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Inclusive Nationalism Capacity Assessment (INCA) 

Technological Innovation 

 
What is the purpose of this paper? 

The point of this paper is to explain how we look at technological innovation which is a 
dimension in the Inclusive Nationalism Capacity Assessment (INCA). The following things are 
in this paper.  

1. An Introduction to INCA  

2. An Explanation of the 8 levels that are a part of each INCA dimension  

3. The Definition of the Technological Innovation dimension of INCA 

4. The Importance of understanding the capacity of a country innovate technologically 

5. Theories that we based the Technological Innovation definition on  

6. The Definitions of some other Key Concepts  

7.  The 8 levels of Technological Innovation with an example for each. 

8. Our Sources  

 

1. What is INCA and why is it important? 

The inclusive nationalism capacity assessment (INCA) is a specialized tool that can be used to 
assess the threat status of a country, and its sovereign capacity and adaptive capacity. INCA 
consists of a set of 8 levels reflecting the status of a country along 17 dimensions that represent 
its capacities and current threats.  

Inclusive nationalism here refers to the progressive inclusion of all population subgroups as a 
nation develops. Inclusiveness is also built into the shared information framework through its 
equitable opportunity for involvement for the local, regional, and international prime actors that 
are most influential in the life of a country in the assessment of the country and each other.  

INCA provides a common vocabulary for use by prime actors and the public in the construction 
of a shared information framework. The framework enables better and more predictable 
enforcement of the multiparty agreements necessary for the effective implementation of private 
and public-sector national-scale initiatives. The cooperative nature of the shared information 
framework’s processes leads to a more successful ventures and a cooperative and inclusive 
society. 
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2. What are the levels for? 

The purpose of the levels is to provide simple, numeric measures of increasing capacity.  The 
numeric (ordinal) measures enable them to be used to compare capacity between different 
countries. The simplicity of the measures makes them accessible and useful to a wide range of 
organizations, from different countries and different sectors of a society. The simplicity also 
makes it possible for prime actors (the local, regional, and international organizations and other 
entities most influential in the life of the country) to use INCA to assess threats to the country, 
and the country’s status along particular dimensions of sovereign and adaptive capacity. The 
levels reflect the phases of progress that a country is expected to traverse as it moves from very 
basic capabilities that are local to advanced capabilities that are more inclusive and global. In 
Phases 3, 4, and 5 of the Shared Information Framework, the range of perceptions (from different 
prime actors) about the status of a country will be shared and responded to, until reassessments 
converge to a common assessment of the technological innovation capabilities is arrived at 
among all the prime actors. 

In Phases 3, 4, and 5, the levels are intended to draw opinions about the country’s technology 
capabilities from the participants and are not meant to be used as a measurement tool that 
provides conclusive evidence. 

The purpose of the process is to assist in the development of a more comprehensive 
understanding of the country’s status by exposing each prime actor to the perspectives of the 
other prime actors. The process leads to a common political and sociocultural operating picture 
of the country that helps the country in many ways: an increase of capital investment, lower 
political costs for businesses working in the country, more effective nation-building projects, and 
a shared political vision.  
 

3. What is technological innovation and its relevance to the ability of a country to respond 
to existential threats?  

According to the Global Innovation Index (2015), “innovation capability is the ability to exploit 
new technological combinations; it embraces the notion of incremental innovation and 
‘innovation without research.’” The benefits of technological innovation to development make it 
vital to consider. Technological innovation is the capability of a country to create and use new 
technology in everyday life. Technological innovation is crucial to every aspect of progress in a 
country. It helps improve the quality of human life and it increases the ability of a country to 
respond to existential threats from people and the environment. Furthermore, the success of any 
enterprise in a country depends on the technological infrastructure available. Everything from the 
ease of transportation to internet access, data storage, emergency warning systems and carbon-
free alternatives depends on the advancement of technology. Within the INCA assessment, the 
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technological innovation dimension refers to the capabilities demonstrated by the extent and 
quality of: 

•    Diffusion of basic technology  

•    Science, Technology, Engineering, and Mathematics education (STEM) 

•    Technology workers 

•    Systemic infrastructure 

•    Entrepreneurial ecosystem 

•    Regulatory framework 

•    Technology research funding 

 

4. Why is it valuable to understand the capacity of a country to innovate technologically? 

Multinational companies need adequate numbers of available science, technology, engineering, 
and math (STEM) workers and technological infrastructure. Investors need to calculate the 
financial implications of the presence or lack of a supportive entrepreneurial ecosystem, 
regulatory framework, and basic infrastructure in a country. Foundations need STEM workers, 
and systemic infrastructure to support and sustain the implementation of their programs. A 
technologically adequate national environment encourages capital investment. Technological 
innovation therefore is indispensable to large-scale initiatives and the ability of a country to 
respond to existential threats. 

 

5. What theories did we draw from?  

The Text: Diffusion of Innovation Theory (1962) 

The Author: Everett M. Rogers 

Important Concepts  

Diffusion. Diffusion is the process by which an innovation is communicated 
through channels over time among the members of the social system (p. 37). 

Technological innovation. “An innovation is an idea, practice, or object 
perceived as new by an individual or other unit of adoption…. A technology is a 
design for instrumental action that reduces the uncertainty in the cause-effect 
relationships involved in achieving a desired outcome. Most technologies have 
two components: 1) hardware, consisting of the tool that embodies the technology 
as a material or physical object, and 2) software, consisting of the knowledge base 
for the tool” (p. 37). 

Innovation-development process. This process “consists of all decisions, 
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activities, and their impacts that occur from recognition of a need or problem, 
through research, development, and commercialization of an innovation, through 
diffusion and adoption of the innovation by users, to its consequences” (p. 40).  

These stages do not have to happen in a specific order, and sometime a stage can 
be absent.    

Adopter categories. How fast an innovation is adopted by a group in comparison 
to other groups is classified into five categories.  

• Innovators-venturesome 

• Early adopters-respect 

• Early majority-deliberate 

• Late majority-skeptical 

• Laggards-traditional  

The reasons why actors are early or late adopters can be partially explained by 
looking at socioeconomic status, personality variables, and communication 
behavior. 

The Text: Systems of Innovation: Theory and Policy for the Demand Side (1999) 

The Authors: Edquist, C., & Hommen, L 

Important Concepts  

Systems of innovation theory. Today technological innovation development is 
understood to follow a more systemic approach rather than the traditional step by 
step model of innovation. According Edquist and Hommen (1999), the systemic 
approach to innovation takes into consideration the “potentially complex 
interdependencies and possibilities for multiple kinds of interactions between the 
various elements of the innovation process” (p. 64).  

This theory provides a set of principles that characterize the systems approach to 
innovation.[ii] 

 
6. Key Concept Definitions: 

Diffusion of basic technology. Diffusion of basic technology refers to how much early 
and basic technology has spread into the lives of the country’s residents.  

Diffusion of basic technology includes: 

• Access to basic technology for the residents of the country 

• Access to improved water sources 
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• Electricity 

• Improved sanitation facilities  

• Agricultural machinery such as tractors 

• Immunization (incidence of) for contagious diseases such as tuberculosis 

• Availability of paved roads 

• The ability of the country to prevent death due to communicable diseases and 
maternal, prenatal and nutrition conditions                      
 

Technology education. Technology education and research is indispensable for science 
and technology innovation.  

• At the elementary school level, science is expected to be a mandatory course.  

• At the middle school level, in addition to a mandatory science class, there may be 
additional science related courses such as health science.  

• At the high school level, optional courses such graphic designing, advanced earth 
systems, mechanical technology etc. will be available.  

• At the higher education level, students are trained to conduct thesis projects and 
doctoral studies. The institutions conducting research may be universities, 
independent research organizations or corporations.  

This element includes the number of scientific and engineering journal articles, the 
government’s expenditure on higher education students, the extent to which universities 
collaborate with the technology industry, and students’ performance on international 
standardized tests in Math and Science. 

  
Systemic infrastructure. The systemic infrastructure element tells us how well the 
infrastructure needed for technology creation and use is established in a country. 
Infrastructure is an essential component for the effectiveness of any endeavor.  

For the advancement of science and technology, infrastructure is required primarily for 
the conduct of basic science research and the manufacture of applied technology.  

The infrastructure required varies to include:  

• Equipment 

• Labs 

• Manufacturing units  



INCA dimension working paper • Technological Innovation  

Regina Vayaliparampil • March 7, 2018 • Working draft 6 

• Internet services   

• Electricity  

• Transport  

• Databases   

• Statistics 

A country that has well-established infrastructure for the growth of science and 
technology will have a network of these various kinds of infrastructure.  

The systemic infrastructure statistical indicators include: 

• the government’s online service 

• the number of secure internet servers 

• the strength of road, air and rail transport 

• quantity of container port traffic 

• the number of fixed broadband subscriptions. 

 

Technology workers.  The advancement of science and technology in a country requires 
the participation of qualified workers in various technological endeavors.  

Individuals will pursue a science and technology career when the benefits to a science 
and technology career outweigh other careers. This necessitates strong policies that 
promote and act as incentives to encourage students to take up science and technology 
careers.  

The technology worker’s element reflects:  

• The number of graduates in science and engineering  

• The number of workers involved in knowledge creation as full-time researchers 

• The proportion of technicians  

• The availability of workforce development training to update skills.  

 

Entrepreneurial ecosystem. This element reflects the entrepreneurial ecosystem within 
a country relevant to the creation and adoption of technological innovations.  

By translating revolutionary ideas into products that improve the quality of life, 
entrepreneurs are essential to the creation and adoption of technological innovation.  

Innovations can also serve as a platform for future discussions that improve the initial 
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product.   

Ideally, a country would employ strategies, including: 

• Minimal bureaucratic red tape to start and run business 
• Subsidies 
• Tax benefits 
• Tax cuts 
• Startup loans 

These policies help to create an environment that is conducive to entrepreneurship.  

The entrepreneurial ecosystem element also refers to: 

• The domestic credit available to the private sector 
• The availability of microfinance loans and venture capital 
• The ease of start-up procedures for a business 
• The ease of resolving insolvency 
• The ease of paying taxes 
• The ease of protecting investors.  

 

Regulatory framework. The regulatory framework to support technology innovation 
involves establishing laws and regulations. Laws and regulations are important to create 
new technology focused institutions and to provide the legal basis for institutional 
operation.  

A friendly environment around the legal, regulatory and institutional frameworks is 
required to support the development and integration of technology to benefit the residents 
of a country.   

To ensure competitiveness, legal tools are needed to encourage the practice of technology 
through the flexible purchases of technology inputs. 

An efficient legal framework also helps to provide security for researchers and investors. 
This security is necessary to compete in the international market and minimizes 
bureaucratic constraints in establishing institutions focused on technology innovation.  

The regulatory framework element refers to: 

• The existence of business friendly regulations 
• The balance of labor policies between the employer and employee in relation to 

the dismissal of workers 
• The rule of law  

  

Research funding. This element is about the focus of a country’s technology research 
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and development, and reflects the interest and financial ability of a country to influence 
the world in terms of global science and technology projects.  

Technology research and development carries benefits for humanity beyond the borders 
of a country. A primary requirement for technology research and development is the 
funding available for doing science research and developing applied technologies.  

This element for a country reflects the total expenditure on technology research and 
development carried out by the private sector, research institutes, university and 
government laboratories; philanthropic foundations and international NGOs; 
organizations outside the country etc.  

Absolute dollar figures are used rather than per capita figures as the size of expenditure is 
a vital indicator of the country’s ability to take on global projects that impact life on 
Earth.   

 
7. Levels of Technological Innovation Capability 
The level of a country’s technology capability is explored by reviewing diffusion of basic 
technology and the adequacy of the six elements of technology capability: technology education, 
systemic infrastructure, technology workers, entrepreneurial ecosystem, regulatory framework, 
and technology research to address the country’s development needs.i 

1. There is very little diffusion of basic technology innovations into the daily lives of the 
country’s residents and the country is inadequate in all five elements needed for technology 
capacity.  

E.g. Sudan is a country with very little diffusion of basic technology and is also 
inadequate in all the six elements.  In terms of diffusion of basic technology, the percent 
of population with access to improved water source, electricity, and improved sanitation 
facilities is 55.5, 32.6, and 24 respectively. The number of tractors per 100 sq km was 
11.7 in 2008. The incidence of tuberculosis per 100000 is 94. The percent of total deaths 
caused by communicable diseases and maternal, prenatal and nutrition conditions is 53. 
In terms of the five elements of technology capacity, the education sector is weak. The 
government expenditure on research and development is only 0.3% of the GDP and the 
number of scientific and technical journal articles is 2.0 per billion PPP$ GDP. The 
infrastructure available is minimal. With regard to infrastructure, electricity output is 
merely196.5 kWh/cap; the number of secure internet servers is nonexistent at 0 per 
million people; and the number of annual air departures was only 6,849 for 2014. The 
country also lacks in the availability of technology workers. The number of graduates in 
science and engineering is just about 16.02% of the total tertiary graduates. The 
entrepreneurial ecosystem is also not very encouraging; domestic credit available to the 
private sector is about 10.4% of the GDP, microfinance loans available is 0.1% of the 
GDP. In terms of the regulatory framework, the regulations are not business friendly with 
a regulatory quality value of only 9.4, the cost of dismissal of employees is high at 26 
weeks salary, and the rule of law is very poor with a negative value of 1.25. 
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2. There is some diffusion of basic technology innovations into the daily lives of the country’s 

residents but the country is not adequate in any of the elements required for technology 
capacity.  

E.g. Tajikstan is a country which shows some diffusion of basic technology. The percent 
of population with access to improved water source, electricity, and improved sanitation 
facilities is 73.8, 100, and 95 respectively. The country, however, is not adequate in any 
of the six elements. The education sector is weak. The government expenditure on 
research and development is only 0.1% of the GDP and the number of scientific and 
technical journal articles is 2.1 per billion PPP$ GDP. The infrastructure available is 
minimal. Electricity output is about 2119 kWh/cap; the number of secure internet servers 
is almost nonexistent at 1 per million people; and the number of annual air departures 
was only 2,606 for 2014. The country also lacks in the availability of technology 
workers. The number of graduates in science and engineering is just about 25.5% of the 
total tertiary graduates. The entrepreneurial ecosystem is also not very encouraging; 
domestic credit available to the private sector is about 17.9% of the GDP, microfinance 
loans available is 5.0% of the GDP. In terms of the regulatory framework, the regulations 
are not business friendly with a regulatory quality value of only 19.4, the cost of 
dismissal of employees is 15.5 weeks salary, and the rule of law is poor with a value of 
14.7. 

 
 

3. There is some diffusion of basic technology and the country is adequate in any one of the 
elements.  

E.g. Srilanka has an entrepreneurial ecosystem that is reasonably adequate. The domestic 
credit available to the private sector is 31.1% of the GDP, the number of days needed for 
a startup to legally operate is 10 calendar days. The ease of resolving insolvency is 
moderate at 47.8. The ease of paying taxes and protecting investors are reasonably high at 
55 and above. Srilanka is inadequate in technology education and research with only 
0.2% of the GDP being the gross expenditure on R&D and the number of scientific and 
technical journal articles being 2.9 per billion PPP$ GDP. Srilanka is also inadequate in 
technology infrastructure. The availability of electricity is poor at 585.4 kWh/cap and the 
number of secure internet servers is only 11 per million people. In terms of knowledge 
workers, the portion of the total workforce employed in the technology industry is only 
15.7% and only 18.4% of firms offer formal training to full-time employees. Srilanka is 
also inadequate in regulatory framework. The regulations are not business friendly with a 
rank of 107 out of 189 countries, and the cost of redundancy dismissal of employees is 
high at 58.5 weeks of salary. 

 
 

4. There is some diffusion of basic technology and the country is adequate in any two of the 
elements.  
E.g. Trinidad and Tobago is adequate in regulatory environment and entrepreneurial 
ecosystem.  
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5. There is some diffusion of basic technology and the country is adequate in any three of 
the elements.  
E.g. Mexico is adequate in technology workers, research funding and systemic 
infrastructure.  
 

6. There is some diffusion of basic technology and the country is adequate in any four of the 
elements.  
E.g. Qatar is adequate in technology education, systemic infrastructure, entrepreneurial 
ecosystem, and regulatory framework.  

 
7. There is some diffusion of basic technology and the country is adequate in any of the five 

elements of technology.  
E.g. Slovenia is adequate in technology education, systemic infrastructure, technology 
workers, entrepreneurial ecosystem, and regulatory framework.  
  

8. There is high diffusion of basic technology and the country is adequate in all six 
elements.  
E.g. United States of America. In terms of diffusion of basic technology, the percent of 
population with access to improved water source, electricity, and improved sanitation 
facilities is 99.2, 100, and 100 respectively. The number of tractors per 100 sq km was 
about 271.2. The incidence of tuberculosis per 100,000 is 3. The percent of total deaths 
caused by communicable diseases and maternal, prenatal and nutrition conditions is 6. 
USA is adequate in all six elements of technology capacity. Technology education is 
strong.  American students perform reasonably well on international standardized tests in 
math & science, there is strong collaboration between universities and the technology 
industry, and the number of scientific and technical journal articles is 20.6 per billion 
PPP$ GDP. USA is also adequate in terms of technology workers. The number of full-
time researchers and the number of technicians per million is 3,978.7 and 4,019 
respectively. The number of graduates in science and engineering is about 16.0% of the 
total tertiary graduates. The infrastructure available is also adequate. The availability of 
electricity is about 13,492.7 kWh/cap; the availability of government’s online service is 
94.5 on a scale from 0-100; the number of secure internet servers is 1,651 per million; the 
number of annual air departures was 9553,214; container port traffic amounts to 
46,488,523 in 20 foot equivalent units; and fixed broadband subscriptions is 31.06 per 
100 people. The entrepreneurial ecosystem is very encouraging. Domestic credit 
available to the private sector is high at 192.3% of the GDP. The ease of protecting 
investors is 65.8 and the time required to start a business is just 6 business days. In terms 
of the regulatory framework, the regulations are business friendly with a high regulatory 
quality value of 81.3, the cost of dismissal of employees is reasonable at only 8.0 weeks 
salary, and the rule of law is good with a value of 88.5. The government expenditure on 
research and development is $429 billion and is the highest by any country. 

i For each indicator for each country, the most recent value within the period 2004–15was used. 
ǂ The World Bank, Group. (2016).World development indicators [Data file]. Retrieved from 
http://data.worldbank.org/indicator 
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