 7: Contribution of PANDA to the area of influence of innovation "Economy, society or environment" 

 

 
Figure 8: Evaluation of the willingness of implementing a further PANDA project  
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Figure 9: Satisfaction with PANDA  
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The impact of a startup orientated cooperative innovation strategy called 

PANDA on the innovation potential of companies  
 

Victoria Wolf1, Renata Dobrucka2, Robert Przekop3, Stephan Haubold4 

 
Abstract 
Generating of innovations is one of the key success factors of companies and organizations. To 

constantly create new innovations, an effective innovation strategy must be implemented by 

companies. Therefore, a variation of different strategic frameworks has been formulated. One 

framework which combines the idea of Open Innovation with startup-based interaction is the 

startup orientated cooperative innovation (SOCI) strategy. The PANDA initiative of Fresenius 

University of applied Science can be characterized as a coupled process of the SOCI 

framework. This article presents the results of a business survey, analyzing the impact of 

PANDA on the innovation potential of different companies based on the innovation attributes 

defined by the Oslo Manual 2018. The business survey was used to compare 10 PANDA 

projects implemented by the European chemical pharmaceutical and technical industry. The 

main results of this study show that PANDA is representing a highly specified SOCI approach 

that brings value in the area influence of innovation Markets for the firm’s products in the 

categories Upgrade goods or services and Comply with market regulations. Furthermore, this 

article explain why PANDA represents an effective tool to foster early-stage innovation 

development and indicates a general effectiveness of SOCI strategies for participating 

companies. 

Keywords: Innovation, strategy, SOCI, business survey, Oslo Manual 2018, measurement 

of innovation 
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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. Innovation does not have 

to be an accident, with a well-defined strategy a company can control and manage the 

generation of innovation (Disselkamp, 2017; Janjić & Rađenović, 2019; Jia, 2019). One 

framework which transferred the common approach of Open innovation to the cooperation 

between established companies with startups is the startup orientated cooperative innovation 

(SOCI) framework by Wolf et al (Wolf et al. 2020). PANDA is an initiative of Fresenius 

University of applied Science in Germany and represents one archetype of the SOCI 

framework. PANDA connects established companies with students of Fresenius to develop a 

general business idea to a future and customer orientated business plan in a startup-like 

framework (Wolf et al, 2020).  

The research of PANDA as a coupled process of the SOCI framework and its contribution one 

the innovation potential of participating companies is the focus of this article. The research 

question is if PANDA can be seen as a SOCI approach which has an influence on innovation 

within the participating companies. 

To implement this the Manual of Oslo 2018 is used to define the attributes of innovation which 

can be measured through the method of a business survey. 

This article begins with the description of the general framework of PANDA, the SOCI 

framework and categorizes PANDA as the third archetype, a coupled process of the SOCI 

framework. In a next step the methodology of the implemented business survey in the context 

of innovation measurement of Oslo Manual 2018 is described. After this, the concrete results 

of the participating companies are presented and in a following step discussed concerning the 

above presented research question. 

2. SOCI framework 
A cooperation between an organization and external startups is nothing unusual. 262 

companies out of the 500 world’s biggest public companies cooperate with startups. The way 

this coworking is happening is of high diversity (Bonzom & Netessine, 2017). However, those 

cooperation types have not been thoroughly analyzed and classified, yet. By comparing the 

three archetypes of Open Innovation to the possible types of interaction between an 

organization and a startup, three methods can be identified: Buy/rent a startup, Spin-off a 

startup, and a startup in a Coupled process, a mixed method. The differences between the three 

archetypes are depended on the way how the information flow can be characterized (inside-out, 

outside-in or mixed). Figure 1 now illustrates the three archetypes of SOCI-framework. 
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Figure 1: Startup based cooperative innovation strategy framework (Wolf et al. (2020)) 

Figure 1 demonstrates the integration of the three approaches of cooperative innovation with 

startups in the following three archetypes: Buy/rent a startup as an outside-in process, Spin-off 

as an inside-out process and startup in Coupled process.  

In general, the SOCI framework has the intension to define the possible cooperation models 

between organizations and startups. In addition, the framework helps to categorize the different 

approaches with startups in the Open Innovation context. Due to the integration of the SOCI 

framework into the popular Open Innovation approach, the characteristics of interaction with 

startups can be understood more easily (Wolf et al. (2020)). 
3. PANDA approach 

The PANDA approach is an initiative of the University of Applied Science Fresenius in 

Germany. The PANDA approach was implemented in 2017 for the first time. During the last 

three years 12 so called the PANDA projects were implemented with different organizations of 

the European industry with a focus on chemical and pharmaceutical companies. The target 

behind the PANDA approach is to enable established companies to develop a general idea to 

an innovation without any company-based limitation. For this motivation the statement 

“innovation like a startup” was established at Fresenius and with the participants of the PANDA 

projects (Wolf et al. (2020)). The general procedure of a PANDA project is described in the 

next chapter.  
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3.1 Process of PANDA 
The process of PANDA starts with an idea for a potential new technology, product or 

service. If the idea does not fit the core business or strategy of the company, no time or resources 

are usually provided by the management leaving even potentially valuable ideas unevaluated. 

This idea is then given to a team of preferably two or three students. Together with a so-called 

company mentor, they form a PANDA team with an experienced startup coach from Fresenius 

to supervise the team.  The goal of the PANDA team is to test the idea in respect to a possible 

market demand, to develop an according business model and to analyze the respective business 

case. The PANDA team has the freedom to analyze the idea completely without any company-

based limitations and develop the idea independently from the business model of the original 

company. After expiration of the project three results are possible. Important to mention is that 

the participating companies pay for a PANDA project. The amount of payment depends on the 

time scope of a PANDA project. With a part of this payment the participating students get a 

payment for their work (Wolf et al. (2020)). The general structure of this approach is displayed 

in Figure 2. 

 

 
Figure 2: Process of PANDA (Wolf et al. (2020)). 
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Likes displayed in Figure 2 PANDA can end in three different results:  

Result A: The PANDA team was able to confirm a solid market demand and was able to 

develop an according business model, based on its findings. The business model fits the general 

strategy, and the resulting business plan is implemented within the company. 

Result B: The PANDA team was able to confirm a solid market demand and was able to develop 

an according business model, based on its findings. However, the business model does not fit 

the general strategy of the company and thus will not be implemented within the company. The 

PANDA team is then given either the opportunity to start a new company of their own with or 

without the support of the company, or the idea is put to rest by the company.  

Result C: During the PANDA project the team was not able to identify a relevant market 

demand for the idea. In this case, the PANDA team recommends the company not to pursue the 

idea any further (Wolf et al. (2020)). 
3.2 PANDA as a coupled process of SOCI 

By opening established companies to new influences from external factors, PANDA 

therefore follows the concept of Open Innovation and represents one possible implementation 

of a SOCI strategy. The process shows that the PANDA approach represents a coupled process 

of the SOCI framework because it combines aspects of an outside-in and inside-out process 

between an established company and a startup. The startup part is represented by the PANDA 

team. Because during the PANDA project the team can act and think like entrepreneurs enabled 

by the freedom of developing the idea without the consideration of sensitivities of the original 

company. Furthermore, a PANDA team has a similarity to a startup team caused by their small 

size, higher agility and flexibility. Through the similarities between a PANDA team and a 

startup team the students get an impression how it is to be an entrepreneur in industrial 

industries (CHEManager, 2019). 

3.3 PANDA as multiple cases in the chemical and pharmaceutical industry 
According to Harrison et. al the case study research has grown in reputation and is seen 

as an effective methodology to investigate and understand complex issues. The main 

advantages of this approach are its functionality in real world settings and its usability in a high 

number of disciplines, particularly the social sciences, education, business, law, and health, to 

address a wide range of research questions (Harrison et. al (2017)). Beside the variety of case 

study-based research opportunities, the case study approach has common characteristics. This 

research is can be defined as most suitable for a comprehensive, holistic, and in-depth 

investigation of a complex issue (phenomena, event, situation, organization, program individual 

or group) in context (Harrison et. al (2017)). 
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The different 12 implemented PANDA projects can function as a case study-based approach, 

concrete, as a multiple case study with a focus on the consideration of chemical and 

pharmaceutical companies of the European industry. The following table gives an overview 

about the by Harrison et. al defined elements of case-study based research, their description and 

the transfer of the research about the PANDA approach as a startup-orientated cooperative 

innovation strategy. 
Table 1: Overview of elements of case-study research approach transferred to thesis content (based on Harrison, H. et. Al. 

(2017) 

Elements of 

case-study 

based research 

General description Context of PhD thesis 

The case 

-Object of the case study identified as the 
entity of interest or unit of analysis  
-Program, individual, group, social 
situation, organization, event, 
phenomena, or process 

à PANDA projects as study 
objects; including all 
participants (students, 
mentors and companies etc.) 

A bounded 

system 

-Bounded by time, space, and activity 
-Encompasses a system of connections 
-Bounding applies frames to manage 
contextual variables  
-Boundaries between the case and context 
can be blurred 

à all PANDA projects took 
place in Germany or Poland, 
where related to different and 
independent ideas of 
companies of the chemical 
industry and lasted for 9, 6 or3 
months 

Studied in 

context 

-Studied in its real life setting or natural 
environment context is significant to 
understanding the case  
-Contextual variables include political, 
economic, social, cultural, historical, 
and/or organizational factors 

à PANDA projects concern 
the context of companies of 
the chemical / pharmaceutical 
industry in Europe and their 
innovation process  

 

Selecting the 

case 

-Based on the purpose and conditions of 
the study  
-Involves decisions about people, 
settings, events, phenomena, social 
processes  
-Scope: single, within case and multiple 
case sampling 
-Broad: capture ordinary, unique, varied 
and/or accessible aspects  
-Methods: specified criteria, methodical 
and purposive; replication logic: 
theoretical or literal replication  

à PANDA project at 
Fresenius university of 
applied Science especially at 
Idstein Germany, with 
students of Business 
Chemistry, in cooperation 
with companies of the 
German/Polish chemical 
industry 

à multiple case sampling 

à Criteria are depended of 
PANDA projects which are 
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implemented during the time 
of research  

Multiple 

sources of 

evidence 

-Multiple sources of evidence for 
comprehensive depth and breadth of 
inquiry 
-Methods of data collection: interviews, 
observations, focus groups, artifact and 
document review, questionnaires and/or 
surveys  
-Methods of analysis: vary and depend on 
data collection methods and cases; need 
to be systematic and rigorous  

à All PANDA projects are 
comparable in regard to the 
process, selection of 
participating students, 
companies, mentors and 
coaches and maturity of the 
examined idea. 

à Data about the impact on 
the innovation potential of 
participating companies were 
collected through a 
questionnaire-based business 
survey 

Case study 

design 

-Descriptive, exploratory, explanatory, 
illustrative, evaluative, single or multiple 
cases                     
-Embedded or holistic            
-Particularistic, heuristic, descriptive, 
intrinsic, instrumental, and collective  

à Research of impact of 
PANDA innovation strategy 
is descriptive (description of 
each case), exploratory 
(number of cases 12) 

à the results were transferred 
to a generalization of the 
effectiveness of cooperate 
innovation strategies) 

à a multiple case research 
 

The displayed table shows that the research objectives, the PANDA projects are suitable for the 

case study-based research approach. Caused by the number of the different PANDA projects 

this presents a multiple case study.  

The PANDA cases were investigated through the interpretation of a questionnaire-based 

business survey. An in-depth understanding of the methodology of this survey approach and a 

specific transfer of the research objectives is described in the next section. 

4. Methodology: Business survey in the context of measure innovation strategies 

Data collected in business surveys typically rely on technical definitions and well-

specified measurements. Moreover, the desired data is expected to be available in business 

records. However, underlying concepts may not be as clear-cut or as measurable as expected. 

Questions in business surveys are intended to provide valid measurements of underlying 

economic concepts that often have many attributes. In survey practice, the variety of attributes 

may lead to mismatches with a respondent’s interpretation or with available data, resulting in 

measurement error, as collected data fail to meet the intent of the survey question, the 
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underlying concept, or the needs of data users. Survey designers are often unable to identify 

this ambiguity in the questions or concepts until cognitive pretesting or data collection are 

complete, demonstrating a missing link from concepts to questions and data that is often 

overlooked in business surveys (Willimack, D. & Snijkers, G. (2011)). 

Especially when it comes to a survey concerning the topic of measurement innovation and 

innovation potential of an organization a survey represents an undertaking with a high number 

of dimensions that should be considered. Innovation involves the creation of new projects, 

concepts, their commercial exploitation or social application and the consequent diffusion to 

the economy and society and the innovation potential of an organization is the ability to 

generate innovation constantly. Measuring innovation / innovation potential and evaluating its 

success through a survey enables to evaluate the performance and the effectiveness of a specific 

innovation strategy (Almeida, A. et. Al. (2019)). 

The measurement of innovation represents the challenge to generate a survey approach which 

includes all relevant aspects of the concept of innovation / innovation strategy. But 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 the operationalization of the survey (Willimack, D. & Snijkers, G. 

(2011)). 

4.1 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 (Almeida, A. 

et. Al. (2019)). Especially the work of the global community of practitioners in the  

Organisation for Economic Co-operation and Development (OECD) Working Party of National 

Experts on Science and Technology Indicators gives a well-analyzed overview how to 

conceptualize and measure innovation in business contexts (OECD (2018)).  

Strategy cannot be directly measured. Therefor the dimensions, defined by attributes described 

by specific indicators need to be identified and can be measured. For example: If you want to 

evaluate the climate you have to analyze the dimension weather through its attribute 

temperature and the amount of precipitation represented by their measurable indicators degree 

Celsius and milliliter per square meter. It is therefore reasonable to evaluate the impact of a 

given innovation strategy by defining the dimension innovation through attributes, assigning 
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corresponding indicators to said attributes and finally measuring said indicators. Figure 3 figure 

displays the different aspects to measure the innovation strategy. 

 
Figure 3: Aspects of the measurement of the efficiency of an innovation strategy 

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 detail in the following chapter. 

4.2 Measuring innovation strategies with the concept of Oslo Manual 2018 
As described before an innovation strategy has to be measured through the effects on 

innovation in an organization. The standard work for the measuring of innovation is the Oslo 

Manual 2018 established by the OECD. The Oslo Manual 2018 provides guidelines for 

collecting and interpreting data on innovation. It seeks to facilitate international comparability 

and provides a platform for research and experimentation on innovation measurement. Its 

guidelines are principally intended to support national statistical offices and other producers of 

innovation data in designing, collecting, and publishing measures of innovation to meet a range 

of research and policy needs. In addition, the guidelines are also designed to be of direct value 

to users of information on innovation. These guidelines should be viewed as a combination of 

formal statistical standards, advice on best practices, as well as proposals for extending the 

measurement of innovation into new domains through the use of existing and new tools.  

It presents a large number of countries and international organizations recognizing the 

importance of innovation measurement and which have developed capabilities to collect such 

data. The Oslo Manual supports a coordinated effort in pursuit of robust, internationally 

comparable data, indicators and analysis on innovation (OECD (2018)). 

4.3 Attributes of innovation in the context of Oslo 2018 
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 

attributes can refer to the characteristics of the innovation itself, such as its specifications, or its 

market and economic objectives. The outcomes of an innovation strategy can be captured by a 

similar list of items as the attributes but consist of the innovation’s realized effects. These can 
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also include unexpected effects that were not identified among the firm’s initial objectives 

(OECD (2018)). 

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 lists innovation attributes for measurement 

through the classification into the four mentioned categories. 
Table 2: Attributes for measurement of innovation through the classification (OECD (2018)) (with attribute abbreviation) 

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 (A.1) 

Upgrade outdated 
process technology or 
methods (B.1) 

Improve capabilities for 
absorbing, processing 
and analysing 
knowledge (C.1) 

Reduce negative 
environmental 
impacts /deliver 
environmental 
benefits (D.1) 

Expand the range 
of goods or 
services (A.2) 

Improve quality of 
goods or services (B.2) 

Improve sharing or 
transfer of knowledge 
with other organisations 
(C.2) 

Improve public 
health, safety or 
security (D.2) 

Create new 
markets  (A.3) 

Improve flexibility for 
producing goods or 
services (B.3) Improve the efficiency 

or function of the firm’s 
value chain (C.3) 

Improve social 
inclusion (D:3) 

Enter new markets 
or adapt existing 
products to new 
markets (A.4) 

Increase speed of 
producing goods or 
delivering services 
(B.4) 

Improve gender 
equality (D.4) 

Increase or 
maintain market 
share (A.5) 

Reduce labour costs 
per unit of output (B.5) 

Improve or develop new 
relationships with 
external entities (other 
firms, universities, etc.) 
(C.4) 

Improve quality of 
life or well-being 
(D.5) 

Increase the 
reputation, brand 
awareness, or 
visibility of goods 
or services (A.6) 

Reduce material, 
energy costs or 
operating costs per unit 
of output (B.6) 

Increase business 
resilience and 
adaptability to change 
(C.5) 

Comply with 
mandatory 
regulations (D.6) 

Comply with 
market regulations 
(A.7)  Reduce time to market 

(B.7)  

Improve working 
conditions, health or 
safety of the firm’s 
personnel (C.6) 

Comply with 

voluntary standards 

(D.7) 
Adopt standards 
and accreditation  

(A.8) 

Implement a new 
business model (C.7) 
Contribute to the 
development of 
standards (C.8) 

 

 

 

 

. 
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4.4 Exemplary questionnaire structure for the measurement of an innovation strategy 
To follow the logic of Figure 3 and the aspects of the measurement of the efficiency of 

an innovation strategy, every attribute, defined by the Oslo Manual 2018 has its indicator and 

a specific unit of measurement. Out of the attributes, questions can be constructed which build 

together a questionnaire for a business survey.  

4.4.1 General construction of a question to measure an innovation strategy 

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 before an innovation strategy is the scope of actions for all 

innovative procedures and therefore stands for the frame in which innovation activities are 

happening. 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 influence 

too high in respect to a specific innovation strategy and is therefore not suitable for a 

questionnaire which asks for the efficiency of a specific innovation strategy like PANDA.  In 

the case of quantitative attributes the displayed question only shows an example how the unit 

of measurement in Table 5 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. 

4.1.2 Practical implications 
The described exemplary questionnaire structure for the measurement of an innovation 

strategy which was reviewed through experts of academia research and industry, 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 was used to measure different PANDA cases in companies in the European industry. 

12 PANDA projects have been started between September 2017 and January 2021. The 

following figure displays the distribution of industries of the analyzed PANDA cases. 
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Figure 4: Distribution of industries of survey participants 

The aim of this business survey was to prove the effect of PANDA as a SOCI strategy in the 

different areas of innovation according to Oslo Manual 2018. The results are now presented in 

the following chapter. 

5. Survey results 
The survey was implemented between November 2020 and May 2021 with a digital 

questionnaire using. 10 of 12 PANDA projects were evaluated by 12 members of the 

participating companies.  Their distribution of industries is displayed in the following figure.  

 
Figure 5: Distribution of industries of survey participants 

As notable in Figure 5 that the chemical and pharmaceutical industries represent the main 

participants of PANDA cases. All 10 analyzed cases have taken place between the year 2017 

and 2021. The following chapters present the survey results of the different areas of influence 

on innovation based on Oslo Manual 2018.  
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5.1 Areas of influence 

 Like described before the measurement of innovation and the efficiency of one specific 

innovation strategy is a challenge. To overcome this the presented survey was orientated on the 

established framework of Oslo Manual 2018 and its attributes of innovation like displayed 

before. The following chapters present the survey results of the different areas of influence on 

innovation based on Oslo Manual 2018 Markets for the firm’s products, Production and 

delivery, Business organization and Economy, society or environment. 

5.1.1 Markets for the firm’s products 

 The following figures display the given answers about the attributes of the innovation 

area of influence Markets for the firm´s products. 

 
Figure 6: Results for attributes of Markets for the firm’s product 

Figure 6 shows that 5 of 8 attributes are positively evaluated which means that the attributes 

were categorized with over 50 % “yes” or “partially”. Especially Upgrade goods or services 

with 83 % (“yes” and “partially” together) and Comply with market regulations with 91 % 

(“yes” and “partially” together) stand out positively. The attributes Increase or maintain market 

share and Adopt standards and accreditation are displayed by a negative evaluation with 83 % 

“no”. 
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5.1.2 Production and delivery 
The following figures display the given answers about the attributes of the innovation 

area of influence Production and delivery. 

 
Figure 7: Results for attributes of Production and delivery 

 
In comparison to the area of influence before Production and delivery displayed in Figure 7 

shows a more negative evaluation because all of the 7 attributes were mostly evaluated with 

“no” (67 % - 83 % “no”). Only attribute Upgrade outdated process technology or methods was 

evaluated with 50 % “no”, 33 % “partially” and 17 % “yes” which shows that PANDA can 

contribute to the half of the PANDA project in this specific attribute.  
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5.1.3 Business organization 
The following figures display the given answers about the attributes of the innovation 

area of influence Business organization. 

 
Figure 8: Results for attributes of Business organization 

Figure 8 continues with the rather negative evaluation of the attributes of innovation for the 

area of influence Business organization because 6 of 8 attributes were clearly negative 

evaluated with a minimum of 58 % “no”. Only attribute Improve or develop new relationships 

with external entities (other firms, universities, etc.) and Implement a new business model tend 

to be evaluated more positively because “yes” and “partially” together reach a distribution of 

minimum 50 %.  
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5.1.4 Economy, society or environment 
The following figures display the given answers about the attributes of the innovation 

area of influence Economy, society or environment. 

 
Figure 9: Results for attributes of Economy, society or environment 

For the area of influence Economy, society or environment only attribute Comply with 

mandatory regulations and Comply with voluntary standards represent a positive evaluation 

(64 % and 73 % “yes”). All other attributes were evaluated with a minimum of 75 % “no” which 

means that three quarters of the survey participant don’t see any contribution of PANDA for 

the several attributes of innovation.  

5.2 Project evaluation 

 Besides questions concerning specific aspects, in the participants were asked to rate 

their general satisfaction with the PANDA project. The following figure presents the results 

concerning a possible further implementation of a PANDA project. 
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Figure 1: Implementation of a further PANDA project 

Figure 10 show that no survey participants answered the question of implementing a further 

PANDA project with “no”. The majority 92 % are willing to implement another project in the 

future. The overall satisfaction with the implemented PANDA project is presented in the next 

figure. 

 

Figure 11:  Satisfaction with the implemented PANDA project 

Figure 11 shows a similar result than figure 10 because no one has answered the quation about the 

general satisfaction with the PANDA project with “no”. But in this case 42 % said they were only 

partially satisfied. 

5.3 Overview of results 

Table 3 gives an overview for which attributes (displayed through the in Table 2 

presented abbreviations) a clear negative or positive evaluation is notable, and for which 

attributes the participating companies represent a diverse opinion. If only the given answers are 
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≥ 50 % “yes” than the category “impact”, if the answers are ≥ 50 % “no” than the category “no 

impact” is used.  If the “yes” and “partially” together have ≥ 50 % than the category “partial 

impact” is given caused by the fact that an evaluation with the answer option “partially” 

indicates, that the survey participants see a contribution of PANDA for this attribute.  
Table 3: Overview about survey results  

Area 
of influence 

Attribute 

PANDA cases 

impact 

≥ 50 % „yes“ 

partial impact 
≥ 50 % „yes + 

partially“ 

no impacts 

≥ 50 % „no“ 

   

Markets for the firm’s 
products 

A.1     
 

A.2      
 

A.3     
 

A.4     
 

A.5     
 

A.6     
 

A.7 
 

    

A.8   
 

  

Production and delivery 

B.1     
 

B.2   
 

  

B.3     
 

B.4   
 

  

B.5     
 

B.6     
 

B.7     
 

Business organisation 

C.1     
 

C.2     
 

C.3     
 

C.4     
 

C.5   
 

  

C.6   
 

  

C.7     
 

C.8     
 

D.1   
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Economy, society or 
environment 

D.2   
 

  

D.3   
 

  

D.4   
 

  

D.5   
 

  

D.6 
 

    

D.7 
 

    

 

Table 3 shows that 20 of 30 attributes can be categorized with “no impact” which means that 

over 50 % of the given answers to the question if PANDA can contribute to the specific attribute 

were “no”. Only 3 of 30 attributes can be categized with “impact” and represents the attributes 

of innovation in which over 50 % of all survey participants answered the evaluation with the 

answer option “yes”. These attributes are Comply with market regulations, Comply with 

mandatory regulations and Comply with voluntary standards. In 7 of 30 attributes the category 

“partial impact” can be implemented because the answer options “yes” and “partially” together 

were used over 50 % of all given answers. In the context of the area of influence only the area 

Markets for the firm’s products the category “impact” and “partial impact” represents with 5 of 

8 attributes the majority of evaluated attributes. In the other areas of influence the category “no 

impact” passes over.   

6. Interpretation & Discussion 

 By analyzing the overview of the results in Table 3 and the three defined categories a 

general negative evaluation of the impact of PANDA as an innovation strategy is seeable. 66 

% of all attributes of innovation by Oslo Manual 2018 can be categorized with “no impact”.  

Concerning the areas of influence of innovation 3 of 4 areas were evaluated with rather “no 

impact”. Caused by the fact that an evaluation with the answer option “partially” indicates, that 

the survey participants see a small, but a contribution of PANDA for this attribute, the merging 

of the evaluation “yes” and “partially”, allows to conclude that PANDA can be categorizes in 

23 % of all attributions with “partial impact” and PANDA has in 10 % of all attributes a 

detectable impact. The percentage average if ≥ 50 % “yes” and the merging of “yes” and 

“partially” has a distribution ≥ 50 % is 65 % which means that the attributes in which the 

category “impact” or “partial impacts” come to fruition tends to be evaluated positively. This 

analysis allows the interpretation that PANDA has a detectable positive impact in the attributes 

of innovation which are categorized with “impact” and “partial impact”. This in turn shows that 

PANDA seems to have a positive impact especially on the first area of influence of innovation 

Markets for the firm’s products and make a contribution for this specific area. By transferring 
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this result to the general approach of PANDA which was described in Chapter 3 a focus on the 

first area of influence and its attributes Upgrade goods or services, Expand the range of goods 

or services, Enter new markets or adapt existing products to new markets, Increase the 

reputation, brand awareness, or visibility of goods or services and Comply with market 

regulations fits to the focus of PANDA to test an idea in respect to a possible market demand 

and to develop an according business model. A further example which underlies the 

interpretation that the results are suitable to PANDA´s general structure is that the attribute 

Improve or develop new relationships with external entities (other firms, universities, etc.) and 

Implement a new business model were positively evaluated. 

The general negative evaluation of the several attributes which can be noticed at the first glance 

is not seeable in the evaluation of the general satisfaction (58 % “yes”, 42 % “partially”) and 

the question of implementing a further PANDA projects (92 % “yes”, 8 % “partially”) were no 

of the survey participants have answered the question with “no”. This in turn supports the 

interpretation described before that the evaluation of PANDA fits to the general structure of 

this approach because the expectations of the participating companies seem to be met. 

The results of this article show that the impact of the PANDA approach, a coupled process of 

the SOCI framework, can be seen for the area of influence of innovation Markets for the firm’s 

products and there especially for the attributes Upgrade goods or services and Comply with 

market regulations. Therefore, the research question of this article if PANDA can be seen as a 

SOCI approach which has an influence on innovation within the participating companies can 

be positively answered. But the general impact of PANDA on the innovation potential of 

companies can be described as “small” and only significant for one area of influence defined 

by Oslo Manual 2018.  

6.1 Limitation 
The research presented in this article only includes the subjective evaluation of the 

survey participants and only asks with three answer options “yes”, “no” and “partially”. 

Qualitative reasons of the given evaluation are no part of this article. Therefore, the analyzed 

evaluations can only be seen as final results and give no indications about the background of 

the evaluations which could explain the given answers. Furthermore, the evaluated PANDA 

projects were implemented by different companies. The described results don’t include the 

differences of the participating company and its industry. The presented result can only be seen 

as a first step of an in-depth research of one specific approach of the SOCI framework which 

allows first insights about the efficiency of PANDA as an innovation strategy.  
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7. Conclusion and Outlook 
The cooperation between established companies with external partners is nothing new. 

The Open Innovation approach is one of the common strategies to establish the interaction 

between established organizations and external partners. However, the SOCI framework 

transferred this idea to a cooperation between established organization and startups. One 

concrete example for the SOCI framework is the PANDA initiative of Fresenius University of 

applied Science in Germany. By analyzing PANDA via a multiple case study, this specific 

approach of the SOCI frame was evaluated. To evaluate the impact of PANDA as an innovation 

strategy of the SOCI framework, the methodology of a business survey was used.  

The results presented in this article show on the one hand that PANDA has in 66 % of all 

attributes of innovation by Oslo Manual 2018 “no impact” but on the other hand fulfil the 

expectation of the participating companies which is expressed in a high level of satisfaction and 

willingness to implement a new PANDA project. Furthermore in 33 % of all attributes of 

innovation PANDA has an “impact” or an “partial impact”. The attributes which were 

positively evaluated fit o PANDA´s general structure as an early-stage tool for developing an 

idea to a business model. For one of four area of influence of innovation by Oslo Manual 2018 

the PANDA approach has in 5 of 8 attributes a detectable impact. 

in summary PANDA is representing a highly specified SOCI approach that brings value in the 

area influence of innovation Markets for the firm’s products in the categories Upgrade goods 

or services and Comply with market regulations. Base on this it can be now concluded that 

SOCI can be applied to generate innovative value in the above mention area and attributes and 

thus underlines the practical value of a SOCI framework. 
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Startup orientated cooperative innovation: A multiple case study 

The cooperation between established company and startups is a common way 

how established companies can benefit from smaller enterprises. Such 

cooperation is in line with the idea of Open Innovation. The startup orientated 

cooperative innovation strategy (SOCI) combines the general interaction between 

organizations with a startup-based external environment. The PANDA initiative 

of Fresenius University of applied Science can be characterized as early-stage 

strategy and as the third archetype of the SOCI framework, a coupled process. 

PANDA was implemented in 10 companies in Germany and Poland and its 

impact and contribution on the innovation potential of the participating company 

was analyzed through a busines survey based on Oslo Manual 2018. This article 

presents the results of the multiple PANDA cases and the evaluation of 10 

companies about PANDA as an innovation strategy. The main results of this 

study show that PANDA is representing a highly specified SOCI approach that 

brings value in the area influence of innovation Markets for the firm’s products in 

the categories Upgrade goods or services and Comply with market regulations. 

Furthermore, this article explain why PANDA represents an effective tool to 

foster early-stage innovation development and indicates a general effectiveness 

of SOCI strategies for participating companies. 

Keywords: Innovation strategy, SOCI, business survey, measurement of 

innovation, multiple case study 

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. 

Innovation does not have to be an accident, with a well-defined strategy a company can 

control and manage the generation of innovation (Disselkamp, 2017; Janjić & 

Rađenović, 2019; Jia, 2019). One framework which transferred the common approach 

of Open innovation to the cooperation between established companies with startups is 

the startup orientated cooperative innovation (SOCI) framework by Wolf et al (Wolf et 

al. 2020). PANDA is an initiative of Fresenius University of applied Science in 
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Germany and represents one archetype of the SOCI framework. PANDA connects 

established companies with students of Fresenius to develop a general business idea to a 

future and customer orientated business plan in a startup-like framework and can be 

seen as an early-stage innovation strategy (Wolf et al, 2020). The research of PANDA 

as a coupled process of the SOCI framework and its contribution one the innovation 

potential of the participating companies is the focus of this article. The research 

question is if PANDA can be seen as a SOCI approach which has an influence on 

innovation within the participating companies. In this research the methodology of a 

questionnaire-based business survey which is based on the attributes of innovation by 

Oslo Manual 2019.  

This article begins with the introduction of the theoretical frameworks of Open 

Innovation and its further development, the SOCI framework. In a next step one 

exemplary approach, the PANDA initiative by Fresenius is described and categorized as 

the third archetypes. After this the methodology of the implemented business survey in 

the context of innovation measurement of Oslo Manual 2018 is described. In a final step 

the different evaluations of the 10 PANDA cases are presented, compared and discussed 

in the context of the above display research question. 

 

 

 

 

Theoretical frameworks 

In general innovation stands for the three-step process of an idea, invention and 

diffusion (Fadiah et.al., 2016). Therefore, in a business context innovation can be 

conceptualized as an incidence (idea) for a product (invention) which has not been there 
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before and which results in a high market acceptance (diffusion) (Dörr & Müller-

Prothmann, 2014). 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 (Haddad & 

Williams, 2019). 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 (Gault, 2018). In summary the mentioned aspects and characteristics 

of the term innovation leads 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.  

According to Mintzberg (1987) 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 (Mintzberg, 1987). If a company choses to generate innovation, 

strategically, it needs a plan according to the given corporate strategy (Ramus et. Al., 

2018). 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 (Goffin & Herstatt & Mitchell, 2012). According to Jia 

(2017) there are two main types of innovation strategies called exploratory and 

exploitative innovation strategy (Jia, 2017).  

In the further section the two theoretical frameworks which are used in the context of 

analyzing the influence of a startup orientated cooperative innovation strategy, the Open 

Innovation approach by Chesbrough and the SOCI framework by Wolf et al. are 

described. 
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Open Innovation  

The Open Innovation concept provides insights into how firms can harness inflows and 

outflows of knowledge to improve their innovation success (Enkel & Gassmann & 

Chesbrough, 2009). On this basis, Gassmann and Enkel (2004) have defined three 

archetypes of Open Innovation. The three archetypes of Open Innovation differentiate 

in their process and the way of the information streams inside or outside the 

organization.  

• The outside-in process describes that a company opens its innovation processes 

to external inputs and contributions (Bogers & Chesbrough & Moedas, 2018). The 

organization gets its knowledge through the integration of customer, suppliers and its 

general external environment (Gassman, Enkel, 2004). 

• The inside-out process requires organizations to allow unused and underutilized 

ideas to go outside the organization for others to use in their businesses and business 

models (Bogers & Chesbrough & Moedas, 2018). 

• The coupled process combines the characteristics of outside-in and inside-out 

processes. This is aimed through cooperations with complementary partners and the 

general environment (Gassman, Enkel, 2004). 

The three archetypes are illustrated in the Figure 1. 

 

SOCI framework 

A cooperation between an organization and external startups is nothing unusual. 

262 companies out of the 500 world’s biggest public companies cooperate with startups. 

The way this coworking is happening is of high diversity (Bonzom & Netessine, 2017). 
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However, those cooperation types have not been thoroughly analyzed and classified, 

yet. By comparing the three archetypes of Open Innovation to the possible types of 

interaction between an organization and a startup, three methods can be identified: 

Buy/rent a startup, Spin-off a startup, and a startup in a Coupled process, a mixed 

method. The differences between the three archetypes are depended on the way how the 

information flow can be characterized (inside-out, outside-in or mixed). Figure 2 

illustrates the three archetypes of SOCI-framework and demonstrates the integration of 

the three approaches of cooperative innovation with startups in the following three 

archetypes: Buy/rent a startup as an outside-in process, Spin-off as an inside-out process 

and startup in Coupled process.  

In general, the SOCI framework has the intension to define the possible cooperation 

models between organizations and startups. In addition, the framework helps to 

categorize the different approaches with startups in the Open Innovation context. Due to 

the integration of the SOCI framework into the popular Open Innovation approach, the 

characteristics of interaction with startups can be understood more easily (Wolf et al. 

(2020)). 

PANDA approach 

The PANDA approach is an initiative of the University of Applied Science Fresenius in 

Germany. The PANDA approach was implemented in 2017 for the first time. During 

the last three years 12 so called the PANDA projects were implemented with different 

organizations of the European industry with a focus on chemical and pharmaceutical 

companies. The target behind the PANDA approach is to enable established companies 

to develop a general idea to an innovation without any company-based limitation. For 

this motivation the statement “innovation like a startup” was established at Fresenius 
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and with the participants of the PANDA projects (Wolf et al. (2020)). The general 

procedure of a PANDA project is described in the next chapter. 

Process of PANDA 

The process of PANDA starts with an idea for a potential new technology, product or 

service. If the idea does not fit the core business or strategy of the company, no time or 

resources are usually provided by the management leaving even potentially valuable 

ideas unevaluated. This idea is then given to a team of preferably two or three students. 

Together with a so-called company mentor, they form a PANDA team with an 

experienced startup coach from Fresenius to supervise the team.  The goal of the 

PANDA team is to test the idea in respect to a possible market demand, to develop an 

according business model and to analyze the respective business case. The PANDA 

team has the freedom to analyze the idea completely without any company-based 

limitations and develop the idea independently from the business model of the original 

company. After expiration of the project three results are possible. Important to mention 

is that the participating companies pay for a PANDA project. The amount of payment 

depends on the time scope of a PANDA project. With a part of this payment the 

participating students get a payment for their work (Wolf et al. (2020)). The general 

structure of this approach is displayed in Figure 3. 

Likes displayed in Figure 3 PANDA can end in three different results:  

(1) Result A: The PANDA team was able to confirm a solid market demand and was 

able to develop an according business model, based on its findings. The business model 

fits the general strategy, and the resulting business plan is implemented within the 

company. 

(2) Result B: The PANDA team was able to confirm a solid market demand and was 

able to develop an according business model, based on its findings. However, the 
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business model does not fit the general strategy of the company and thus will not be 

implemented within the company. The PANDA team is then given either the 

opportunity to start a new company of their own with or without the support of the 

company, or the idea is put to rest by the company.  

(3) Result C: During the PANDA project the team was not able to identify a relevant 

market demand for the idea. In this case, the PANDA team recommends the company 

not to pursue the idea any further (Wolf et al. (2020)). 

PANDA as a coupled process of SOCI 

By opening established companies to new influences from external factors, PANDA 

therefore follows the concept of Open Innovation and represents one possible 

implementation of a SOCI strategy. The process shows that the PANDA approach 

represents a coupled process of the SOCI framework because it combines aspects of an 

outside-in and inside-out process between an established company and a startup. The 

startup part is represented by the PANDA team. Because during the PANDA project the 

team can act and think like entrepreneurs enabled by the freedom of developing the idea 

without the consideration of sensitivities of the original company. Furthermore, a 

PANDA team has a similarity to a startup team caused by their small size, higher agility 

and flexibility. Through the similarities between a PANDA team and a startup team the 

students get an impression how it is to be an entrepreneur in industrial industries 

(CHEManager, 2019). 

 

PANDA as multiple cases in German and Polish companies 

According to Harrison et. al the case study research has grown in reputation and is seen 

as an effective methodology to investigate and understand complex issues. The main 

advantages of this approach are its functionality in real world settings and its usability 
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in a high number of disciplines, particularly the social sciences, education, business, 

law, and health, to address a wide range of research questions (Harrison et. al (2017)). 

Beside the variety of case study-based research opportunities, the case study approach 

has common characteristics. This research is can be defined as most suitable for a 

comprehensive, holistic, and in-depth investigation of a complex issue (phenomena, 

event, situation, organization, program individual or group) in context (Harrison et. al 

(2017)). The different 10 implemented PANDA projects can function as a case study-

based approach, concrete, as a multiple case study with a focus on the consideration of 

chemical and pharmaceutical companies of the European industry. The following table 

gives an overview about the by Harrison et. al defined elements of case-study based 

research, their description and the transfer of the research about the PANDA approach 

as a startup orientated cooperative innovation strategy which is displayed in Table 1. 

It shows that the research objectives, the PANDA projects are suitable for the 

case study-based research approach. Caused by the number of the different PANDA 

projects this presents a multiple case study. The PANDA cases were investigated 

through the interpretation of a questionnaire-based business survey. An in-depth 

understanding of the methodology of this survey approach and a specific transfer of the 

research objectives is described in the next section. 

Methodology: Business survey in the context of measure innovation strategies 

The measurement of innovation / innovation potential represents the challenge to 

generate a survey approach which includes all relevant aspects of the concept of 

innovation / innovation strategy. But 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 
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conceptualization and the operationalization of the survey (Willimack & Snijkers 

2011)). 

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 

(Almeida et. al. (2019)). Especially the work of the global community of practitioners in 

the OECD Working Party of National Experts on Science and Technology Indicators 

gives a well-analyzed overview how to conceptualize and measure innovation in 

business contexts (OECD (2018)).  

Strategy cannot be directly measured. Therefor the dimensions, defined by attributes 

described by specific indicators need to be identified and can be measured. For 

example: If you want to evaluate the climate you have to analyze the dimension weather 

through its attributes temperature and the amount of precipitation represented by their 

measurable indicators degree Celsius and milliliter per square meter. It is therefore 

reasonable to evaluate the impact of a given innovation strategy by defining the 

dimension of innovation through attributes, assigning corresponding indicators to said 

attributes and finally measuring said indicators (Wolf, V. et al. (2021)). 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 detail in the following chapter. 

 

Measuring innovation strategies with the concept of Oslo Manual 2018 

As described before an innovation strategy has to be measured through the effects on 

innovation in an organization. The standard work for the measuring of innovation is the 
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Oslo Manual 2018 established by the Organisation for Economic Co-operation and 

Development (OECD). 

The Oslo Manual provides guidelines for collecting and interpreting data on 

innovation. It seeks to facilitate international comparability and provides a platform for 

research and experimentation on innovation measurement. Its guidelines are principally 

intended to support national statistical offices and other producers of innovation data in 

designing, collecting, and publishing measures of innovation to meet a range of research 

and policy needs. In addition, the guidelines are also designed to be of direct value to 

users of information on innovation. These guidelines should be viewed as a combination 

of formal statistical standards, advice on best practices, as well as proposals for 

extending the measurement of innovation into new domains through the use of existing 

and new tools. It presents a large number of countries and international organizations 

recognizing the importance of innovation measurement and which have developed 

capabilities to collect such data. The Oslo Manual supports a coordinated effort in 

pursuit of robust, internationally comparable data, indicators and analysis on innovation 

(OECD (2018)). 

Attributes of innovation in the context of Oslo 2018 

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 attributes can refer to the characteristics of the innovation itself, such as its 

specifications, or its market and economic objectives. The outcomes of an innovation 

strategy can be captured by a similar list of items as the attributes but consist of the 

innovation’s realized effects. These can also include unexpected effects that were not 

identified among the firm’s initial objectives (OECD (2018)). 
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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 lists innovation 

attributes for measurement through the classification into the four mentioned categories 

which is displayed in Table 2. 

Exemplary questionnaire structure for the measurement of an innovation strategy 

To follow 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. Out of the attributes, questions can be constructed which build together a 

questionnaire for a business survey. 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 

before an innovation strategy is the scope of actions for all innovative procedures and 

therefore stands for the frame in which innovation activities are happening. 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 influence 

too high in respect to a specific innovation strategy and is therefore not suitable for a 

questionnaire which asks for the efficiency of a specific innovation strategy like 

PANDA.  In the case of quantitative attributes, the displayed question only shows an 

example how the unit of measurement in Table 5 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 (Wolf et al. (2021). 
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Practical implications 

The described exemplary questionnaire structure for the measurement of an innovation 

strategy which was reviewed through experts of academia research and industry, 

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 was used to measure different PANDA cases 

in companies. 10 PANDA projects have been evaluated by 12 members of companies. 

this means that 2 PANDA cases were evaluated by two person, the other 8 PANDA 

cases by one member of the company. In the case if two people have answered the 

business survey the mean value was calculated. Table 3 gives an overview about the 

several participating companies, their location, industry and number of survey 

participants. It shows that 9 of 10 projects were implemented by German companies and 

only one project was with the cooperation with a Polish company. Additionally, the 

focus of the multiple PANDA cases is on the chemical and pharmaceutical industry, 

only one project can be attributed to Farming industry. 

Survey results 

The following section shows the evaluation results of the 10 PANDA cases in context 

of the attributes of innovation described in the section before. 

Company Alpha 

Company alpha is attributed to the German chemical industry. The PANDA project was 

implemented in September 2019 and July 2020 with two students from Business 

Chemistry Bachelor. Table 4 shows the evaluation of one member of the company 

alpha. The table makes clear that company alpha evaluated PANDA with 0 % and 

therefore indicates that PANDA has no clear contribution to the innovation potential of 

the company. Only 3 % of the attributes of innovation are categorized with a partially 
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impact. The majority of attributes (87 %) were answerd with “no” and therefore 

PANDA show here no impact. Through coparision of the four Areas of Influence only 

Area 1 Markets for the firm’s products are evaluated not only negatively. Company 

alpha answer the question of implementing a possible further PANDA project in the 

future with “yes” and the question about the satisfaction with the PANDA project with 

“partially”. 

Company Beta 

Company beta is attributed to the German chemical industry. The PANDA project was 

implemented in September 2018 and July 2019 with two students from Business 

Chemistry Bachelor. Table 5 shows the evaluation of two members of the company 

beta. That is the reason why often two evaluations are displayed in the table. 

In comparison to Table 4 company beta evaluates the PANDA project more diverse. 

In general 13 % of all attributes are positively (“yes”), 28 % are partially and 59 % were 

negatively (“no”) evaluated. The area of influence which shows the best evaluation is 

area 1 Markets for the firm’s products because more than half of the attributes of this 

area shows an impact on innovation and are answered with “yes” or “partially”. 

Mentionable is that only one attributes was evaluated contrary (C.8) were one member 

answered the question with “yes” and therefor with an high impact and one member 

with “no” and therefore sees no contribution of PANDA for this attribute. Company 

beta answer the question of implementing a possible further PANDA project in the 

future with “yes” and the question about the satisfaction with the PANDA project with 

“yes”. 

 

Company Gamma 
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Company gamma is attributed to the Polish chemical industry. The PANDA project was 

implemented in September 2019 and December 2019 with two students from Business 

Chemistry Bachelor. Table 6 shows the evaluation of two members of the company 

gamma. That is the reason why often two evaluations are displayed in the table. Table 6 

shows that ca. half of the attributes of innovation are evaluated negative (55 %).  For 

company gamma a similar picture that for company alpha and beta is recognizable 

because here the first area of influence is the best evaluated area of influence. For 4 

attributes the two survey participants are divided. Company gamma answer the question 

of implementing a possible further PANDA project in the future with “yes” and 

“partially” and the question about the satisfaction with the PANDA project with “yes” 

and “partially”. 

Company Detla 

Company gamma is attributed to the German pharmaceutical industry. The PANDA 

project was implemented in October 2017 and July 2018 with two students from 

Business Chemistry Bachelor. Table 7 shows the evaluation of one members of the 

company delta. Table 7 shows in two areas of influence, Production and delivery and 

Economy, society or environment, a clear negative evaluation with 100 % “no” as the 

giving answers. Additionally, the area Business organization shows only one attribute 

which was characterized with a partial impact on innovation. The first area of influence 

is more positively evaluated and describes that PANDA has in 25 % an impact and 50 

% a partial impact on the innovation of company delta. 

Company Epsilon 

Company epsilon is attributed to the German pharmaceutical industry. The PANDA 

project was implemented in September 2019 and July 2020 with two students from 

Business Chemistry Bachelor. Table 8 shows the evaluation of one members of the 
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company epsilon. Company epsilon evaluates the PANDA project slightly more 

positive that the projects before with only 63 % negative results. The PANDA case was 

especially the last area of influence Economy, society or environment more positive 

evaluated with 43 % impact and 29 % partial impact. Company delta answer the 

question of implementing a possible further PANDA project in the future with “yes” 

and the question about the satisfaction with the PANDA project with “partially”. 

Company Zeta 

Company zeta is attributed to the German pharmaceutical industry. The PANDA project 

was implemented in September 2018 and July 2019 with two students from Business 

Chemistry Bachelor. Table 9 shows the evaluation of one members of the company 

zeta. This evaluation shows a more positive picture of PANDA as an innovation 

strategy because ca. the half of the attributes by Oslo Manual 2018 were characterized 

with “yes” (53 %) and only for 20 % PANDA cannot contribute as an innovation 

strategy. With 88 % positive evaluation area 1 is like in the other companies the best 

evaluated area of influence. Company epsilon answer the question of implementing a 

possible further PANDA project in the future with “yes” and the question about the 

satisfaction with the PANDA project with “partially”. 

Company Eta 

Company Eta is attributed to the German farming industry. The PANDA project was 

implemented in September 2018 and July 2019 with two students from Business 

Chemistry Bachelor. Table 10 shows the evaluation of one members of the company 

eta. Three quarter of all attributes are evaluated negativle (73 %  “no”). Company eta 

sees no impact of PANDA for the area of influence Economy, society or environment 

(100 % “no”). Only the first area of influence let an impact of PANDA on the 

innovation potential of company eta mentionable 63 % (“yes” + “partially”). Company 
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zeta answer the question of implementing a possible further PANDA project in the 

future with “yes” and the question about the satisfaction with the PANDA project with 

“yes”. 

Company Theta 

Company theta is attributed to the German pharmaceutical industry. The PANDA 

project was implemented in November 2020 and May 2021 with three students from 

Business Chemistry, Digital Management and Fashion/Design. Table 11 shows the 

evaluation of one members of the company theta. Company theta evaluates its PANDA 

project slightly positive with 27 % “yes” and 27 % “partially” and follows the 

assessment of company zeta. The best ranked area of influence is Business organization 

with only 38 % negative evaluations. Company theta answer the question of 

implementing a possible further PANDA project in the future with “yes” and the 

question about the satisfaction with the PANDA project with “partially”. 

Company Iota 

Company iota is attributed to the German pharmaceutical industry. The PANDA project 

was implemented in December 2020 and May 2021 with two students from Marketing 

and Economics Table 12 shows the evaluation of one members of the company theta. 

Company iota evaluates the impact of PANDA with 83 % “no”. For the areas of 

influence Production and delivery and Business organization PANDA cannot contribute 

to innovation. the best rated area is Economy, society or environment with 57 % “no” 

and 43 % “yes” and therefore slightly differentiates from the other companies. 

Company iota answer the question of implementing a possible further PANDA project 

in the future with “yes” and the question about the satisfaction with the PANDA project 

with “yes”. 

Company Kappa 
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Company kappa is attributed to the German pharmaceutical industry. The PANDA 

project was implemented in October 2017 and July 2017 with two students from 

Business Chemistry. Table 13 shows the evaluation of one members of the company 

kappa. It displayes that company kappa evaluates the area of influence Production and 

delivery as the area where PANDA has the best impact with 14 % “yes” and 57 % 

partial contribution. In general half of all attributes were negatively characterized with 

53 % “no”. Mentionable is that company kappa ranked in comparison to the majority of 

the participating companies the first area of influence only with 13 % “yes” and 

“partially”. Company iota answer the question of implementing a possible further 

PANDA project in the future with “yes” and the question about the satisfaction with the 

PANDA project with “yes”. 

Overview about evaluations 

Table 14 and 15 give an overview about the evaluation of each area of influence of 

innovation and the several given assessments by the multiple companies of the PANDA 

cases. Like visible in Table 14 and 15 the best evaluated area of influence is Markets for 

the firm’s products with 25 % positive and 28 % diverse evaluations and only less than 

a half of negative answers (46%). In this area especially the attributes Upgrade goods or 

services (80% “yes” + ”partially”),, Increase the reputation brand awareness, or 

visibility of goods or services (75% “yes” + ”partially”) and Comply with market 

regulations (89 % “yes” + ”partially )were evaluated positively. The areas Business 

organization (69% “no”) Economy, society or environment (68%) were similar 

more negatively categorized but the fourth area of influence with 24 % “yes” more 

positively, especially the attributes Comply with mandatory regulations (56 % “yes”) 

and Comply with voluntary standards (67 % “yes”). The highest standard deviation is 

recognizable for the area of influence Economy, society or environment and the 
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category “no” with 28 % and the lowest with 13 % for Markets for the firm’s products 

category “partially”. This means that 13-28 % deviation from the average is notabl

 Table 16 shows that company alpha has evaluated its PANDA case with 94 % 

“no” worst, company Zeta has rated PANDA best if you take 58 % “yes” and 28 % 

“partially” together and company Theta evaluated PANDA best with 27 % “yes” if only 

the positive answer is considered.  

An overview about the results of the question about a further implementation of 

PANDA projects and the general satisfaction with the implemented PANDA project is 

displayed in the next Figure 4 and 5. They makes clear that no of the participating 

company is not willing to implement a further PANDA project. This is caused by the 

general satisfaction of the multiple companies with their implemented PANDA cases 

which is seeable in Figure 5 with 55 % “yes” as given evaluation. 

Interpretation & Discussion 

By analyzing the overview of the results and the three defined categories a 

general negative evaluation of the impact of PANDA as an innovation strategy is 

seeable. 62 % of all attributes of innovation by Oslo Manual 2018 can be categorized 

with no impact.  Concerning the areas of influence of innovation 3 of 4 areas were 

evaluated with rather “no impact” (71 %, 69 % and 68 % “no”). Caused by the fact that 

an evaluation with the answer option “partially” indicates, that the survey participants 

see a small, but a contribution of PANDA for this attribute, the merging of the 

evaluation “yes” and “partially”, allows to conclude that PANDA can be categorizes in 

20 % of all attributions with “partial impact” and PANDA has in 18 % of all attributes a 

detectable impact. This analysis allows the interpretation that PANDA has a detectable 

positive impact in the attributes of innovation which are categorized with “yes” and 

“partially”. This in turn shows that PANDA seems to have a positive impact especially 
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on the first area of influence of innovation Markets for the firm’s products and make a 

contribution for this specific area. By transferring this result to the general approach of 

PANDA a focus on the first area of influence and its attributes Upgrade goods or 

services, Expand the range of goods or services, Enter new markets or adapt existing 

products to new markets, Increase the reputation, brand awareness, or visibility of goods 

or services and Comply with market regulations fits to the focus of PANDA to test an 

idea in respect to a possible market demand and to develop an according business 

model. 

The general negative evaluation of the several attributes which can be noticed at 

the first glance is not seeable in the evaluation of the general satisfaction (55 % “yes”, 

45 % “partially”) and the question of implementing a further PANDA projects (95 % 

“yes”, 5 % “partially”) were no of the survey participants have answered the question 

with “no”. This in turn supports the interpretation described before that the evaluation 

of PANDA fits to the general structure of this approach because the expectations of the 

participating companies seem to be met. 

The results of this article show that the impact of the PANDA approach, a coupled 

process of the SOCI framework, can be seen for the area of influence of innovation 

Markets for the firm’s products and there especially for the attributes Upgrade goods or 

services and Comply with market regulations. Therefore, the research question of this 

article if PANDA can be seen as a SOCI approach which has an influence on innovation 

within the participating companies can be positively answered. But the general impact 

of PANDA on the innovation potential of companies can be described as “small” and 

only significant for one area of influence defined by Oslo Manual 2018. 

 

Limitation 
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The research presented in this article only includes the subjective evaluation of the 

survey participants and only asks with three answer options “yes”, “no” and “partially”. 

Qualitative reasons of the given evaluation are no part of this article. Therefore, the 

analyzed evaluations can only be seen as final results and give no indications about the 

background of the evaluations which could explain the given answers. The presented 

result can only be seen as a first step of an in-depth research of one specific approach of 

the SOCI framework which allows first insights about the efficiency of PANDA as an 

innovation strategy. 

Conclusion & Outlook 

The cooperation between established companies with external partners is 

nothing new. The Open Innovation approach is one of the common strategies to 

establish the interaction between established organizations and external partners. 

However, the SOCI framework transferred this idea to a cooperation between 

established organization and startups. One concrete example for the SOCI framework is 

the PANDA initiative of Fresenius University of applied Science in Germany. By 

analyzing PANDA via a multiple case study, this specific approach of the SOCI frame 

was evaluated. To evaluate the impact of PANDA as an innovation strategy of the SOCI 

framework, the methodology of a business survey was used.  

The results presented in this article show on the one hand that PANDA has in 62 

% of all attributes of innovation by Oslo Manual 2018 “no impact” but on the other 

hand fulfil the expectation of the participating companies which is expressed in a high 

level of satisfaction and willingness to implement a new PANDA project. Furthermore 

in 38 % of all attributes of innovation PANDA has an “impact” or an “partial impact”. 

The attributes which were positively evaluated fit o PANDA´s general structure as an 

early-stage tool for developing an idea to a business model. For one of four area of 
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influence of innovation by Oslo Manual 2018 the PANDA approach has a detectable 

impact. 

In summary PANDA is representing a highly specified SOCI approach that brings value 

in the area influence of innovation Markets for the firm’s products in the categories 

Upgrade goods or services and Comply with market regulations. Base on this it can be 

now concluded that SOCI can be applied to generate innovative value in the above 

mention area and attributes and thus underlines the practical value of a SOCI 

framework. 
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Table 1. Overview of elements of case-study research approach transferred to thesis 

content (based on Harrison, H. et. Al. (2017) 

Elements of 

case-study 

based research 

General description Context of PANDA 

The case 

-Object of the case study identified as the 
entity of interest or unit of analysis  
-Program, individual, group, social 
situation, organization, event, 
phenomena, or process 

à PANDA projects as study 

objects; including all 

participants (students, 

mentors and companies etc.) 

A bounded 

system 

-Bounded by time, space, and activity 
-Encompasses a system of connections 
-Bounding applies frames to manage 
contextual variables  
-Boundaries between the case and context 
can be blurred 

à all PANDA projects took 

place in Germany or Poland, 

where related to different and 

independent ideas of 

companies of the chemical 

industry and lasted for 9, 6 or3 

months 

Studied in 

context 

-Studied in its real life setting or natural 
environment context is significant to 
understanding the case  
-Contextual variables include political, 
economic, social, cultural, historical, 
and/or organizational factors 

à PANDA projects concern 

the context of companies of 

the chemical / pharmaceutical 

industry in Europe and their 

innovation process  

 

Selecting the 

case 

-Based on the purpose and conditions of 
the study  
-Involves decisions about people, 
settings, events, phenomena, social 
processes  
-Scope: single, within case and multiple 
case sampling 

à PANDA project at 

Fresenius university of 

applied Science especially at 
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-Broad: capture ordinary, unique, varied 
and/or accessible aspects  
-Methods: specified criteria, methodical 
and purposive; replication logic: 
theoretical or literal replication  

Idstein Germany, with 

students of Business 

Chemistry, in cooperation 

with companies of the 

German/Polish chemical 

industry 

à multiple case sampling 

à Criteria are depended of 

PANDA projects which are 

implemented during the time 

of research  

Multiple 

sources of 

evidence 

-Multiple sources of evidence for 
comprehensive depth and breadth of 
inquiry 
-Methods of data collection: interviews, 
observations, focus groups, artifact and 
document review, questionnaires and/or 
surveys  
-Methods of analysis: vary and depend on 
data collection methods and cases; need 
to be systematic and rigorous  

à All PANDA projects are 

comparable in regard to the 

process, selection of 

participating students, 

companies, mentors and 

coaches and maturity of the 

examined idea. 

à Data about the impact on 

the innovation potential of 

participating companies were 

collected through a 
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questionnaire-based business 

survey 

Case study 

design 

-Descriptive, exploratory, explanatory, 
illustrative, evaluative, single or multiple 
cases                     
-Embedded or holistic            
-Particularistic, heuristic, descriptive, 
intrinsic, instrumental, and collective  

à Research of impact of 

PANDA innovation strategy 

is descriptive (description of 

each case), exploratory 

(number of cases 12) 

à the results were transferred 

to a generalization of the 

effectiveness of cooperate 

innovation strategies) 

à a multiple case research 

 

Table 2. Attributes for measurement of innovation through the classification (OECD 

(2018)) (with attribute abbreviation) 

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 (A.1) 

Upgrade outdated 

process technology or 

methods (B.1) 

Improve capabilities for 

absorbing, processing 

and analysing 

knowledge (C.1) 

Reduce negative 

environmental 

impacts /deliver 

environmental 

benefits (D.1) 

Expand the range 

of goods or 

services (A.2) 

Improve quality of 

goods or services (B.2) 

Improve sharing or 

transfer of knowledge 

Improve public 

health, safety or 

security (D.2) 
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with other organisations 

(C.2) 

Create new 

markets  (A.3) 

Improve flexibility for 

producing goods or 

services (B.3) Improve the efficiency 

or function of the firm’s 

value chain (C.3) 

Improve social 

inclusion (D:3) 

Enter new markets 

or adapt existing 

products to new 

markets (A.4) 

Increase speed of 

producing goods or 

delivering services 

(B.4) 

Improve gender 

equality (D.4) 

Increase or 

maintain market 

share (A.5) 

Reduce labour costs 

per unit of output (B.5) 

Improve or develop new 

relationships with 

external entities (other 

firms, universities, etc.) 

(C.4) 

Improve quality of 

life or well-being 

(D.5) 

Increase the 

reputation, brand 

awareness, or 

visibility of goods 

or services (A.6) 

Reduce material, 

energy costs or 

operating costs per unit 

of output (B.6) 

Increase business 

resilience and 

adaptability to change 

(C.5) 

Comply with 

mandatory 

regulations (D.6) 

Comply with 

market regulations 

(A.7)  

Reduce time to market 

(B.7)  

Improve working 

conditions, health or 

safety of the firm’s 

personnel (C.6) 

Comply with 

voluntary standards 

(D.7) 

Adopt standards 

and accreditation  

(A.8) 

Implement a new 

business model (C.7) 

Contribute to the 

development of 

standards (C.8) 
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Table 3. Attributes for measurement of innovation through the classification (OECD  

Company 

abbreviation 

Location Industry Number of survey 

participants 

Alpha  
Germany 

 

Chemistry 1 

Beta 
Germany 

 

Chemistry 2 

Gamma 
Poland 

 

Chemistry 2 

Delta 
Germany Pharmaceutical 

industry 

1 

Epsilon 
Germany Pharmaceutical 

industry 

1 

Zeta 
Germany Pharmaceutical 

industry 

1 

Eta 
Germany 

 

Farming 1 

Theta 
Germany Pharmaceutical 

industry 

1 

Iota 
Germany Pharmaceutical 

industry 

1 

Kappa 
Germany Pharmaceutical 

industry 

1 
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Table 4. Evaluation company alpha 

Area of influence Attributes 
yes partially no 

      

Markets for the firm’s 

products 

A.1       

A.2       

A.3       

A.4       

A.5       

A.6       

A.7   

A.8       

Total (Area 1)   0% 13% 75% 

Production and delivery 

B.1       

B.2       

B.3       

B.4       

B.5       

B.6       

B.7       

Total (Area 2)   0% 0% 100% 

Business organisation 

C.1       

C.2       

C.3       

C.4       
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C.5       

C.6       

C.7       

C.8       

Total (Area 3)   0% 0% 100% 

Economy, society or 

environment 

D.1       

D.2       

D.3       

D.4       

D.5       

D.6   

D.7 

Total (Area 4)   0% 0% 71% 

TOTAL EVALUTION RESULT 0% 3% 87% 
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Table 5. Evaluation company beta 

Area of influence Attributes 
yes partially no 

      

Markets for the firm’s 

products 

A.1       

A.2       

A.3       

A.4       

A.5       

A.6       

A.7       

A.8       

Total (Area 1)   13% 47% 40% 

Production and delivery 

B.1       

B.2       

B.3       

B.4       

B.5       

B.6       

B.7       

Total (Area 2)   0% 25% 75% 

Business organisation 

C.1       

C.2       

C.3       

C.4       

C.5       
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C.6       

C.7       

C.8       

Total (Area 3)   10% 30% 60% 

Economy, society or 

environment 

D.1       

D.2       

D.3       

D.4       

D.5       

D.6       

D.7       

Total (Area 4)   29% 0% 71% 

TOTAL EVALUTION RESULT 13% 28% 59% 
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Table 6. Evaluation company gamma 

Area of influence Attributes 
yes partially no 

      

Markets for the firm’s 

products 

A.1       

A.2       

A.3       

A.4       

A.5       

A.6       

A.7       

A.8       

Total (Area 1) 25% 42% 33% 

Production and delivery 

B.1       

B.2       

B.3       

B.4       

B.5       

B.6       

B.7       

Total (Area 2) 18% 18% 64% 

Business organisation 

C.1       

C.2       

C.3       

C.4       

C.5       
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C.6       

C.7       

C.8       

Total (Area 3) 18% 27% 55% 

Economy, society or 

environment 

D.1       

D.2       

D.3       

D.4       

D.5       

D.6       

D.7       

Total (Area 4) 22% 0% 78% 

TOTAL EVALUTION RESULT 21% 24% 55% 
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Table 7. Evaluation company delta 

Area of influence Attributes 
yes partially no 

      

Markets for the firm’s 

products 

A.1       

A.2       

A.3       

A.4       

A.5       

A.6       

A.7       

A.8       

Total (Area 1) 25% 50% 25% 

Production and delivery 

B.1       

B.2       

B.3       

B.4       

B.5       

B.6       

B.7       

Total (Area 2) 0% 0% 100% 

Business organisation 

C.1       

C.2       

C.3       

C.4       

C.5       
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C.6       

C.7       

C.8       

Total (Area 3) 0% 13% 88% 

Economy, society or 

environment 

D.1       

D.2       

D.3       

D.4       

D.5       

D.6       

D.7       

Total (Area 4) 0% 0% 100% 

TOTAL EVALUTION RESULT 7% 17% 77% 
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Table 8. Evaluation company epsilon 

Area of influence Attributes 
yes partially no 

      

Markets for the firm’s 

products 

A.1       

A.2       

A.3       

A.4       

A.5       

A.6       

A.7       

A.8       

Total (Area 1) 25% 25% 50% 

Production and delivery 

B.1       

B.2       

B.3       

B.4       

B.5       

B.6       

B.7       

Total (Area 2) 0% 14% 86% 

Business organisation 

C.1       

C.2       

C.3       

C.4       

C.5       
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C.6       

C.7       

C.8       

Total (Area 3) 0% 13% 88% 

Economy, society or 

environment 

D.1       

D.2       

D.3       

D.4       

D.5       

D.6       

D.7       

Total (Area 4) 43% 29% 29% 

TOTAL EVALUTION RESULT 17% 20% 63% 
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Table 9. Evaluation company zeta 

Area of influence Attributes 
yes partially no 

      

Markets for the firm’s 

products 

A.1       

A.2       

A.3       

A.4       

A.5       

A.6       

A.7       

A.8       

Total (Area 1) 88% 13% 0% 

Production and delivery 

B.1       

B.2       

B.3       

B.4       

B.5       

B.6       

B.7       

Total (Area 2) 43% 29% 29% 

Business organisation 

C.1       

C.2       

C.3       

C.4       

C.5       
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C.6       

C.7       

C.8       

Total (Area 3) 50% 13% 38% 

Economy, society or 

environment 

D.1       

D.2       

D.3       

D.4       

D.5       

D.6       

D.7       

Total (Area 4) 29% 57% 14% 

TOTAL EVALUTION RESULT 53% 27% 20% 

 

 

 

 

 

 

 

 

 

 

 

 



 239 

 
 
 
 

Table 10. Evaluation company eta 

Area of influence Attributes 
yes partially no 

      

Markets for the firm’s 

products 

A.1       

A.2       

A.3       

A.4       

A.5       

A.6       

A.7       

A.8       

Total (Area 1) 38% 25% 38% 

Production and delivery 

B.1       

B.2       

B.3       

B.4       

B.5       

B.6       

B.7       

Total (Area 2) 29% 0% 71% 

Business organisation 

C.1       

C.2       

C.3       

C.4       

C.5       
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C.6       

C.7       

C.8       

Total (Area 3) 0% 13% 88% 

Economy, society or 

environment 

D.1       

D.2       

D.3       

D.4       

D.5       

D.6       

D.7       

Total (Area 4) 0% 0% 100% 

TOTAL EVALUTION RESULT 17% 10% 73% 
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Table 11. Evaluation company theta 

Area of influence Attributes 
yes partially no 

      

Markets for the firm’s 

products 

A.1       

A.2       

A.3       

A.4       

A.5       

A.6       

A.7       

A.8       

Total (Area 1) 25% 25% 50% 

Production and delivery 

B.1       

B.2       

B.3       

B.4       

B.5       

B.6       

B.7       

Total (Area 2) 14% 29% 57% 

Business organisation 

C.1       

C.2       

C.3       

C.4       

C.5       
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C.6       

C.7       

C.8       

Total (Area 3) 25% 38% 38% 

Economy, society or 

environment 

D.1       

D.2       

D.3       

D.4       

D.5       

D.6       

D.7       

Total (Area 4) 43% 14% 43% 

TOTAL EVALUTION RESULT 27% 27% 47% 
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Table 12. Evaluation company iota 

Area of influence Attributes 
yes partially no 

      

Markets for the firm’s 

products 

A.1       

A.2       

A.3       

A.4       

A.5       

A.6       

A.7       

A.8       

Total (Area 1) 0% 25% 75% 

Production and delivery 

B.1       

B.2       

B.3       

B.4       

B.5       

B.6       

B.7       

Total (Area 2) 0% 0% 100% 

Business organisation 

C.1       

C.2       

C.3       

C.4       

C.5       



 244 

 
 
 
 

C.6       

C.7       

C.8       

Total (Area 3) 0% 0% 100% 

Economy, society or 

environment 

D.1       

D.2       

D.3       

D.4       

D.5       

D.6       

D.7       

Total (Area 4) 43% 0% 57% 

TOTAL EVALUTION RESULT 10% 7% 83% 
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Table 13. Evaluation company kappa 

Area of influence Attributes 
yes partially no 

      

Markets for the firm’s 

products 

A.1       

A.2       

A.3       

A.4       

A.5       

A.6       

A.7       

A.8       

Total (Area 1) 13% 13% 75% 

Production and delivery 

B.1       

B.2       

B.3       

B.4       

B.5       

B.6       

B.7       

Total (Area 2) 14% 57% 29% 

Business organisation 

C.1       

C.2       

C.3       

C.4       

C.5       
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C.6       

C.7       

C.8       

Total (Area 3) 13% 50% 38% 

Economy, society or 

environment 

D.1       

D.2       

D.3       

D.4       

D.5       

D.6       

D.7       

Total (Area 4) 29% 0% 75% 

TOTAL EVALUTION RESULT 17% 30% 53% 
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Table 14. Evaluation overview about areas of influence Markets for the firm’s products 

and Production and delivery 

Company 
Markets for the firm’s products Production and delivery 

yes   partially no yes   partially no 

Alpha  0% 13% 75% 0% 0% 100% 

Beta 13% 47% 40% 0% 25% 75% 

Gamma 25% 42% 33% 18% 18% 64% 

Delta 25% 50% 25% 0% 0% 100% 

Epsilon 25% 25% 50% 0% 14% 86% 

Zeta 88% 13% 0% 43% 29% 29% 

Eta 38% 25% 38% 29% 0% 71% 

Theta 25% 25% 50% 14% 25% 57% 

Iota 0% 25% 75% 0% 0% 100% 

Kappa 13% 13% 75% 14% 57% 29% 

Total 25% 28% 46% 12% 17% 71% 

Standard deviation 24% 13% 23% 14% 17% 26% 
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Table 15. Evaluation overview about areas of influence Business organisation and 

Economy, society or environment 

Company 
Business organisation Economy, society or environment 

yes partially no yes partially no 

Alpha  0% 0% 100% 0% 0% 100% 

Beta 10% 30% 60% 29% 0% 71% 

Gamma 18% 27% 55% 22% 0% 78% 

Delta 0% 13% 88% 0% 0% 100% 

Epsilon 0% 13% 88% 43% 29% 29% 

Zeta 50% 13% 38% 29% 57% 14% 

Eta 0% 13% 88% 0% 0% 100% 

Theta 25% 38% 38% 43% 0% 57% 

Iota 0% 0% 100% 43% 0% 57% 

Kappa 13% 50% 38% 29% 0% 75% 

Total 12% 20% 69% 24% 9% 68% 

Standard 

deviation 15% 15% 25% 17% 18% 28% 
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Table 15. Evaluation overview about companies 

Company yes partially no 

Alpha  0% 3% 94% 

Beta 13% 26% 62% 

Gamma 21% 22% 58% 

Delta 6% 16% 78% 

Epsilon 17% 20% 63% 

Zeta 53% 28% 20% 

Eta 17% 10% 74% 

Theta 27% 22% 51% 

Iota 11% 6% 83% 

Kappa 17% 30% 54% 

 

Figure 1. Three archetypes of Open Innovation (based on Gassman, O., Enkel, E. 

(2004)) 
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Figure 2. Startup based cooperative innovation strategy framework (Wolf et al. (2020)) 

 

Figure 3. Process of PANDA (Wolf et al. (2020)) 

 

 

 

 



 251 

 

 

 

Figure 4. Willing of implementation of a further PANDA project 

 

Figure 5. Overall satisfaction with implemented PANDA projects 
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