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SWOT ANALYSIS OF INDIVIDUAL COMPONENTS 
WITHIN THE INNOVATIVENESS ECOSYSTEM 

The article contains a qualitative assessment of the effectiveness of the individual components 
with in the innovativeness ecosystem. The aim of the study is to identify key performance 
indicators in the context of assessing the effectiveness of individual elements of the innovation 
network. A set of key performance indicators was developed for each of the six identified 
components of the innovativeness ecosystem in Northeastern Pennsylvania USA. The 
performance indicators were assessed using a qualitative method in the form of interviews 
with the key personnel and clients. The article also contains recommendations for managing 
an innovativeness network.  The management of the innovativeness network needs to be based  
on leveraging strengths to  maximize opportunities and minimize threats. 

Keywords: SWOT analysis, innovativeness, entrepreneurship, innovativeness ecosystem, 
entrepreneurship ecosystem. 

 

1. INTRODUCTION 

Management of the innovativeness/entrepreneurship network is a very important part of 
the knowledge-based economy. The author of this article identified six components of 
innovativeness/entrepreneurship ecosystems. Each component of an ecosystem participates 
in the development and nurturing of the skills and attributes conducive to innovative 
behavior. The individual components of the innovativeness network complement each 
other. Their effectiveness can be assessed by assessing their key performance indicators  
and conducting a SWOT analysis. This information is needed to effectively manage an 
innovativeness/entrepreneurship network.  

2. AIMS 

The aim of the article is the identification of key performance indicators for assessing 
the effectiveness of the individual components of an innovativeness network. Identifying 
strengths and weaknesses of the different components of the innovativeness ecosystem 
allows for more effective management of the network by utilizing strengths to maximize 
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opportunities and minimize threats. Equally important is to identify and assess weaknesses, 
so that they can be minimized. Minimizing weaknesses also minimize threats and increase 
opportunities. SWOT analysis can be effectively used for that purpose. 

3. SELECTION OF THE RESEARCH SAMPLE  

The data for this research project was collected using qualitative methods of assessment 
in the form of interviews with key personnel and clients of the individual components of 
the innovativeness network. Some data was also collected  using statistical data and records 
from the individual components of the innovativeness/entrepreneurship  

4. LIMITATION OF THE RESEARCH PROJECT  

The assessment data for this project was collected in the Northeastern region of 
Pennsylvania which is a post-coalmining region similar to the Slask Region in Poland. This 
area was historically very prosperous and became depressed after the closing of the 
coalmining industry. Presently the region is in the process of restructuring and transferring 
to a knowledge-based economy. Northeastern Pennsylvania may not be a good 
representation of the entire country. To find a better representation of the entire country, 
some further research would be necessary in other regions as well.  

5. LITERATURE REVIEW 

Today, measures to improve production and organization as well as to introduce 
innovation-relevant ISO standards are essential if companies are to survive in a competitive 
and dynamically changing market. These measures can contribute to the achievement of 
economic, environmental and social objectives, which can, inter alia, contribute to the 
promotion of sustainable development (Hajduk-Stelmachowicz, 2014; Ostasz et al., 2020; 
Mentel, Hajduk-Stelmachowicz, 2020). 

The literature review related to the role of the individual components of the 
innovativeness/entrepreneurship ecosystem has proven the importance of the process of the 
development of the skills and attributes conducive toward innovative behawior (Abreu, 
2021; Granstrand et.al., 2020; Grebski and Grebski, 2018; Lee et.al., 2019; Malecki, 2018; 
Meng and Ma, 2018; Osterwalder et.al., 2019). The study highlights the following elements 
of the innovation and entrepreneurship ecosystem: Cultural and Ethnic Integration Center, 
Entrepreneurial Center, Business Incubator Center, Elementary and Secondary Schools, 
Higher Education Institutions, Local industry. To assess the effectiveness of the 
innovativeness network, measurable key performance indicators were developed. KPIs are 
an integral part of the world’s best manufacturing practices known as World Class 
Manufacturing (WCM) (Piasecka-Gluszak, 2017). The KPIs indicate the extent to which 
the organization pursues operational, tactical or strategic objectives that are critical to its 
current and future success (Onyemeh et. al., 2016; Rolo et. al., 2014). The key performance 
indicators were developed following guidelines provided in the literature.(Badawy et.al., 
2016; Key, 2018; Pourmohammadi et.al., 2018).  After the key performance indicators were 
assessed, a SWOT analysis was used to identify the strengths, weaknesses, opportunities 
and threats (Friesner, 2011; Nyarhu and Agyapong, 2011). The main task of the SWOT 
analysis was to structure and synthesize the knowledge about the analyzed individual 
components within the innovativeness ecosystem. A literature analysis was also conducted 
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on the topic of interaction between the components of the innovativeness 
network.(Czerwinska-Lubszczyk et.al., 2020; Grebski and Grebski, 2019; Grebski and 
Grebski, 2016; Olkiewicz et.al., 2018; Kuzior et.al., 2021; Wolniak et.al., 2019).  

6. EXPERIMENT AND DATA COLLECTION 

To access the effectiveness of the individual components of the innovative- 
ness/entrepreneurship network a number of key performance indicators were established. 
The performance indicators were divided into four categories. 

 Social Indicators (Table 1), 
 Organizational/Procedural Indicators (Table 2), 
 Scientific/Technical Indicators (Table 3), 
 Financial Indicators (Table 4). 
Some of the key performance indicators apply simultaneously to a few components of 

the innovativeness ecosystem. The “X” in the tables indicates the correspondence of the 
indicator to an individual component of the innovativeness ecosystem. The numeral on the 
top of each table corresponds to the six components of the innovativeness network.  

1. Cultural and Ethnic Integration Center. 
2. Entrepreneurial Center. 
3. Business Incubator Center. 
4. Elementary and Secondary Schools. 
5. Higher Education Institutions. 
6. Local industry. 

Table 1. Social key performance indicators  

Social Indicators 1 2 3 4 5 6 

Decrease in crime rate by adult population X      

Decrease in crime rate by minors X      

Decrease in unemployment rate X     X 

Percentage of female participants X X  X   

Percentage of participants from low-income 
families 

X X  X   

Percentage of minority participants  X  X   

Percentage of immigrant participants X X  X   

Number of new jobs created by startups   X  X  

Number of students finding internships at 
startups 

  X  X  

Number of graduates finding full-time jobs at 
startups 

  X  X X 

Unemployment rate X     X 

Average engineering salary     X X 

Average salary of skilled workers      X 

Amount of grants received for cooperation with 
industry 

  X  X X 

Source: own study based on: (Grebski, 2021). 
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Table 2. Organizational/procedural key performance indicators 

Organizational/Procedural Indicators 1 2 3 4 5 6 

Annual number of clients X X X    
Weekly hours of operation X X X    
Number of full-time employees X X X    
Number of volunteers X X X    
Number of innovative projects evaluated 
annually 

 X X  X  

Number of startups during incubation stage   X    
Number of companies in post-incubation stage   X   X 
Number of high school students in a local school 
district 

   X   

Number of teachers in a local school district    X   
Number of institutions of higher education     X  
Number of Business and Engineering programs 
in the area 

    X X 

Number of Business and Engineering students in 
the area 

    X X 

Presence of industry-university cooperation   X  X X 
Number of micro and small companies in the 
area (0-50 employees) 

     X 

Number of mid-size and large companies in the 
area (50+ employees) 

     X 

Source: own study based on: (Grebski, 2021). 

Table 3. Scientific/technical key performance indicators 

Scientific /Technical Indicators 1 2 3 4 5 6 

Annual number of English classes offered X      
Annual number of professional development and 
training workshops 

X X X  X  

Number of university faculty participating in the 
program 

X X X   X 

Number of volunteers participating in the 
program 

X X X    

Number of entries in annual business plan 
competition 

X X     

Number of university students involved in 
applied research 

  X  X X 

Annual number of projects which evolve into 
startups 

  X  X  

Annual number of student projects for startups   X  X  
Number of high school students taking 
entrepreneurial courses 

   X   

Number of high school students taking dual 
enrollment classes 

   X X  
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Table 3 (cont.). Scientific/technical key performance indicators 

Scientific /Technical Indicators 1 2 3 4 5 6 

Annual number of Engineering and Business 
students involved in cooperation with industry 

  X  X X 

Number of university students finding 
employment with startup companies 

  X   X 

Annual number of grants for industry-university 
cooperation 

  X  X X 

Number of research and development companies 
in the area 

  X  X X 

Number of business incubator centers in the 
region 

  X    

Number of entrepreneurial centers in the region  X     

Annual number of grants for technology transfer   X  X X 

Source: own study based on: (Grebski, 2021). 

Table 4. Financial key performance indicators 

Financial Indicators 1 2 3 4 5 6 

Annual cost of operating cultural and ethnic 
integration centers 

X      

Annual amount of external grants supporting 
cultural and ethnic integration centers 

X      

Annual budget of an entrepreneurial center  X     

Average cost of creating a new job at a business 
incubator center 

  X    

Annual budget of a business incubator center   X    
Tax incentives for startup in at incubation stage   X    

Annual level of subsidy for startups from the 
state 

  X    

Annual budget for a local school district    X   

Annual cost of education /student    X   

Average tuition cost/student at a university     X  
Average salary for Engineering graduates with  
a four-year degree 

    X X 

Grants received for cooperation with industry     X X 

Labor cost in the region      X 

Tax incentives for companies in underdeveloped 
areas. 

     X 

Source: own study based on: (Grebski, 2021). 

All the key performance indicators listed in Table 1, Table 2, Table 3 and Table 4 were 
assessed. The assessment results are available. (Grebski, 2021) Based on the assessment 
results, a SWOT analysis was conducted as shown in Table 5, Table 6, Table 7 and  
Table 8 Grebski, 2021). Those tables include the strengths, weaknesses, opportunities and 
threats of the individual components of innovativeness/entrepreneurship ecosystem.  
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Table 5. Strengths of individual components of the innovativeness network 

Strengths 1 2 3 4 5 6 

Reaches wide variety of people X X  X X  

Long hours of operation X X X    
Variety of classes and workshops X X   X  

Large number of volunteers X X X    

Large number of innovative projects  X X    

Involvement of faculty and students   X  X X 
Creates new jobs   X   X 

Evaluates business ideas  X X  X  

Well-funded    X  X 

Reaches diverse populations X X  X X  
Partners with state agencies X X X  X  

Internship opportunities   X  X X 

Presence of university programs   X  X X 

Presence of research opportunities   X  X X 

Source: own study. 

Table 6. Weaknesses of individual components of the innovativeness network 

Weaknesses 1 2 3 4 5 6 

High cost of operation X X X    

Too few full-time employees X X X    

Dependence on external funding X X X    
Shortage of well-educated workforce      X 

High labor cost      X 

Source: own study. 

Table 7. Opportunities of individual components of the innovativeness network 

Opportunities 1 2 3 4 5 6 

Reaches many people X X  X X  

Reduces unemployment X  X   X 

Reduces crime rate X      

Focuses on  minorities, females and immigrants X      
Stimulus establishment of new businesses and 
startups 

X X X  X  

Low cost of creating jobs   X    

Tax incentives for startups   X    

State subsidies for startups   X    

Creates internship opportunities   X  X X 
Creates entrepreneurial courses X X X    

Dual enrollment opportunities    X X  
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Table 7 (cont.). Opportunities of individual components of the innovativeness network 

Opportunities 1 2 3 4 5 6 

Multidisciplinary entrepreneurial team building 
project. 

  X  X X 

Cooperation between university and startups   X  X  
Student projects done for industry   X  X X 
Mentoring students     X  
Student involvement in research activities   X  X X 
Tax incentives for businesses in undeveloped 
areas 

     X 

Presence of a business incubator centers   X  X X 
Presence of cultural and ethnic integration 
centers 

X     X 

Industry-university cooperation   X  X X 
Grants for technology transfer     X X 

Source: own study. 

Table 8. Threats of individual components of the innovativeness network  

Threats 1 2 3 4 5 6 

Limited funding X X X    
Relying on grants and subsidies X X X    
High operating cost X X X    
Traditional approach to education    X   
Limited availability of grants X X X    
Limited availability of financial aid to students     X  
Shortage of Engineering graduates      X 
Shortage of qualified workforce      X 

Source: own study. 

Based on the strengths of the individual components of an innovativeness network, 
recommendations have been made to maximize the opportunities and minimize the threats. 
Those recommendations are included in the conclusions.  

7. CONCLUSIONS 

All the components of the innovativeness network need to cooperate with each other 
and complement each other. The recommendations based on the SWOT analysis are as 
follows: 

1. Cultural and Ethnic Integration Centers 
 Expand hours of operation including evening and weekends to accommodate the 

adult population. 
 Accommodate a wide variety of populations including students from elementary 

schools, high schools and universities as well as the adult population. 
 Charge a small fee for courses and other services to lower the dependency on 

grants. 



64 M.E. Grebski, K. Czerwińska, A. Pacana 

2. Entrepreneurial Center 
 Expand training workshops focusing on innovativeness and entrepreneurship. 
 Continue to focus on high school and college students as well as the adult 

population. 
 Sponsor an annual business plan competition to stimulate the establishment of 

new businesses in the region. 
 Focus on underrepresented groups (females, minorities and immigrants). 
 Establish small charges for participation in the workshops to minimize the 

dependency on grants. 
 

3. Business Incubator Centers (BIC) 
 Continue to offer entrepreneurial workshops for the general public. 
 Get more Business faculty and students involved with clients at the BIC. 
 Provide services in evaluating business ideas to the general public as well as high 

school and college students. 
 Provide internship opportunities for Engineering and Business students as well as 

faculty. 
 Use tax incentives to accumulate some operating capital to lower the dependency 

on grants. 
 

4. Elementary and Secondary Schools 
 Modify the curriculum to focus on the development of creativity and 

innovativeness. 
 Offer entrepreneurial courses in the curriculum. 
 Promote dual enrollment opportunities. 

 

5. Higher Education Institutions 
 Link every capstone design project to the need of a local industry. 
 Promote involvement of Engineering and Business students with an 

Entrepreneurial Center, Business Incubator Center and local industry. 
 Provide more students with internship opportunities. 

 
6. Local Industry 

 Maintain ongoing cooperation with faculty and students at local universities. 
 Get involved in research and development as well as technology transfer. 
 Provide scholarship opportunities for Engineering and Business students at the 

local universities. 
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