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ABSTRACT

Purpose: One of the key factors promoting economic growth is regarded to be technological innovation
and entrepreneurship. However, technical innovation can also be utilized as a driver of new production
alternatives to minimize the negative effects of developments on society and nature in the current
economic climate, where issues relating to environmental preservation and conservation play a vital
role. This research seeks to investigate the relationships in technological innovation in the G20 nations
sustainable development from a theoretical standpoint. The results indicate that the G20 group has
benefited greatly from technological innovation in terms of economic growth, social development,
environmental sustainability, and sustainable development. The results also indicate that, depending
on the development, technological innovation can have many types of repercussions.
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INTRODUCTION

Focusing on business sustainability in
the context of the market is essential for all
countries that wish to endure and remain
competitive. One approach to do this is to
focus on technical innovation,
entrepreneurship, and continual
development in this constantly changing
environment that is being impacted by
factors other than the crisis. One of the
company's strategic goals is to put an
emphasis on sustainable business, which
results in resource allocation, resource
setting, and socio-economic and financial
sustainability, as well as a favorable effect
on the globalized economy.

Economic strategies have always
been concerned with the development of
new technological innovations, but it has
only been in the last few years that
sustainability has come to the forefront of
discussion and grown significantly in
importance. Many nations economic
expansion is frequently accompanied by
overuse of natural resources, which has
detrimental effects on the environment and
society. It has become apparent that social
equality and environmental sustainability

are necessary for sustained economic
growth. In spite of its importance,
economic growth should not be the primary
determinant of progress, according to this
paper, which also argues that Innovations,
Entrepreneurship and environmental
aspects should be considered into
consideration.

Entrepreneurship and technological
innovation can be seen as vital for the
sustenance and development of today’s
economies in  the world. Since,
technological innovation and
Entrepreneurship paves the way for new
jobs, increased productivity, and new
enterprises to achieve the sustainable
growths, the competition is fierce and
encourages innovators to keep coming up
with new ideas or risk seeing their
companies go out of business or their
products become commodities. Innovative
economies are more resilient, more
productive, better equipped to support
greater living standards, and more change-
adaptive. The particular tool used by
entrepreneurs to utilize change as an
opportunity for a service or product is
technological innovation. It is capable of
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being introduced, of being practiced, and of
being presented as a discipline (Drucker, P.
2014). The correlation amongst innovation,
entrepreneurship, and economic
development is nowadays a significant
topic in today’s fast growing world
economy and technological innovation
implementations.

The economy will be significantly
more  influenced by  technological
innovation in the years to come. We are in
the early stages of a digital-industrial
revolution, in  which new digital
technologies are beginning to transform
various industries. For example, traditional
industrial assets are now becoming
intelligent, interconnected devices, and new
manufacturing processes like additive
manufacturing are revolutionizing how we
design and construct products. Artificial
intelligence and robotics developments will
accelerate this shift even more.

THEORETICAL BASIS

The term "innovation” is originated
from the Latin word innovatus, although
Schumpeter's work is where the present
definition and established paradigms of
innovation first appeared (Chen et al.
2018). Innovation is described as "new
combinations” of new or existing
knowledge, resources, equipment, and
other elements as well as a dynamic process
of the market providing of anything,
resulting in additional value (Schumpeter
1934). Under the changing global
environment, innovation is a key
component of corporate values
implementation, and understanding its
effects is important as a growth engine for
the economy (Chen et al. 2018; Ko and Lu
2010).

The previous studies recognized the
significance of entrepreneurship and
innovation in economic growth. The
relationship between entrepreneurship and
innovation and their effects on economic
development was  emphasized by
Schumpeter in his book "The Theory of
Economic Development 1911-1934." He

coined the phrase "entrepreneur as
innovator" and saw innovation as a crucial
force in driving economic dynamics and
competitiveness. Innovation, in his words,
is a "process of industrial mutation; that
continuously revolutionizes the economic
structure  from inside, continuously
destroying the old one, continuously
constructing a new one.
(Schumpeter,1934).

Also, Entrepreneurship is viewed as a
critical avenue for creating sustainable
goods and services and putting new
initiatives into action that deal with a
variety of environmental and social issues,
according to prior literature. The economic
literature has long recognised the
significance of entrepreneurs as agents of
society and economic change.

According to Stefan, Comes, Szabo,
and Herman (2012), the combination of
entrepreneurship with innovation produces
innovative entrepreneurship, which refers
to new businesses built on unique, ground-
breaking innovations.

Many researchers have already
shown how vital technical innovation is to
achieving sustainability. This interest was
generated by a variety of knowledge areas,
including technology, energies, finance,
entrepreneurship, and  administration,
among many others. These topics include,
among others, the social impacts of
technology, Telecommunications and
sustainable growth, technologies for
sustainable development, education and
online  learning, globalisation and
forecasting technology, social
entrepreneurship and technology, and
sustainability and green energy technology.
Omri (2018) also finds that technological
innovation in  high-income countries
promotes environmentally friendly
production by incentivizing investors to
employ cutting-edge technologies for a
kinder environment. He further argues that
low- and middle-income countries should
make substantial efforts to develop and
implement cutting-edge technology in
order to achieve a balance between



sustainability and economic growth, which
is in the interests of the society.

According to Baumol (1990), it has
become apparent that "Schumpeterian
innovative entrepreneurs™ exist side by side
with ~ "defending and need  of
entrepreneurs”; the latter are those who start
a new business not because of growth
markets or innovative ideas but rather
because they must make money to survive.
This type of “survival-driven” self-
employment is especially prevalent in
developing nations (Naudé, 2009), where
people are frequently driven by poverty and
a lack of structured possibilities into
entrepreneurship development like
informal economy and conventional and
solutions and services, which are typically
found in the informal sector (Stam, 2011;
Goedhuys and Sleuwaegen, 2010). In
addition, Canton et al. (2005) contend that
human behaviour, such as educational
achievement, as well as technological and
economic variables, such as R&D
investment and inventions, impact the
economic growth of the country. In the
beginning, human capital directly improves
productivity across all factors. The
introduction of advanced technologies,
inventions, or representations might boost
businesses' technical activity (Romer 1990;
Benhabib and Spiegel 1994; Teixeira and
Fortuna 2004; Cinnirella and Streb 2013).
Aghion and Howitt (1992) demonstrated in
their Schumpeterian endogenous growth
theories that R&D efforts may result in
innovation, which is a requirement for
technical advancement, which determines
economic development in a Schumpeterian
creative destruction process.

The most vital competitive strategy,
according to Schumpeter (1943), is one that
is motivated by innovative products,
innovative technologies, resources, and
innovative organizational models.
Schumpeter can be credited with helping to
create the concept of innovation in general,
according to Fagerberg (2002). According
to this viewpoint, Fagerberg (2002)
discovered that Nelson and Winter (1982)

continued to promote Schumpeter's theory
by viewing capitalism as a force for change
although  agreeing that the word
"neoSchumpeterian™ was the most fitting
term for the evolutionary approach. They
recommended that businesses reinvest their
revenues in technological advances and
more productive equipment, introducing
along the rewards of high profits and
growth, as opposed to the corporates that
did not put this into practice, Fagerberg
(2002) noted, noting that these scholars
shared some similarities with Schumpeter.

In fact, sustainable development is
seen as a viable route to refocus growth
towards a more integrated approach, which
seeks to build a symbolic link between ideal
economic, social, and environmental
systems for both present and future
generations (Folke et al., 2002; Cobbinah et
al. 2011). This goal was inspired by the
notion that the social, environmental, and
economic pillars of sustainable
development are intricately intertwined and
cannot be taken into  account
separately (Strange and Bayley, 2008).

Fagerberg and Srholec (2008) argue
that economists like Lucas (1988) and
Romer (1986) started to create modeling
techniques with an emphasis on technology
as the engine of growth and development;
technological innovation started to be seen
of as a crucial variable, starting the "new
era of growth." Thus, Entrepreneurs use
technological innovation as a specialised
technique to seize opportunities presented
by change to launch new products or
services. It can be taught, it can be
practised, and it can be represented as a
discipline (Drucker, P. 2014).

Since, Entrepreneurs act as change
agents. An economy's performance is based
on how successfully its citizens can adapt
to new possibilities.” (UNICE (1999,
Fostering Entrepreneurship in Europe; the
UNICE Benchmarking Report 1999,
Brussels, p.6). Entrepreneurs play a crucial
role in the invention process, and their
potential for entrepreneurship is a crucial
component of the information transfer and
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commercialization processes (Stefan et al.,
2012). According to (Wennekers & Thurik,
1999; Audretsch & Thurik, 2001),
entrepreneurship is a micro driver of
growth in the economy and technological
innovations.

Additionally,  growing  survival
entrepreneurship could be detrimental from
an economic and environmental standpoint
(Vivarelli, 2013). Entrepreneurs with an
innovative mindset can change the
economy, add to sustainability, and
generate employment (Silvester, 2015).
Through innovation, institutions,
organisations, and nations may spur change
and advance the development of more
sustainable services and sustainable goods
(Silvestre,2015).Survivalist businesspeople
can disrupt markets and harm growth in the
economy (Quatraro and Vivarelli, 2014).

The study by Freeman and Soete
(1997) on the possible advantages and
disadvantages of technological innovation
has revealed that while it is identified as a
catalyst  for economic progress,
technological innovation is also considered
as a factor in environmental and social
deterioration. According to Hall and
Vredenburg(2003), technical developments
might be seen as offering competitive
benefits from a commercial perspective. On
the other hand, they can also be viewed as a
risk factor, a deterrent to competition, and a
reason for business collapses.

According to the data from the
literature study in the previous paragraphs,
technological innovation has had a
significant role in boosting economic
growth (OECD 2005). While technological
innovation is acknowledged as a catalyst
for economic progress, Freeman and
Soete's (1997) study on the possible harms
and advantages of technological innovation
has demonstrated that it is also considered
as a factor in environmental and social
deterioration.

The foundation of technological
innovation is technology, which is a
complex system made up of multiple
entities or subsystems of technologies with

a relationship between each entity and at
least one other entity in the system for
achieving particular goals (see Coccia,
2019a, 2019b; Coccia and Watts, 2020).
According to Coccia (2005a, 2020a),
technological innovation may be classified
into a number of typologies based on the
degree of change and socioeconomic
impact:  Technological systems (a
collection of innovations that are
technically and economically interrelated,
such as nanotechnology or biotechnology);
technological ~ revolutions  (pervasive
changes in technology); incremental
innovations (gradual modifications of
existing products and/or processes, such as
detergents for dark clothes); radical
innovations (dramatic changes of existing
products/processes, or creation of new
products to satisfy needs or solve problems
in society, such as contact lenses) cf.,
Coccia, 2012, 2015a, 2015b, 2016b, 20173,
2017b, 2018a, 2018b, 2019c¢, 2020a, 2020d,
2020e; Coccia and Wang, 2015).

In order to attain and/or maintain
goals, problem-solving activities in a
particular research/technology  field
produce technical innovations (Coccia
2016a, 2017c). Since they transform
environmental and organizational inputs
into valuable new products and/or
processes for satisfying needs, solving
problems, and/or supporting goals of
adopters in markets and society, technical
competence and problem-solving
approaches are essential for developing
technological ~ innovations.  However,
According to Hall and Vredenburg (2003),
technical developments might be seen as
offering competitive benefits from a
commercial perspective. On the other hand,
they can also be viewed as a source of
danger, decline in competition, and
collapse of businesses.

A process known as "diffusion of
technological innovation™ occurs when
various groups of individuals or businesses
begin utilizing new goods and/or
procedures. The innovators, early adopters,
early majority, late majority, and laggards
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are the main groups of adopters in the
dissemination of technological innovation.
According to Coccia (2005a), the diffusion
of technological innovation has an effect on
social economic systems that is comparable
to seismic waves.

Science, technology, and innovation
are the fundamental pillars of development
and competitiveness between businesses
and nations, according to authors like Viotti
and Macedo (2001). In addition, they
directly affect population quality of life and
have the potential to address social and
environmental issues. By affecting the three
pillars of sustainability and having a
significant impact on initiatives to advance
economic vitality, environmental
sustainability, and social  progress,
Constantinescu  and  Frone  (2014)
demonstrated that technological innovation
is essential to advancing sustainable
development.

Different theories can be used to
explain technological evolution, including:
traditional ~ theories based on the
competitive replacement of an old
technology or innovation with a new one;
and new theories based on a multi-mode
interaction  between technologies or
innovations,  like the theory  of
technological parasitism proposed by
Coccia (2019a) and Coccia and Watts
(2020).

Fokkema et al. (2005) asserted that
technology was a crucial component for
sustainable development with a more
concentrated emphasis on the social and
environmental components of economic
progress. The authors claim that in order to
maintain sustainable development,
technical advancements should be at the
forefront of concerns due to the
requirement for a qualitative leap in
environmental efficiency and the creation
of products and services. According to
Martens and Rotmans (2005), a proper
emphasis must be placed on the complexity
of social processes in order to make the
transition to sustainability. Fokkema et al.
(2005) claim that all firm stakeholders are

involved in the process of sustainable
technological innovation from the outset of
the technical design process, beginning
with the conceptualization of the problem
to be solved.

G20 Countries

The G20 is an intergovernmental
group of 19 major economic countries and
European union (both developed and
emerging), which are spread over Asia,
Europe, Euro-Asia, North and South
America, the Middle East, and Oceania.
G20 countries consists of Argentina,
Australia, Brazil, Canada, China, France,
Germany, India, Indonesia, Italy, Japan,
Republic of Korea, Mexico, Russia, Saudi
Arabia, South Africa, Turkey, the United
Kingdom, the United States, and the
European Union.

The G20, today's primary economic
council of developed countries, is formed
by including the European Union as a
single entity. Together, the 19 G20 member
nations represent around 77% of global
GDP, 60% of global commerce, and 62% of
global population (Vestergaard 2011).
Most of the world's top economies, both
industrialized and developing countries, are
represented by the G20, which also
accounts for around two-thirds of the
world's population, about half of its
geographical area, and about 90% of
worldwide commerce.

The G20 is a significant form of
global governance and whether it is
legitimate (Beeson and Bell 2009;
Callaghan 2013b; Cammack 2012; Cooper
2010, 2012; Cooper and Pouliot 2015;
Cooper and Thakur 2013; Downie 2017;
Kharas and Lombardi 2012;Postel-Vinay
2013; Subacchi and Pickford 2011; Wade
2011; Woods 2010). The G20 is a step
forward from the pre-existing G7 (Group of
Seven) leaders' meeting in terms of its
ability to improve collaboration and
coordination among the  different
established and emerging nations that form
its membership, as well as its ability to avert
future economic crisis.



"Necessity Entrepreneurship" is more
prevalent among G20 nations that are in the
efficiency-driven stage or transitioning to
the innovation-driven stage than those with
"innovation-driven™ economy.

Given the requirement to guarantee
interoperability across G20 markets, G20
nations advocate for shared standards in the
steps to be adopted to capitalize on this
progress. Platforms, ecosystems, and
frameworks for collaboration underpin
these new technologies; thus, international
collaboration, standard harmonization, and
interoperability will be crucial to
maximizing advantages and minimizing
interruptions.

METHOD

In order to conceptually analyze the
relationships ~ amongst  technological
innovation investment and economic,
environmental, and social growth, the
nations that make up the G20 group were
chosen for this study using the secondary
data and resources.

ANALYSIS AND DISCUSSION

According to the phases of
development of a nation, the empirical
study shows that the impact of innovation
and entrepreneurship on economic growth
and development varies. According to the
economic theory of phases of development,
there are three stages: the factor-driven
stage, the efficiency-driven stage, and the
innovation-driven stage (Porter et al.,
2002).

As economies get closer to the
boundaries of knowledge, innovation
becomes even more crucial since it
becomes harder to add value by just
absorbing and  modifying  foreign
technology.

Out of the 19 economies of the G20
member countries, only one, India, is at
Stage | being factor-driven, one is in
transition from Stage | to Stage Il Saudi
Arabia, three are efficiency-driven
economies, Indonesia, China, and South
Africa, five are in transition from Stage II

to Stage Il Russia, Turkey, Argentina,
Brazil, and Mexico, and the rest are
innovation-driven economies.

The Innovation Input Index and
Innovation Output Index are each built
around five and two pillars, respectively,
according to the "Global Innovation Index,
2015", which is based on the simple
average of input and output sub-index
scores. Each pillar is then further broken
into three sub-pillars, each of which is made
up of a separate indication, for a total of 79
indicators. There are three performance
groups: "Innovation leaders," which are the
top 25 countries with GIl scores of 50 or
higher, including eight G20 nations: South
Korea/Republic of Korea, Japan, France,
United Kingdom, Germany, Canada,
United States, and Australia; "Innovation
achievers," which are the economies that
performed 10% better than their peers for
their level of GDP, including India and
China; and "Innovation underperformers,"
which were the nations that performed 10%
worse than their peers. Some nations, such
as lItaly, South Africa, Turkey, Mexico,
Brazil, Russia, and Saudi Arabia are also
referred to as "innovation underperformers™
since they merely underperformed to the
point where they didn't meet any GllI
grouping requirements. It must be
emphasized that economies that are factor-
driven, efficiency-driven, or in transition
from Stage Il to Stage IIl, with the
exception of Saudi Arabia, have lower GDP
per capita levels than economies that are
innovation-driven or that are in transition
from Stage Il to Stage I1I.

The assumption that the G20 group's
implementation of this type of investment
helps them achieve their sustainable
development goals and is geared to meet
market pressures and anticipate consumer
needs, as discussed by Hall and
Vredenburg, was made possible by the rise
in investments in technological innovation,
which were associated with rising CO2
levels (2003).

The innovative performance of
nations like Argentina, Indonesia, South
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Africa, Turkey, Mexico, Brazil, Russia, and
Saudi Arabia, whose GDP/capita has been
recognized as also being cut, is lower than
the G20 average of 45.71 (own estimates).
While both China and India have
maintained high innovation performances
over the past several years, they do have
one thing in common: they perform better
when it comes to producing new
technologies and knowledge. Due to poor
performance in certain of the inventive
performance  measures, Italy  has
maintained a stable standing since 2014 but
has been unable to gain a spot on the
innovative leaders or achievements boards.

According to recent  studies,
innovation—and particularly the ability of

businesses to innovate—is crucial for
economic growth. Identifying the effects of
innovative entrepreneurship on economic
and social development. As a percentage of
all G20 SMEs engaged in manufacturing,

SMEs introduced product and process

innovations (technological innovations),

whereas marketing and organizational
innovations (nontechnological innovations)
were introduced by SMEs.

Public R&D (innovation) spending
has a considerable macroeconomic
beneficial influence on economic growth,
making R&D investment essential for a
sustained economic growth in the G20
countries. It is entirely consistent with
Schumpeterian theories of economic
development and may be characterized as
"innovation driven" GDP growth.

the cause of young entrepreneurs at
the local, national, and international levels;
an alliance of organizations from
industrialized and developing economies
that makes discernible progress toward its
objective of a world where more
entrepreneurs grow businesses, create jobs,
change lives, and ensure future economic
prosperity; and as a recognized body that
exists as part of the official G20 process and
is able to engage, contribute to, and
influence the findings of the G20
Economies and sustainability.

In comparison to other G20 nations,
the business environment in India is more
entrepreneur-friendly, according to a
research by Ernst & Young. According to
the Ernst &  Young  research,
Entrepreneurship Barometer, private equity
agreements increased 523% in India
between 2005 and 2010 compared to a 22%
decline in the average G20 country. Eighty
percent of Indian business owners said they
had better access to capital, and the highest
percentage of G20 nations—98 percent—
agreed that their culture supports
entrepreneurship.

One of the first multilateral
organizations to provide developed and
developing market nations with equal
standing, the G20's creation marked a
milestone in global collaboration. The G20
agenda reflects this, having changed
throughout time to cover topics relevant to
both established and emerging countries.
For the G20 members, sustainable
development is one of these top priorities.

CONCLUSION

Individually and collectively,
innovation and entrepreneurship are
beneficial for overall economic growth.
Due to the fact that certain economies are
far behind the average level of creative
entrepreneurship seen in G20 countries,
there is also a negative association.
Investment in R&D is essential for a
sustained economic growth in the G20
countries since public R&D (innovation)
spending has a large  positive
macroeconomic influence on economic
growth. In order to facilitate the transition
from necessity-driven entrepreneurship to
innovative entrepreneurship, economies
with  necessity-driven entrepreneurship
should adopt policies that inform
entrepreneurs about the powerful economic
potential of innovative entrepreneurship to
impact the economic development of their
respective nations, assist them in organising
their businesses through expert
consultation, fund entrepreneurs to run their
businesses efficiently, and reward new idea
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implementation by them. The economic
and social components of sustainable
development are favourably impacted by
technological breakthroughs and
entrepreneurship in G20 nations, whereas
the environmental dimension is only
marginally. The G20 should research and
participate in the creation of policies that
will maximise the possibilities for more
flexible and entrepreneurial work styles
that new technology will be enabling more
and more. Digital industrial breakthroughs
have lowered the bar for starting your own
business and working for yourself. New
technology, however, also make labour
more adaptable and efficient.
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