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A B S T R A C T
The paper aims to develop and apply a methodological approach that could help to 
reveal incentives and future strategies of key National Innovation System (NIS) players 
considering the influence of global social, economic, scientific, technological and 
ecological trends. To fulfil this aim, a blended foresight methodology was applied, 
grounded on the platform of economic and classic foresight theory and considering four 
possible directions for using foresight methods: investigating and building a common 
vision; supporting evidence-based decisions; promoting communication and 
participation; inducing transformation and integration into the decision-making 
process. The main results and findings of the research include a list of 19 global trends, 
defined from literature analysis and the author’s expert knowledge, a short description 
of their influence on key NIS players, including society, business, infrastructure and 
institutions, science, education and government; and mapping more than 35 different 
foresight methods that could be used for revealing incentives and future strategies of 
key NIS players. The article’s theoretical contribution to economic theory consists of 
several parts. First, a NIS conception is examined through the prism of global trends and 
a dynamic aspect, whereas it is mostly investigated from statistical and static 
perspectives. Second, applying foresight as an instrument for researching NIS as  
a system is a developing academic area with some theoretical gaps, considered in this 
article by designing a conceptional research framework. Third, blending different 
foresight methods is always a craft, and the approach applied in this article contributes 
to it. Finally, the article presents several important trends which will appear in NIS and 
its key players’ transformation in the nearest 5–10 years. From practical implications, 
this article could be useful for proactive policymakers in the field of science, technology 
and innovation policy at national and regional levels for designing and providing 
measures for supporting innovation systems effectively. Foresight practitioners and 
experts are offered useful, practical ideas of different foresight methods and their 
possible combinations for everyday activities.   
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Introduction 

National Innovation Systems (NIS) will be radi-
cally transformed in the nearest future under the 
influence of global trends, primarily connected with 
Industry 4.0, widely spread Internet of Things (IoT) 

and artificial intelligence (AI), total digitalisation and 
new models of conducting research and innovations 
which become open, shared, multidiscipline and 
multicultural (OECD, 2021). Although there are 
hundreds of theoretical and empirical investigations 
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and thousands of academic papers describing the cur-
rent status of NIS in different countries and various 
aspects, approaches to global trends revealing and 
assessing their effects, the overall research landscape is 
still seriously fragmented. Key NIS players — busi-
ness, science, government, education and society — 
are changing dramatically along with technologies 
brought by a new technological wave, standards and 
requirements, such as non-carbon, ESG (environ-
mental, social, and governance) or ethical, face new 
challenges and opportunities. Their incentives for 
demand and supply of goods and services shift to new 
strategies that lead to their repositioning in the NIS 
conception. Accordingly, the role of NIS is challeng-
ing and expanding to become an ecosystem for all 
participants (Sena et al., 2021), providing more social 
and inclusive functions, supporting the adaptation to 
uncertainty as a new reality and forthcoming wild 
cards (events with low probability, but large-scale 
effects (Chulok, 2021)), such as the pandemic and its 
effects, and encouraging the transformation of inter-
national and domestic economic, social and techno-
logical systems. 

A fully-fledged scientific approach that could 
provide a theoretical framework for all these sophisti-
cated transformations is still in progress, as well as its 
instrumental part needed for revealing incentives and 
future strategies of key NIS players from the point of 
view of global trends. In this respect, the foresight 
approach has successfully proven its efficiency for 
identifying global trends and creating a future vision 
at national, industrial, corporate and regional levels 
for more than 70 years and within three-thousand 
projects that were conducted using foresight all over 
the world (Miles et al., 2017; Andersen et al., 2017; 
Sarpong & Meissner, 2018). Once a landscape of 
global trends is identified, different foresight methods 
could be blended to create a toolkit for dealing with 
key NIS players in several directions: investigating and 
building a common vision; supporting evidence-
based decisions; promoting communication and par-
ticipation, and inducing transformation and 
integration into the decision-making process. 

A research gap to which this article contributes 
consists of two parts: the methodological part, 
explaining how the future development of NIS and its 
players could be investigated and predicted through 
the prism of global trends and using different foresight 
methods; and the empirical part, precisely establish-
ing what global trends should be considered and what 
changes in NIS and its players could be induced. 
Consequently, more than 35 different foresight meth-

ods were mapped for dealing with different NIS play-
ers (i.e., representing business, society, science and 
education) considering 19 global trends. 

1. Literature review  

Classical works on NIS traditionally refer to 
research made by Lundvall (1992), Freeman (1995) 
and Nelson (1993) at the beginning of the 90s of the 
last century. They set a basic framework of this con-
cept, which lately was enhanced by the contribution of 
Edquist (1997) and other authors (OECD, 1997). This 
period in the economic theory was aimed at searching 
for different competitiveness factors at national, 
regional and corporate levels, and innovations were 
widely empirically tested to be one the most important 
factors along with a country’s financial and institu-
tional conditions. Initial approaches to NIS included 
business, science, education and several stakeholders 
as key players within rather a linear approach. As this 
conception became popular in policy-making agendas 
and more data were gathered, processed and investi-
gated, the framework was moving to a more sophisti-
cated view (Godin, 2007; Lundvall, 2007; Acs et al., 
2017; Godin, 2017; Lee et al., 2021). Nowadays, several 
different approaches and conceptual frameworks of 
NIS can be distinguished, which are primarily aimed 
at getting a snapshot of the current status of key play-
ers at national and regional levels (Lo et al., 2013; 
Leydesdorff & Porto-Gomez, 2019), searching for  
a new type of players, such as venture funds, start-ups, 
or industrial associations (Datta et al., 2019), delving 
deep into the process of knowledge creation and dis-
patch, including the conception of the so-called triple 
and quadruple helix (Etzkowitz & Leydesdorff, 2000; 
Carayannis & Campbell, 2009; Leydesdorff, 2012; 
Carayannis et al., 2018; Maruccia et al., 2020). Some 
authors include systemic, ecosystemic and dynamic 
approaches to embrace all NIS changes and transfor-
mations, including the Big Data analysis (Dedehayir 
et al., 2018; Prokop et al., 2021; Sena et al., 2021). 

One of the main research questions to be resolved 
is forecasting possible future NIS visions. This aca-
demic landscape is still rare. Some attempts were 
made by using agent-based and similar models, but 
they do not provide a full-fledged overview and have 
several limits and restrictions concerning data and the 
integration into the decision-making process (Zhangqi 
et al., 2021; Paredes-Frigolett et al., 2021). On the 
other hand, foresight as a theoretical and empirical 
instrument has been widely used to serve very similar 
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goals. With a vast history since the start as an expert-
based technique for forecasting perspective directions 
for science and technology development (e.g., applied 
by RAND in the USA (Georghiou et al., 2008) or 
Delphi survey in Japan (Zartha et al., 2019)) and the 
transformation into a very serious and sophisticated 
methodology that drawn on dozens of different 
research methods from social sciences, mathematics 
and econometric modelling, marketing and strategic 
management and even philosophy and psychology 
(Georghiou et al., 2008; Sokolov & Chulok, 2016; 
Gokhberg et al., 2017; Miles et al., 2017). Foresight 
could be used for investigating and creating future 
visions for business, education and scientific organisa-
tions, traditional and new industries, cities and 
regions, nations and even geopolitical unions (Vec-
chiato & Roveda, 2014; Rohrbeck et al., 2015; Cagnin 
et al., 2015; Keller et al., 2015; Piirainen et al., 2017; Do 
Couto e Silva et al., 2017), i.e., all current NIS players 
(Georghiou & Harper, 2011; Andersen, 2014; Aguirre-
Bastos & Weber, 2018). The increase in foresight 
methods and instruments gave rise to more classifica-
tions. Apart from traditional approaches that distin-
guish qualitative, quantitative and semi-quantitative 
methods, the most profound include the Foresight 
Diamond suggested by Popper, who distinguished 
four knowledge sources, i.e., creativity, evidence, 
expertise and interaction (Popper, 2008). Later, he 
upgraded his approach to the S.M.A.R.T. Futures Jig-
saw, using five classification indicators: scoping 
futures, mobilising futures, anticipating futures, rec-
ommending futures, and transforming futures (Pop-
per, 2011). Saritas et al. used a systemic approach and 
created the 7I classification following the key foresight 
study steps: intelligence, imagination, integration, 
interpretation, intervention, impact and interaction 
(Saritas, 2013). This idea is close to what Popper 
invented during his analysis of the main foresight 
loop, which includes pre-foresight, recruitment, gen-
eration, action and renewal (Popper, 2008). Some 
authors suggest a “client-oriented” approach to fore-
sight method classification in parallel with business 
offers: “basic”, “optimal”, and “professional” (Chulok, 
2021). They differ by expenditures, required resources, 
requirements for expertise and special software, the 
time of conducting, the granularity and accuracy of 
results, and provide potential foresight clients with  
a deep understanding of the pros and cons of each 
“package”, also managing expectations. 

In summary of the relevant field of these studies, 
NIS and foresight conceptions were developed initially 
to provide decision-makers at national, industrial, 

corporate and regional levels with relevant informa-
tion of a future vision and help them set appropriate 
priorities for their tactic actions in the field of science, 
technology and innovation. The initial pre-assumption 
for the first foresight studies in the early 50s–70s of the 
last century was that the future could be predicted or 
forecasted mostly by mathematical models or within 
large-scale expert surveys, such as Delphi. Later, as the 
external environment became more sophisticated, 
more research instruments and techniques had to be 
used and elaborated. The basic hypothesis for that 
period, which is still relevant, was that the future could 
be formed or designed by stakeholders (e.g., key NIS 
players) more than forecast by a limited number of 
highly professional experts. Nowadays, both concep-
tions admire the complexity and nonlinear linkages 
between stakeholders and search for a new theoretical 
and methodological platform for future development. 
This is somewhat coherent to what can be observed in 
the economic theory in its recent search for a deeper 
understanding of economic agent’s behaviour, incen-
tives, causality and drivers, and attempts to build 
linkages between micro-, meso-, and macrolevels. 
Similar changes occur at a practical level in the field of 
strategic development and futurism, where some 
experts warn about the fundamental shift from the 
so-called VUCA (volatility, uncertainty, complexity, 
and ambiguity) approach to the BANI conception 
(brittle, anxious, nonlinear, and incomprehensible). 
Anyway, in such turbulent theoretical and practical 
movements, foresight could be nominated as a univer-
sal platform or ecosystem to unite them all.       

Recent trends in foresight studies include more 
emphasis on stakeholder mapping and engagement 
(Saritas, 2013; Miles et al., 2017), deeper integration 
into the decision-making process (Gheorghiu et al., 
2016; Pombo-Juárez, 2017; Minkkinen et al., 2019; 
Wang & Li, 2019; Wright et al., 2020; Robinson et al., 
2021), increasing future literacy as a capability (Miller 
et al., 2018), and using a systemic approach to its 
organisation and conducting (Munigala et al., 2018; 
Van Dorsser & Taneja, 2020). These make a realistic 
idea of applying foresight methods for revealing 
incentives and future strategies of key NIS players.

Thus, this article answers the following research 
question: how foresight could be applied for better 
understanding incentives and future strategies of key 
NIS players? In search of an answer, conceptional 
frameworks were elaborated to understand NIS play-
ers in light of global trends, create a list of global 
trends that could influence key NIS players in the 
nearest future till 2030, and develop four bases of 
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applying foresight methods. As a result, 19 global 
trends were identified, and 35 foresight methods were 
included in the final matrix (Table 2).

The article contributes to the conceptual bridging 
of economic theory and practice in the field of techno-
logical change, innovations and economic systems. It 
presents a research methodology that reveals foresight 
possibilities for investigating NIS future and its key 
players, provides practical recommendations for 
decision-makers, including policy-makers for blend-
ing and choosing instruments for that, and opens the 
floor for further discussion.  

2. Research methodology 

Considering the approaches and results of the 
abovementioned works, the following research design 
(Fig. 1) and research methodology (Fig. 2) were 
applied.

Step 1 — identification of key NIS players. Six 
different stakeholders were distinguished for this 
article: society, business, infrastructure and institu-
tions, science, education and government. It can be 
argued that at least twice as many players exist, such 
as research funds, start-ups, different associations, 
expert societies and communication platforms that 
also play an important role in NIS. It is certainly true; 
however, for this conceptual model, it is enough to 
examine the created approach and leave some room 
for further improvements and discussions.

1 
 

 

Fig. 1. Conceptual research design framework  

 

 
Fig. 2. Research methodology: key steps  

Step 2 — setting global trends — was a challenge 
due to numerous profound reports, academic papers 
and research efforts devoted to their analysis. Among 
the most influential and scientifically proven origi-
nated in China, Japan, the UK (Saritas, 2013; Miles et 
al., 2017) and Russia with S&T Foresight 2030, con-
taining a detailed description of more than 150 global 
challenges for seven priority areas, such as ICT, 
nanotechnologies and new materials, medicine, bio-
technology, energy, transport systems, and rational 
use of natural resources (Sokolov & Chulok, 2016; 
Gokhberg et al., 2017). Finally, a list of 19 global 
social, technological, economic, environmental and 
political trends were elaborated according to the fol-
lowing system of criteria: a trend should be global, 
e.g., the influence should go beyond geographical or 
sectoral borders; sustainable, for at least the nearest 
10–15 years; and influential, e.g., has a significant 
current or potential impact on incentives and strate-
gies of investigated key NIS players (Table 1).

Step 3 — choosing appropriate foresight imple-
mentation — was made considering four groups: 

Group 1 “Exploring and building common 
vision” is connected with different foresight instru-
ments that provide insights about the future based on 
scanning global trends, extracting expert knowledge 
using various sociological methods and platforms (as 
technological platforms or wiki portals). 

Group 2 “Supporting evidence-based decisions”, 
including innovation and investment strategies and 
plans, stands upon hard data methods such as statisti-
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cal, bibliometric or patent analysis, mathematics and 
econometric modelling on statistical or empirically 
gathered data, Big Data analytics. 

Group 3 “Promoting communication and par-
ticipation” deals with a huge range of sociological and 
physiological methods aimed at inducing stakeholder 
interaction and making it sustainable, using modern 
IT technologies and opportunities. 

Group 4 “Inducing transformation and integra-
tion into the decision-making process” is one of the 
most demanded parts of foresight as it helps to trans-
late results into actions and provides the NIS stake-
holder navigation from “point A to point B”, applying 
such instruments as technological and business 
roadmaps, policy recommendations, scenarios and 
priorities.

Step 4 — applying a blended foresight for creat-
ing a recommendation list for the most efficient 
methods that could be used for revealing incentives 

Tab. 1. Global trends affecting key NIS players 

Social

Growing social tension and the emergence of new social classes

Digital citizenship

Developing practices of responsible consumption 

Ageing of the population and an increase in active longevity

Economic

Widespread of remote forms of employment

Increasing competition for talents

Development of a green economy and ESG principles vs new energy crisis and possible raise of demand for fossil fuels 

Growing corporate social responsibility 

Development of the concept of a “smart” city and a “smart” region

Hyper-connectivity and growth of the amount of generated data

Strengthening competition for natural resources 

Science & Technological & Education

The new industrial revolution and the increasing pace of the innovation implementation 

Accelerating the development of digital educational systems

Environmental 

Growth in the rate of climate change and the scale of its possible effects

Aggravation of the problem of biodiversity and degradation of ecosystems

Increase in the number of extreme natural phenomena

Development of climate management and terraforming technologies 

Political & Global

Global security issues, including cyber, economic, bio and food security 

Increasing the likelihood of the pandemic spread

Source: Elaborated by the author based on Chulok et al. (2021).

and future strategies of key NIS players by the above-
mentioned four groups. More than 35 different fore-
sight methods were finally included (Tables 2–7).

3. Research results

The results of applying the developed methodol-
ogy to six key NIS players are presented below in the 
following format: first, a short description of affecting 
global trends to incentives and strategies is done, and 
then, the foresight methods divided into four groups 
are depicted. Some methods are universal, such as 
STEEPV or scanning for mega- or global trends; 
however, they differ in their emphasis and estima-
tions concerning a particular NIS player, while others 
are more bound with a player, such as investigating 
research fronts for science or citizen panels for soci-
ety.  
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Fig. 2. Research methodology: key steps  

3.1. Society 

Global trends encourage society to go digital, 
age-active, behaviour-responsible and tolerant, 
increase the requirements for security in a broader 
sense, and create a resilient and smart envi-ronment, 
personalised products and services. Human capital 
plays an increasingly more im-portant role in the 
technological leapfrog and NIS development as the 
society’s (including HR) perception of innovation 
and new technologies becomes crucial. Uneven dis-
tribution of social classes and demographics, the 
reduction of response speed and the growing impor-
tance of social power and capital require a wide range 
of foresight instruments focused on revealing the 
future, inducing personal readiness for transforma-
tions, and providing comfortable communication 
platforms (Table 2).    

 Societal challenges are becoming more fre-
quently included in agendas of policymakers, NIS 
and foresight researchers, economics and innova-
tions. The general switch from pure economics and 
“cost/benefit” principles to the ideas of sustainability 
induces the application of different methods that help 
understand society more deeply and broadly (e.g., 
AI). Businesses are the first wave of NIS players to 
face this need as companies require elaborate seg-
mentation instruments relevant to at least the current 
status of their traditional and new consumers. In the 
nearest future, top-class research in this area could 
personalise the segmentation approach, literally, to 

each member of society regardless of age, nationality 
and other characteristics. 

3.2. Business 

The fundamental transformation of current busi-
ness models, widespread in ecosystems, including 
digital, and encompassing different economic and 
market aspects (e.g., the economy of trust, the shar-
ing economy, green or non-carbon economics, the 
silver economy, etc.) in one landscape reveals a real 
need for using foresight as an efficient instrument for 
competitive intelligence and forward-looking strate-
gies. Significant reduction in the response time and 
the need to adjust, and agile, literally, the “online” 
drive of the business demand for foresight methods 
mostly connected with the integration into the deci-
sion-making process and the creation of proactive 
systems for strategic analytics, are more frequently 
based on predictive Big Data analysis and smart rec-
ommendation systems (Table 3).  

Based on the above, foresight instruments could 
be divided into several types. The first type is simply 
adding new techniques and methods to traditional 
ones, e.g., conducting foresight sessions along with 
SWOT analysis or creating a BCG matrix. In this 
case, common results could be enhanced with a low 
synergy effect. Second, the opposite is more fre-
quently used when modern decision-makers want to 
update everything. This includes AI, Bid Data analyt-
ics, etc. However, without expert validation, even the 
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Tab. 2. Applying blended foresight methods: society 

Group 1 Group 2 Group 3 Group 4

Scanning for megatrends of 
social development, cultural 
and value transformation 

Scanning for global, national 
and regional trends connected 
with social and demographic 
changes 

Development of the social 
corporate responsibility

Identifying and meeting ESG, 
ethics and other requirements 
and principles valuable for 
society  

Creating ecosystems for 
boosting demand-driven and 
inclusive innovations 

Trend watching/environment 
scanning/trend monitoring 

STEEPVL analysis 

Identification of weak signals 
and wild cards (WIWE) 
connected with society, culture 
and values 

Stakeholder identification and 
mapping 

Statistical analysis 

Sociological monitoring 
and surveys based on 
representative samples 

Social futurology/ 
development of alternative 
scenarios 

Open events (lectures, 
masterclasses, etc.) aimed 
at discussing foresight 
approaches and results 

Citizen panels 

Foresight fleet/ marathons/ 
hackathons 

Creating information signals 
for different (relevant) social 
groups and stakeholders 

Distributing foresight results 
using IT platforms and 
techniques (inc. mobile 
applications) 

White papers/memorandums/ 
analytical reports 

Creating social-oriented 
ecosystems and clusters based 
on foresight results 

Creating different PR strategies 
aimed at different (relevant) 
social groups and stakeholders 

Social responsibility agenda 
setting, strategies, and action 
plans

Reputation management 
including security, 
transparency, ESG and ethical 
issues 

most profound model or software system only pro-
duces more picturesque figures. Third, a truly blended 
approach refers to fundamental changes to traditional 
strategic development instruments and their align-
ment to a complex fully-fledged methodology. 

For example, in the Russian S&T Foresight 2030, 
to get more interesting and attractive results for the 
business and to increase their representativeness in 
the whole research, a methodology was created that 
combined marketing methods (e.g., the market pull 
approach, the identification of product and service-
competitive characteristics) with traditional foresight 
instruments (e.g., the Delphi survey) and elaborated 
strategic sessions by adding results of the horizon 
scanning and stakeholder mapping (Gokhberg et al., 
2017). 

Nowadays, various businesses actually represent 
the “living laboratory” for testing different theoretical 
conceptions. As its role in NIS was changing, the 
demand for instruments dealing with the future was 
growing. Russia could be a good example of how a 
rapid and fundamental transformation could occur. 
For less than 15 years, Russian companies went from 
the “no need” position to the “must-have” imperative 
(Chulok, 2021).  

3.3. Infrastructure and institutions 

Global trends will result in a tremendous infra-
structure change in the nearest future: while previ-
ously it was mostly physical, many aspects are 

becoming more digital, such as research and innova-
tion development, generation and dispatching of 
knowledge, and logistics and supply chains. The 
cyber-physical embodiment of infrastructure reveals 
hidden capabilities of key NIS players, including 
small and medium enterprises, individual research 
and start-ups, and ensures multinational and multi-
sectoral teams and conducted research, decreases 
transaction costs and develops transparency. Such 
changes demand a radical transformation of institu-
tions that should be agile, open to new ideas and their 
implementation (e.g., within the so-called “sandbox” 
conception), and provide security in the broad sense, 
including cyber, product and mental (Table 4).  

Infrastructural and institutional challenges 
become increasingly more crucial for creating the 
knowledge-based and digital economy and trans-
forming to Industry 4.0 or further. The shortage of 
resources for the new industrial revolution, including 
natural, such as silicon for assembling semiconduc-
tors, electric energy for cybersports or AI learning, 
could put the infrastructural question on top. Rigidity 
and the increasing pace of changes create the demand 
for a new class of institutions. In this respect, different 
foresight instruments, such as trend watching and 
roadmapping could be useful. A good case of how 
they were applied is “International roadmap for 
devices and systems™”, which unites stakeholders 
from different countries and elements of value chains 
and provides a communication platform for design-
ing the future.   
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Tab. 3. Applying blended foresight methods: business 

Group 1 Group 2 Group 3 Group 4

Scanning for megatrends of 
markets, consumer patterns 
and demand 

Scanning for global, national, 
regional and industrial trends 

Demand segmentation and 
searching for new market 
niches 

Description of prospective 
goods and services and 
assessment of the timing 
of their appearance on the 
market

Identification of consumer 
characteristics of goods and 
services that determine their 
future competitiveness

Identification of global and 
local value chains and their 
promising (high-margin) links

Competitive intelligence/ 
identification of competitor’s 
plans and agendas 

Identifying potential cost and 
profit centres

New business model’s 
identification 

Boosting demand-driven 
innovations 

Winner and loser analysis

Trend watching/environment 
scanning/trend monitoring, 
including business trends 
analytics

STEEPVL analysis 

Analysis of five market forces 
by Porter/ industrial analysis

Competition analysis 

Identification of WIWE 

Statistical analysis 

SWOT analysis 

BCG matrix 

Developing market scenarios 
including market volume and 
the CAGR forecast 

Delphi survey made by large 
expert samples 

Empirical surveys made by 
representative and statistically 
informative samples 

Market pull approach 

Econometric modelling 

Macroeconomic and industrial 
models 

Product life cycle assessment 

Imitation modelling/
developing scenarios 

Predictive analytics, including 
IT technologies and Big Data 
processing 

Foresight-sessions/ industrial 
and business sessions aimed at 
creating a common vision and 
encouraging competitors to 
work together 

Interactive foresight platforms 

Creation of business 
ecosystems based on open 
innovation principles 

Expert panels 

White papers and 
memorandums 

Mid- and long-term strategies

Innovation and investment 
planning  

Setting priorities 

Technological, business and 
organisational roadmapping 

Win–win action plans 

Informing stakeholders and 
the CEO 

3.4. Science 

An increasing role of STI (science, technology 
and innovation) in national competitiveness, which 
was witnessed recently, was boosted by several wild-
cards — such as the pandemic and low oil prices. 
Growing expectations of finding Grand Responses 
for Global Challenges encourage deeper investiga-
tions into the nature of STI, all peculiarities of link-
ages, incentives and motivations inside this 
framework and create a fruitful discussion on differ-
ent foresight instrument implementation. Among the 
most influential is a new wave of modelling and 
forecasting enhanced by IT technologies. Another 
important issue is using various communication 
instruments of foresight: the scientific language 
always differs from the vocabulary used by other NIS 
players; thus, translation is essential for a common 
vision and solution (Table 5).   

Initially, foresight was applied for setting STI 
priorities. Today, its role is expanding and aims to 
identify research fronts and S&T frontiers, find areas 
for mutual collaboration at intercountry, intercul-
tural, and multidiscipline arenas. To fulfil such 
demands, foresight itself goes to the edge, blending 
traditional forecast methods, based on statistics and 
hard data with experts’ validation and their tacit 
knowledge, improving sociological and empirical 
instruments (e.g., online surveys, including Delphi, 
which can trace and count the response time) and 
applying Big Data analytics and AI. 

3.5. Education 

Education systems all over the world face difficult 
times caused by pre-pandemic challenges, such as 
digitalisation, spreading remote education, problems 
of retraction universities into research and innova-
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Tab. 4. Applying blended foresight methods: infrastructure and institutions 

Group 1 Group 2 Group 3 Group 4

Scanning for global, national, 
regional and industrial trends 
in the field of infrastructure 
and institutions 

Creation of a navigator or atlas 
describing different aspects 
of the future vision and 
demand for infrastructure and 
institutions

Identification of the global and 
local value and logistics chains 

Trend watching/trend 
monitoring 

Institutional analysis 

Statistical analysis 

Analysis of goods distributed 
within value and logistics 
chains based on databases 
(e.g., TiVA (Trade in Value-
Added) or WIOD (World Input-
Output Database)) 

SWOT analysis 

BCG matrix 

Benchmarking of suppliers 
institutional regimes 

Financial and business 
modelling 

ABC analysis/profit and loss 
analysis

Foresight session concentrated 
on b2b and b2g segments, 
procurement  

Creation of ecosystems/ 
integration in existing 
infrastructural or institutional 
ecosystems 

Creation and distribution of 
informational signals about the 
future vision and requests 

Engaging education and new 
skills for personnel employed 
in infrastructure and intuitional 
blocks of NIS 

Creating a roadmaps action 
plan for infrastructure and 
institutional part of a common 
strategy 

Financial and procurement 
strategy and action plans 

Supply chains management 

Changes in risk assessment 
models and plans 

Tab. 5. Applying blended foresight methods: science 

Group 1 Group 2 Group 3 Group 4

Scanning for scientific 
megatrends and research 
fronts 

Scanning for global, national, 
regional and industrial trends 
with application to scientific 
development 

Defining characteristics and 
effects from radical and 
descriptive innovations and 
scientific discoveries 

Identification of long-term 
basic and applied science 
problems that can create a 
framework for the future 
(e.g., teleportation, space 
colonisation, nanoassembling) 

In-depth interviews 

 

Identification of critical 
technologies and developing 
their portfolio (leading 
countries, centres of 
excellence, expenditures, 
effects, etc.)

Statistical analysis 

Bibliometric and research 
fronts analysis including IT 
techniques 

Patent analysis including 
creating patent landscapes 

Technological benchmarking 

Technological audit 

Technology push approach 

Delphi surveys 

Assessment of technology 
readiness level (TRL) 

Product life-cycle analysis 

Genius forecast (with 
prominent researchers and 
visionaries, futurologists, 
Nobel prize winners etc.)

Futurology/science fiction/
fantasy/ development of 
alternative scenarios

Scientific and technological 
WIWE

Foresight session with leading 
science experts  

Focus groups and private talks 

Creation and support of 
departments, spinoffs and 
start-ups based at universities 

Creation of internal 
environment for knowledge 
and innovation generation, 
distribution and circulation 

Creation of systems and 
ecosystems embracing 
scientific and educational 
institutions and based on 
principles of open science and 
innovation 

Scientific and technological 
roadmap 

Creating roadmaps for 
interconnection with scientific 
organisations and universities 

Developing various policy 
measures aimed at STI 
support, including the “policy 
mix” conception 

Creating national, industrial 
and regional systems for 
strategic foresight and 
planning and their initialisation 
(e.g., via special law or 
ministry mandate)   
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tions activities and changing society demands for 
education to be more agile, blended and offer “lighter” 
formats. After the global lockdown, the “old school” 
face-to-face communication was recognised as still 
desirable and live interaction has become a luxury 
good, but wherein some educational activities went 
online for a long time, at least to provide life-long 
learning for everybody. The third mission of universi-
ties and expectations from other NIS players open 
huge possibilities for foresight, especially for setting 
priorities for the future and creating efficient ecosys-
tems around universities (Table 6).  

Pandemic challenges forced fundamental trans-
formation of education as a system, including not 
only universities and schools but also corporate 
learning systems and the institute of mentoring. No 
surprise, education sometimes is more inert than 
other systems and teachers and students have to pass 
through endless challenges. Under such conditions, 
the participative and communicative role of foresight 
is highly valued. As it stands upon the scientifically-
based approach, it is more trusted than other concep-
tions, and its orientation for designing and forming a 
common vision is useful. Many world-known univer-
sities, such as the University of Manchester, Bialystok 
University of Technology or National Research Uni-
versity Higher School of Economics, used foresight 

for developing strategic agendas, educational and STI 
programmes.   

   3.6. Government 

The role of government in establishing and sup-
porting sustainable and efficient NIS was widely dis-
cussed since the occurrence of this concept in the 
mid-90s. Nowadays, the diversification of academic 
opinions and policy prescriptions differ from pure 
Adam Smith’s invisible hand approach to total inter-
vention into almost all NIS processes. Only time 
could judge which way was the most efficient, but 
what is common for all options is the increase of 
qualified clients among officials, growing demand for 
evidence-based foresight and policy instruments, 
interest in scenarios and gamification methods and 
expanding NIS conception to the ecosystemic 
approach (Table 7). 

The horizon of strategic planning is changing 
dramatically. Several years ago, almost all foresight 
and forecasts explored the year 2030 or similar, and 
now we see a rapid leapfrog to 2050 in the European 
Policy Agenda (Green Deal 2050), Indonesia Vision 
2045, China National Roadmap and Plan 2050, 11th 
Japan Foresight 2040–2050. To deal with such a long 
period, which is characterised by exponentially 

Tab. 6. Applying blended foresight methods: education

Group 1 Group 2 Group 3 Group 4

Scanning for megatrends in 
education 

Scanning for global, national, 
regional and industrial 
educational trends 

Defining characteristics 
and effects from radical 
and descriptive innovations 
influencing education systems 
and universities

Exploring the conception of 
the triple and quadruple helix 
to clarify the possible vision of 
education and universities 

Identification of possible 
directions for collaboration 
with scientific and business 
organisation  

In-depth interviews 

Identification of critical 
technologies and developing 
their portfolio (leading 
countries, centres of 
excellence, expenditures, 
effects, etc.)

Statistical analysis 

Bibliometric and research 
fronts analysis including IT 
techniques 

Patent analysis including 
creating patent landscapes 

Foresight session with leading 
experts in science and 
education 

Focus groups and private talks 

Creation and support of 
departments, spinoffs and 
start-ups based at universities 

Creation of internal 
environment for knowledge 
and innovation generation, 
distribution and circulation 

Creation of systems and 
ecosystems embracing 
scientific and educational 
institutions and based on 
principles of open science and 
innovation 

Youth foresight, including 
various methods of 
communication with pupils 
and students (e.g., summer/
winter schools, seminars, 
masterclasses) 

Scientific and technological 
roadmaps 

Creating roadmaps for 
interconnection with scientific 
organisations and universities 

Changes in educational 
standards and requirements 
due to results of foresight 

Educational policy 

Developing various policy 
measures aimed at STI 
support, including the “policy 
mix” conception 
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Tab. 7. Applying blended foresight methods: government 

Group 1 Group 2 Group 3 Group 4

Scanning for megatrends of 
geopolitical transformations, 
agendas and strategies of 
leading innovation counties 
and unions  

Scanning for global, national 
and regional trends connected 
with regulation and policies 

Setting science, technology 
and innovation (STI) priorities 
for mid- and long-term 

Identification of forks and 
alternatives 

Stakeholder mapping, 
including a description of their 
incentives and strategies 

In-depth interviews

Identification and description 
of key centres of STI excellence 

Developing timelines for 
regulation and institutional 
changes, included in 
key strategic documents 
(e.g., agenda papers, 
memorandums, etc.) 

Benchmarking analysis with 
other NIS indicators

Statistical analysis of key NIS 
indicators  

Empirical analysis (including 
questionnaire surveys) 

Policy scenarios 

Imitation models aimed 
at assessing effects from 
government actions within the 
“what if” conception 

GR and foresight sessions, 
including policymakers 

Providing context dialogue 
between government and 
other NIS players 

Exploring possibilities of the 
e-government conception 

Creating and supporting 
institutional and regulatory 
framework for developing NIS 
and connected ecosystems 

 

National roadmaps and plans 

Developing various policy 
measures aimed at STI 
support, including the “policy 
mix” conception 

Initiating ad supporting fully-
fledged foresight exercises 

Creating national, industrial 
and regional systems for 
strategic foresight and 
planning and their initialisation 
(e.g., via special law or ministry 
mandate)   

increasing uncertainty factors, foresight methods 
from the creativity group could be useful. 

For all these requirements, foresight could sug-
gest reliable instruments, especially in the field of 
integration into the decision-making process on an 
everyday basis and creating a fully-fledged foresight 
system at a national and industrial level as the one 
developing in Russia (Sokolov & Chulok, 2016). 

Discussion and conclusions
To choose an efficient methodology for working 

with the future, it is important to understand the 
peculiarities of demands from key NIS players, which 
moves toward better quality and in-depth foresight. 
The most significant trends are the growing demand 
for more evidence, expanding variability, and the 
increasing role of priorities.

Evidence implies the existence of a solid scientifi-
cally grounded research base, transparent and vali-
dated methodology. Arguments “according to 
experts’ estimates” or “the model showed” that satis-
fied decision-makers 10–15 years ago are no longer 
considered valid. Variability does not imply a descrip-
tion of the future according to one “base” or “target” 
scenario, but the characteristic of various alternative 
scenarios, e.g., simulation modelling or scanning for 
wild cards. Prioritising means not only ranking the 
recommendations in the field of markets, products, 
technologies or science directions. If earlier priorities 
often came using the “top-down” approach, and then 
their choice was supported by relevant arguments, 

now the process is increasingly more “bottom-up”: 
first, a landscape of global trends should be elabo-
rated, and then, depending on the criteria (social or 
ecological compliance, increase in revenue or mar-
ginality, meeting security and safety requirements, 
etc.) a list of priorities is formed.

The methodological model presented and applied 
in this article reveals several important trends which 
will appear in NIS and its key player transformation 
in the nearest 5–10 years. 

Changing the NIS role as a system and its move 
toward an ecosystem framework, which implies more 
sophisticated linkages among participants, searching 
for a balance between manual regulation and free 
development and deeper integration into solving 
forthcoming global challenges, primarily connected 
with the ageing population, energy and climate 
change, recovery of biodiversity. We notice increasing 
expectations from NIS stakeholders and especially 
policymakers for a transformative role of NIS (Havas 
& Weber, 2017), which could help economic agents to 
adapt to the new reality, change business models, 
mindsets and obtain knowledge and skills needed for 
deeper integration into the new technological wave. 

In this respect, foresight as a visionary basis 
could be very useful. A shift in academic and empiri-
cal research should also include creating or radically 
updating a statistical system that serviced the  
NIS conception from the static to the dynamic 
approach. 
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Redistribution of roles between key NIS players 
and the occurrence of newcomers, such as smart and 
megacities, regional and innovation clusters, virtual, 
garage and craft communities. We are witnessing how 
global trends are affecting incentives and strategies of 
key NIS players, and they are getting out of the frame-
works and boundaries that were efficient in the past. 
Society becomes more miscellaneous, torn and inclu-
sive, business moves from pure economic agenda to 
more complex, including social and environmental, 
infrastructure goes digital, institutions — more vul-
nerable, science and education face massive canopy 
of expectations for struggling with new threats and 
ensuring the development of human capital and gov-
ernment has to embrace these and provide a sustain-
able, transparent and efficient framework for the 
future. These innovations require revision of basic 
NIS conceptions, which have been set up previously, 
designing or updating the institutional basis. In this 
respect, foresight as communication and integration 
platform could be very useful. 

Craftmanship of blending foresight methods is 
becoming increasingly more crucial for supporting 
the transformation of NIS and its key players. After 
conducting dozens of foresight projects at interna-
tional, national, regional and industrial levels and 
investigating hundreds of similar research efforts all 
over the world, we can argue that there is no “silver 
bullet” for a “standard” foresight task. Four groups of 
possible foresight application types were investigated 
in this article, and more than 35 different methods 
were presented, creating a huge landscape of possi-
bilities for further empirical implication and aca-
demic discussion on how to apply blended foresight 
methods for revealing incentives and future strategies 
of key NIS players applying the global trends 
approach. The following were the most significant 
methodological trends. Mutual integration of quanti-
tative and qualitative methods allowing to compen-
sate the disadvantages of one tool with the strengths 
of others. For example, using the results of mathe-
matical modelling as input information for the work 
of expert groups and further “manual” verification, 
considering expert validation about those parameters 
or relationships that are impossible or difficult to 
model. Development of multidisciplinary and multi-
cultural research, which allows getting closer to 
accurate assessment and forecasting of real processes. 
For example, the assessment of the prospects for the 
use of new materials in the energy sector or the appli-
cation of neurobiological approaches to the analysis 
of the behaviour of economic agents requires the 

pooling of knowledge from many disparate areas. The 
widespread use of digital technologies, artificial intel-
ligence, Big Data analysis creates a new class of future 
research. They can take different forms from visuali-
sation (e.g., using augmented or virtual reality, allow-
ing to get inside a semantic cluster of global trends 
and study everything in 3D) to predictive analytics 
based on machine analysis of documents, for which 
the development of a market consensus forecast is, 
literally, sense of a momentary matter.

This article contributes to the economic theory in 
several dimensions. The economic development, ris-
ing role of technological, ecological and institution 
innovations, the increasing pace of technological 
change and other global trends were embraced in the 
NIS conception by the theoretical model suggested in 
the article. To create appropriate recommendations 
for dealing with the future of six NIS key players, four 
groups of foresight implementations were suggested. 
Then, for each NIS player, a mix of foresight methods 
was elaborated, including universal and specific 
instruments. Such a methodological approach con-
tributes to the general discussion of economic systems 
and their development and sets the scene for further 
enhancement and improvement. In terms of practical 
contribution, the article improves decision-making at 
national, industrial and corporate levels as it informs 
economic agents about precise global trends that can 
influence their future in the nearest 5–10 years, 
expands their toolkit for strategic development by 
suggested foresight instruments, and induces changes 
and transformations towards the desired vision. Its 
social impact could be as high as that of global trends, 
which could affect the society and almost each its 
member, depict their possible influence on different 
NIS players and their linkages. For experts and spe-
cialists in economic development, innovation, tech-
nological change and growth, this article provides  
a vast landscape for delving deep into the blending of 
foresight methods. 

Future lines of research include conducting  
a more sophisticated literature review, including the 
description of cases, providing comparative and nar-
rative analysis, engaging bibliometric software. The 
discussion of the research findings could be detailed 
in a separate book as research literature on NIS and 
foresight is extensive. The same further research 
could be done with the suggested methodological 
conception: defining six key NIS players at different 
levels and broadening their number. Finally, inter-
country or intercultural research could be done as 
NIS is country-specific, and it could be interesting to 
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implement the suggested methodology in different 
counties and then compare results. 
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