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Preface 

Entrepreneurship has been seen as an alternative for social development in the world. 
Various literature reports various efforts in different economic realities and social 
dynamics. Thus, entrepreneurship has been seen as a survival mechanism for people 
with limited resources or few job opportunities, often linked to rural populations or 
migrants to the city. It has also been seen that entrepreneurship has been the mainstay 
for several families related to such entrepreneurship in a small town. 

Also known are the efforts made by governments and NGOs to support the 
development of entrepreneurship, generating training and financing programs for 
entrepreneurs, generating the economic development of several families involved, 
and generating jobs. Also, some ventures have been guided to develop sales at national 
and even international levels so that global entrepreneurship has also been achieved. 
However, little has been explicitly reported about green entrepreneurship, which 
is increasing due to the pandemic COVID-19 has taken a more significant role. 
Because of this, this book seeks to cover different conceptual aspects, supported by 
the broad approach to sustainability, providing concrete examples of entrepreneur-
ship, addressing the importance of the entrepreneurship mindset, and developing 
topics that should be part of future research to support the further growth of green 
entrepreneurship in the world. 

This book shows the view of authors and editors in a highly relevant and timely 
global change movement: green entrepreneurship. Highlighted in the book are rele-
vant literature and academic knowledge. We expect the book to guide students, 
governments, teachers, universities, schools, firms, and citizens. Also, we trust that 
this work supports creating more entrepreneurship initiatives and can be greener, 
collaborating with the UN Sustainable Development Goals. 

Lima, Peru 
Hong Kong 
Lima, Peru 

Aldo Alvarez-Risco 
Subramanian Senthilkannan Muthu 

Shyla Del-Aguila-Arcentales
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Creating a Green Circular 
Entrepreneurship Mindset in Students 

María de las Mercedes Anderson-Seminario and Aldo Alvarez-Risco 

Abstract Today in the world, there are still entrepreneurs who prefer a model of 
linear growth and consumerism, which means that the objective is to increase the 
production and sales volume of products in the market and their profit, which also 
requires a greater consumption of resources. While other entrepreneurs consider 
incorporating new business models, where processes that allow resource efficiency, 
respect for the environment, and sustainability are applied. Likewise, the OECD 
considers that entrepreneurs must evolve and change their values and processes 
because of the risks that may arise in the future due to environmental and climate 
challenges. How can we develop entrepreneurs with a circular and green mentality? 
By generating awareness in the new generations, it is possible to improve the compet-
itiveness, efficiency, and effectiveness of the different production and consumption 
processes, leading to economic growth. 

Keywords Entrepreneurship · Green entrepreneurship · Circular 
entrepreneurship · Green education · Circular · Circularity · Circularity 

1 Entrepreneurship and Its Evolution 

Like many concepts, entrepreneurship has been evolving, having many changes 
and reorientations in classical theories, modern theories of economics, and business 
theory but always framed in the origin of this [86]. The definition of entrepreneurship 
changes from a risky person and not approved for being innovative in the thirteenth 
and fourth centuries to becoming a political entrepreneur or for the government in the 
sixteenth and seventeenth centuries. Then, in the eighteenth and nineteenth centuries, 
it became a person who carried out some business. The most significant change occurs 
when the entrepreneur from a political entrepreneur becomes a market entrepreneur 
belonging to the private sector, such as in the agricultural sector, manufacturing, and 
trade, and where there is uncertainty and risk of future prices in the market [31, 86].
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2 M. de las Mercedes Anderson-Seminario and A. Alvarez-Risco

In 1730, the concept of entrepreneurship was defined to people who worked 
for the government as private suppliers of goods and services or also called at 
the time political entrepreneur, obtaining predetermined income, but with uncer-
tain future costs, which is how Cantillon applies the term explaining that the word 
entrepreneur existed and changed the orientation from a political entrepreneur to a 
market entrepreneur [12, 85, 86]. New contributions were later made by Say and Mill, 
such as the success of an entrepreneur and his essential contribution to society and 
himself, and he defined the entrepreneur as a leader, who foresees, assumes risks, 
evaluates projects, and manages the factors of production to satisfy the needs of 
consumers and generate high productivity [77]. Likewise, for Say, entrepreneurship 
includes many economic activities, including planning, organization, supervision, 
innovation, and capital financing. 

While Mill considers that the development of entrepreneurship is an impor-
tant activity in the growth and development of a country to manage a venture 
requires special skills, which Marshall reinforced in 1980, who recognizes that the 
entrepreneur is a leader and is willing to take risks, Mill also incorporated the word 
“entrepreneur” into the English language with the same meaning “entrepreneurship” 
[31, 57]. von Mises [91] examined the concept of entrepreneurship, focusing on the 
capabilities of entrepreneurs in the development and management of business being 
for Knight: ability, effort and luck and for von Mises: evaluator, entrepreneur, and 
withstanding uncertainty [31, 86]. 

Entrepreneurship and its evolution allowed the emergence of two currents, first the 
Environmental School where we can consider Schumpeter as the predecessor where 
he says that entrepreneurship is “Entrepreneurship is essentially a creative activity, 
that is, an innovative function” [34]. The soul of Schumpeterian entrepreneurship is 
innovation, which is “The introduction of something new: a new idea, method, or 
device” [79]. Innovation is the key to the economic development of any company, 
region of the country, or the country itself, and as technologies change, existing 
products scale down, and old or obsolete industries shrink. Inventions and innovators 
are the pillars of the future of any economic unit [56]. Therefore, the Schumpeterian 
entrepreneurial theory explains the outbreaks of entrepreneurship, which originated 
a series of entrepreneurial manifestations generating the so-called Entrepreneurial 
Era [10]. 

The second current is the Psychological School, whose representatives are [90] 
[1966] and [45], who focus on finding the personal traits of a successful entrepreneur, 
in search of a pattern of characteristics that can be part of the entrepreneur or that 
can be optimized through education, but if they are one of the characteristics of 
the entrepreneurial individual. Kirzner sees the entrepreneur as a creator because he 
finds a viable opportunity to develop. Likewise, Kirzner states that entrepreneurial 
discoveries constitute “steps through which markets tend to achieve coordination, 
gradually replacing earlier states of generalized mutual ignorance with successively 
better-coordinated states of society”. 

In summary, we can say that entrepreneurs drive economic growth by introducing 
innovative products, services, methods, production, technologies, and processes that 
improve the productivity of the company and increase competition in the market [7]
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and as stated by Say is not a simple manager but also has the vision to project himself 
in the market [77]. 

2 Does Entrepreneurship Incentivize the Growth 
of Economies? 

Institutions define rules and norms as well as reflect the heterogeneity of how and 
why economic activities are organized within a given structure which varies, and it 
is individuals and organizations that tend to comply to maintain their positions and 
legitimacy [5, 6, 13]. 

In different regions, due to the regulations, entrepreneurship has different modes 
[33, 81], implying that human behavior is conditioned by the institutional envi-
ronment [62]; therefore, the decision to develop a new venture is also determined 
by institutions, within the framework of production. The way institution’s struc-
ture economic benefits influence nature, effort, and entrepreneurship activities [14, 
27, 59]. Formal and informal institutions incentivize individuals’ behavior, which 
influences the evolution and behavior of entrepreneurial activity in an economy 
[5, 82, 88]. 

Entrepreneurship is attracted to institutions that provide security, such as rules 
related to intellectual property protection, employment, contract enforcement, market 
regulation, education, and others [9, 39]. Informal institutions influence entrepreneur-
ship and trust [38, 83]. For high-impact entrepreneurship, the most important thing 
is an institutional environment full of new opportunities created by the knowledge 
and capital necessary for their implementation and development [82]. 

The behavior of the institutional environment generates measures that support 
the development and growth of a country. The economic production of a country 
(GDP) and GDP per capita measure the level of income and standard of living of an 
economy determined by investment, consumption, trade, and public spending. These 
variables reflect the internal demand and business opportunities to be entrepreneur-
ship opportunities [51]. According to the literature, it is indicated that there is a direct 
relationship between economic condition and entrepreneurship using GDP (growth) 
and GDP per capita indicators [15, 50, 51]. We can analyze how the GDP has devel-
oped, which means higher income and greater demand for goods and services if it is 
positive, and the opposite if the indicator presents a negative figure. If the figure is 
positive, we can say that there are opportunities for business, employment, and higher 
income, which is a start for entrepreneurship [93]. Therefore, it can be considered 
that any country with negative indicators does not stimulate entrepreneurship.



4 M. de las Mercedes Anderson-Seminario and A. Alvarez-Risco

3 Entrepreneurship in Education 

Universities are the institutions that develop the competencies and skills of students 
and turn them into future entrepreneurs [5, 84], and having entrepreneurship training 
generates new businesses during their studies at university or later [1, 68]. Hence, 
education and training in entrepreneurship is a concern and a goal to be fulfilled for 
many states [53]. 

Universities should direct training toward local or international entrepreneurship, 
which possibly depends on the nature of each program. It should be emphasized that 
in an international venture, a high level of innovation and proactivity is required, 
which allow a broad reach in the international arena, and the ability of a company to 
internationalize through a venture depends on its ability to grow and expand interna-
tionally [20, 60]. Many firms engage in international entrepreneurship to strengthen 
their competitiveness [60]. International entrepreneurship is the finding, evaluating, 
developing, and implementing new opportunities outside one’s own country [66]. 
As an inherently entrepreneurial process, it involves creating value across borders 
that determine the benefits and risks of venturing into the world, which depends on 
knowledge and networking as essential factors of speed and success. 

Whatever the training route with local or international entrepreneurship, it 
should be clear that there is a close relationship between research, curriculum, and 
teaching [75]. The different subjects can encourage the development of innova-
tion and entrepreneurship education through the curriculum that allows students to 
improve and develop a competitive graduate profile and achieve their own goals 
[52]. Entrepreneurship at the undergraduate level offers a different context [8] 
because the student is in a training stage which is directed toward self-employment 
and entrepreneurial awareness [80] and in the efficiency and effectiveness of 
entrepreneurship [1, 65, 71]. The achievement and success of an educational system 
with entrepreneurship training should be reflected in the intention of students to 
become self-employed upon graduation [5]. 

Entrepreneurship education is considered a dynamic process because of the acqui-
sition of new knowledge and the perfection of skills and competencies related to the 
creation of enterprises and new market opportunities, which are related to pre-existing 
knowledge that in the end, the combination of all these allows achieving functional 
learning outcomes [40]. 

Entrepreneurship education have three objectives: (1) creating awareness of 
entrepreneurship, (2) preparation through knowledge, and (3) applying knowl-
edge through practices [47]. In addition to motivating students in entrepreneurship 
through knowledge and cognitive and functional skills, universities must provide 
the necessary resources (infrastructure, technology, counseling) for students to start 
new businesses [71, 92]. Likewise, other educational institutions apply to learn 
processes in entrepreneurship through a strategic collaboration between universities 
and companies [94]. 

Here, we have an essential question: Is the learning received by students sufficient 
to generate growth in a country’s economy? In recent decades, we must consider that
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companies have been created and developed as part of the integration of economies. 
In a globalized world, they have been driven to more significant trade in the face 
of lower tariff barriers, in search of lower costs and better information and commu-
nication technologies. This advance has led to an increase in transaction volumes 
and the development of new business models impacting ecosystems and generating 
problems in the world’s economic, social and ecological development [3]. It means 
a transition from a linear model to a circular model generated by environmental 
problems, resource depletion, economic challenges, and social problems leading to 
the non-sustainability of companies and economies [35]. Therefore, there is a shift 
and an adaptation in entrepreneurship education that universities should provide in 
search of the planet’s prosperity. How do future entrepreneurs develop their personal 
experiences in this new knowledge of circular green entrepreneurship? 

4 New Business Models: Circular and Green 
Entrepreneurship 

Increased competition, climate change, resource scarcity, price volatility, and insta-
bility have developed a global concern. This situation has led companies to adapt to 
new production processes, moving from a linear process to a circular one, aiming at 
competitiveness and respect for the environment. 

The first model, the circular economy, is an alternative to the linear model, 
presented on the need to generate more sustainable development and balance ecolog-
ical, economic, social, and environmental conditions [43]. Likewise, there is a 
growing current that advocates for an alternative model of processes for produc-
tion and consumption, allowing the sustainability of the economy; likewise, there is 
the opinion of researchers who consider that it should include cooperation between 
different actors and generate the incentive for the development of public inventions 
to promote sustainable production patterns [25, 26, 35, 67, 74]. 

The adoption of the circular economy needs companies to shift from an approach 
focused on their operability to an ecosystemic vision where different actors interact 
dynamically to create environmental and socio-economic value [70, 95] while gener-
ating business and economic opportunities for the benefit to society. [28] consider that 
understanding the circular economy model is not complicated, but what is compli-
cated is putting it into practice due to the complexity and diversity of processes that 
make up a company or an area of it. According to [32], the process of changing from a 
linear to a circular model requires three levels: macro-level (agreements with the state 
to reduce the impact of climate change and promote innovations at the public and 
private level), meso-level (policies that promote change in companies), and micro-
level (economic incentives for the generation of the adoption of renewable energy 
and recycling models). These different levels show us that the development change 
is complex due to the need for radical changes at the different levels mentioned [26].
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The second model, green entrepreneurship, is defined by the United Nations [87] 
as an efficient model in the use of resources, oriented to reducing or eliminating 
environmental problems and socially inclusive. In a green economy, employment 
and income should be fostered by public and private investment in economic and 
infrastructure activities that reduce carbon emissions, make improvements in energy 
use, generate resource efficiency, and prevent the loss of biodiversity. 

Social entrepreneurship enters as a new model where economic activities are used 
to provide resources to the organization to achieve its social mission based on values 
[17]. Social entrepreneurship is born with a purpose for change that has enabled the 
creation of organizations that focus on addressing social and environmental problems 
and enable the design, development, innovation, and promotion of sectoral regula-
tions and assistance to facilitate the transition process toward green economies green 
growth. Social entrepreneurship is considered one of the main contributors to the 
green economy. Social enterprises that work and contribute to the improvement of 
the environment are referred to as green (social) enterprises practicing green (social) 
entrepreneurship [63]. 

Green entrepreneurship aims to create and implement solutions to environmental 
problems and promote social change not to harm the environment. It is also consid-
ered that green entrepreneurship could be a new paradigm of entrepreneurship rather 
than entrepreneurship, as green entrepreneurs have broader motivations than just 
launching environmentally friendly products and services for a niche market [44]. 
Green or environmental entrepreneurship can be explained based on theories on 
entrepreneurship and the economics of environment and well-being as a critical 
element for successful sustainable entrepreneurship [23]. Green entrepreneurship 
favors those sectors where lifestyles and consumer health and safety aspects are 
considered very important, such as green tourism, green foods, green construction, 
eco-friendly fashion retailing, and others [76]. 

The question is born, what is the best model? Any circular model should also 
include a green model [67]. The circular model sees by the different processes 
of product reuse, remanufacturing and refurbishment, lower resource, and energy 
use which allows products to be more economical than conventional recycling of 
materials which helps to reduce negative environmental impacts and stimulates new 
business opportunities [46]. While the green business model initiative is essential in 
recognizing new green business opportunities, it has a crucial role in transforming 
the existing business paradigm in a more sustainable direction. Environmental and 
social perspectives are considered and purely economic benefits [78]. 

What differences do we find between a traditional entrepreneur with circular 
and green entrepreneurship?
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Fig. 1 Differences between a traditional entrepreneur with circular and green entrepreneurship 

Green and circular entrepreneurs are important players in the business ecosystem 
that will help implement more sustainable production processes that will lead to 
sustainable consumption. Sustainable consumption and production aim to develop 
competitiveness based on sustainable principles that enable economic development 
while reducing environmental and social costs and providing workers with a better 
working environment and climate (Fig. 1). 

5 Education and the Circular and Green Entrepreneurship 
Mindset 

About the term “entrepreneurial mindset,” [54] introduced the term as well as defined 
it, although the term mindset had been previously mentioned by [64]. The first defi-
nition of entrepreneurial management was “a way of thinking about business that 
captures the benefits of uncertainty” [54]. It is a behaviorally analyzed definition that 
seeks the best opportunities through disciplined, coordinated, and focused execution 
[69].
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Likewise, [54] focused their research on successful entrepreneurs to determine 
how they think and behave. After 20 years, [49] took up McGrath and MacMillan’s 
idea and added a third question: How do they feel? The three questions led [49] to  
define the proposed macro-vision of the entrepreneur’s mindset, composed of the 
cognitive, behavioral, and emotional aspects. These three elements comprehensively 
define entrepreneurial management, differentiating it from other entrepreneurs [54]. 
Thus, [69] developed a conceptual model that develops it under the idea that the 
mindset is not born from nothing, but it is essential to consider the convictions or 
expectations of opportunity that trigger the cognitive responses of entrepreneurs. 

Entrepreneurial mindset conceptual model 

Source Adapted from [69] 

There is a low level of research even though there is broad agreement that the 
entrepreneur’s mindset is a vital mechanism in the entrepreneurial process that stim-
ulates recognizing opportunities and creates new companies and opportunities [ 48]. 
But also, [61] makes known that despite the limitations in research and the lack of 
understanding of the concept itself, two currents have been developed which together 
allow understanding the mindset of the entrepreneur does because it is the founda-
tion of what it is and the second current claims to be a cognitive ability, a way of 
thinking of the person. It can be concluded that people either have or do not have 
an entrepreneurial mindset, but it is also said that the entrepreneurial mindset is a 
strategic cognitive response generated by a perceived opportunity stimulus [37, 69] 
which is based on knowledge and experience. 

The entrepreneurial mindset is based on the opportunity by goal-oriented 
entrepreneurial behavior produced by its conceptualization and when the value of 
autonomy, proactivity, innovativeness, competitiveness, and risk-taking are inte-
grated with specific opportunity beliefs [69]. In some people, these traits are carried 
with them, and therefore the entrepreneurial mindset is easy to develop, while 
other individuals do not have these traits developed, and therefore, developing the 
entrepreneurial mindset requires more effort or is not achieved. According to [55], 
the entrepreneurial mindset recognizes an opportunity formed in response to the 
environment in which the individual develops in which he or she perceives, recog-
nizes, and believes that an opportunity exists, representing a cognitive response to 
an environmental stimulus. Therefore, the entrepreneurial mindset can be developed 
or improved over time through information, knowledge, and experiences [69]. We
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can then say that all expectations and trends related to the opportunities found in a 
market and all strategic thinking in response to external factors can be developed 
through training. 

The universities should generate knowledge, skills, and good practices, aiming to 
train professionals in production, innovation, consumption, and management strate-
gies of sustainable models and generate green and circular entrepreneurs from them 
[11]. In the literature reviewed, some authors mention the importance of entrepreneur-
ship as the requirement of entrepreneurs who develop sustainable business ideas and 
who can find and develop business opportunities, turning them into a product or 
service to be marketed in the national and international market. Incorporating strate-
gies and sound environmental practices in the company promotes the development 
of new products, innovations, efficiency in using resources, and generates greater 
productivity [72]. 

Teaching methods are essential to make entrepreneurship studies more interactive, 
proactive, and practical. Thus, universities should develop or reform their curricula 
and incorporate subjects or academic areas related to entrepreneurship. The subjects 
in addition to entrepreneurship training courses should be complemented with the 
practice of entrepreneurship, entrepreneurship and the soft skills required by an 
entrepreneur [52]. Thus, the participation of students and teachers in green and 
circular business plans should be generated, as well as the development of prac-
tical training in start-ups and existing companies. Other methodologies that allow 
students to develop their skills and knowledge are case studies, business simula-
tion games, and prototypes of green circular products. All these methodologies and 
others to be developed should be part of their subjects to promote the development 
and mindset of entrepreneurship [29, 52, 89]. 

Likewise, green and circular entrepreneurship should be a knowledge that should 
be transversal throughout a curriculum and remain in a specific subject and should 
be part of the subject matter of compulsory subjects such as specialization. The 
curriculum should inculcate through its subjects the importance of change toward 
sustainable development objectives and thus train them to create and manage future 
companies with a responsible attitude toward the environment. Just becoming aware 
of the necessary change is not easy; currently, entrepreneurs require adopting new 
sustainable practices or models. They lack experience, knowledge, and capabili-
ties to incorporate green and circular models [42]. New companies entering the 
market should consider good environmental practices and sustainable models from 
the beginning and have professionals with the skills to develop and generate appro-
priate environmental strategies about production and communication strategies and 
consumption toward consumers [73]. 

Recent suggested lectures about green approach

. Waste reduction and carbon footprint [36]

. Material selection for circularity and footprints [58]

. 3D print, circularity, and footprints [21]

. Virtual tourism [21]
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. Leadership for sustainability in crisis time [2]

. Virtual education and circularity [18]

. Circular economy for packaging [16]

. Students oriented to circular learning [22]

. Food and circular economy [19]

. Water footprint and food supply chain management [41]

. Waste footprint [4]

. Measuring circular economy [24]

. Carbon footprint [30] 

6 Closing Remarks 

Companies require an entrepreneurial mindset that enables changes, transforma-
tion, innovation, competitiveness, and management strategies that allow a circular 
green production and consumption. As time progresses, environmental values regain 
importance in society, and consumers in their different ages change their perception 
or learn of its importance and levels of need and satisfaction, which allow compa-
nies to change and assume new models and sustainable business practices to satisfy 
society. Universities should focus their study programs or reinforce them to generate 
a more significant development of the mentality of an entrepreneur and channel it to 
the development of new projects that generate growth and welfare of the economy of 
a country, such as managing companies in a responsible way about the environment. 
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Abstract Traditional entrepreneurship focuses on a take-make-waste strategy to 
deliver goods on the market. Nonetheless, environmental and social concerns foment 
the necessity to adopt a new perspective of producing and selling products and 
services. It is worth mentioning that current businesses are constantly competing 
for differentiation methods to attract clients. This chapter aims to outline the impor-
tance of incorporating green strategies into the supply chain of entrepreneurship to 
deliver value. Also, we discuss the potential classification of green entrepreneurship 
according to technological opportunities and their business model. Finally, green 
innovation among the different subsystems of the value chain of entrepreneurship 
is crucial for the effective implementation of sustainable development. The findings 
show the current practices of businesses putting several green initiatives through tech-
nology and innovation. Nonetheless, there is a gap between green entrepreneurship 
and public and government awareness of these venture capitals. It is recommended 
that governments promote green business practices and ensure a suitable environment 
for entrepreneurs’ stability. 

Keywords Green · Ecology · Sustainable · Circular · SDG · Entrepreneur ·
Entrepreneurship · Business · International business 

1 Introduction 

As a consequence of climate problems growing continuously day by day, the neces-
sity of creating and implementing new green technologies is increasing, too [123]. In 
the near past, innovations and perspectives have been focused on sustainable develop-
ment, seeking the improvement of technologies and practices adopted by society [67].
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Nowadays, companies from diverse industries have to employ up-to-date method-
ologies, considering “environmental, social, and economic issues” for enterprise 
R&D [75]. Green technology models are created mainly to optimize energy use in 
all processes involved in creating, generating, and delivering a product or service. 
Likewise, when talking about sustainable and innovative products, they are offered 
to reduce the environmental impact, but instead of the operations and management, 
it is referred to their consumption [75, 108]. 

Economic, social, and, above all, environmental sustainability is of profound 
importance to people [4, 6, 8, 16, 28, 38–41, 50, 57, 81, 117, 138, 154, 191, 223, 
228, 237] institutions [17, 21, 33, 34, 65, 69, 70, 145, 150, 180, 197, 205, 217, 228, 
231, 232] and firms [7, 11, 27, 55, 60, 92, 101, 153, 181, 185, 208] and activities as 
tourism [5, 12, 76–78, 168, 178, 187], education[8, 17, 26, 30, 34, 36, 80, 186] circular 
economy approach [1, 19, 35, 59, 104, 139, 148, 152], prices [49, 52, 122, 126, 146, 
165, 202], hospitality [13, 112, 119, 132, 155, 177, 227], intellectual property [2, 
20, 25, 48, 58, 111], health [3, 9, 10, 18, 22–24, 29, 31, 42–44, 71, 84, 93, 104, 110, 
159, 184, 192, 229, 230, 238–240], and research [87, 88, 140, 173, 182, 188]. 

In addition, green technology implemented by different brands has stimulated 
strategies that lead to “competitive advantages and environmentally sustainable value 
chains” [216]. This chapter analyzes green entrepreneurship business models, where 
they come from, how they work, how many are, and their value to traditional models, 
operational processes, management aspects, and logistic chains. 

2 Entrepreneurship Traditional Approach 

Entrepreneurship as a concept is an activity in which new companies are created, and 
existing ones are repowered and are expected to expand in the long term in the global 
market [109]. The policies currently being developed aim to increase the development 
of the internationalization of companies in which the public and private sectors have 
an essential role to play [46]. There is a relationship between the global productive 
functioning of nations, the economy, and the formation of an entrepreneurial culture 
that is important for the country’s development [109]. 

Entrepreneurs recognize an opportunity being translated into a business and 
assume the risks that may occur within the life cycle of the enterprise [109]. Two 
fundamental functions fall to these people mentioned above; the first is to iden-
tify untapped profit opportunities, where the traditional model of having a purely 
economic outlook and deficiency in the technological field, the second is to be consis-
tent in innovating with an emphasis on a production where improvement is needed 
because it is essential to provide a different value proposition to that offered by the 
market [163]. That is why companies with this model still in force have a linear 
process where they make high demands on natural resources, which are governed 
by extracting, manufacturing, consuming, and disposing of them, thus generating 
pollution that only harms humanity [156].
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According to [210], in 2020, 61% of start-ups offered B2B solutions, a process 
of selling products or services to other companies, and 39% had a form of a business 
transaction directly with the end consumer. New companies worldwide are created, 
and others fail, many of them originating from China or the United States, but the 
development of the strategic plan and the business model differentiates them for 
success [174]. 

The different realities of countries can trigger the formation of a limiting factor 
for entrepreneurship with a traditional model, which can bear economic, social, or 
technological development [109]. The adaptation of new market scenarios that the 
economy demands is one of the challenges that must be faced. In this area, the issue of 
innovation must be addressed because it is necessary for an organization, especially 
when the trend is toward the employability of new technology seeking quality and 
efficiency. 

3 Technology and Green Entrepreneurship Business 
Models 

3.1 Sustainable Innovation and Green Technological 
Opportunities 

For green technology, sustainability has been developed as a basis, emerging from 
the growing awareness and responsibility in economic, social, and environmental 
terms [103]. According to [108], sustainability helps to improve different character-
istics that not only focus on the value proposition or the production process but also 
on the search for sustainable solutions for packaging development, the resolution of 
product standards, the reduction of waste-eco-efficiency, and the increase of upcy-
cling. Tunn and Dekoninck [219] specify three ways in which sustainability functions 
as a contributing factor to the innovation of companies that choose to develop it, as 
follows:

. Improving packaging solutions: Companies seeking to apply sustainability to 
their product packaging must first identify which aspects they would like to change 
and the possible solutions. The most often appreciated solutions are the develop-
ment of more biodegradable packaging that contributes to the circular economy; 
for this, they recycle old packaging or decide to change the distributor.

. Reducing waste—Eco-efficiency: To contribute to this aspect, manufacturers 
apply different ways, involving both production and after-sales processes. On 
the one hand, they seek to reduce energy and water consumption, besides 
limiting waste and transportation, in addition to the maximum use of resources, 
which derives from the improvement of design and the use of surplus mate-
rials as resources to be used in various projects. Also, to avoid product waste by 
consumers, companies can choose to improve the quality and durability of their
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products, offer durable designs, and provide free maintenance, all to extend the 
life cycle of the products.

. Other sustainable solutions for standard products: When it comes to offering 
sustainable solutions, they are not always focused on impressing the consumer but 
on taking care of the environment and the health of society as much as possible. It 
can use more natural raw materials that can be recycled and allow a lower impact 
of carbon footprint, fair-trade ingredients, certifications of sustainable aspects, 
inputs that can be renewable, comply with government regulations and create 
standards within each company.

. Upcycling: This term refers to the reuse of materials, which are not necessarily 
part of the products marketed by companies but can be various items that are 
recycled to generate new products of more excellent value. For example, the 
creation of a bag from seat belts. 

It has been shown that the transition of sustainable processes integrates constant 
innovation in a long-term period due to the change of structures, being these 
economic, industrial, technological, and cultural. However, it also integrates short-
term results such as reforms at the business and governmental levels [62]. Sustainable 
innovation is distinctive from traditional innovation in three different ways: (1) It 
focuses on the reduction of environmental impact. (2) It constantly improves aspects 
at the business level, such as production, marketing, and administration. (3) It has a 
direct effect in external terms, such as environmental costs. 

Schaltegger et al. [198] highlight the direct relationship between sustainable 
models and business drivers. It is essential to mention that to generate sustainable 
strategies, and business models need to be modified according to their new objectives. 
Similarly, if a company aims to achieve a specific business model, the strategies must 
include sustainable solutions. Just as innovation works in tandem with sustainability 
for the generation of new eco-solutions, there are times when sustainability hinders 
innovation. Tunn and Dekoninck [219] make mention of 3 ways:

. Suppliers of sustainable materials: Difficulty finding distributors that share the 
sustainable proposals that manufacturers suggest, especially for small companies 
that, when looking for distributors with such characteristics, only find a small 
number that is not certified, have low quality, or do not share the same standards.

. Issues with consumers: There are times when, in generating a new sustain-
able design, the esthetics of the previous design are lost, which may affect the 
preferences of new or less loyal consumers.

. Cost: The development of new sustainable solutions involves costs that can be 
perceived as high compared to conventional ones, which integrates the whole 
process of developing and creating sustainable strategies, the materials, and finally, 
the consumer’s perception. Profit margins should be calculated based on the 
company’s objectives; however, too high a price may decrease consumer demand. 

Innovation is also a driver for new sustainable products, which, to be developed, 
also need support measures to achieve the desired results. In this way, “Innovation 
and investment are seen as drivers for the green technology development” [123, 193].
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“The transition to green technologies may result in the loss of income and jobs in 
the brown industries” [123]. 

4 Classification of GreenTech Business Models 

This section aims to identify those sustainable activities that contribute to sustainable 
business models. By taking into account case studies, sustainability rankings, and 
Webpages of organizations that promote industrial sustainability [64], literature has 
classified green business models in the following dimensions: 

1. Maximize material and energy efficiency, 
2. Close resource loops, 
3. Substitute with renewables and natural processes [64, 118, 190, 216]. 

Regarding the first dimension, it aims at optimizing processes by reducing the use 
of material and energy resources to mitigate the environmental impact and contribute 
to the reduction of waste and emissions [64, 118, 190, 216]. For instance, lean manu-
facturing is a production method that seeks to reduce waste in the whole production 
process [64, 137, 158, 161]. We can consider Toyota Production System (TPS) as 
an example of this method [64, 190], as it eliminates waste at every stage of its 
processes by its seven wastes approach, which includes waste of overproducing, 
transport, waiting, inventory, processing, motion, and defects [86, 98]. 

When it comes to the second dimension, closing resource loops refers to not 
allowing anything to be wasted or discarded through reusing, recycling, and reman-
ufacturing materials [64, 118, 190]. For example, the carpet manufacturer interface 
introduced a business model based on a cradle-to-cradle design, which means that 
a product can be remade or recycled at the end of its life cycle. Nevertheless, this 
business model failed because of an efficient recycling system. It was not until 2006 
that interface became a pioneer of the first commercial recycle and reuse system, 
introducing green products for a closed-loop business model [216]. 

The last dimension to be mentioned is substituting with renewables and natural 
processes. This dimension seeks to make industrial processes more benign and 
contribute to reducing waste and pollution and the use of finite resource supplies. It 
aims to reduce emissions related to the use of non-renewable resources, such as fossil 
fuels, by introducing renewable sources [118, 189]. Some examples of renewable 
energy solutions include solar photovoltaic panels in developing markets [64], B2U 
storage [189], and onsite windmills for manufacturing processes [64]. 

Considering the previously mentioned dimensions plus technological opportuni-
ties (new enhanced and existing technology), [216] propose the following greentech 
business model archetypes (Table 1).
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Table 1 Greentech business model archetypes 

Maximize energy 
efficiency 

Maximize material 
efficiency 

Close resource 
loops 

Substitute with 
renewables and 
natural processes 

New 
technology 

I. Energy 
efficinnovator 

IV. Material 
efficinnovator 

VII. 
Recyclinnovator 

X. Greenew 
substituter 

Enhanced 
technology 

II. Efficiency 
energizer 

V. Efficiency 
materialenhancer 

VIII. 
Recyclenhancer 

XI. Greenhanced 
substituter 

Existing 
technology 

III. Energy 
efficreator 

VI. Material 
efficreator 

IX. Green 
technolooper 

XII. Greentech 
substituter 

Source Trapp and Kanbach [216] 

5 Business Model Archetypes 

5.1 Energy Efficinnovator 

This archetype aims at promoting better use of energy resources, reducing emissions 
and pollution through the development of new technologies [216]. One example is 
the introduction of blockchain-based technologies, allowing customers to purchase 
power from local producers or microgrids [73, 212, 216]. Nevertheless, it cannot be 
decentralized due to the high costs associated with its management [73, 162, 226]. 

5.2 Efficiency Energizer 

This archetype promotes better energy use by improving existing technologies [216]. 
A business case that can exemplify this approach is the one proposed by [194], a 
production company that shifted its production of traditional boilers to high-quality, 
sustainable ones that reduce the environmental impact by producing green energy. 
To achieve this, the company focused on technology specialization for modulating 
energy [194]. 

5.3 Energy Efficreator 

The main objective of this archetype is to make better use of energy through existing 
technologies [216]. Some examples of this archetype have been executed in the hotel 
industry [107]. For instance, hotel companies in Italy have adopted technologies 
like the insulation of buildings to make conscientious use of energy resources [72]. 
The importance of hotels implementing this kind of technology is that this industry
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comprises more than 20% of the tourism sector’s footprint so that this change makes 
a huge difference [160]. 

5.4 Material Efficinnovator 

The Material Efficinnovator seeks to reduce waste by developing new technologies 
and a more accurate production [216]. To illustrate this, we can consider a Finnish 
company that developed a new production technology that enables to use of only a 
small amount of renewable materials, such as forest-based renewable resources, to 
produce wood-based packaging that is more durable and offer the same functionality 
as similar products [95]. 

5.5 Efficiency Material Enhancer 

This archetype and the previous one aim to reduce the use of material-intensive prod-
ucts but enhance existing technologies [216]. For instance, [127] proposed the case 
of suppliers that provide material-efficiency services to improve existing processes. 
These enhanced processes can reduce costs and thus, become more competitive and 
attractive to customers [127]. 

5.6 Material Efficreator 

The Material Efficreator archetype uses existing technologies to reduce the number of 
raw materials and, consequently, reduce waste [216]. One example that illustrates this 
archetype is the banking sector, which has become more environmentally sustainable 
during the past years [203]. In banks, significant amounts of paper, water, and energy 
are used as it is known. Some material-efficient processes have been implemented to 
solve this issue, such as digitalizing documents, e-learning, and electronic notepads 
for transactions [234]. 

5.7 Recyclinnovator 

This archetype aims at using new technologies for turning low-value products into 
valuable ones for a new application. For example, according to [106], it is possible 
to develop low or high-tech innovations to manage residue streams and promote 
upcycling agricultural by-products in the agricultural sector.
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5.8 Recyclenhancer 

The Recyclenhancer seeks to eliminate waste and support the life cycle of products 
by turning them into valuable inputs through enhancing current technologies [216]. 
An illustrative example is a case of a Brazilian start-up called Preza that transforms 
waste into fashion accessories. For instance, they produce sunglasses made of wood 
from furniture companies [214]. 

5.9 Green Technolooper 

The Green Technolooper archetype aims to adopt existing technologies that turn low-
value products into high-value inputs [216]. For example, we can consider a biogas 
plant business model, which transforms agricultural by-products into heat, biogas, 
and digestor, working as an efficient way of managing organic waste [106, 195]. 

5.10 Greenew Substituter 

The present archetype offers products that can substitute non-renewable resources 
with renewable ones through new technologies [216]. An illustrative case is the 
development of genetically modified algae biofuel in the aviation sector. The airline 
industry can implement this new technology instead of using petroleum, as it causes 
significantly fewer carbon emissions and is way less polluting than petroleum [169]. 

5.11 Greenhanced Substituter 

This archetype and the previous one offer products or services that substitute non-
renewable processes with natural ones by improving existing technologies [216]. A 
business case that illustrates the Greenhanced Substituter archetype is the Finnish 
firm Oulun Energia launched Farm Power. It offers users the opportunity to purchase 
power generated by natural and renewable processes (biogas, solar, wind, wood 
gasification, or hydropower) [135]. 

5.12 Greentech Substituter 

The last archetype is the Greentech Substituter that aims at replacing non-renewable 
resources and processes with renewable ones using existing technologies [216]. Some
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examples of this archetype can be found in green transportation practices. It reduces 
greenhouse gas emissions by replacing fossil fuels with renewable ones like electric 
transportation powered by wind or solar power [224]. 

6 The 4 Gs and Green Entrepreneurship 

The current environmental concern developed by consumers has led to the emer-
gence of the green market [45, 149]. Moreover, this led to the consumption of eco-
friendly goods, so they contribute in a specific way to reducing the environmental 
footprint [37, 149]. Nowadays, companies are looking for new solutions to address 
this problem [141]. For instance, environmentally-friendly and ecological products 
became one of the scopes that the private sector analyzed to create value [149]. 
As a result, companies with a social responsibility approach must develop “clean 
products” as an opportunity to achieve sustainable development [149]. The green 
entrepreneurship concept emerged as a solution to environmental problems [149]. It 
is a business model compatible with environmental needs and requires specific tech-
nology and design thinking to commercialize green products [149]. To understand 
how entrepreneurs can develop green strategies, [204] extended the green market 
concept into 4 dimensions: product, design, supply chain, and production. 

6.1 Green Product 

The development of a product is crucial for a business such as entrepreneurship since 
it represents the potential competitive advantage that this last may have compared to 
others [85]. When we refer to a green product, we must conceptualize it as a good 
design so that the environmental impact of its production is minimized [83, 113, 167]. 
Its development aims to use natural resources efficiently, avoid toxic chemicals that 
may injure the ecosystem, and reduce waste and pollution [63, 113]. The products 
are based on market opportunities where a gap must be filled, such as environmental 
concerns [142]. Also, it is essential to mention that the long-term benefits provided 
by green products are the added value being looked at by consumers [100]. The life 
cycle of green products, as a result, must be subjected to technological and scientific 
research [200]. 

6.2 Green Design 

As it is known, product design is being evaluated from consumers’ behavior 
purchasing this last [143]. This concept evokes the formalization of a solution into 
tangible products [164]. Generally, the design’s scope was about manufacturing and
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product quality. Nonetheless, the increasing environmental concern resulted in imple-
menting the environmental design [54, 201]. Designing environmental characteris-
tics into a product is a must [220]. Indeed, implementing a sustainable perspective in 
product design ensures that the product fulfills consumers’ requirements and achieves 
sustainable development [68, 105]. To analyze the importance of green perspective 
during product design, we should see the phases of its development, which consists 
of the followings:

. Step 1: Selection of raw materials to be used

. Step 2: Manufacturing process

. Step 3: Packaging and physical distribution

. Step 4: Usage

. Step 5: Disposal or end of Life [235] 

As we can see, the traditional product design phases are a take-make-waste model 
and, as a result, an approach where environmental aspects may not be considered 
[209]. Nonetheless, realizing an audit of the product’s life cycle ensures under-
standing the critical control points where improvement based on a sustainable strategy 
is necessary [82]. To sum up, green design promotes a relationship between humans 
and nature [124]. Indeed, this list is based on several principles. The first one is 
about maximizing the full use of natural resources, which means analyzing proper-
ties and renewability of raw materials to design an efficient manufacturing system 
that allows recycling, reusage, among others [54, 124, 225]. The second focuses on 
energy conservation, referring to the possibility of designing processes that do not 
use fossil fuels but solar power and wind energy [124]. Zero-pollution, the third prin-
ciple, is about minimizing pollution and environmental footprint. The fourth and last 
one is about using the latest technology and focusing on sustainable development 
benefits, respectively [61, 124]. 

6.3 Green Supply Chain 

Green Supply Chain, according to scholars, is an effective method to ensure environ-
mental performance [218].  Based on what  was stated by [128], this concept refers 
to the application of a sustainable perspective in all the supply chain activities. It is 
about green initiatives in all the processes from design to delivery and recovery of 
the output to ensure recycling, reuse, rethink, refurbish, among others, of this last 
for more outstanding environmental contribution [136, 157, 213]. Based on [125], 
we can consider 3 essential dimensions of GSC:

. Internal Environmental Management: Refers to the GSC initiatives incorpo-
rated in the overall process based on top-management decisions [125]. According 
to [222], managers and entrepreneurs should take action and decide whether 
to implement a green policy in a specific part of the supply chain to improve 
environmental performance.
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. Eco-Design: Consists of developing eco-friendly products which minimize envi-
ronmental impact throughout the product life cycle analysis mentioned above [15]. 
Eco-design is incorporated into the supply chain management through product 
design since the product idea is reflected from selecting raw materials to the 
disposal of the output [125, 221, 222].

. Cooperation with Customers: Consumers’ support is a crucial driver to green 
supply chain implementation since their needs and expectations influence busi-
nesses, resulting in process improvement, eco-design, waste management, among 
others [125, 211]. 

Entrepreneurs can adopt green practices to satisfy current and future desires from 
customers [171]. To create value, they must deliver innovation such as green products 
with, for instance, eco-design and sustainable practices [125], which result in better 
economic, environmental, and social performance and, as a consequence, sustainable 
development [115]. 

6.4 Green Production 

As part of the supply chain, production also requires a green perspective. Green 
production refers to implementing green practices in the product life cycle to ensure 
sustainability [183]. This last is about creating green products, which means a good 
with a lower environmental impact than conventional ones [134]. This concept 
focuses on reducing the environmental damage of a specific product through inno-
vations such as renewable resources [236]. Nonetheless, it is essential to mention 
that external stakeholders such as consumers can affect this process and accelerate 
the transition into a green production system [63, 131]. Governments, NGOs, among 
others, influence and push businesses such as entrepreneurship to adopt a sustainable 
approach to their production process [233]. After discussing these 4 elements, [149] 
proposed model focuses on how entrepreneurship can take a green approach and 
ensure sustainable development. They surveyed the Science and Technology Park of 
Tehran University in Iran, obtaining 85 valid responses from green entrepreneurs. 
The findings highlighted the importance of green products, green supply chain, green 
design, and green production in the green entrepreneurship business model to achieve 
sustainable development [149] (Fig. 1).

Another study was done by Zhou et al. [241] in China. They surveyed the Yixing 
Environmental and Cleaner Technology Park (YECP), where 138 greentech ventures 
from this location participated. One of the most important findings is that informa-
tion, communication, and technology (ICT) and a green economy provide several 
opportunities for business growth while efficiently using natural resources [241]. 
Moreover, technology orientation is a driver of greentech ventures. For instance, 
green product development helps green entrepreneurship grow [96, 149]. Nonethe-
less, it is commented that institutions promoting ICT for green entrepreneurship 
remain weak in several emerging countries [241].
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Fig. 1 Green entrepreneurship approach for sustainable development. Source Lotfi et al. [149]

7 Green Value-Added Process for Entrepreneurship 

The last model shows how entrepreneurship can adopt several “green” approaches to 
achieve sustainable development. The Green Value-Added (GVA) process extends 
this model and focuses on how entrepreneurship can become sustainable by intro-
ducing environmental and social issues and, as a result, deliver value [56] (Fig. 2). 
The emergence of this framework is due to the importance that green entrepreneur-
ship took in the race for sustainable development and green economy policy [14]. 
Nonetheless, environmental problems may not be resolved only through techno-
logical factors, since they should incorporate cultural, behavioral, and institutional 
variables that also affect entrepreneurship’s performance [130, 170]. This extension 
of Porter’s value chain is divided into 3 blocks: primary, internal support, and external 
support activities.

7.1 Primary Activities 

Environmentally friendly practices can take several aspects such as product devel-
opment, new design, advanced technology, green marketing, among others [172, 
199]. New businesses can decide whether they innovate in any of these lasts related 
to green innovation [82]. For instance, [215] designed an algorithm to implement 
sustainable business models into primary activities in the food industry. These studies 
concluded that eco-design contributes to the environmental performance of SMEs
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Fig. 2 Green value-added (GVA) process

and new entrepreneurship, corroborating what other researchers stated [15, 125]. 
Table 2 shows some companies that use green primary activities: 

Globalization and climate change affect businesses opportunities since they face 
resource limitations and growing costs due to environmental costs [179], which 
influences how entrepreneurs design their strategies and implement a new core value: 
sustainability [196]. One way to share with the public the innovations is through green 
marketing. According to [144], green marketing can take several dimensions: partner-
ships, environmental commitment, green organizational culture, benchmarking, and 
compliance. This last can influence consumers to perceive specific entrepreneurship 
as green [207].

Table 2 Green entrepreneurship examples 

Business Value proposition Country Sources 

Fuergy Provide energy optimization 
among supply chain and for 
end-consumers 

Slovakia Fuergy [116] 

Ecosaf Uses waste materials to design 
new innovative products for the 
chemical sector 

United Kingdom ClimateLaunchpad [90] 

Sages Uses food waste materials to 
develop eco-friendly dyes for the 
fashion industry and 
end-consumers 

United Kingdom ClimateLaunchpad [90] 
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7.2 Internal Support Activities 

It is important to understand how entrepreneurs can develop an organizational 
culture where environmental values are considered and considered when deciding a 
specific strategy related to green infrastructure [170]. This last concept is somehow 
related to green human resources that aim to enhance and develop a green culture 
among employees [170]. Indeed, researchers stated that ecological awareness among 
workers leads to a better understanding of the necessity to achieve sustainable devel-
opment and, as a result, to increase the practical application of green policies [66, 
129, 147]. Green Human Resource Management, connected to green infrastructure, is 
becoming necessary for businesses such as entrepreneurship to promote sustainable 
assignment and usage of resources [151]. 

It is about purchasing products with minimal environmental impact [176]. This 
concept is crucial for effective relationship development between suppliers and 
clients [170]. Since it is essential to increase green supply chain management prac-
tices, green procurement promotes the establishment of social and environmental 
goals among all the actors of the supply chain, including entrepreneurship itself 
[121]. Therefore, environmental performance increases since several methods, such 
as green purchasing management and procurement components, are implemented 
[47]. 

7.3 External Support Activities 

Focusing on external support activities is about factors that the business cannot 
control [175]. In this category, we can find, according to [56], economic condi-
tions, NGOs, government policy, and public support. Stakeholders such as the 
government can increase entrepreneurship business performance [206]. Nonethe-
less, the perception of green entrepreneurship among them is not visible [206]. It is 
crucial to promote and create awareness among this group about the current green 
entrepreneurship businesses on the market [206]. Indeed, several countries are under 
the average, indicating that governments must provide and promote adequate condi-
tions to ensure the development of entrepreneurship, which can affect this group 
since green entrepreneurs are financially limited. The disadvantageous business 
environment makes their operations difficult [53]. 

Table 3 shows some of the strategies and policies adopted by governments to 
promote green entrepreneurship.

These government policies promote a sustainable approach from green 
entrepreneurs, which means that they should focus on energy efficiency and provide 
long-term environmental benefits [89]. Green entrepreneurs are essential for coun-
tries’ development since they cooperate to achieve sustainable goals through innova-
tions, initiatives, green production, among others [53]. In the case of public support, 
45% of consumers worldwide are looking in 2020 for environmentally responsible
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Table 3 Strategies adopted by other countries worldwide regarding green entrepreneurship 

Country Propositions for carbon footprint Sources 

Bulgaria Bulgarian strategy 2020 
Energy efficiency and green economy 

Burzyńska [74] 

Norway Green and genius program Burzyńska [74] 

Romania Green entrepreneurship program 
National sustainable development strategy Romania 2020–2030 

Burzyńska [74] 

Latvia Sustainable development strategy of Latvia until 2030 Burzyńska [74] 

Spain The green entrepreneurs support network Chygryn [89]

brands [210]. Both external factors affect entrepreneurship establishments. In the 
USA, for instance, 804 thousand businesses survived less than one year in 2020, 
compared to 569 thousand in 1994 [210]. Entrepreneurship must be encouraged to 
develop green initiatives and reduce waste [204]. 

Recent suggested lectures about green approach

. Waste reduction and carbon footprint [120]

. Material selection for circularity and footprints [166]

. 3D print, circularity, and footprints [97]

. Virtual tourism [97]

. Leadership for sustainability in crisis time [32]

. Virtual education and circularity [91]

. Circular economy for packaging [79]

. Students oriented to circular learning [99]

. Food and circular economy [94]

. Water footprint and food supply chain management [133]

. Waste footprint [51]

. Measuring circular economy [102]

. Carbon footprint [114] 

8 Closing Remarks 

Entrepreneurship is in constant innovation. For this reason, differentiation among 
the competitors is crucial. Entrepreneurs can adopt a green approach as an added 
value that follows global trends according to consumers’ expectations. Indeed, they 
are following eco-friendly practices in all the supply chain processes, from selecting 
materials to the final delivery of the goods. In the long term, benefits are mostly 
related to reducing their environmental footprint, fomenting a green consumption 
habit, and creating differential value. Despite all these possibilities, government 
support is crucial for adopting green practices among entrepreneurship. That is due 
to several countries’ lack of green entrepreneurship programs, an unstable economic 
condition, and low public support. Added value is part of the DNA of the business,
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and it can be developed through specific strategies like the ones we mentioned above. 
Sustainable innovation can be implemented in any part of the business model but 
ignoring this trend be fatal for the company’s long-term growth. 
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Abstract Renewable energy policies in some countries are essential for creating 
a sustainable energy system and reducing carbon emissions. The countries apply 
different policies to encourage the use of renewable energy whose primary purpose is 
the promotion, transition, and use of renewable energy. These policies provide incen-
tives that allow companies to benefit, as long as they choose to use renewable sources 
in their economic activities. This chapter has evaluated renewable energy policies in 
20 countries (Liechtenstein, Norway, Sweden, Iceland, Uruguay, Denmark, Niue, 
Tajikistan, Portugal, Costa Rica, United States, China, Japan, Germany, United 
Kingdom, India, France, Italy, Canada, and Russia). The analysis focused on the 
influence of these policies on creating green entrepreneurship. In general, it has been 
determined that, in many cases, renewable energy policies contribute to creating 
green entrepreneurship. 

Keywords Renewable energy · Renewable energy policies · Green 
entrepreneurship · Government policies · Sustainability · Sustainable development 
goals · Environment · Carbon emissions · Renewable sources · Entrepreneurship ·
Developed countries · Circularity · Entrepreneurs 

1 Introduction 

With the emergence of globalization, the world has become increasingly indus-
trialized, leading to a deterioration of the environment. Consequently, with the 
arrival of the twenty-first century, awareness was generated by the population. This 
problem generated new opportunities for entrepreneurs as new markets were created
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with consumers oriented to sustainability, motivating the creation of ideas, inno-
vations, and projects related to the care of the environment, also known as green 
entrepreneurship. 

The management of the energy is part of sustainability which is important for 
people [11, 13, 15, 21, 28, 33, 42–44, 53, 58, 74, 104, 127, 144, 188, 200, 207, 217, 
222], institutions [5, 22, 26, 35, 62–64, 134, 141, 170, 191, 194, 202, 219, 220] and 
firms [6, 14, 18, 32, 57, 61, 85, 90, 143, 173, 176, 198] and activities as tourism 
[9, 12, 19, 67–69, 158, 169, 178], education [4, 15, 22, 31, 35, 38, 39, 41, 73, 136, 
177], circular economy approach [2, 10, 24, 40, 60, 92, 128, 140, 142], prices [51, 
52, 55, 56, 112, 116, 136, 154, 192], hospitality [3, 20, 99, 106, 124, 145, 167, 216], 
intellectual property [7, 25, 30, 50, 59, 98, 148], health [1, 8, 16, 17, 23, 27–29, 34, 
36, 45–47, 65, 76, 86, 92, 95, 147, 175, 189, 218, 225–227], and research [79, 130, 
161, 163, 164, 174, 179, 190]. 

The current chapter analyzes how renewable energy policies contribute to green 
entrepreneurship in 20 selected countries. The first group corresponds to the top 10 
countries with the most efficient renewable energy policies, which were extracted 
from the research by [105]. The second group comprises the 10 countries with 
the highest economic development based on their GDP. The result of the research 
focuses on the effect of renewable energy policies in creating green entrepreneurship. 
However, there are still some factors, mainly social and economic, that hinder the 
task. 

2 Green Entrepreneurship 

First of all, the definition of green entrepreneurship includes concepts related to 
innovation and development of products that, apart from catering to consumers’ 
needs, also help in the process of Sustainable Development but in the long term 
[115]. Now, there is a growing awareness about the problem of climate change, 
which can be seen through consumers’ behavior, which means new opportunities 
to do business for entrepreneurs and for companies to bring innovation into their 
products or development for new ones based on the green market scenario. 

Haldar [115] also mentioned that green entrepreneurship is relatively new because 
it got the attention in the 1990s, which means the concept is far less researched than 
other similar concepts such as entrepreneurship. The studies are based on empirical 
research on actual markets, however, there has been a recent shift, and more studies 
help set a base for developing businesses. Considering that businesses now have a 
more exigent environment than a few years ago, these studies want to set a basis on 
what the exigencies may be for future ones.
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2.1 Factors of Green Entrepreneurship 

The world urgently addresses a climate crisis through economic context and strong 
political leadership. The planet must consider creating new opportunities to transi-
tion to a future with a cleaner economy as a whole and a product life cycle (produc-
tion, introduction, growth, maturity, and decline) that is entirely environmentally 
friendly. Environmental changes, driven primarily by human demand for resources, 
rising living standards, and world population growth, are accelerating and pose new 
challenges. Environmental trends bring threats and vulnerabilities and provide new 
sustainable business opportunities for the green economy. For this reason, green 
entrepreneurship has been increasing worldwide as awareness of caring for the planet 
has grown. The existence of a strengthened ecosystem is a factor that affects the 
competitiveness of a country; in this sense, the generation of an entrepreneurial 
culture requires the presence of a public policy on entrepreneurship that constitutes 
the basis for the formation of an entrepreneurial ecosystem [110]. 

The motivation of globalization is seen in global events; a consumer has become 
more and more advertised and aware of their responsibilities with the globaliza-
tion of the environment. The motivation in global events has forced the production 
industry to have a more strategic time. Time to plan its processes and positions. Their 
goods and services. We saw significant growth in green companies respecting the 
environment, especially in a country rich in biodiversity. Green businesses related to 
economic activities are based on the provision of services and products to achieve 
positive environmental impacts and, at the same time, allow good development of 
environmental practices in organizations. 

The value of business is at risk from developing global environmental conditions. 
High risks, but at the same time there are interesting new business opportunities 
for companies. Assessing the significance of environmental trends throughout the 
product life cycle, begins with the training of raw materials for recycling or enter-
tainment [204] and combine these trends in activities and fabrics. The figure plans, 
improves the competitiveness of companies, reducing the competitiveness of environ-
mentally degrading companies and improving the happy people [205]. Companies, 
cities, and countries are more aware that when they subject themselves to unsus-
tainable economic sanctions, they can also gain economic benefits if they seriously 
embrace sustainability [117]. There is evidence from international business experi-
ence in the green economy, people with leading characteristics are companies that 
are environment and sustainable development concerns in management practice, 
mission, and surname strategy. These are cases of companies with concerns that do 
not come from a legal attitude or a legal attitude of environmental benefits, which 
are a strategic or creative position, related to the lips, the school is as an essential 
element of the strategy and development of vision, commitment, and the environment. 
Leadership and environment consistent with its business value [137].
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2.2 Factors to the Development of Renewable Energy 

It is essential to mention the factors that help the growth of this type of energy 
to understand how effective energy policies create green entrepreneurship based on 
renewable energies. The main factors to consider are economic, technological, social, 
and political. As [215] explain, the most important factors among these four would 
be the economic and policy ones, Through the purpose of this paper, we delve into 
them. 

Economic Factors 
Renewable energy and its development directly correlate with the development of a 
country [215]. The economic situation of a country has a relation to its GDP because 
the economic income of its population determines the consumption of renewable 
energy. Additionally, the promotion of economic development is the basis for devel-
oping clean energy [129], which requires the corresponding financial support, which 
requires different strategies, so that said investment is sustainable and that it can be 
sustained due to the savings generated for the eco-efficiency achieved [146]. As a 
result, we can analyze the impact of economic growth on the growth of renewable 
energy. The economic situation includes various factors, however, we use GDP as a 
representative indicator of this factor. As Fig. 1 describes the United States and China 
lead in GDP, which would mean they have more financial ground to invest in renew-
able energy and promote green entrepreneurship; however, this is not necessarily the 
case. 

Policy Factors 
Political factors promote legislation incorporating legislation that points toward 
renewable energy in a country [215]. The ecological regulation that may be gener-
ated directly influences business activities [114]. For the regulation obtained to have

Fig. 1 World GDP (Current US$). Source World Bank [212] 
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results, the government’s active role is needed to generate tax facilities for compa-
nies and generate programs that help efficiently transmit information to consumers 
[223]. Globally, different strategies are established to encourage more institutions to 
generate ecological impacts [215]. 

Renewable energy policy performance, which relates to its effectiveness and effi-
ciency, depends on several essential elements. For example, policies with a sound 
design have no outstanding performance of renewable energy development if other 
critical factors are not considered, such as a sustainable growing cost recuperation 
mechanism (purchased through sustainable subsidy sources or a surcharge on the 
tariffs of the consumer). Additionally, transmission infrastructure with renewable 
energy integration and clear connection and transmission access [212]. Furthermore, 
developing countries tried various instruments to develop renewable energy, which 
has shifted over the years. Additionally, most of them are currently using both quan-
tity and price positioning instruments to support different renewable energy market 
segments. However, policy shifts should be managed through systems that permit 
stakeholders to control the risks to keep regulatory reliability [212]. 

Other Factors 
On the one hand, technical factors include renewable energy technologies, which are 
crucial to ensure a competitive and inexpensive energy supply [183]. Encouraging 
the development of these renewable energy technologies reduces maintenance costs 
and improves the efficiency needed to promote power generation [93]. On the other 
hand, social factors refer to the population’s awareness of sustainable energy. Above 
all, these are also related to the sustainability indicator system developed in Agenda 
21. [215] concluded that most countries are aware of the importance of caring for the 
environment, so this factor rarely is a problem or boundary for developing renewable 
energy worldwide. 

Table 1 shows a brief overview of the importance and meaning of every factor; 
later in this investigation, we see these factors involved in the policies made by each 
country.

2.3 Green Entrepreneurship Cases Linked to Renewable 
Energy 

There are several terms to identify the concept of “green entrepreneurship”. The most 
common terms are eco entrepreneurship, environmental entrepreneurship, sustain-
able entrepreneurship, enviro-preneurship, ecological entrepreneurship, or sustaino-
preneurship [162]. Although some of these concepts seem the same, there are specific 
differences in objectives, ideals, or structure. In short, green entrepreneurship is 
an economic activity that aims to reduce the adverse effects of products, services, 
or production methods on the environment [107]. Alternatively, entrepreneurship 
provides renewable energy services.
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Table 1 Factors influencing the development of renewable energy policies 

Factors Framework 

Economic factor With economic growth, it is feasible to finance investment, resist the 
financial risks brought about by the development and utilization of 
renewable energy 

Political factor Governments should also improve welfare through renewable energy 
incentives, including subsidies or tariffs 

Social factor Most of the countries are aware of the importance of caring for the 
environment, so this factor is not a boundary for the development of 
renewable energy 

Technical factor Encouraging renewable energy technologies developed to reduce its 
maintenance costs and improve reliability, applicability, and energy 
conversion efficiency 

Source [215]

The examples shown below are entrepreneurship that provides innovations 
through renewable energies. It is essential to mention that these are cases of 
entrepreneurship that are not necessarily related to the countries that be analyzed 
later. 

1. Rathi Solar (India): A entrepreneurship that emerged in 2016 to supply solar 
installations that fit the optimal space required by customers. It is a company that 
has 2–10 employees, including independent contractors, energy professionals, 
among others. It is a green enterprise because it contributes to renewable sources, 
mainly solar energy. Its impact as a company has been significant because it has 
been able to bring energy to places where its government has not reached. At the 
environmental level, it has managed to stop customers from using carbon-based 
energy sources [193]. 

2. Bonergie (Senegal): It is a company that offers solar energy-based products 
capable of providing electricity, water, and light. Currently, this company is 
increasing its market share in Senegal. A market that had not been attractive to 
some companies. The company’s main objective is to offer solutions to social 
problems, thus contributing directly to improving environmental conditions 
[208]. 

3. Eavor (Canada): It is a closed-loop geothermal energy company. Its goal is to 
create sustainable energy systems that preserve the environment. The company 
was founded in 2017 and, to date, has 11–50 employees. It is an excellent example 
of promoting renewable energies to generate economic benefits [138]. 

3 Renewable Energy Policies 

First, renewable energy can be defined as a relevant energy supply complement able 
to protect the ecological territory and balance supply and optimize structures of
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Fig. 2 Renewable energy consumption (% of total final energy consumption). Source World Bank 
[213] 

this energy. The International Renewable Energy Agency explained that this type 
of energy must be almost 60% of the global energy supply by 2050. Promoting the 
utilization and growth of renewable energy has become a usual discussion and needs 
the effort of every country globally [215]. Figure 2 shows an overview of renewable 
energy consumption in the world. 

It is essential to acknowledge that implementing renewable energy policies does 
not only mean setting boundaries or obligations. These policies make high expec-
tations in entrepreneurs and are supposed to be met once in the field [78]. They are 
made to promote green entrepreneurship, create opportunities and incentives, and 
make this business easier and accessible. 

3.1 Renewable Energy Policies’ Contribution 
to the Accomplishment of SDGs 

The United Nations’ Sustainable Development Goal (SDG) 7 aims to reach energy 
security, primarily affordable and clean energy parameters, by 2030. The objective 
of the SDG 7 is to “endure access to affordable, reliable, sustainable, and modern 
energy for all” [203]. One of its targets is focused on renewable energy, with the 
reach to “substantially escalate the share of renewable energy in the global energy 
mix” [105]. 

The importance of the implementation of policies relies heavily on some coun-
tries for the achievement of the SDG 7, for example, energy problems in Africa
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are primarily on political terms; basically, almost every country in this continent has 
issues about the supply, expansion, and energy prices [165]. In other words, SDGs are 
the guidance for nations to follow when developing their strategies. SDG7 details the 
goals for sustainable energy and explains some specific objectives globally, however, 
it is the country’s choice how far their energy policies and government actions partic-
ipate in them. While it is a fact that SDGs lead the global discussion for sustainable 
development, they do not necessarily explain how to achieve these goals concretely. 
Combining the nations’ efforts and giving them tools to support their decision can 
contribute mainly to achieving SDG7’s 2030 targets [66]. 

3.2 Top 10 Countries that Apply Renewable Energy Policies 

The countries presented below are based on the study conducted by [105], which 
evaluates the effectiveness of energy policies in 230 countries. It is important to 
highlight the term “effectiveness”, which is not directly related to renewable energy 
production. If we were to compare energy production in Norway and Liechtenstein, 
Norway would have a significant advantage over Liechtenstein. The efficiency of 
energy policies has been evaluated using the single composite interval-based indi-
cator. The ranking of the countries with the most efficient energy policies is presented 
below: 

Liechtenstein 
There is no scientific research analyzing Liechtenstein’s energy policies, only 
descriptive reports, and Internet information from the companies in charge of energy 
supply in Liechtenstein. Liechtenstein’s relations with Switzerland and Austria are 
crucial [131]. These two countries–especially Switzerland, with 98% of electricity 
imports–are predominant energy suppliers in the country of reference [96]. Despite 
this, strategies are being implemented at the government level to generate more inde-
pendence regarding electricity production. Liechtenstein’s energy policies are based 
on three critical pillars: (1) increased energy efficiency, (2) increasing the use of 
renewable energy sources, and (3) reducing energy consumption [131]. All this is 
based on the Law on the Promotion of Energy Efficiency and Renewable Energy. 
Currently, energy access in society is 100% [80]. 

To encourage the use of renewable energies, the government provides incentives 
such as financial subsidies for renewable energy sources and improved insulation in 
buildings [111]. In addition, it is constantly searching for alternatives to increase the 
consumption of renewable energy sources. To such an extent that, in mid-2015, it 
became the country with the most prominent photovoltaic installations in the world 
[181]. Despite its limited geographical extension, Liechtenstein is above countries 
such as Germany in terms of PV installations [111]. In general, this country has 
shown that despite being a small country of other European countries, it is leading 
one of the most significant efforts to implement sustainable energy policies. Despite 
this, the government continues to encounter limitations mainly at the geographical
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level since installing renewable energy sources requires space, which this country 
does not have [131]. 

Norway 
The Nordic countries pursue aggressive energy and climate policies to reduce carbon 
emissions by decarbonizing electricity, heat, and buildings [196]. According to the 
[152], 98% of electricity production comes from renewable energy sources, mainly 
from hydropower sources from rivers and waterfalls. In ancient times, Norway was 
supplied with electricity using oil and gas, which focused its energy policies on 
these resources. However, Norway is developing as a hydropower nation [156]. 
Electricity consumption per capita has increased over the last few years. House-
hold consumption, for example, uses mainly hydropower, with 95.8% recorded in 
2016 [49]. 

Norway’s energy policies have achieved effective results based on the increased 
participation of renewable sources over fossil fuels. Figure 3 details the share of each 
renewable source in electricity production. 

Hydropower in Norway accounts for approximately 91.82% of the electricity 
produced in this country. Policies are aimed at increasing the energy production 
capacity through this source. However, a slight decrease can be observed due to the 
energy crisis occurring in Norway. Current renewable energy policies in Norway aim 
at fulfilling four priority areas. Table 2 presents what these main areas are. 

The four primary areas of Norway’s energy policies are explained in The White 
Paper Meld. St. 25 (2015–2016) [180]. First, the security of energy supply refers to 
the ability of the Norwegian electricity system to provide continuous electricity. Both

Fig. 3 Share of electricity production by source. Source Our World in Data [166] 

Table 2 Four main priority areas for the Norwegian energy policy 

Scope 1 Scope 2 Scope 3 Scope 4 

Improving the security of 
supply 

Profitable 
development of 
renewable energy 

More efficient and 
climate-friendly 
energy use 

Value creation based 
on Norway’s renewable 
energy resources 

Source [153] 
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households and businesses depend on a reliable power supply. Second, Norway seeks 
to produce energy cost-effectively. In this way, more energy is provided at a lower 
price. Thirdly, the implementation of energy policies must be aligned with reducing 
carbon emissions. However, some economic activities such as transportation or oil 
extraction continue to generate emissions. Finally, it is estimated that the renewable 
energy industry employs 20,000 people in the country. Therefore, energy policies 
should evaluate the economic benefits that renewable energy companies can generate 
and the social welfare in Norway. 

Another set of policies related to the use of renewable energy in Norway is linked 
to technical regulations for building construction. This sector has great potential for 
carbon emission reduction through increased energy efficiency [49]. Building poli-
cies aim to reduce up to 50% of carbon emissions by 2030. Even though technology, 
emission-free construction equipment is developed and supplied to companies in 
the industry. Since 2020, it has been mandatory for non-residential buildings more 
significant than 1000 m2 to have an energy performance certificate detailing infor-
mation on the energy needs of the buildings. In addition, it is helpful to generate 
awareness about energy use in them [153]. 

Implementing renewable energy policies does not always ensure the country’s 
economic sustainability. The main consequence of energy policies in Norway is the 
difficulty in raising private capital for renewable energy investments [211]. Another 
necessary consequence is the clash of interests between maximizing natural resources 
to generate profitability and reducing climate change. For example, a major political 
issue in Norway is exploring and extracting oil outside Lofoten (an archipelago in 
Norway). However, in a country where an emerging discourse on climate change 
prevails, the interests of oil entrepreneurs are affected [120]. 

Sweden 
Sweden leads countries seeking a transition to a low-carbon society [121]. The 
primary energy sources in this country come from hydropower (45%) and nuclear 
(30%) [201]. Currently, many researchers are evaluating the possibility that Sweden’s 
electricity system could be supplied exclusively from renewable energy sources 
without nuclear sources [126]. However, this possibility continues to be evaluated 
as replacing nuclear energy with renewables does not generate economic or ecolog-
ical benefits concerning climate [119]. This issue involves the participation of the 
political environment, even some political groups agree to stop subsidizing nuclear 
energy to initiate a transition to renewable sources [121]. 

Sweden’s energy policies continue to decrease the use of nuclear sources toward 
a transition to renewable sources. Figure 4 details the share of each renewable source 
in electricity production.

Electricity production from nuclear sources has decreased by 9% between 2019 
and 2020, which hints at the effectiveness of finding solutions and management 
alternatives for the sustainable energy transition. In general, the abundance of energy 
from hydropower sources ensures a low-cost renewable energy system without using 
nuclear energy sources [126], which could secure the goal of decarbonizing the 
electricity system in Sweden. Biomass and wind energy are the main options for
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Fig. 4 Share of electricity production by source. Source Our World in Data [166]

renewable energy production, mainly, the latter has the highest growth in Sweden 
[210]. The installation of wind farms has increased considerably in Sweden during 
the last decade [97]. In this country, the government can designate those spaces with 
the necessary characteristics for installing wind plants as a “national interest” [135]. 

Since 2003, Sweden has introduced a green certificate system to secure renewable 
energy sources [135]. This certificate is a support system that replaces the previous 
public subsidies and grants systems [201]. Sweden’s policies are not only focused 
on providing benefits for the promotion of renewable energy use, but also, on a 
structural level, they have managed to improve their electricity systems making them 
more effective. They have achieved high electrification in industry and buildings, 
increased use of biomass in industries, and limited the use of oil to activities in the 
transport sector [150]. 

Iceland 
Currently, about 85% of primary energy [149] and about 98% of electricity [197] in  
Iceland comes from renewable energy sources, mainly hydro and geothermal. The 
government of this country has been developing policies involving the development 
and transition of the country to renewable energy throughout the entire energy supply 
[149]. For many years, the primary energy source in Iceland was supplied by coal 
and oil [139]. Today, however, Iceland has integrated a sustainable energy system 
that is essential for moving away from fossil fuels and reducing greenhouse gases 
generated by transportation [197]. 

Iceland’s policies effectively decrease dependence on nonrenewable sources such 
as fossil fuels for electricity production. Figure 5 details the share of each renewable 
source in electricity production.

Energy dependence on nonrenewable energy sources seems to be decreasing. Most 
of the electricity comes from renewable sources. The “Other renewables” category 
includes geothermal energy, whose share in 2019 was 30.79%. This trend appears 
to continue to increase. In Iceland, 100% of the population has access to energy. 
Electricity and heating prices are low. However, prices are not equal [197]. About 
80% of the electricity in this country supplies export-oriented heavy industry [113]. 
Figure 6 shows the amount of energy consumed by the sector in 2012.
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Fig. 5 Share of electricity production by source. Source Our World in Data [166]

Fig. 6 Energy consumed by activity, industry, and economic sector. Source [113] 

Figure 6 shows the energy needed for different activities, sectors, and industries. 
Indeed, the effectiveness of renewable energy use in Iceland is significant. However, 
questions about the social and economic purposes for which this energy serves to 
remain questionable [113]. The search for new renewable energy sources may be 
critical to achieving a sustainable electricity system. The role of the government 
to achieve the above focuses on ongoing studies to determine the possibility of 
promoting the production of renewable energy without affecting the environment 
[159]. 

Uruguay 
Uruguay has become a world leader in the use of renewable energies [103]. The 
promotion of renewable energies in this country started in 2002 with Law 17.567 on



Effectiveness of Renewable Energy Policies in Promoting Green … 59

the Promotion of Renewable Energies [221]. At the business level, the Government of 
Uruguay provides Energy Efficiency Certificates through the Ministry of Industry, 
Energy and Mining, which encourage the participation of households, industries, 
public and private organizations, also, it promotes the implementation of renew-
able energies in different economic activities [151]. In Uruguay, renewable energies 
represented 98% of the energy matrix in 2019 [206]. 

Uruguay’s policies have proven to be one of the most effective in South America. 
The trend of renewable energy as a source of electricity continues to be the primary 
energy supply for this country. Figure 7 details the share of each renewable source 
in electricity production. 

According to Fig. 7, a considerable decrease of approximately 40% of the energy 
produced by hydroelectric sources is evident. However, the growing trend of wind 
energy, with a share of 40.31% in 2020, demonstrates the excellent availability of 
other energy sources. These data are results of the effectiveness of policies in this 
country. The inclusion of renewable energy policies in Uruguay responds mainly to 
three factors shown in Table 3. 

Traditionally, Uruguay’s total energy consumption has relied heavily on fossil fuel 
imports [100]. Therefore, implementing renewable energy policies allowed main-
taining some energy sovereignty, decreasing the risks of commercial vulnerability

Fig. 7 Share of electricity production by source. Source Our World in Data [166] 

Table 3 Factors influencing the promotion of renewable energy policies 

Factor 1 Factor 2 Factor 3 

Dependence on fossil fuel 
imports 

Uruguay lacked energy stability 
due to a long-standing structural 
deficit 

A plan to increase the share of 
gas in the mix became 
unfeasible 

Source [103] 
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resulting from oil imports [103]. The second factor refers to structural failures in the 
energy supply system in Uruguay during 1990 and 2000. Hydroelectric energy was 
already being generated during those years, with shallow production peaks in certain 
seasons. As a result, oil imports were again used [103]. Therefore, it was essential to 
implement policies that would increase production capacity through other types of 
renewable energies. The third factor responds to problems in the supply of gas from 
Argentina. The latter ceased to be a reliable supplier for Uruguay [103]. 

Denmark 
Nowadays, Denmark has focused on developing renewable energy policies that have 
successfully overcome its high dependence on fossil fuels [209]. This country is 
searching for solutions to reduce carbon emissions, thus generating economic devel-
opment, energy security, and environmental preservation. It is focused on developing 
new technologies to meet the objectives set out in its Energy Strategy 2050 [157]. 
The success of energy policies in Denmark is based on its focus on decentralized 
strategies [209]. The policies are required at the local level, i.e., at the community 
level, to achieve the objectives set in this country regarding the use of renewable 
energies [172]. 

Renewable energy sources are increasingly increasing, leaving aside those nonre-
newable sources that limit the possibility of achieving decarbonization in Denmark. 
Figure 8 details the share of each renewable source in electricity production. 

The significant reduction of coal as a source of energy production is evident. 
Between 2019 and 2020, there was a decrease of approximately 7%. In turn, the 
use of wind energy as the primary source of supply shows the effectiveness of 
the policies implemented by this country. As part of its strategic direction toward

Fig. 8 Share of electricity production by source. Source Our World in Data [166] 
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Fig. 9 Main energy sources in Niue. Source [122] 

2050, Denmark’s initial policies focus on achieving more than half of its electricity 
consumption from wind energy [121]. It is essential to achieve energy efficiency at 
the business level as it has direct benefits by achieving greater competitiveness and 
productivity [157]. Finally, like other countries analyzed, the government provides 
economic subsidies to promote renewable energies in different productive activities 
[121]. 

Niue 
The case of Niue seems to be an exception to the relationship presented in the 
reference research. Most of Niue’s electricity comes from nonrenewable sources, 
especially fossil fuels, and gases. Only 2% of its primary energy comes from solar 
energy [122]. The present research does not address in depth the analysis of this 
country. Figure 9 shows its main energy sources. 

Indeed, unlike other countries, this small territory still retains its strong depen-
dence on energy from nonrenewable sources. Despite this, Niue has integrated a 
series of policies to reverse this situation. 

Costa Rica 
Costa Rica has integrated policies to achieve decarbonization like many countries 
under analysis. Currently, almost 100% of energy is supplied by renewable sources 
[72]. However, achieving carbon emission reductions still encounters limitations, 
mainly due to transportation [108]. In 2017, renewable energy sources such as hydro-
electric, geothermal, wind, solar, and biomass represented 99.7% of the national 
electricity mix [75]. By 2019, this figure rose to 99.89%. Costa Rica has one of the 
best indicators of energy use from renewable sources in its national energy mix at the 
level of Central American countries. Figure 10 details the share of each renewable 
source in electricity production.
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Fig. 10 Share of electricity production by source. Source Our World in Data [166] 

Energy dependence on nonrenewable energy sources has decreased considerably 
over the last five years. Meanwhile, the participation of hydropower appears to be 
important in the country’s energy system. By 2020, this source represents 0.16% of 
total electricity production. The central policies regarding renewable energies are 
based on Costa Rica’s Energy Expansion Plan 2016–2035. This plan is renewed 
every two years and sets the strategic basis for promoting a sustainable energy chain 
[121]. 

Tajikistan 
Tajikistan is one of the countries with the best water availability indicators globally. 
It even holds second place in terms of water resources per capita, mainly due to 
the favorable geographical location that allows it to have the right conditions (land 
and climate) for hydropower development and production. Although Tajikistan has 
significant hydropower development compared to other Central Asian countries, it 
has many barriers to achieving Sustainable Development (SD). The strengthening 
and promotion for the development of green entrepreneurship are limited by issues 
such as Lack of legal policies to encourage the use of renewable energy, low tariffs 
for electricity, and lack of knowledge regarding the use of other renewable energy 
sources [94]. 

Currently, the promotion of policies to encourage entrepreneurship continues 
to develop favorably. The State Program for Supporting Entrepreneurship for 
2012–2020 is an ideal option for creating entrepreneurship. This program includes 
economic incentives such as subsidies or loans to developing business models. In 
addition, reductions in tax and customs clearance fees are set mainly in construction 
and goods processing businesses [195]. However, as expressed above, this country has 
certain limitations that disfavor investment attraction to develop green entrepreneur-
ship. Government regulations generate increases in costs and this, in turn, decreases 
the attention of entrepreneurs. The situation of foreign-owned Sangtuda-1 and
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Fig. 11 Share of electricity production by source. Source Our World in Data [166] 

Sangtuda-2 hydropower plant companies with non-payments and lack of private 
investments in Rogun hydropower plant are examples of disadvantageous business 
conditions [133]. 

According to Fig. 11, hydropower in Tajikistan accounts for approximately 
92.88% of the electricity produced in this country. This country focuses its efforts 
on constructing hydroelectric power plants to take advantage of the potential of the 
water resource. The Rogun Hydropower Plant is the primary example of development 
constructions that boost the use of renewable energy [133]. 

Portugal 
Portugal’s policies focus on Feed-in tariffs to promote renewable energy sources. 
However, although hydroelectric power plants have played an important role in 
Portugal since the 1950s, they operate mainly outside feed-in tariff schemes. Among 
the most widely used renewable energy sources in this country, wind power stands 
out. At the end of 2012, a production of 4194 MW was reached, and, according to 
the Portuguese Renewable Action Plan, this number would increase to 5300 MW in 
2020 [184] (Fig. 12). Renewable energies are expected to become the most repre-
sentative source of energy production by 2040. In this way, they create a sustainable 
energy system and reduce greenhouse gas emissions from the electricity sector [84].

In general terms, Portugal shows a well-shared consumption of energy, led by gas 
electricity. As seen above, even though hydroelectric power is an essential source of 
energy in the country and wind energy, they are still not above gas electricity, which 
would mean there are still changes that need to be made on its policies for them to 
be more effective.
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Fig. 12 Share of electricity production by source. Source Our World in Data [166]

3.3 Top 10 Developed Countries Based on Their GDP 

Next are the 10 countries with the highest gross domestic product, and we described 
energy management efforts. 

United States 
The United States is one of the world’s largest energy consumers and one of the largest 
producers. But although in recent years, it has not been reflected in its renewable 
energy policies, they are not used in the best way, which is because according to [123], 
the United States is a federation consisting of fifty states. Energy policy is conducted 
at the state and federal levels, assuming that state power is dominant. However, it 
should be remembered that the United States is a very economically free country, so 
despite regulations, the main limiting factor is the competitive market. In addition, 
investments in the energy infrastructure of all types require a long development 
period, so it is an area of great inertia where changes do not occur immediately. 
In the early twentieth century, state and federal regulations did not exist. Energy 
companies or utilities (which include much electricity) appear distributed as small 
local companies at the city level. 

But despite having this type of process for its realization, it does have an Office 
of Energy Efficiency and Renewable Energy, which is responsible for seeking that 
the whole country comes to be supplied by renewable or clean energy. It is for this 
reason, considering the opinion of Jiménez and [123], it could be said that the policy 
of improving these capacities differs from the traditional policy of most European 
countries, since in the United States, there is no guaranteed price for all renewable 
generators. However, development targets have been set for these technologies. In 
37 of the 50 states, a minimum target for renewable electricity consumption has been



Effectiveness of Renewable Energy Policies in Promoting Green … 65

established following the Renewable Portfolio Standard (RPS). RPSs range from 
15% by 2021 in states such as Michigan to 100% in California or Hawaii by 2045. 

China 
China is the world’s largest energy consumer and the country’s geopolitical signifi-
cance is not without stress. According to Xinhuanet [214], the energy problem cannot 
be separated from enabling conversion issues. China’s growing economy generates 
a significant impact on the environment. With the emergence of the COVID-19 
pandemic, China has grown in using renewable energy sources to reduce carbon 
emissions and promote green development. The installed capacity of renewable 
energy production nationwide is approximately 930 million kilowatts by the end of 
2020, accounting for 42.4% of the country. The installation capacity of hydropower 
capacity has been created for the first time worldwide for 16 consecutive years, while 
the main installation capacity of wind and photovoltaic installation in eleven and six 
consecutive years. 

In 2020, the use of renewable energy in China was 680 million tons of coal equiv-
alent standard, creating similar energy for nearly one billion tons of coal, reducing 
emissions of dioxide. Carbon, sulfur dioxide, and nitrous oxide are approximately 
1.79 billion tons. Equivalent to 864,000 tons and 798,000 tons. Power generated by 
renewable energy sources in China reached 2.2 billion kilowatt-hours, for 29.5% of 
the country’s total electricity consumption, 9.5% compared to 2012. In addition, the 
government is taking many steps to promote the development of high-quality regen-
erative energy. Development and positive market orientation build an energy system 
representing new energy pillars. New efforts are being implemented to accelerate 
wind power and solar power, improve the creation of hydropower in local conditions 
and promotions, and order the safety security of the security power system. Mean-
while, stricter energy consumption standards are applied to support and promote the 
use of fossil energy and modify energy use in essential areas and regions, such as 
industry, construction, and transport. 

Japan 
The Fukushima nuclear accident marked a turning point in Japanese energy policy. 
The country must compensate for energy by starting up thermal power plants and 
importing more oil and liquefied natural gas in the short term. In the medium term, 
according to [70], it helped reform the electricity market through further liberaliza-
tion and the introduction of grid-linked tariffs in 2012 to make renewable energy 
investments more affordable. Japan now aims to increase its use of renewable energy 
and reduce fossil fuel consumption over the next decade. However, there are still 
obstacles for renewables, such as instability of supply, technological challenges for 
storage, and high costs, which play a vital role in the medium to long-term future. 
According to [185], there is no obligation on the part of the Japanese government. 
Based on the Fifth Strategic Energy Plan, Japan proposes that renewable energy 
should account for between 22 and 24% of Japanese production, renewable energy 
accounts for 19% of the country’s total electricity production. Previously, around 8% 
came from wind and solar power.
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From a policy point of view, the Japanese authorities are promoting its develop-
ment by addressing institutional and regulatory barriers and improving the compet-
itiveness of the energy market. From an investment point of view, many local and 
international investors are interested in the energy sector, especially renewables. 
On the other hand, Japan’s energy diversification strategy seeks to find a balance 
between different energy sources to compensate for energy shortages quickly in case 
of supply disruptions. It, therefore, supports the decarbonization of other sources, 
such as nuclear power, thermal power with CCS technology, and new clean energy 
sources, such as hydrogen used in traffic. 

Germany 
According to [132], energy transformation means transforming an energy economy 
based on oil, coal, gas, and nuclear power to renewable energy. Germany’s goal is 
to be essentially climate neutral by 2045. By this year, at least 80% of Germany’s 
electricity supply and 60% of Germany’s energy supply is expected to come from 
renewables. Until 2022, all nuclear power plants are shut down in a row. As of 2019, 
there are only six nuclear power plants in operation. As a result, the German federal 
government continued the sustainable restructuring of the energy system, starting in 
2000 with the first decision to abandon atomic energy and law on renewable energies. 
Support for renewable energies in 2000, this was supplemented by the Renewable 
Energy. 

Sources Act. Reducing dependence on imports: at the beginning of the decade, 
the federal government agreed with the energy companies to forgo nuclear power 
until 2022. The German government’s 2011 energy transition decisions were part 
of a tradition of transitioning energy supply from sustainable sources. The German 
energy system began a rapid transformation in 2011, along the lines of the Fukushima 
nuclear catastrophe, Japan, based on a decision of the German Senate and with the 
explicit broad support from most of the population. For the German government, 
it is “a necessary step on the way to an industrial society committed to the idea 
of sustainability and nature conservation.” The energy transition and the German 
economy benefit the environment and the climate in the future. Specifically, it aims 
to reduce dependence on oil and natural gas imports. Germany has imported coal, 
oil, and natural gas worth approximately 45 billion euros annually. The domestic 
value creation in the renewable energy sector will decrease in the coming years. In 
addition, these actions open new export opportunities and generate employment. Use 
energy more efficiently. 

Another central task, according to [75], is to promote the “second pillar” of the 
energy transition: using energy more economically and efficiently. At the end of 
2019, the German government approved the Energy Efficiency Strategy 2050. The 
goal is to reduce primary energy consumption by 30% by 2030 compared to 2008. 
In cooperation with professional associations and civil society groups, the provinces 
and representatives of the scientific community carry out the analysis. Measures to 
halve consumption by 2050 and propose specific action plans. For the periods up to 
2030 and 2050. Climate protection–the world’s first binding law.
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For this reason, the German government’s climate protection program, adopted 
at the end of 2019 and revised in 2021, sets emission ceilings for buildings and other 
areas. In addition, the Climate Protection Act sets a constant rate for carbon dioxide 
emissions from vehicles and buildings, which has already been applied, in the context 
of emissions trading in Europe, to the energy and energy-intensive sectors. 

The energy transition aims to reduce risks and reduce climate impacts and secure 
supply. With the dynamic expansion of renewable energies, it is possible to signifi-
cantly increase the proportion of carbon dioxide-free energy in the energy mix. Green 
Power had 42.1% in 2019. Depending on weather conditions, photovoltaics and wind 
power can meet up to 90% of Germany’s electricity demand at peak generation. More 
than 66% of new residential buildings were heated with renewable energy. By the 
end of 2020, there were 1.7 million PV installations, with a nominal capacity of 
about 49.5 gigawatts. With this installed capacity, Germany ranks third after China 
and Japan. Renewable energy law as an international role model. 

The Renewable Energy Law is considered a model in many countries. In 2014, it 
was revised to ensure that energy remains affordable and secure. The “EEG contri-
bution”, which allocates a higher proportion of green energy expansion costs to 
consumers, has increased significantly since 2009 due to the expansion of solar 
installations and a new calculation method, which sparked a heated debate in the 
community about the cost of the green sector and the energy transition. As of 2014, 
EEG’s contribution has remained relatively constant: with slight fluctuations between 
six and seven cents per kilowatt-hour. 

United Kingdom 
The United Kingdom, according to Comunicar [82], has become the first G7 country 
to reach a historic agreement to support the transition of the oil and gas industry 
to clean and green energy, compared to the work of 40,000 years ago. On March 
31 2021, the UK government stopped supporting the offshore fossil fuel energy 
industry. The industrial agreement between the UK government and the oil and 
gas industry supports workers, businesses, and the supply chain during this transi-
tion, harnessing existing industrial skills, infrastructure, and potential to exploit new 
and emerging technologies, such as cooking and storage hydrogen production. This 
agreement helps businesses currently prepare for a 2050 grid and create a complete 
business environment to attract new UK-based industries, it develops new oppor-
tunities to export UK businesses and secure long-term jobs. Coal, as well as naval 
wind energy, decommissioned. Oil extraction for the UK continental shelf is directly 
responsible for approximately 3.5% of greenhouse gas emissions. Thanks to the 
packaging measures, the agreements should reduce pollution by 60 million tons by 
2030, 15 million tons of oil and gas production on the UK continental shelf, like 
the annual emissions of 90% of UK households, and support 40,000 jobs along the 
supply chain. According to [186], the 40 GW Energy target can help cover some 20 
billion books of private investment by 2030, creating 60,000 new jobs and economic 
growth. In areas like the Northeast of England, Yorkshire and the Humber are East 
Anglia and Scotland. It is estimated that 60% of their wind energy expenditure will 
be depreciated by 2030. The UK sets carbon use, and storage has recovered in the
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two industry clusters between 2020, reducing UCI 1 billion floor funding. Reaching 
£1 billion provide the industry with the one needed to implement this technology 
following the scale and winds. The government’s target is for the UK to develop 5 
GW of hydropower production capacity by 2030, which can benefit the UK with 
around 8000 jobs at industrial sites, to be supported by many different measures, 
including a net fund of £240 million. 

In addition, BP has developed a plan for the highest hydropower production facility 
in England at Teesside, which can produce 1 GW HYDROPOTER (20% hydropower 
lens) by 2030 and capture and send the maximum capacity of two million tons of 
carbon dioxide each year. The economic measures are consistent with the recent 
budget in which the Prime Minister funded the oil and gas industry and green energy 
development companies. Ensure that the British economy is always competitive and 
resilient to net zero, that companies in all areas must be willing to face their risks and 
take advantage of the family name of the queen gas opportunities. For this reason, the 
British government also announced the current proposals to establish that the UK’s 
largest utility and professional company, which accounts for 4 billion in revenues, 
must be ready to change the economy. 

Companies are encouraged to reduce emissions on request. Companies that reduce 
their emissions do not pay taxes. On the other hand, it can be noted that according 
to [102], there are other policies, such as the climate change tax introduced in 2001 
on energy use in industry. The tax was adopted based on Lord Marshall’s October 
1998 report “Economic Instruments for Business and Energy Use”. The UK Parlia-
ment has just passed the “Green Deal” for housing, stating that 43% of inefficient 
housing emissions are wholly replaced. Green deals allow consumers to make their 
homes energy efficient at no extra cost. Loans are granted and repaid through energy 
savings. Since 2015, the Green Investment Bank has financed loans for low-carbon 
investments focusing on wind energy and offshore waste. And finally, energy market 
reform: introducing a subsidized renewable energy pricing scheme, including long-
term contracts, ensuring stability and predictability, and encouraging investment in 
low-carbon energy production. The reform includes carbon dioxide emissions from 
the most polluting power plants. The subsidy is valid until around 2025, when the 
market is sufficient for renewables to compete. 

India 
In recent years, according to [118], India has been widely recognized for its commit-
ment to renewable energy. Since signing the Paris Agreement in 2015, the world’s 
fifth-largest economy has increased its solar capacity almost ninefold and has 
committed to reducing emissions drastically. At the same time, however, the country 
still relies on highly polluting fossil fuels. But this does not mean that there is a 
policy in India to eliminate polluting waste energy. Improving people’s quality of 
life, cleaning the air and water, and, of course, combating climate change. 

Everything changed in 2015 with the Paris climate agreement. Since the agree-
ment, India has been one of the countries that have made the most progress in 
complying with the Paris Agreement. As an Asian country, the second-most popu-
lous country in the world, and the third-largest producer of greenhouse gases after
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China and the United States, this is the reason why the Asian country is in such a 
hurry to switch to green energy. It is worth noting that the country has a population 
of 1.3 billion, 300 million of whom do not have access to electricity, and the average 
annual income is just over 1400 euros. 

According to [48], they aim to decouple economic growth from environmental 
influences and leave a better world. Today, coal accounts for 75% of India’s total 
energy. However, the Asian country shows signs of new plans to replace this polluting 
energy production. According to National [160] in Clean Energy XXI, renewable 
energy in India has doubled its energy production (mainly solar) since 2017. Thus, 
the country’s target is to reach the installed capacity of renewable energy. 

Currently, the country has an installed renewable energy capacity of 82.6 GW, 
which is 23% of the total energy matrix. By 2022, it is expected to reach 175 GW, 
and by 2030, 450 GW. The country has around 1.339 billion people, so the amount 
of electricity required is enormous. As a result, the Indian government has begun to 
invest in extensive renewable energy facilities, including some of the world’s most 
famous photovoltaic parks. 

France 
Continuous increase in technological advances in terms of reliability and 
predictability of production, coupled with staggering cost reductions, has allowed 
French public authorities to look toward renewable energy. It is seen as a sustainable 
solution and plays a legitimate role in the national energy mix. The French govern-
ment has begun to realize the enormous potential of renewable energies; to catch up 
with other European countries and achieve the objectives of the European Union, 
France is committed to the comprehensive development of the means of generating 
electricity from renewable energy sources renewable resources; onshore and offshore 
solar and wind energy. 

Based on information acquired from [81], the implementation of its Energy 
Conversion Act in August 2015, just four months from the Paris Climate Summit, 
France showed that the international community changed its current energy model 
for a more sustainable company and continued economic development. The French 
government’s adoption in October 2016 of Plurian Energy Programming 2016–2023 
allows this national road to make this conversion. It is characterized by its central 
ambition but also by its uniqueness. Ambition because it wants beyond the commit-
ments to be acquired by the country at the international level and initial, because it 
understands that the conversion must overcome a set of economic areas and horizontal 
energy origin, face each of them, all potentials can create a new model of growth. 
The law’s implementation is the outcome of collaborative work between government, 
business, and French civil society. Its route was announced in late October 2016 and 
analyzed the third part of this work, the Ordinance, in the period 2016–2023, the 
main actions to achieve the objectives set by the law. 

The President of France, Emmanuel Macron, presented, according to [187], the 
Energy and Climate Strategy 2030. You can see things like the coal shutdown in 2022, 
where the last plants finally stopped operating after 4 years, and this is happening. No 
new power plants using fossil fuels are allowed to be planned. Double the installed
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capacity of renewable energy by 2028. The target is to reach 45% renewable energy 
by 2035. The French government has also set a 50% share of nuclear power by 
2035. In addition, France explores various options to ensure the long-term security 
of supply, especially the possibility of building new nuclear reactors. This study also 
increases renewable heat production from 40 to 59% and reduces renewable gas 
share in gas consumption to 10%, assuming a sharp reduction in costs. Thus, it is 
also intended to significantly improve the energy efficiency of buildings and reduce 
their emissions. And as a last resort, consider stopping the sale of fossil fuel cars by 
2040. 

Italy 
According to [182], based on the statement of the Minister of Environment, Gian 
Luca Galletti, the country’s energy future is renewable (wind, solar, geothermal), 
and to motivate them have been targeted investments of 13.5 billion euros. Italy is 
the second-largest producer of solar photovoltaic energy and the seventh in terms of 
wind energy, showing a solid increase in the use of renewable energy in recent years 
to reduce dependence on imports, oil, and natural gas. The wind industry generates 
3.9% of the electrical energy needed, and wind farms are mainly established in 
Sardinia and Sicily and south of the Apennines. 

Information gathered from [171] tells us that the Italian government is working 
these days on a plan to be submitted by April 30 to the European Commission to 
raise 200 billion euros in the coming months that may come from the European 
Fund for the Recovery of Epidemic Affected Countries. In the field of environmental 
transformation, the minister wants Italy to invest in decarbonization technology so 
that in the future, it does not have to rely on other countries in this strategic area. His 
goal is to make Italy a “world champion” in environmental transformation “and invest 
in at least four areas: sustainable agriculture and circular economy, renewable energy, 
hydrogen, and sustainable mobility; energy efficiency and building restoration; land 
and water protection. 

In addition, it should be noted that according to Parlamento [168], the Commission 
adopted the Alliance’s 2030 Climate Target Plan (COM/2020/562), which includes 
an emissions reduction target that is updated to 2030 for 55% compared to 1990 
levels, up from the current target of 40%. 

Canada 
Renewable energy policy operations here include quantity-based instruments and 
price-based operations. Real studies compare both operations on how effective they 
are in distributing technology, reducing economic costs, and composing a stable 
investment environment that could attract capital. There is a debate about govern-
ments’ role in supporting renewable energy technologies and the choice of policy 
instruments to increase the share of renewables in the electricity supply mix [199]. 

However, it is not clear whether the Canadian government allocated funds for 
energy innovation to mechanisms of technological impulse, through the creation of 
knowledge and research and development (R&D), or to mechanisms of attraction of 
demand, through market creation through subsidies or guaranteed markets. While
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there are a variety of motivations for implementing policies to support renewables, 
little research is done on their effectiveness, and it is precisely through the nego-
tiation process between political actors, including political unions, the state, and 
regulators, that the ultimate structure of renewable energies. Energetic mechanisms 
are developed. For example, in Ontario, feed-in tariffs are created to encourage green 
entrepreneurship and renewable energy [199]. 

Russia 
There is insufficient information on the renewable energy policies in this country; 
most of this information focuses on using technology to develop electricity from 
renewable sources. The country’s efforts to implement renewable energy policies 
have not significantly impacted electricity production in the short and long term. 
Specific schemes have been developed to improve renewable energy policies, such as 
the Power and Fuel Complex Support Program, the Alternative Energy Program, the 
Non-Conventional Renewable Energy Application Program, and the Environmental 
Energy Technology Program [224]. 

This country faces a series of limitations that impede the use and consumption of 
renewable energy as the primary source of electricity. For example, there is a lack 
of technology promotion agencies, incentive programs, financing for companies in 
the energy sector, and a lack of knowledge about renewable energy sources [224]. 
Although Russia has the potential and availability of renewable energy sources ideal 
for developing electricity production, renewable energy production in the country’s 
energy balance is less than 1%. In general, the country’s ideals to achieve a tran-
sition to renewable energy are affected by the lack of funding from state govern-
ments. Despite this, the government achieves a 20% share of renewable energy by 
2024. Solar energy, the renewable source, increases its share despite the previously 
described limitations [77]. 

The main element determining the difference between the alternative energy indi-
cators is the little technology development in this country. Additionally, the produc-
tion capacity of the needed materials does not have an increasing development, 
obtaining a lag. The proposed plan on the capacity of wind and hydroelectric plants 
in 2017–2019 is not feasible. The most likely scenario is that the share of renewable 
energies in the energy balance does not exceed 4–6%, which would be 3.5–5 times 
lower than the state’s objectives [77]. 

Recent Suggested Lectures About Green Approach

. Waste reduction and carbon footprint [109]

. Material selection for circularity and footprints [155]

. 3D Print, circularity, and footprints [88]

. Virtual tourism [88]

. Leadership for sustainability in crisis time [37]

. Virtual education and circularity [83]

. Circular economy for packaging [71]

. Students oriented to circular learning [89]
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. Food and circular economy [87]

. Water footprint and food supply chain management [125]

. Waste footprint [54]

. Measuring circular economy [91]

. Carbon footprint [101]. 

4 Closing Remarks 

As part of the review of previous concepts on green entrepreneurship, it is evident 
that different factors influence the creation of green entrepreneurship. These factors 
can be political, social-cultural, and economical, resulting from renewable energy as 
an initial variable. Figure 2.4 represents how the factors above contribute to green 
entrepreneurship (Fig. 13). 

The analysis is limited to the evaluation of political factors. We leave the possi-
bility of evaluating how social-cultural and economic factors, whose initial variable 
is renewable energy, may or may not contribute to creating green entrepreneur-
ship. Liechtenstein, Norway, Sweden, Iceland, Uruguay, Denmark, Niue, Costa Rica, 
Tajikistan, and Portugal. First, the countries with the most efficient renewable energy 
policies were evaluated concerning the baseline research mentioned above. Except 
for Niue, most countries mentioned applying three types of policies: incentive-based, 
decarbonization, and linked to the search for a sustainable energy system.

1. Incentive-based policies: As part of the process of promotion, development, and 
use of renewable energies, most countries apply economic incentives through 
subsidies, tax rate reductions, feed-in tariffs, among others. These types of poli-
cies directly affect the creation of green businesses. The possibility of intro-
ducing new products and services related to renewable energies by reducing the 
tax rate is feasible, considering that this reduction can contribute to increasing 
or receiving higher profits. On the other hand, obtaining subsidies from public 
agencies promotes the competitiveness of companies and allows them to use this 
economic incentive as capital to improve production levels.

Fig. 13 Model for creating green enterprises based on political, social-cultural, and economic 
factors 
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2. Decarbonization policies: The implementation of renewable energy policies are 
based, in most cases, on achieving a decrease in carbon emissions–a product of 
using nonrenewable sources such as carbon and fossil fuels–over a certain period. 
Some of the countries evaluated issue Energy Efficiency Certificates that bring 
a series of benefits that create green businesses. For example, through this type 
of certificate, companies can save energy, reduce various manufacturing costs, 
generate economic benefits for the enterprise, and provide a positive business 
image to customers. The purpose of this certificate–among other reasons–is based 
on the efficient transition toward the use of renewable energies as primary sources 
of energy production. 

3. Sustainable energy system: Failures in energy systems can affect the productive 
activities of companies. Therefore, ensuring continuity in the constant supply of 
energy is fundamental. Implementing renewable energy policies in the countries 
evaluated improves their energy systems, contributing to the better development 
of green entrepreneurship. 

However, some barriers need to be evaluated. Some cases, such as Tajikistan, 
do not create green entrepreneurship due to the absence of legislative support, lack 
of funding for new technologies, and lack of awareness and promotion of other 
renewable energy sources. Therefore, although the policies of some countries seem 
to encourage business development, some others have not yet succeeded in creating 
an enabling environment for such entrepreneurship. In the second point, the countries 
with the highest Gross Domestic Product were analyzed since they are the countries 
that have the most significant influence in the world. The countries considered are 
the United States, China, Japan, Germany, United Kingdom, India, France, Italy, 
Canada, and Russia. Most of the countries described seeking the improvement of the 
environment seeks the implementation, monitoring, or compliance of the different 
renewable energy policies. Many of them began their work since the Paris treaty in 
2015, and all have both short and long-term visions. It can be observed that they all 
have a struggle among them to become the country with the minor carbon emissions 
by 2050. 

Despite all the good things, it can be observed that these countries are not among 
the first list not because they are not applying their policies correctly but because their 
population is much larger than that of the countries in the first list; therefore, the level 
of carbon footprint in these countries is much larger. Apart from that, other factors 
influenced some countries compared to the policies made, for example, Russia, in 
which even though there was an incentive of renewable energy policies, it did not go 
as planned because of the technological factor, an element explained before. 
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Abstract The fashion industry is one sector that generates the most pollution glob-
ally due to the overproduction generated by the high demand for products. From 
its production to the end of its life cycle, it is negatively impacted by chemicals, 
water pollution, and solid waste; often, workers are exploited, and the likelihood that 
their health is affected in the long term. New entrepreneurs have emerged seeking to 
reduce the environmental impact, provide decent work, and offer sustainable alter-
natives for fashionable market niches, which is the reason why this paper analyzes 
the theory of sustainable paths for entrepreneurship associated with fashion, and in 
addition to that, brings real cases that aim to reduce the impact of the fashion industry 
by providing sustainable fashion products. 

Keywords Entrepreneurship · Sustainability · Sustainable fashion · Theory ·
Effect · Circularity · Circular · Entrepreneur · Sustainable development goals 

1 Introduction 

The global textile production industry costs $ 3 trillion, which is 2% of the entire 
world’s Gross Domestic Product (GDP). In this sector, several 33.0 million people 
are hired, which was reflected in the increase of 19.7 million in the last two decades 
[243]. According to Chen and Burns [98], the textile sector consumes more than 30 
million tons per year worldwide, causing harmful effects on the environment and 
society derived from the supply chain [227], which causes concern about the small 
use of production and consumption systems that are sustainable [1]. 

Before delving into the subject of sustainability, it is essential to understand well 
the meaning of sustainable development, which is determined as a process that is
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growing and at the same time satisfies the current needs of the consumer without 
risking the possibility that future generations may satisfy your own needs in the 
Brundtland report [157]. Therefore, taking care of resources and keeping the envi-
ronment healthy and clean is vital to ensure the long life of individuals. In this context, 
sustainability can be applied in the textile sector with new biological systems that 
allow companies to be competitive and original while maintaining a good position 
in the market. All dimensions must be considered for this: economic, environmental, 
and social [97, 144, 233]. 

If we talk about the textile sector, a fundamental concept in international business 
is likely related, such as fashion. The drawbacks of sustainability are of particular 
importance in this industry due to their effect on the environmental, social, and 
economic aspects [77]. Fashion has been linked to sustainability through ethical, 
green, ecological, and sustainable fashion [185]. Sustainable fashion was born in 
the 60s for the first time when consumers noticed a profound effect produced by 
the production of clothes on the environment, for which a change towards the 
use of sustainable practices was demanded [155]. Anti-fur campaigns character-
ized ecological fashion during the 1980s and 1990s, coupled with ethical fashion. 
The latter groups together fair working conditions, respectful and appropriate use of 
organic inputs, certifications, and traceability [145, 151]. It is necessary to consider 
the damage generated in the environment through emissions related to the garment 
factory and the product distribution process, which is even more relevant due to the 
great demand in the market. In this way, it is shown that the fashion industry has 
faced difficult situations and, at the same time, opportunities in terms of reducing 
environmental consequences throughout the world [192]. Likewise, fashion produces 
a negative social effects such as the use of labor, the excessive use of resources, 
and the creation of waste in large quantities [130]. In the economic aspect, invest-
ment in machinery and more factories are promoted, which consequently causes 
environmental pollution. 

Consequently, a “megatrend” is born connected to sustainability within the fashion 
industry that shows signs of gaining more and more strength and importance in the 
consumer’s mind. Similarly, as was cited by Shen [227] and de Brito et al. [111], 
stated that fashion customers develop a greater social awareness and care for the 
environment and as a result of this, it affects their purchase decision. For this reason, 
an increasing number of companies notice the value and opportunity that is generated 
in trade and integrate greener processes into their supply chain, they understand that, 
if they use more natural resources, the emission of CO2 is reduced; also include new 
marketing strategies related to this trend. 

Additionally, there are past studies that reveal the interest and search of fashion 
customers for sustainable fashion products; for this reason, they remain able to pay 
a higher cost as long as it meets their needs and presents good quality [227]. This 
chapter analyzes the literature and theories related to sustainable fashion and the 
practices that have been implemented in organizations.
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2 Fast Fashion and Sustainable Fashion 

As mentioned in previous lines, the fashion supply chain is prone to sustainability-
related drawbacks due to intense competition. In the economic aspect, it invests in 
more production plants and different geographical areas, while, in the environmental 
aspect, a high amount of chemical products is used, for example, to transform the 
raw material into textiles, a minimum of 8000 is required. Finally, about the social 
dimension, unfair treatment is applied to employees on some occasions, granting 
them a low salary to produce as quickly as possible and with few expenses and then 
comply with the export times and manage to satisfy the tremendous market demand 
[111]. 

This rapid increase in the manufacture of clothing and footwear, fostered by the 
increase in consumption in many countries, gave rise to the term “fast fashion” [221]. 
According to Kim and Oh [161], several reports pointed out the negative impact on 
a social, environmental, and economic level. They experience continuous growth 
thanks to instant fashion or fast fashion, in other words, environmental pollution 
increases, labor exploitation, and promotes excessive consumption. The clothes that 
are not used much are discarded or stored in the closet, and new clothes continue to 
be bought that go with the new trends [221]. Consequently, the useful life of these 
garments becomes relatively short and below regular [67]. 

“Fast fashion” is considered a model of a garment supply chain that focuses 
on being up-to-date with the latest fashion trends, and designs are usually updated 
so that they are accessible in the market [90]. Ghemawat et al. [138] define it as an 
industrial practice implemented in fashion retail businesses, which supports obtaining 
the design most loved by consumers. On the other hand, Brooks [87] points to “fast 
fashion” as a term established by retailers in the fashion industry to explain that 
trends are constantly and rapidly moving from catwalks to stores. Barnes and Lea-
Greenwood [72] relate “fast fashion” with mass production of garments at a low or 
fair cost and at the same time offer products that are haute couture and thus position 
themselves in the market while being competitive. Technological advances are taken 
advantage of from advances in production to accelerate further processes, such as 
3D printing [84]. However, consumers are demonstrating to take a stance in favor 
of sustainable practices and consumption, which is why the instant fashion industry 
is being seen with different eyes due to bad practices that are irresponsible with the 
environment, exploitation labor, and the low quality of fashion items [190, 243]. 

Therefore, companies that abuse the “take-produce-dispose” model should 
consider taking a different path and implementing sustainable changes in their manu-
facturing processes [72, 222]. A proof of this revolution in consumer thinking is 
demonstrated by the Forbes ad on “responsible consumerism”, which was exposed 
as one of the 6 global consumer trends in 2019 [108].
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3 Slow Fashion and Sustainable Entrepreneurship 

According to Diddi et al. [122], consumers purchased 60% more garments in 2014 
but quickly stopped using them compared to 15 years ago. Broega et al. [86] consider 
that garments have a long useful life, but fast fashion causes them to dispose promptly. 
The useful life is measured by time, the number of times used, and the number of 
clients used [167]. Because of the impact experienced by the fashion sector and the 
repercussions that fast fashion has on the planet, its inhabitants, and the economy 
[195, 254]. Different authors have criticized current consumption and proposed a 
new way for entrepreneurs in the fashion sector to be sustainable [225]. Gurova and 
Morozova [141] mention that slow fashion originated because of the repercussions 
of fast fashion, which contains an agenda of slow production, equitable salary, and 
a longer duration of the useful life of the garments [240]. Likewise, it is related 
to quality products in labeling and durability [130], where the production process 
affects the environment and the consumer in lesser proportions and can be evaluated 
through traceability [143, 153]. 

Gardetti and Muthu [135] mention that sustainable fashion symbolizes that no 
harm was done to people or the planet during the development and use. The different 
enterprises of the fashion industry are leaning toward sustainable fashion since 
sustainability is an investment to stay in the market in the future [104]. So, sustain-
able ventures cover the environmental, social, and economic aspects [166]. The secu-
rity in customer purchases and sustainable consumption [203]. In the same sense, 
Henninger et al. [146] point out that consumers have improved their notion about 
environmental and social problems for fashion, so collaboratively having fashion is 
a great opportunity. Consumers tend to buy second-hand clothing to avoid wasting 
it and have a longer useful life [62, 78, 167]. The exchange of garments allows them 
not to go to the landfill [168]. Therefore, consumers have a positive attitude toward 
sustainable fashion [150]. 

4 Theory of Sustainability in Business 

Medcalfe and Miralles Miro [182] point out that sustainable practices positively affect 
the financial performance of the fashion industry. Wong and Ngai [245] improve the 
performance of startups internationally. However, new approaches are needed that 
can support the development of future research on sustainable entrepreneurship. 
Various theories related to sustainable companies are presented below [179].
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4.1 Triple Income Statement Model 

The model explains the performance of sustainable development in organizations 
from an economic, social, and environmental perspective [211]. There are several 
ways for entrepreneurs to interpret the theory, but the main one is to identify the 
problem in society or the economy [79, 189]. However, Friedrich [133] considers 
that the theory establishes that enterprises also have to consider costs about the 
pollution they generate to the environment. It should be noted that Freer Spreckley 
developed this model in 1981 [211]. The model helps identify organizations’ actions 
to be responsible and sustainable. For Shen et al. [228], this theory is the basis 
for executing a Sustainable Business Model in all companies, particularly in the 
fashion industry. Yang et al. [247] require changes in translating business models 
involving customers, employees, and the planet, which is because, in different fashion 
ventures, they exploit employees or use polluting elements [56, 158]. However, 
fashion ventures seek to increase success with sustainability [238]. Companies are 
becoming more sustainable, manufacturers and distributors are beginning to spread 
the additional costs they incur through the supply process, but it depends on the part-
ners’ willingness [132, 149]. Large fashion companies are embracing sustainability 
due to customer demand, global rivals, and new policies [193]. However, they present 
different barriers [83]. 

4.2 Business Model Triangle 

Business models have evolved over the years for companies to be competitive [237]. 
Each venture must have a business model to address the creation and delivery of value 
for customers (Evans et al. 2017; Jin et al. 2021). The models help to incorporate 
questions to identify the target audience and their present needs (Böhm et al. 2017). 
Gassmann et al. [136] developed a triangular model. The objective was to clarify 
its customer segments, value proposition, value chain, and benefits mechanism and 
make its business model understandable [237]. Companies must capture the forms of 
value [81]. The authors designed four questions related to value creation, as shown 
in Fig. 1.

4.3 The Theory of Social Practices (TPS) 

Sustainable fashion needs significant changes regarding the consumer practices of 
the parties [60]. Therefore, the relevance of the Theory of Social Practices (TPS) 
and its directionality to the path of sustainability must be borne in mind [119]. It 
should be noted that there is an increase in purchases of sustainable materials [200]. 
Skjerven and Reitan [230] mentioned that garment design could become an essential
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Fig. 1 Business model triangle. Source Adapted from Thorisdottir and Johannsdottir [237]

tool to develop a sustainable social and cultural environment. From the consumer 
perspective, Klepp and Bjerck [162] found that wearing and discarding garments 
has repercussions on the planet. Likewise, they communicate the identity and social 
environment to which consumers belong [61, 68, 130]. 

Customers are highly loyal brands that carry out sustainable practices, influenced 
by intrinsic and extrinsic singularities [8]. Such as culture and entrepreneurial orien-
tation toward a more sustainable business [121, 236]. Through theory, enterprises 
can conduct rigorous manufacturing and consumer practices transformations to build 
a sustainable industry [23]. These must be related to the social aspect and can be 
included in marketing strategies to positively impact society [65, 101, 110]. 

5 Cases 

The increase in population has caused the consumption and production of fashion 
products to increase in the same way [69], which has caused the emergence of a boom 
in creative entrepreneurs in the global clothing industry who are looking for ethics 
and sustainability to be applied in the sector. Therefore, the following are projects 
focused on providing alternatives responsible for the environment and their workers. 

5.1 Pigments that Are Produced by Microorganisms 

In the fashion industry, textile dyes are often used due to their low price; however, 
their effects on health and the environment are higher, as Lellis et al. [172] mentioned
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Table 1 Microorganism used to dye fabrics 

Microorganism Color From References 

Chromochloris 
zofingiensis 

Pink–red Microalgae Chen et al. [99] 

Pseudomonas 
aeruginosa 

Blue–green Soil Alzahrani and Alqahtani [53] 

Chryseobacterium 
rhizoplanae 

Yellow Soil and marine 
environments 

Aruldass et al. [63] 

Chromobacterium 
violaceum 

Purple Kanelli et al. [156] 

Streptomyces 
glaucescens 

Black El-Naggar and El-Ewasy 
[123] 

Source Mazotto et al. [181] 

because they act as a toxic substance in human body and many living organisms. 
For that reason, entrepreneurs in the field can aim to offer green alternatives to 
mitigate this by using microorganisms as pigments. In dying fabrics, 15% and 50% 
of the textile dyes don’t bind to the fabric on the first try, which would mean a 
higher number of wastewater which at the end, in developing countries, is used 
for agriculture according to Rehman et al. [218]. Consequently, the growing of the 
plants would be affected, the germination and the final product can cause many 
pathologies once the human consumes agricultural products because of all the toxins 
the plants were watered. Most of the time, this problem is considering how human 
health can be affected in the long term for workers because of cheap labor. Also, the 
toxicity of textile dyes can be transmitted to the workers who handled the reactive 
dyes by inhalation producing some allergic reactions such as conjunctivitis, asthma, 
dermatitis, and others [172]. Sustainable solution microorganisms can be used as an 
alternative for the dyes to reduce the worst effects. Some of them are shown in Table 
1 and can be used to dye the fabrics in many colors. Entrepreneurs can provide a 
differentiated textile product using these innovative, sustainable alternatives in the 
process. 

Other microorganisms can also be implemented in different parts of the textile life 
process, according to Mazotto et al. [181]. For example, in raw material extraction, 
industry entrepreneurs can focus there and implement sustainable textile practices. 
In Fig. 2, those alternatives for the process are shown.

5.2 Fish Leather 

In the fashion industry, leather manufacturing generates a large carbon footprint due 
to the solid waste and water waste that it produces, the damage of fauna and flora, the 
number of toxic chemicals used like chromium, and that in the long-term the health
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Fig. 2 Textile life cycle, traditional chemical consumption, and new alternatives offered by 
microbiological bioproducts. Source Mazotto et al. [181]

of workers who work directly in tanning can be damaged with an illness like cancer 
[24]. 

Over the years, this effect is becoming more and more noticeable; consumers are 
finding out where the cloth comes from, according to Palacios-Chavarro et al. [201]. 
This niche market is looking for sustainable alternatives to avoid excessive pollution 
and decent jobs for workers, as de Klerk et al. [112] mentioned. Entrepreneurs can 
provide them with the solution with the fish leather. An alternative to reduce envi-
ronmental pollution generated by the fishing sector is to value fish skins. The skins 
must follow a process to be transformed into fish leather by using vegetable tanning 
to this reduction, according to Palomino [202]. In this way, the fish waste that could 
have ended up as waste is used to manufacture garments, handbags, wallets, shoes, 
and more. 

To make this innovative and sustainable product, as shown in Fig. 3, some of the 
effects come with the use of this. For example, ocean acidification is reduced because 
no pesticides, no fertilizers, more water, or more soil are needed. Manufacturing this 
avoids the tons of fish skin waste that would end up in the ocean, thus negatively 
impacting the environment.

Also, entrepreneurs to decrease undocumented fisheries, entrepreneurs should 
have as suppliers fishermen registered to regulate harvesting to keep the business as 
sustainable as possible. Then there are the economic benefits, an additional income
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Fig. 3 Positives activities that generate the use of fish skin for the environment, artisanal fisheries, 
and others. Source Palomino [202]

Fig. 4 Finals products with fish leather. Source Álvarez Acosta et al. [52] 

for fishers, fish sellers, and many direct and indirect jobs that come with it. In addition, 
this field is further studied, and scientific knowledge allows the creation of new green 
technologies to produce fish leather [112]. Many entrepreneurs around the world 
in the fashion industry have seen fish skin as a sustainable alternative; countries 
located in Europe such as Finland, Iceland, Denmark, and Swede are developing these 
products based on fish skin to offer sustainable products to niche markets [202]. Also, 
entrepreneurs from South America in countries such as Perú and Ecuador, according 
to Álvarez Acosta et al. [52], are producing and selling those. Some of the products 
they sell are shown in Fig. 4. 

6 Pineapple Leaf Fibers 

Instead of waste being generated by improper treatment of pineapple leaf remains, 
Leão et al. [170] suggest using and processing them to manufacture textile products, 
which would be an alternative for entrepreneurs to venture into and manufacture 
sustainable products based on pineapple leaves. 

For manual removal, first, scrapping the upper layer; second, unscrewing the 
clamp; third, inserting the leaves with the bottom laver facing up; fourth, screw the 
clamp; fifth, scrapping the bottom layer; sixth, pulling out the fibers; and finally, 
seventh get the scrapped pineapple leaf fiber. According to Yusof et al. [252], the 
process is shown in Fig. 5.

In addition, technology is a tool that these days can make it easier for the 
entrepreneur to manufacture pineapple fibers. For example, in the Asian continent,
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Fig. 5 Production of the pineapple leaf fiber by hand scrapping. Source Yusof et al. [252]

Yusof et al. [252], entrepreneurs use Pineapple Leaf Fiber Machine 1, a decortication 
machine to facilitate the work to produce the fibers. 

Figure 6 shows how the machine works according to Yusof et al. [252]. First, 
insert the leaf into the feeder, start the extraction process, put out the leaf, and finally, 
get the extracted fiber. This machine allows a better amount of manufacturing in a 
shorter time. Figure 7 shows the final products with Pineapple Leaf Fibers Produc-
tions. A case that arose using this fiber is Piñatex, entrepreneurship based on fair 
economic principles, reducing waste, and saving raw materials and energy, according 
to Kowszyk and Maher [164]. These provide different brands, which generate fashion 
products with added and sustainable value, such as wallets, handbags, coats, shoes, 
and sandals.

7 Recycled Fibers 

The amount of clothing that is worn and thrown away, according to Klepp and Bjerck 
[162], is high, and year by year, it is increasing. Because of that, an opportunity for 
businesses arrives to give garments a second chance by recycling so that they do 
not generate more waste. Currently, there is the recycling of fabrics such as cotton 
and polyester to make threads used later to produce polo shirts, pants, jackets, and 
sportswear, as Leonas [173] mentioned. For entrepreneurs to obtain textile waste, 
Payne [204] suggests forming alliances with regional or local governments, clothing 
manufacturers, among others. Instead of garments ending up in the trash and where
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Fig. 6 Production of the pineapple leaf fiber by technology. Source Yusof et al. [252] 

Fig. 7 Finals products with pineapple leaf fibers productions. Source Piñatex [210]

the garment’s life cycle ends, as seen in Fig. 8, Payne [204] proposes “Cradle-
to-cradle closed-loop recycling” which works as the garment’s life cycle by using 
recycled fibers. Based on this, entrepreneurs can venture into the field.

8 Co-creation 

For centuries, humans have needed garments to wear or accessories to take objects 
to other places, so they have had to develop techniques to make products that meet 
their needs because there was no textile industry and the facility that now exists to 
buy clothes instantly [131]. Whether of garments or accessories, these techniques for 
elaboration have been inherited from generation to generation [208]. As there were
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Fig. 8 Cradle-to-cradle closed-loop recycling. Source Payne [204]

few chemicals or synthetic textiles, the settlers carried out this work in an artisanal 
and sustainable way [117] mentioned that nowadays, these artisan products represent 
the culture and identity of the population and are well valued in niche markets. 

The sustainable efforts include different actors as the citizens [13, 15, 17, 25, 37, 
46–48, 58, 73, 96, 118, 134, 159, 178, 219, 234, 242, 248, 253], institutions [6, 26, 
30, 42, 80, 82, 85, 88, 169, 175, 207, 224, 229, 239, 250, 251] and firms [7, 16, 20, 
36, 70, 76, 105, 114, 177, 194, 209, 214, 231] and activities as tourism [11, 14, 21, 
91–93, 129, 191, 206, 216], education [5, 17, 26, 35, 39, 43, 45, 95, 147, 171, 215], 
circular economy approach [3, 12, 28, 44, 75, 160, 174, 176, 241], prices [55, 57, 64, 
66, 140, 142, 165, 171, 186, 226], hospitality [4, 22, 127, 137, 152, 180, 199, 235, 
246], intellectual property [9, 29, 34, 54, 71, 74, 126, 184], health [2, 10, 18, 19, 27, 
31–33, 38, 40, 49–51, 89, 100, 106, 116, 124, 183, 188, 213, 220, 249, 255–257], 
and research [102, 163, 196–198, 205, 212, 217, 223]. 

Entrepreneurs in the fashion industry can choose to co-create with communi-
ties that maintain these practices as a sustainable alternative for the environment, 
according to Diaz [120], which would mean working with the artisan to design fashion 
garments and accessories while maintaining inherited techniques [125]. These prac-
tices are developed more by women; in this sense, Strydom and Kempen [232] point 
out that working together, entrepreneurs working with artisans seek to improve their 
community well-being as their personal, since it seeks to generate income in the 
population, reduce poverty, fair wages, empowerment, and gender equality. 

Working together benefits both parties; first, the entrepreneur is in charge of the 
administrative, logistics, sales, design staff, according to Williams [244], acts as a 
facilitator. Second, artisans obtain fair and dignified work since they provide their 
labor to manufacture products, transmitting their inherited knowledge through them, 
which are well valued in market niches [117], generating a sustainable end product 
for the fashion industry.
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Recent suggested lectures about green approach

. Waste reduction and carbon footprint [139]

. Material selection for circularity and footprints [187]

. 3D Print, circularity, and footprints [109]

. Virtual tourism [109]

. Leadership for sustainability in crisis time [41]

. Virtual education and circularity [103]

. Circular Economy for packaging [94]

. Students oriented to circular learning [113]

. Food and circular economy [107]

. Water footprint and food supply chain management [154]

. Waste footprint [59]

. Measuring circular economy [115]

. Carbon footprint [128]. 

Closing Remarks 

Prominent fashion brands are undergoing various transformations, such as using 
cheap materials from unknown sources and unleashing insecurity about customers’ 
products [148]. Fashion factories produce large quantities of garments due to fast 
fashion, causing short shelf life and excess garments discarded. Sometimes, unfair 
treatment of employees occurs. To this is added that different authors design new 
perspectives on the practices that lead to new discoveries in relation to sustainable 
fashion [1]. New business ideas are emerging as sustainable alternatives that seek to 
generate a lower environmental impact than fast fashion. For this reason, sustainable 
fashion allows businesses to provide a quality product based on sustainable materials, 
fair payments to employees, preservation of the environment, and prolongation of the 
useful life of garments. In addition, it seeks to positively impact the lives of workers 
since they generate income through decent and responsible work. 

Entrepreneurs have chosen to reject products that harm the environment and opt 
for sustainable alternatives. Pigmentation by microorganisms is one of them. In 
this, it seeks to avoid the use of chemical substances that harm the environment, 
human health, and workers. Using this alternative, the startups that emerge differ 
from the rest due to their added value. Another of the new options on the market 
for entrepreneurs is to enter the fish leather business, where the skin of this does not 
end up being a waste, but it is given a second life for manufacturing products such 
as wallets, shoes, handbags, and among others. Similarly, another of the alternatives 
that emerged was based on pineapple leaf fiber, which can be produced manually or 
through technology, such as the machine called PALF 1. 

So that the garment does not end up as waste, it is proposed that it is a circular 
life cycle, where the entrepreneur collects these garments, it is suggested to talk to 
textile factories, governments, among others, to have the primary input. In addition to 
these, it is essential to point out the importance of co-creation between entrepreneurs 
and artisans to sustainably manufacture products for the fashion industry. Both
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are benefited, the craftsman offers his inherited knowledge over the years, and the 
entrepreneur acts as a facilitator. 
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Strategies in Small Businesses to Combat 
Plastic Overproduction 
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María de las Mercedes Anderson-Seminario, 
and Shyla Del-Aguila-Arcentales 

Abstract Modern production processes have been increasingly responsible for 
plastic overproduction for various reasons, not limited to containers and packaging. 
Said situation has reflected its consequences on human and animal health, espe-
cially with the COVID-19 pandemic. Because of this, it is imperative to consider 
the measures taken to reduce plastic contamination and the role of sustainability in 
plastic production processes. Previous studies and literature about the effects of plas-
tics, the provisional standards, and programs to reduce contamination caused by this 
material have been analyzed in order to highlight its importance. Green businesses 
are also proposed as a more efficient solution to the problem of plastic overpro-
duction. Some examples of small green businesses are presented to demonstrate the 
adoption of sustainable, eco-friendly measures in their business model and that even 
after some years, said models have proved to be effective by providing revenues and 
still following the ecological practices such as recycling different kinds of plastics 
and wastes. 

Keywords Single-use plastic ·Microplastics ·Marine litter · Entrepreneurship ·
Sustainability · Green business · Plastic · Contamination · Sustainable 
development goal · Circularity · Circular economy 

1 Introduction 

Contamination has been a topic of discussion even before the pandemic started. 
However, now it has become one of the most important problems to take care of, 
which is why many companies have started changing parts of their production process 
and even their entire business model to meet the environmental goals and expectations
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Fig. 1 Categories of plastic. 
Source Meneses [147] 

of the future. Recycling was one of the several measures governments and people 
proposed to help reduce contamination and preserve the environment. According 
to Piattu and Ferreira, plastic is defined as a material whose prime component is a 
polymer, organic and synthetic, solid in its final state. It was previously transformed 
into the fluid for molding by heat and pressure (as aforementioned in Meneses [147]). 
This material can be classified into two main categories depending on its capacity to 
be reshaped: thermosetting and thermoplastics (Fig. 1). 

A material such as plastic seems to be a natural part of our everyday lives; however, 
its appearance as we usually use it goes back to the end of World War II. Before that, 
according to Geyer et al. [120], plastic was only used by the military and in small 
quantities. Now, it is rapidly surpassing most of the other materials produced by man, 
mainly because of its massive use in the creation of single-use packaging and other 
first-need products such as toothbrushes and Tupperware [190], which can create 
different perceptions in consumers [205]. Plastics, although stable physically, over 
time tend to degrade into smaller fragments [72], creating microplastics. As stated by 
Frias and Nash [116], microplastics can be described as solid synthetic particles or 
polymeric matrices with regular or irregular shapes and between 1 and 5 mm in size. 
These particles can be from primary or secondary manufacturing origin that is insol-
uble. The primary microplastics are those made for particular applications, meaning 
that this kind of microplastic is created to substitute some organic ingredients in the 
making of cosmetics, cleaning products, and paints. These primary microplastics are 
used to create larger plastics, like pellets. Secondary microplastics are created due to 
the degradation of plastic previously exposed to the environment caused by chemical 
or physical phenomena such as photolytic degradation [82] (Fig. 2).
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Fig. 2 Classification of microplastics. Source Castañeta et al. [82] 

The excessive production of such material has resulted in vast amounts of 
waste and contamination, difficult to reduce and eradicate. Since derivatives make 
commonly-used plastic of fossil hydrocarbons, which are not biodegradable, it is 
almost impossible to eliminate; thus, it ends in landfills, dumps, and even the oceans, 
damaging the environment [120]. Unfortunately, the constant production of plastic 
and the waste that it generates is not the only problem for us; these last years, the 
major problem was how to dispose of this waste and how inefficient it has been 
with the latest measures that have been applied. The consequences of the disposal 
in aquatic and terrestrial ecosystems worldwide are tremendous and cause a large 
amount of damage [70].
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2 Current Problem of Plastic Before the COVID-19 
Pandemic 

Before the COVID-19 outbreak, the contamination of plastic in marine and terrestrial 
areas was an issue studied at different levels, but during 2019 governments started 
taking measures to reduce their waste. A topic that got more relevant was the plastic 
of only one use. The definition of single-use plastics is, as its name states, plastic 
that can only be used once, like the plastic used for packaging and the ones used 
to contain food from restaurants. Although governments have applied measures to 
restrict the use of shopping bags in supermarkets and encourage people to bring 
their bags by increasing the price per bag, it is essential to mention that the whole 
lifecycle of the bag must be considered. In this case, shopping bags are mainly used 
for transporting the products from the store to the customer’s homes, but after that, 
people often use the same bags to take out the trash. In addition, the United States’ 
production of plastic bags is mainly made from recycled materials, so the term and 
the applications on measures based on that are tricky and must be analyzed for it to 
work [147]. 

For the classification and management of solid plastic waste, a system is used 
where a number is assigned from 1 to 7 to a piece of plastic that indicates its kind 
[58]. This system is used worldwide, and its objective is to identify the most chal-
lenging plastic to recycle and which elements it can find. Table 1 describes the plastic 
depending on how easy it is to recycle.

According to the UN Environment Program [197], about 8.300 million tons of 
plastic has been produced since 1950, and around 60% of that plastic ended up in a 
landfill or the natural environment like oceans and had devastating effects on marine 
life [200]. As reported by “Plastics Europe the Facts 2018”, the production of plastic 
reached 348 million tons, an increase of 3.8% compared to the previous years. Adding 
the lousy management of waste, the result of such an increase in production is finding 
waste in illegal landfills or more contamination in the environment even far away 
from the place of origin, that is why we even found it in areas like Arctic Sea ice 
[161], among other places. Plastic degradation can take hundreds of years, depending 
on the materials. The amount of waste that ends up in the oceans has increased so 
much to the point where it already takes miles of m3 [190]. In 2019, around 60–90% 
of marine litter was plastic [198], the majority of which comes from plastic bottles, 
shopping bags, bottle caps, food containers, cigarette butts, and among others. A 
certain amount of studies state how plastic is present even in our food and the fatal 
consequences on health [179, 190, 207]. In 2007, microplastics were just recognized 
as an emerging pollutant in the United States [185], and these microplastic were later 
studied to know their effects in marine fauna and, therefore, in humans through the 
trophic chain [74, 162, 179, 207]. Research has concluded that it is a fact that humans 
eat microplastics [190], plus the sources and amount are diverse and are often found 
on marine animals, tap water, honey, sugar, beer, and among others [179, 184], we 
even breathe plastic, especially in urban areas [106]. About 90% of the plastic we
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Table 1 Identification of resins and their uses 

Code Material Initials Main uses Recycling 

Polyethylene terephthalate PET Water bottles, containers, 
dispensers, food jars, fibers 
for clothing and rugs, certain 
shampoo bottles 

Easy 

High-density polyethylene HDPE Shampoo bottles, detergent 
and milk bottles, freezer bags, 
ice cream containers, food 
containers, storage boxes, 
toys, garden furniture 

Easy 

Polyvinyl chloride PVC Bank cards, window and door 
frames, pipes, cable sheathing, 
faux leather 

Really hard 

Low-density polyethylene LDPE Bags, trays, containers, food 
packaging film, bubble wrap 
flexible bottles, cable 
insulation 

Feasible 

Polypropylene PP Microwave dishes, bottle caps, 
potato chip bags, straws, lunch 
boxes, coolers, fabric and 
carpet fibers, tarps, diapers 

Feasible 

Polystyrene PS Cutlery, plates, cups, food 
trays, packing filler, yogurt 
containers, clothespins, 
insulation 

Hard 

Others Others Water bottles, containers, 
dispensers, food jars, laundry 
and carpet fibers, certain 
shampoo bottles, etc 

Really hard 

Source Meneses [147]

ingest is eliminated through the excretory system [190], and the effects depend on 
the type of polymer, associated chemicals, and dosage [74, 162, 190, 207]. 

The effects of the microplastics in the ecosystems are different from the humans 
but still just as worrying. The plastic that ends up in the sea begins to degrade over 
time, waves, and UV rays to tiny fragments [204], making it easy for marine animals 
to consume them by accident. Depending on their kind of feeding, animals can be 
direct consumers, ingesting microplastics through sediments or suspended particles, 
or they can be indirect consumers by ingesting their prey, like in the case of predators 
or scavengers. The size of the microplastic is essential to determine the damage, size 
more than 50 µm are incapable of crossing the intestinal barrier in the marine animal
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but size less than 50 µm are more than capable of crossing, and because there are 
not any enzymatic pathways capable of digesting plastic, it passes without been 
digested or absorbed. Although, it has been observed that the animals that eat nano 
plastics can pass it to their offspring, which implies serious consequences for the 
entire marine ecosystem like physical obstruction, damage to feeding appendages, 
leaching of chemical components in organisms, and others. 

Cleaning the beaches to reduce the microplastic that affects the animals was an 
effort far from enough to reduce the damage. At the rate at which the waste of plastic 
in the sea is increasing, by 2050, there is be more plastic than fish [120]. It is essential 
to mention that there are two kinds of marine litter, the one that sinks and the one that 
floats. This last type is the one that can float for a significant amount of time before 
sinking and is commonly transported from one place to another far away because of 
currents and wind [139]. 

3 Evolution of the Plastic Problem During the COVID-19 
Pandemic 

Despite all of the current measures trying to reduce single-use plastic to reduce 
environmental pollution, the COVID-19 pandemic brought a new risk of contami-
nation by using PPE (personal protection equipment). According to de Sousa [97], 
the COVID-19 pandemic has generated an enormous amount of plastic waste from 
hospitals, PPE use, and vaccination sites. The repercussions of increased plastic use 
during the pandemic are causing a lot of environmental issues making plastics coming 
from masks and other protective gear the “villains” instead of being the “heroes” that 
they are for protecting the population from getting infected with the disease [97]. 
Many countries worldwide promoted PPE and other protective products to ensure 
that the virus spread in their territories was not as damaging and did not elevate the 
number of cases so that the hospitals and clinics would not collapse due to lack of 
capacity. According to Shams et al. [188], there has been a significant increase in 
masks, gloves, hand sanitizer, packages of saline solution, protective medical suits, 
and more products during the COVID-19 pandemic. The improper disposal of these 
elements could increase plastic waste in many countries and cities, which could cause 
several effects on their ecosystems. In the case of South Korea, there were approx-
imately 295 tons of medical waste, coming mainly from hospitals and isolated life 
treatment centers, related to the international context of the pandemic from February 
2020 to the beginning of March of the same year. In April, the Ministry of Envi-
ronment of the country reported that 20 tons of waste related to COVID-19 were 
generated every day [178]. In the case of Thailand, China, the Philippines, Vietnam, 
and Indonesia, there has been a combined waste production of 58,000 tons of plastic 
waste; these countries combined, it is essential to note that the countries mentioned 
product approximately 50% of plastic waste that goes into the world’s oceans [125]. 
Benson et al. [69] detailed the plastic waste generated by the COVID-19 pandemic.
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The estimated daily use of face masks and plastic waste generated by the COVID-19 
pandemic can be appreciated. This data comes from countries before they started 
managing all of the plastic waste they were producing. The top 5 include China, 
India, the United States, Brazil, and Indonesia. 

According to Benson et al. [69], some products being wasted, such as masks, 
gloves, face shields, and gloves, are made from non-woven materials such as 
polypropylene (a type of plastic), vinyl, and neoprene. If these products are wasted 
without proper care, they could potentially end up in marine and terrestrial ecosys-
tems and contaminate those environments. The increasing use of plastics raises 
concerns about the leakage of this type of waste that goes to marine environments, 
this factor is especially relevant in coastal sites with a high population with high 
plastic waste emissions but has low recycling rates [91]. According to Selvaranjan 
et al. [217], when masks are not disposed of correctly, they can end up causing harm 
to marine animals since they can swallow masks or get them tied up in their legs, and 
also they present damage to birds because the strings can get tied in their extremities 
or beaks presenting a threat to their lives. Figure 3 shows the main plastic products 
from medical sites during the COVID-19 pandemic wasted in the environment. 

If this issue is not solved soon, its repercussions are likely to cause negative 
impacts on marine life, as mentioned before, and humans. According to Shams et al. 
[188], the mismanagement of plastic waste could end up being potentially hazardous 
to human health both in short and in the long term. Also, with time, plastics degrade 
into microplastics which end up causing much damage in the future to different 
environments such as maritime and terrestrial ecosystems [188]. It is an urgent matter 
to find ways to manage plastic waste that is responsible for the environment and does

Fig. 3 Types of plastics based biomedical wastes originated during the COVID-19 pandemic. 
Source Cordova et al. [91] 
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generate negative impacts in these areas in the future so that the ecosystems are not 
in danger of increasing pollution [115]. 

4 Intermediate Solutions to Reduce Overproduction 
of Plastics 

4.1 Circular Economy 

The classic linear model that we have today of extraction-production-use-discharge 
of material and energy flow of the economic system turns out to be unsustainable 
[117]. The materials cycle initiative has been from the beginning of industrialization 
and has been put into practice linked to the idea that it reduces the negative impact 
on the environment and promotes novel trade opportunities throughout the origin of 
industrialization [103, 104] (Fig. 4). 

CE is born primarily in the literature through 3 main “actions”, which are called 
the Principles of the 3Rs: Reduction, Reuse, and Recycling establishes his defini-
tion of CE based on the vision of the Ellen Macarthur Foundation [108] mentions 
that a circular economy is a system made to restore and regenerate. Likewise, it is 
defined as an economic system that replaces the idea of “end of life” with reduc-
tion, the option of reuse, recycling, and recovery of materials in the production, 
distribution, or consumption processes [133]. According to a current report from 
the United Nations Environment Program in 2018, titled Re-defining Value—The 
Manufacturing Revolution, the CE could minimize industrial waste between 80 and 
99% in some sectors. In the same way, it would reduce its emissions between 79 and 
99%, with optimal results that drive its application (Fig. 5).

The flow designed by the circular economy means an innovative version of the 
life cycle, as it adopts its principles of—appropriate material choices when designing 
products and establishing appropriate recovery systems. Moreover, it also means 
improving competitiveness and the efficiency of available resources. In the case

Fig. 4 Linear economy. Source REPSOL [177] 
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Fig. 5 Circular economy. Source Stahel [193]

of plastics, due to their characteristics—light, versatile and durable—plastics help 
to save essential resources such as energy and water in strategic sectors such as 
packaging, building and construction, transportation, and renewable energy, among 
others. In addition, plastic applications in packaging contribute to reducing food 
waste. 

4.2 GloLitter Project 

The GloLitter Project, led by the United Nations Food and Agriculture Organization 
(FAO) and the International Maritime Organization, seeks to reduce the use of plastics 
in these industries and identify opportunities to recycle them, and better protect 
the fragile marine environment well as human lives and livelihoods. The initiative 
helps the industry implement best practices to prevent and reduce plastic marine 
litter, including lost or discarded fishing gear, to safeguard coastal and global marine 
resources. 

Also, it examines the availability and status of port facilities and seeks to raise 
awareness among the shipping and fishing sectors, including seafarers and fishers, 
and encourage the marking of fishing gear so that it can be traced back to its owner 
if discarded or lost at sea. It is expected from the GloLitter Project that experts 
from its organizers FAO and IMO work with the 30 partner countries to provide 
technical assistance and training while facilitating communication and equipping 
them with tools such as guidance documents, training materials, and strategies to help
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Fig. 6 GloLitter structure. Source FAO [113] 

enforce existing regulations. Compliance with relevant FAO instruments, including 
the Voluntary Guidelines for the Marking of Fishing Gear and the Global Ghost Net 
Initiative, also be promoted (Fig. 6). 

Ten countries have been confirmed as lead partners in this global effort and 20 
nations as GloLitter project partners. As agreed, the lead partners exercise leadership 
roles in their respective regions to champion national actions that support the IMO 
Plan of Action to Address Plastic Marine Litter from Ships and the FAO Voluntary 
Guidelines for the Marking of Fishing Gear. Both to the project. 

4.3 Peru Case: Restricting the Use of Tecnopor (Expanded 
Polystyrene) 

In 2017, it was approved Peru the Law on Integrated Solid Waste Management, 
with the primary objective of minimizing the generation of solid waste at source and 
promoting its recovery and valorization through processes such as the recycling of 
plastics, metals, glass, and others, and the conversion of organic waste into compost, 
which boost a modern recycling industry, including small recyclers in this value 
chain. From the entry into force of this law would prohibit:
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1. The acquisition, use, entry, or commercialization, as appropriate, of polymer-
based bags; polymer-based straws such as drinking straws and containers 
or containers of expanded polystyrene for beverages and food for human 
consumption, in Natural Protected Areas, as well as in the entities of the state 
administration. 

2. The use of polymeric-based bags or wrappers in printed advertising, newspapers, 
magazines, or other written press formats; receipts for public or private services; 
and any information directed to consumers, users, or citizens in general. 

The general director of Environmental Quality of MINAM mentioned that the 
expectations concerning the New Law were met. Approximately 30% of single-use 
plastic was reduced, as reported by the manufacturers of the same; however, the 
measures proposed by the Peruvian government in recent years to reduce plastic 
were slowed down by the arrival of COVID-19, thus remaining inefficient measures 
since its entry into force [151]. According to the Ministry of Environment, there 
was a 50% setback. It is essential to bear in mind that although the reduction of 
this type of material is beneficial to the environment, it continues to have inevitable 
repercussions on business and forces people to rethink their standard practices; this 
is why despite being a necessary measure to apply, there are various conflicts of 
interest. 

5 Green Small Businesses and Their Initiatives 
on Sustainability 

Entrepreneurship is a discipline that must be followed accordingly to see good results, 
but most importantly, it is a new way of creating jobs and opportunities that eventually 
lead to more significant economic growth [105]. 

In recent years, entrepreneurship has grown more as time has progressed, and there 
are new findings regarding this topic. According to Sergi et al. [187], entrepreneur-
ship is one of the most dynamic phenomenons in the economic sector, but it is mainly 
driven by globalization and crises that the economic system could suffer. Also, 
modern economic theory states that entrepreneurship is significant for economic 
growth and impacts this issue [187]. Entrepreneurship is driven by economic factors 
since, for it to happen, there have to be some resources, coming from the government, 
for example, to support the newly independent business owners and make sure that 
they are contributing to the economic growth of the country and bringing benefits in 
the long term. Some authors state that there is more than one type of entrepreneur-
ship. Aulet and Murray [59] say that entrepreneurship is divided into two categories: 
one is innovation-driven entrepreneurship and small business entrepreneurship. 

New business trends and ways of working have emerged due to growing awareness 
about climate change and environmental issues. One of them is green entrepreneur-
ship. According to Allen and Malin [27], green entrepreneurship or eco entrepreneur-
ship is a new kind of entrepreneur mixing a great sense of doing business with
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the consciousness of sustainability in the light of the recent environmental aware-
ness movements. Anderson [51] says that both entrepreneurship and environmen-
talism are based on a perception of value. The attitudes which inform environmental 
concern create areas of value that can be exploited entrepreneurially. “Environmental 
Entrepreneurs” not only recognize opportunity but construct entire organizations to 
capture and fix change in society. 

Green entrepreneurship is still a relatively new concept that is gaining more visi-
bility in the face of corporate awareness regarding the environmental impact that busi-
ness activities can have [98]. According to Hussain et al. [127], green entrepreneur-
ship brings many advantages such as reducing deforestation, improving and main-
taining ecological systems, and many more that have caught the attention of govern-
ments to make policies that include some of these points to ensure economic and 
social development. 

Nowadays, businesses implement a high level of innovation to creatively create 
outstanding and unique products while looking for the environment. From paper 
to plastic, sustainable entrepreneurship can recycle waste, especially plastics, and 
transform them into products customers are willing to purchase. The growth of 
these environmentally friendly tendencies can also be seen in start-ups and small 
companies worldwide. “Bolsos ecológicos del Perú” is a small Peruvian business 
located in Lima—Peru, created in 2011 by Miguel Medina. This small company 
recycles plastic bottles to create products such as ecological merchandising such as 
bags and accessories distributed to other companies that share the same concerns 
about the environmental situation. 

In 2015, the United Nations adopted the Sustainable Development Goals, which 
are a set of objectives to generate a universal call to protect the planet, end poverty, 
and ensure that by the year 2030, all people enjoy prosperity and peace [199]. Since 
SDGs were introduced six years ago, many companies such as “Bolsos ecológicos 
del Perú” have started to develop new business models and integrate the SDGs 
as an opportunity to redesign their corporate organization and generate new and 
innovative solutions based on what the SDGs say [78]. This company, for example, 
is mainly focused on contributing to the achievement of two specific SDGs: goal 12: 
responsible consumption and production and goal 13: climate action [107]. 

According to their website Bolsos Ecológicos del Peru [73], their business model 
consists of recollecting, reprocessing the plastic bottles until the creation of 100% 
polyester fiber. Then, they use the fabrics to create products such as bags, eco-pots, 
pencils, and more. Later, these products would be offered the goods with personalized 
models and sold to corporate clients who would distribute them as merchandise to 
the final customer (Fig. 7).

In the same way as the previous company, many others worldwide use similar 
processes to create new sustainable products based on 100% recycled fabrics, such 
as “Batoko” from the United Kingdom and “Montsenu” from South Korea. The 
case of “Batoko”, is a small and independent swimwear company created in 2017, 
inspired by the enormous amounts of litter found in the beaches on the northwest 
of England. This brand produces swimsuits made 100% out of recycled plastics
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Fig. 7 “Bolsos ecológicos del Perú’s” manufacturing process. Source Bolsos Ecológicos del Peru 
[73]

and fewer designs than a standard company in the same industry to keep it sustain-
able, avoiding overproduction. Moreover, this entrepreneurship assures its positive 
impact on the environment by donating annually to projects to take care of the marine 
ecosystem and even with their supply chain composed of two suppliers, both located 
in China, the biggest recycler in the world and holding several certificates corre-
sponding to an adequate creation of fabrics made of recycled materials [67]. Finally, 
their meticulous measurements avoid waste or waste of unnecessary energy, thus 
following a complete production with a sustainable and eco-friendly orientation. 

Another example is “Montsenu” from South Korea, whose mission is to spread 
a responsible and sustainable consumption of clothes by using recycled and natural 
materials to create innovative designs of clothes using technology in favor of a better 
sense of fashion that includes the message of the brand of human life, environment, 
and social issues. The core of this company is sustainability and Looking good. This 
green entrepreneurship aims to become 100% carbon neutral by 2025 [153]. This 
case shows how small companies make sustainability the foundation of their business 
and keep planning to get better at it in the future.
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Furthermore, “MicGalaw” is a South-African small business created by 
Phumudzo Muthanyi and Mbali Mokgosi, that stands out as a street-style acces-
sories shop that differentiates from the rest because of their exclusive handmade 
products, locally sourced, sustainable, and based 80% on recycled materials [149]. 
For “MicGalaw”, sustainability is not necessarily its core but a competitive advantage 
for their business. The products such as handbags and jewelry have drawn the atten-
tion of many people of the region, not just because of their designs but because their 
production happens to be beneficial for the environment and the young community 
by creating new jobs and a collective environmental awareness [149]. 

The two founders of the brand stated that their process evolved from experimenting 
for at least 3 years to attend to the dumping sites of the city where they searched for 
different kinds of plastic that were perfect for reshaping and easily combined with 
other fabrics. Nowadays, the actual process is similar to the previous one. First, the 
plastic is collected by dumping sites or donated by other companies, then said plastics 
are moved to the manufacturing area where the patterns are created, the plastics are 
melted and turned into the fabric until they can be combined with the other pieces 
of new fabrics [173]. 

Finally, the last example of small sustainable businesses is “Precious plastics”, 
a project created in 2012 by Brad Scott in Queensland. The former corporate boss 
creates endless products, from housewares to guitars, using the plastic bottle caps 
considered waste by other companies. In a small company, the resources are provided 
by other companies to dispose of the rubbish; however, some of them ask for other 
products in return for the materials [206]. All five small companies mentioned so 
far have one special characteristic in common, they all contribute to reducing plastic 
waste in their regions and the impulse of sustainability in commerce. Those exem-
plify that companies can be successful even by adopting eco-friendly practices and 
sustainable solutions through the years. 

The term of sustainability has become more prominent in the last few years. This 
concept comes from forestry, where it means never harvesting more than what the 
forest can offer you, and also it is used in the economy, where many experts use 
this concept to study the distribution of scarce resources [136]. There is a debate 
about the definition of this term since many authors have their perspectives [155]. 
Sustainability’s inspiration comes from the Brundtland report that the UN did in 1987 
[136]. It is linked with the concept of sustainable development, and this concept is 
used to describe how a society or country can use its resources in a non-damaging 
way so that future generations can have an optimal life condition and not suffer from 
this lack of essential resources and have their basic needs fulfilled [148]. The concept 
of sustainability has been embraced by the five companies previously presented as 
a way to counteract the damages caused by the unmeasured production of goods, 
especially those containing plastics. In different ways, either recycling bottles to 
turn them into fabrics or melting plastic bottle caps to turn them into tables, all these 
businesses are looking to reduce what was once considered waste and give them 
other uses. 

The policy-makers need to develop different kind of strategies for sustainability 
in each city and country which include the citizens [9, 12, 14, 16, 22, 36, 45–47,
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55, 63, 85, 102, 118, 131, 144, 157, 180, 194, 203, 209, 213], organizations [5, 23, 
25, 29, 41, 68, 71, 75, 76, 137, 141, 168, 183, 189, 196, 211, 212] and companies 
[6, 15, 19, 35, 61, 66, 92, 99, 143, 159, 169, 172, 192, 202] and activities as sports 
[89, 122, 129]. 

Also, it is included in sustainabilty the activities of tourism [10, 13, 20, 79–81, 
114, 158, 167, 175], education [4, 16, 23, 34, 38, 42, 44, 84, 126, 138, 174], circular 
economy approach [2, 11, 26, 43, 65, 132, 140, 142, 201], prices [53, 54, 57, 60, 
123, 124, 135, 138, 152, 186], hospitality [3, 21, 111, 119, 128, 145, 165, 195, 208]. 

Finally, due to innovation process some efforts are valued as intellectual property 
[7, 28, 33, 52, 62, 64, 110, 150], health [1, 8, 17, 18, 24, 30–32, 37, 39, 48–50, 77, 
86, 93, 101, 109, 146, 156, 171, 181, 210, 214–216], and research [87, 134, 160, 
163, 164, 166, 170, 176, 182]. 

Sustainability has three main pillars that explain what it is trying to achieve glob-
ally and its main objective more detailedly. The three pillars are Environmental 
Sustainability, Economic Sustainability, and Social Sustainability. The first pillar, 
environmental sustainability, refers to future generations being able to cover their 
needs by taking care of the environment and ecological spaces so that they can be 
enjoyed in the future without suffering damages from pollution or other dangers 
[155]. In the case of the company “Batoko”, the company is focused on its revenues 
and preserving the environment by recycling and reducing the amounts of garbage, 
especially plastics found in the ocean. 

On the other hand, the second pillar, economic sustainability, refers to a production 
system that makes goods for consumption that does not put resource availability and 
takes care of scarce resources that might be hard to make up for once they are used 
ultimately [148]. An excellent example of this pillar is “Precious plastics”, this small 
business uses other companies’ trash to create their products; repurposing something 
that was destined to be thrown away is now turned into innovative products. 

Finally, the third pillar, social sustainability, is a term that often refers to how 
communities, societies, and individuals live together and make objectives for them 
to achieve, but taking into account the boundaries of planet earth and the environment 
as a whole as well as the physical boundaries of their places [88]. “MicGalaw” is a 
perfect example of how a business can adopt this pillar to enhance the community. 
This small business has been a big part of how people from the region can acquire 
positive perspectives on taking care of the environment, especially while teaching 
young people how to recycle and that the products originating from these practices 
can be suitable for their necessities eco-friendly (Fig. 8).

Recent suggested lectures about green approach

. Waste reduction and carbon footprint [121]

. Material selection for circularity and footprints [154]

. 3D Print, circularity, and footprints [95]

. Virtual tourism [95]

. Leadership for sustainability in crisis time [40]

. Virtual education and circularity [90]

. Circular Economy for packaging [83]
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Fig. 8 Three pillars of sustainability. Source Soapboxie [191]

. Students oriented to circular learning [96]

. Food and circular economy [94]

. Water footprint and food supply chain management [130]

. Waste footprint [56]

. Measuring circular economy [100]

. Carbon footprint [112]. 

Closing Remarks 

Something essential to consider is that even though there is sizeable plastic contam-
ination due to the pandemic situation, pollution because of plastic is an issue that 
has been around for many years. This problem spreads since plastics tend to wear 
down to microplastics or translate into products of single-use plastics that are not 
biodegradable and end up polluting diverse ecosystems such as the marine and terres-
trial environments or finishing their days in a landfill. The main concern surrounding 
plastic waste is correctly disposing of this product to avoid contamination and prevent 
environmental damage. 

It can be concluded that before the COVID-19 pandemic started, there was already 
a significant concern surrounding the pollution generated by distinct types of plastic 
around the world. There is still a present problem that must be addressed to prevent 
the effects that it could have on the well-being of society since there is already 
evidence that microscopic plastics are in some foods, and these materials are causing 
irreversible damage to the distinct ecosystems of the planet. On the bright side, some 
businesses have been using compostable materials to reduce their pollution in the 
environment, and if more companies decided to use these tactics, there could be a 
positive impact on the problem.
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The COVID-19 pandemic has brought with it another problem besides the high 
contagious rate that is the increase of plastic pollution because of PPE use. Globally, 
a large amount of plastic waste generates damage to the ecosystem. If these problems 
are not solved quickly, the consequences of this eventuality are likely to be felt in 
the long term and cause problems to humans. 

Some solutions have been planned to solve the plastic pollution problem worsened 
by the COVID-19 pandemic. One of them is a circular economy that focuses on 
reducing the impacts on the environment. If these solutions are implemented correctly 
to combat the ongoing problem, it could help better the situation that is currently 
happening around the world and make the possible damaging effects in the long term 
reduce their negative consequences on the environment. It is also essential to keep 
the concept of sustainability and its three pillars in mind when applying or designing 
a possible solution to fight this problem. 
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Abstract Green entrepreneurship proposes practices focused on mitigating envi-
ronmental issues through innovation to harmonize economic success and ecolog-
ical conservation. The proposed topic aims to determine the role of corporate social 
responsibility (CSR) and corporate image (CI) as plausible critical strategies in devel-
oping green entrepreneurialism to improve corporate performance and maintain a 
long-term competitive edge. A collection of academic evidence was carried out on 
CSR and CI in the positioning process of sustainable enterprises in various countries. 

Keywords Green entrepreneurship · Sustainability · Corporate social 
responsibility · Green corporate image · Greenwashing · Green marketing 

1 Introduction 

The increase in environmental emissions has had consequences that have been 
reflected in the environment, both in flora, fauna, and society itself, thus generating a 
change in consumers’ priorities and, therefore, manufacturers and sellers [68]. Conse-
quently, over the last decades, monetary growth is not the only objective of companies 
[109]; given the increased attention to social and environmental aspects, both large 
and medium along with small-scale enterprises, including entrepreneurship, seek 
to increase their potential through the development of Corporate Social Responsi-
bility (CSR) practices in an attempt to transform their business into a sustainable 
and responsible project [9, 54]. In addition, those businesses that prefer to remain 
traditional, profit-focused eventually take the route to sustainability since the current 
solutions reflect lower costs and risks [51]. Moreover, in the eyes of consumers, a 
brand with a positive corporate image (CI) is more attractive. Businesses must know
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how to develop and communicate it correctly to achieve preference, generating repu-
tation and competitiveness [51, 63]. This chapter has been developed to recognize 
the importance of incorporating CSR practices and positive corporate development 
in the various enterprises that, to integrate these aspects, decide to take a green 
path. Thus, the structure is a sum of past information related to traditional and green 
entrepreneurship, the implementation of CSR over the last years and in current times, 
the effect of a green corporate image in business, and the exposition of cases that 
exemplify the application of all the above mentioned. 

2 Traditional Entrepreneurship to Green Entrepreneurship 

A key factor relevant to a country’s entrepreneurial health is having many active 
entrepreneurs and ventures [57]. In many cases, it depends on the competitiveness of 
enterprises with the constantly changing markets and changing needs of contempo-
rary society [61, 79]. In this way, new opportunities are explored by entrepreneurs, 
and in the process, they may encounter many difficulties [101], although their main 
objective is to persevere in the business, so they must anticipate future changes and 
transform themselves [83, 84]. 

Traditional ventures are classified according to their entrepreneurs as novice 
entrepreneurs, regular entrepreneurs who create a new product or service to sell 
their business and acquire new ones subsequently, and finally, there are portfolio 
entrepreneurs who create clusters [3]. Entrepreneurs must identify opportunities to 
generate new business based on their background and experience [19, 101]. Also, for 
a company to be competitive, it needs attention, good planning, and well-analyzed 
decision-making based on good practices [11, 61, 108]. That is why long-term 
improvements become advantages that benefit not only the company but also the 
environment [61]. 

A new way of thinking breaks paradigms and links two concepts such as innova-
tion and entrepreneurship. There are different types of characteristics of traditional 
entrepreneurship, but two of the most relevant ones are related to entrepreneurial 
teams [39]. On the one hand, there are the financial interests, and all must be share-
holders [95], on the other hand, the management of the company and there is a higher 
probability of having an increased growth and subsistence in the market [65]. In this 
way, sets of people are more active in participating in the evolutionary develop-
ment of the business, as it has an acquisitive interest [39]. The world is changing to 
focus on greater sustainability and ecological concern [52, 83, 84]. Therefore, green 
entrepreneurship solves social, economic, and environmental problems [68]. 

There are several categories of entrepreneurship, one of them is social 
entrepreneurship, which is a broad, popular, and recent trend in different sectors 
and types of entrepreneurships [73, 90, 100]. It is also characterized by identifying 
the various problems of society to promote a social impact through awareness-raising 
[47, 66, 67, 71, 114]. In addition, there are two subcategories of social entrepreneur-
ship [90]. The first is limited, as it focuses on non-profit-making organizations such
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Fig. 1 Social entrepreneurship model. Source Rahim and Mohtar [98] 

as NGOs [47, 90]. And the second is a little bit more extensive, because it covers 
the social and economic sphere, and is concentrated in companies that have lucra-
tive purposes to different degrees [12, 47, 53, 98]. In addition, there can always be 
companies that are more focused on the social aspect and others on the economic 
aspect, considering them mixed [47, 98] (Fig. 1). 

2.1 Theoretical Consideration of CSR 

Corporate social responsibilities (CSR) are linked to social standards and environ-
mental protection [10], which organizations should prioritize [115], becoming more 
efficient by achieving relevant financial performance [58]. To analyze the concept of 
CSR in depth, we will draw on Archie Carroll’s definition of sustainable business, 
shown below [111]. In which the base is the economic responsibility that must be 
sustainable and solid [117], since it is fundamental in business, giving support to 
the whole infrastructure of the pyramid [31, 42]. In the next link is the legal sphere, 
due to the fact that society demands that laws are complied with by working ethi-
cally, thus providing legitimacy in law for business growth [33, 42]. This goes hand 
in hand with ethical responsibility, in which there is a degree of expectation above 
the minimum levels demanded by the rules [40, 111]. Finally, there is philanthropic 
responsibility in which there is always an expectation to do the right thing [32, 117]. 
It is important to stress that all four aspects of CSR are ethically motivated [33, 42] 
(Fig. 2).
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Fig. 2 Carroll’s pyramid. Source Carroll [33] 

2.2 Differences Between Social Entrepreneurship and CSR 

Social entrepreneurship is still at an early stage, so the topic is very attractive to 
many researchers [29, 50]. Also, companies are more focused on social changes and 
use digital platforms to legitimize themselves, thus overcoming the underfunding of 
communication with customers that existed in the traditional model [35]. Further-
more, various definitions have been offered [35, 47], but all are based on four impor-
tant factors, which are operational management, characteristics of the entrepreneurs, 
resources used as raw material, and the mission of the organization [43]. The purpose 
of social entrepreneurship is value creation [89], which has a social impact and is its 
major differentiator [35]. Although the mission is established, it does not exclude that 
part of its objective is also economic by coupling a sustainable strategy [43] balancing 
both aspects, this gives rise to several logical institutions competing with each other 
[21]. To do this, entrepreneurs recognize an inequality that may still affect a certain 
number of people, to subsequently identify an alternative that improves the situation 
for those involved in the social system [85], which is why measurable objectives and 
projected results must be defined from the outset [7, 28]. 

It is important to carry out an analysis in which CSR and social entrepreneurship 
can be compared, which arises from the increase in activities related to both concepts 
[13]. As we have seen in the previous paragraphs, the social entrepreneur focuses his 
or her enterprise on positive effects and can be given the role of an agent of change 
[47, 94], without forgetting the benefits for the current and future society [47], this 
being a basic difference [111], furthermore, trade-offs can be found in the rates of 
return applied to market share and customer satisfaction [13, 102].
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2.3 Theoretical Consideration of CI 

Organizations conduct strategic communication among stakeholders to promote 
positive perceptions and discourage negative ones [72, 87]. Organizational image 
management theory stems from an individual perspective of image management 
and self-presentation notions, alluding to the steps required to establish, preserve, or 
even, re-establish a desirable image in the eyes of a firm’s interest groups [86, 87]. To 
enhance their likelihood of succeeding in the market, corporations are compelled to 
maintain a positive image among their clients [60, 96, 97]. The dilemma for corpora-
tions relies on being able to comprehend the volatility of the competitive landscape, 
as well as to adapt their image according to market flux, in a responsive manner 
[24, 60, 86]. Organizational image management is a dialectic process wherein the 
corporate image surges as a construct developed by the repeated interaction of a 
firm’s both internal and external stakeholders [86, 87, 96]. Therefore, enterprises are 
faced with the need of proactively interacting with stakeholders following a dialogic 
schema to cultivate certain images and discourage others [86, 87, 118]. Considering 
a company’s executives might advocate and promote a certain perception of their CI, 
however, that perception shall first attain the conviction and validation of the public to 
prevail [24, 103]. For instance, an entity’s corporate image can be ultimately under-
stood as a social conceptualization originated from the deliberate inter-exchange of 
information between business executives and the audience [24, 86, 87, 97, 118]. 

After defining the notion of the corporate image via the theory of organizational 
image management, it seems appropriate to elaborate on the theoretical conceptual-
ization of a closely related term known as corporate identity [24]. Corporate identity 
represents the pure essence of an organization, highlighting the personality and char-
acteristics that the conglomerate provides to the public; as well as the offer, mission 
and vision that represents the company [15]. On the other hand, corporate image is 
the public’s perception of the company based on the ideas, principles, and values 
of each person [5, 16, 18, 27, 64, 75]. These terms can also be influenced by the 
business culture, the company’s reputation, and the quality of the work environment 
[76]. However, both terms are linked and depend on business performance and the 
cultural environment of the moment [88]. 

3 Implementing CSR in Green Entrepreneurialism 

Recent studies have determined “the green wave” in a bifurcation of two elements 
which are entrepreneurship and innovation [49]. Green entrepreneurship is a new 
proposal, which has emerged due to various associations’ environmental concerns 
and because society demands greater transparency in its reporting [14, 110]. More-
over, sustainability and corporate social responsibility (CSR) are nowadays two 
primary characteristics for value creation in all areas [22, 107], and their success lies 
in the low pollution of their environment [105]. Social media has boosted the concept
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of green entrepreneurship among young people with environmental campaigns [68], 
so CSR-based information about a company has a transactional view [99]. Also, the 
pandemic has made CSR play a key role in companies [30, 106], as they receive posi-
tive feedback from their target audience and both internal and external stakeholders 
[80]. 

There are two types of CSR-related activities. Firstly, there are the external ones, 
and these are the social tasks in an environmental framework that build the company’s 
originality and reputation concerning external stakeholders [25, 31]. Secondly, we 
find the internal ones focused on its employees’ psychological and physiological 
well-being [25, 104, 113]. In this last point, it is essential to highlight that the oppor-
tunities are equal, and the health and safety are relevant of each member of the organi-
zation, as well as positively improving the reciprocal commitment of the employees 
with the company [81]. 

4 Business Cases that Incorporate CSR as a Strategy 
in the World 

Given the growing concern for implementing sustainability, integrating action not 
only by policies but also by individual parties such as companies [81], the strate-
gies implemented by businesses are becoming more conscious when talking about 
their impact in social and environmental terms [109] thus significantly evolving the 
concept of CSR at the corporate level, involving organizations from all sectors and 
extending to a global level [92] (Table 1). 

The application of CSR not only seeks to encourage the implementation of activ-
ities with a positive impact on society and the environment, considering animal, 
human, and plant health, but also integrates the search for innovative solutions

Table 1 Incorporation of CSR as business strategies 

Country/region Business strategies Sources 

China Convergence of mass entrepreneurship and 
innovation as a new economic driver 

Low and Bu [81] 

Indonesia Integration of responsible and sustainable training 
and management of stakeholders 

Indarti [70] 

Latin America Integration of social and economic growth activities 
that are inclusive, sustainable, and eco-friendly 

Acevedo-Duque et al. [1] 

Poland CSR communication with stakeholders, 
CSR-knowledge management and CSR-strategy 

Stawicka [109] 

China Integration of CSR, transactional and 
transformational leadership in search of sustainable 
performance improvement 

Dai et al. [44] 

Chile CSR practices in different media and their impact 
on the economic performance of companies 

Fernandez et al. [59] 
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that allow the growth of the economy, the creation and development of sustainable 
processes, and the modeling of competitive advantages [1, 81], these results will be 
reflected in aspects such as an increase in the strategic positioning of the company 
that applies it, in addition to also show improvements in business efficiency and 
improve in turn the adaptation to the dynamics of the environment in which it oper-
ates [92]. According to Samaibekova et al. [102], CSR integrates brand value and 
engagement with job creation for sustainable domestic results, additionally, to capti-
vate the entire workforce, companies must also include digitalization as a strategy in 
their CSR practices [81]. However, when talking about small businesses, they may 
face greater technological challenges compared to large companies that have a large 
presence in the same industry, this aspect is due to the possibility of developing a poor 
knowledge management in the subject (difficulties to have access to the Internet, fear 
of failure, generate little presence or activity on the web, or simply not knowing how 
to develop specific strategies for the use of technology) [109] in a complementary 
manner, mention may be made of what has been expressed by Lozano [82], who 
mentions that, in a complementary way to CSR strategies, such business systems are 
combined with technological techniques and solutions. In brief, the cases observed 
show that companies, regardless of their sectors, that opt for a sustainable path and 
therefore contribute to the overall growth of CSR, are committed to actions that reflect 
a positive impact on social transformation, integrating the community, industries and 
the environment [59, 92]. 

5 Green Corporate Image (GCI) 

The concept of corporate image (CI) can be defined as the intended overall impression 
an organization has regarding its various stakeholders [24, 96, 103]. For instance, a 
company’s corporate image is a very distinguishing trait in the eyes of both internal 
and external participants and their relationship with the entity in question [24, 60, 
103]. Organizations devote significant resources, such as capital, time, and personnel, 
to establish a positive CI [60, 96, 97]. Previous research reveals that organizations 
with a positive CI tend to achieve a higher position in the market and achieve a 
competitive advantage over their competitors, as they maintain a beneficial perception 
in the eyes of the public [24, 60, 96, 97]. 

Several studies have looked at the green corporate image (GCI) in various busi-
nesses [20, 96]. Green corporate image, in turn, refers to how stakeholders can 
perceive a firm’s environmental principles and practices [6, 20, 36]. GCI has been 
shown to have a variety of effects on a range of different organizational aspects, 
including employee work-life, managerial and business performance, motivation, 
purchasing intentions, etc. [6, 24, 36, 96]. 

Field studies suggest a correlation between green corporate image and consumer 
satisfaction, along with brand loyalty and organizational performance [6, 36, 60, 
116]. An increasing number of businesses are attempting to promote themselves as



154 F. Morales-Rios et al.

sustainable and environmentally aware brands [6, 23, 36]. Thus, to remain competi-
tive in an ever-shifting market, businesses are pressured to adapt their marketing plan 
and advertising strategies to appear more sustainable, as modern trends dictate [23, 
24, 96]. However, this has also influenced the adoption of harmful corporate practices 
such as greenwashing [23]. Greenwashing is known as the deliberate dissemination 
of positive information from a company while concealing harmful practices to project 
a deceitfully favorable corporate image [17, 23]. The methodology of greenwashing 
is intended to make a firm, product, or brand appear more environmentally sustain-
able than it is through various marketing tools conveying misinformation, in order 
to create a positive corporate image among the public [17, 23, 36]. 

The notion of the corporate image, however, is inextricably tied to the firm’s 
environmental legitimacy [24, 60, 116]. Since environmental legitimacy is highly 
dependent on the impression of the firm’s environmental performance, business exec-
utives may increase the firm’s integrity by acting on such perceptions through the 
enhancement of the company’s green image [6, 24, 36, 60, 116]. As a result, for 
businesses that operate in ecologically sustainable industries featuring significant 
social and environmental implications, cultivating a solid green corporate image in 
the perception of their stakeholders is an inherent requirement for development and 
growth [6, 23, 24, 60, 116]. 

6 Business Cases that Use GCI as a Strategy in the World 

Progressively, companies started stressing the recyclability, sustainability, and envi-
ronmentally innocuous nature of their goods, encouraging ecologically responsible 
consumer habits, and investigating green market prospects to foster a green corpo-
rate image and business culture [6, 23, 36]. Green advertisement for maintaining 
the long-term viability of marketing campaigns soon gained popularity, becoming 
commonplace [6, 24, 36, 60, 116] (Table 2).

Environmental awareness has risen quickly in the last decade, as businesses have 
progressively begun to include environmental protection principles into their research 
and development agenda, product manufacturing, and advertisement [2, 20, 37, 78]. 
In turn, consumers also pay close attention to whether products are environmentally 
friendly and whether brands adopt eco-friendly practices [6, 112]. The introduction 
to the concept of green marketing, this term refers to how businesses approach the 
environment, integrating it as one of their core values, working towards a GCI, to 
establish a brand that is more valuable to the public [37, 93, 116]. 

In recent years, green marketing has flourished [56, 112]. Due to customers’ 
growing knowledge and expectations of environmental preservation and increased 
market rivalry, several businesses have begun to use green marketing as a strategy for 
growth [56, 93, 112, 116]. As a result, various firms have turned to green marketing 
as a critical component for surviving in intensely competitive industries, encouraging 
the audience to acquire green goods and services, fostering brand loyalty through
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Table 2 Examples of GCI as a business strategy 

Country Business strategies Sources 

Starbucks Starbucks has made a solid commitment to environmental 
conservation and green marketing. Their efforts to increase 
the recyclability of their coffee cups have been linked with 
an in-store water and energy conservation initiative to create 
a green corporate image 

Tsai et al. [112] 

Ziploc The new series of eco-friendly bags include less plastic, less 
paper usage in the packaging, and are labeled as being 
manufactured using sustainable wind energy 

Brannan et al. [26] 

Unilever Unilever is known for its social and environmental 
initiatives, which is a marketing strategy and a component 
of the company’s commitment to implementing 
environmental and social responsibility 

Widyastuti et al. [116] 

IBM IBM’s public initiative of 21 goals 
for environmental sustainability 

IBM Corp [69] 

Tesla Tesla wants to be a more environmentally friendly 
corporation, thus conducting and disclosing a 
“well-to-wheel” investigation, which concluded that the 
Roadster still has twice the energy efficiency of popular 
hybrid cars and emits a third of the CO2 

Adén and Barray [2]

a GCI, raising market share and cash flow, and ensuring economic sustainability 
[6, 37, 96, 112, 116]. 

Recent suggested lectures about green approach

. Waste reduction and carbon footprint [62]

. Material selection for circularity and footprints [91]

. 3D Print, circularity, and footprints [45]

. Virtual tourism [45]

. Leadership for sustainability in crisis time [4]

. Virtual education and circularity [38]

. Circular Economy for packaging [34]

. Students oriented to circular learning [46]

. Food and circular economy [41]

. Water footprint and food supply chain management [74]

. Waste footprint [8]

. Measuring circular economy [48]

. Carbon footprint [55]. 

7 Closing Remarks 

Since the emergence of the concept of green and sustainable, the products and services 
offered have faced a change, including all the dimensions that go through the same
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to be conducted from sender to consumer (e.g., selection of raw material, clean 
production, sustainable logistics, transportation regulations, and disposal) [77, 82, 
109]. Among the reasons for responsible and sustainable consumption and activities 
to continue to increase, it is given to the effects of environmental and social levels that 
consumption entails [82]; in this way, the consumer is aware of what they are looking 
for and prefer, altering their behavior and purchase intention [63], which the brands 
evaluate to generate preference and encourage reputation and loyalty [6]. Thus, to 
lessen the negative impact on our surroundings, different corporate activities are 
modified with a more sustainable vision, creating new business model opportunities, 
including ventures which also offer innovative changes in the business mentality and 
the way to serve the changing market to ensure consumer satisfaction, and maintain 
the balance between environmental, social, and economical care [68, 77, 82–84]. 
In this sense, companies have been implementing CSR strategies for some decades 
now, and they also seek to work on their corporate image so that consumers are kept 
informed of what the companies offer [6, 63]. 
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Abstract Women’s sustainable entrepreneurship has increased significantly due to 
all parties’ demands and the positive contributions to sustainable development (SDG). 
Entrepreneurs are motivated to carry out their sustainable enterprises by benefiting 
society, the planet, and the economy. However, women entrepreneurs face various 
barriers imposed by a patriarchal power system. The main barriers are gender discrep-
ancy, little government support, lack of financing, and individual capacities. Addi-
tionally, the family, especially the husband, promotes or limits the creation and execu-
tion of women’s businesses. For this reason, this research investigates female leader-
ship, business legitimacy, motivations, and barriers when creating female enterprises. 
The information was compiled from a vast number of articles related to sustainable 
female entrepreneurship found in the Scopus database. 

Keywords Entrepreneurs · Entrepreneurship ·Woman ·Women · Sustainable 
development goals · SDG · Family · Sustainability · Circularity 

1 Introduction 

In the business world, sustainability has increasingly become an essential aspect 
for the economic growth of the business and the country, as well as for the care of 
the planet and human beings [238, 251], which are motivated mainly by altruistic 
attitudes and extrinsic rewards [266]. To do this, sustainable entrepreneurs encompass 
the three dimensions of SDGs [83] which is because the theories of sustainability and 
entrepreneurship are linked [258], since the success of entrepreneurship depends on 
the capabilities of the company and the incorporation of sustainability [145, 281]. 

The increased interest in sustainable enterprises is due to the creation of special-
ized magazines on the subject and the increased demand for research by businesses
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and national and international institutions [251]. However, [10] found a negative 
relationship between business cognitions and sustainability because entrepreneurs 
sometimes do not consider sustainability issues. Barrachina Fernández et al. [76] 
found that awareness of the female sex is essential to creating sustainable busi-
nesses, but they also pointed out that further study is necessary due to the lack of 
knowledge and research on the subject. 

Women are more likely to worry about climate change than men [249]. Since 
men are more indifferent to climate change [182, 225, 260]. However, [239] pointed 
out that men with more experience carry out community actions. On the other hand, 
gender and entrepreneurship accentuate patriarchal business dominance but leave 
gender challenges at entrepreneurship. 

Women entrepreneurs present many barriers or challenges that make it impossible 
to create or maintain their businesses. Some barriers include insufficient capital [210], 
sociocultural [148], and little government support [168]. In some countries such as 
Iran, women act according to norms of femininity dominated by a male leadership 
structure, while cultural factors in society limit Western women. 

In this sense, there is gender discrimination because the businesses developed by 
women are smaller than those of men [76]. In Europe, 37% of women are managers, 
28% work in the administrative area, while only a fifth are in executive positions. 
[134] determined that in the UK, 45% of companies are led by women. In the Arab 
region, there is a minority number of female business leaders [8], evidencing more 
excellent leadership perceived by male entrepreneurs [176]. Currently, there is little 
research on female entrepreneurship in emerging countries [110], social and cultural 
diversity [79]. 

2 Entrepreneurship and Sustainable Entrepreneurship 
Gender and Sustainable Development (SDG) 

The sustainable strategies developed with entrepreneurs for sustainability need 
consider population [13, 17, 19, 21, 31, 47, 56–58, 67, 75, 99, 124, 142, 174, 195, 
206, 233, 247, 265, 272, 276], organizations [5, 32, 36, 40, 52, 84, 88–90, 184, 191, 
222, 236, 242, 256, 274, 275], and companies [6, 20, 24, 46, 73, 80, 111, 121, 193, 
211, 223, 229, 243, 264] and activities as sports [108, 152, 171]. 

Also, it is included in sustainability actions of tourism [14, 18, 25, 93–95, 138, 
207, 221, 231], education [4, 21, 32, 45, 53–55, 98, 162, 186, 230], circular economy 
approach [2, 15, 37, 78, 123, 175, 190, 192, 261], prices [65, 66, 70, 71, 153, 160, 
180, 186, 202, 241], and hospitality [3, 28, 132, 147, 170, 197, 216, 252, 271]. 

Then, new entrepreneurship initiatives are related to intellectual property [9, 39, 
44, 63, 74, 77, 131, 200], health [1, 11, 22, 23, 35, 41–43, 48–50, 50, 59–61, 91, 103, 
112, 123, 130, 199, 204, 227, 234, 277–279], and research [107, 179, 212, 214, 215, 
220, 224, 232, 235].
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Sustainable entrepreneurship is essential since it helps solve problems related to 
the lack of sustainability in the three dimensions of SDG [127, 146, 246]. The concept 
of sustainable entrepreneurship is associated with the SDG, which encompasses 
problems of the planet, society, and the economy [144]. This type of entrepreneurship 
generates economic growth [143], produces employment [137, 240], innovation [38], 
and is a way out of poverty [140]. 

Women entrepreneurs contribute substantially to sustainable entrepreneurship 
because they are considered part of economic growth and prosperity [157]. For this 
reason, some policies help increase female entrepreneurship [85]. In some cases, 
social enterprises provide economic freedom and recognition to women [209]. 

Al-Lawati et al. [30] and Gustavsson [158] found outstanding concepts of female 
entrepreneurship. The entrepreneurial spirit of women refers to female empower-
ment contributing to economic growth and female emancipation [64, 262]. Inno-
vation is part of the business skills of women entrepreneurs, as well as creativity, 
opportunity identification, leadership skills, marketing, and social awareness [27]. 
Therefore, female entrepreneurs must generate value for clients through a sustain-
able entrepreneurial spirit that involves innovations within the business [208] at the  
micro and macro levels [113]. 

However, there is also a gender discrepancy [16, 210] in business performance 
[168]. From a psychological perspective, gender stereotypes affect men and women 
[129]. The female role has changed, but the gap between male and female leader-
ship persists [72, 218]. For example, in the Middle East and South Korea, women 
face problems of patriarchy regarding power and stereotypes about female skills or 
abilities [105]. The leadership and development of women in India and Korea are 
affected by the male dominance imparted in these countries [101]. Therefore, the 
inclusion of sustainable female entrepreneurship is seen as an alternative to reduce 
social inequality and damage to the planet [206]. 

It is essential to include women in sustainable enterprises because women 
entrepreneurs achieve the Sustainable Development Goals (SDGs). Goal five of the 
SDGs includes gender equality and female empowerment [26, 226, 259]. Therefore, 
companies must integrate diversity and inclusion strategies to drive sustainability 
[81]. The SDGs have three dimensions: social, economic, and environmental [126, 
185, 205, 237, 255]. These three dimensions are the triple bottom line [139]. Goal 
number five is in the social dimension [134] and is an elementary goal for the SDGs 
[250]. 

Authors [167] described three African-based, women-led social enterprises 
promoting sustainability through social investments. The companies are Heartfelt 
Project, Bright Kids Uganda, and Chikumbusos, located in South Africa, Uganda, 
and Lusaka. The Heartfelt Project company is led by Martha Letsoalo, who previ-
ously worked as a domestic worker. Currently, it provides employment to fifteen 
women through its education and training workshop, in addition its craft products 
are designed by felt and beading and are sold locally and internationally. 

Bright Kids Uganda is led by Victoria Nalongo, a fisherman’s daughter. Her 
business is a care center and school that educates defenseless children and empowers 
physically and psychologically abused women. In addition, it provides microcredits
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to women looking to start a business. Finally, the Chikumbuso enterprise is led by 
Gertrude, who was abandoned; for this reason, she created a place of resilience to 
educate children and provide jobs for women. 

3 Motivators and Barriers of Female Entrepreneurship 

Motivation is essential when starting a business [187]. Women entrepreneurs’ 
primary motivators are confidence in their entrepreneurial skills [213], stopping 
depending on traditional jobs [198]. For [168], business motivation and optimism 
positively influence the performance of female entrepreneurs, and achievement 
motivation significantly impacts entrepreneurial intention [280] and a pro-business 
culture. 

According to Daulerio [116], the main intrinsic motivation factors involved in 
creating a female business have appeared for approximately 30 years. Fig. 1 shows 
these three factors numbered 1–3, while around them are other motivational factors 
designed and summarized by [257].

Other motivators include financial freedom, independence, and personal growth 
[269]. Just as there are motivators to start a business, there are also barriers that cause 
women entrepreneurs to give up when starting their business or continuing with their 
business project [188, 213]; in the same way, there are barriers to achieving leadership 
positions [7]. 

Among the barriers female entrepreneurs face is the lack of knowledge regarding 
the relevance of digital transformation in the execution of ventures [245]. Digiti-
zation is relevant because sustainability is linked to technological capabilities and 
innovation [163, 169]. Women entrepreneurs have difficulties taking advantage of 
their limited resources when choosing the wrong partners for R&D [82, 166, 177]. 
Present innovation problems when conducting sustainable businesses due to limited 
access to financing [208] and knowledge exchange imply that they obtain fewer 
laboratories or places with the latest technologies than men [100]. 

Regarding the lack of financing, in Arabia, women require their father’s consent 
to take out a loan, but sometimes they tend to rely on limited personal savings [198]. 
In this context, [118] found that female entrepreneurs are less likely to request a loan 
at the beginning of their business because they face financial restrictions or high-
interest rates [69]. On the other hand, [141] determined that entrepreneur’s women 
do not receive gender discrimination when applying for a loan but to signs of gender 
bias in the positive stage of a country’s economy. 

In northeastern Italy, female entrepreneurs present sustainability-related capital 
difficulties when starting their businesses. Likewise, female entrepreneurs, compared 
to male entrepreneurs, are more sensitive to the difficulty of investment required and 
finding the appropriate number of trained employees who can perform their duties 
effectively and efficiently [115]. Women entrepreneurs from emerging countries 
present various challenges when starting their businesses [217]. Latina entrepreneurs 
present feelings of fear, gender discrimination, poor financial management, and lack
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Fig. 1 Factors of female business motivation. Source Daulerio [116] and ul Haq et al. [257]

of skills to help choose the right place for business development [13, 104]. In Oman, 
women entrepreneurs present sociocultural barriers [148], little commercial support 
from the government [150], and organizational problems [149]. In Zanzibar, Chile, 
France, and the UK, there are barriers related to gender power disparities within 
the fisheries sector. Additionally, women entrepreneurs in this sector have limited 
participation due to procedural injustices [159]. 

Chreim [106] mentioned that Asian entrepreneurs present gender barriers and 
increased entrepreneurial immigrants. [281] found that female entrepreneurs face 
finding reliable employees, insufficient capital, little government support, and high 
competition in China and Vietnam. Iranian women lack opportunities [168], and 
Bahrain women entrepreneurs lack knowledge and little experience in entrepreneur-
ship [34]. Table 1 shows the types of barriers to female entrepreneurship according to 
the individual, organizational, and national levels investigated by different authors.

In that same context, [228] identified 14 barriers faced by female entrepreneurs: 
reduced interest in commercial activities, limited capital, few strategic practices, 
slow growth, few profits, high failure rate, lack of entrepreneurial skills, social skills
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Table 1 Business barriers for women entrepreneurs 

Barrier levels Features 

Individual barriers Personality traits, level of education. Also, low skill, training, and 
experience 

Organizational barriers Financial or capital restrictions 

National barriers Difficulties interacting with men when they work 

Source Faisal et al. [136] and Modarresi et al. [201], and Gupta and Mirchandani [156]

problems, limited management knowledge business, limited technological knowl-
edge, education problems, difficulty in taking on risks, and lack of institutional and 
family support. Additionally, [136] found a range of barriers that inhibit female 
entrepreneurship growth, as shown in Fig. 2. 

Fig. 2 Growth barriers for female entrepreneurs. Source Faisal et al. [136]



Creation of Sustainable Enterprises from the Female Directionality 169

4 Key Factors for the Success of Female Entrepreneurs: 
The Family and Business Legitimacy 

Family support significantly affects the success of female entrepreneurship [150, 
268]. Women’s businesses benefit from family support, which reduces the tension 
between the business and the family [270]. The family can provide support in different 
ways to entrepreneurs, but mainly they can be emotional support [173]. In contrast, 
family conflicts produce emotional exhaustion for female entrepreneurs. Therefore, 
family ties drive or limit female entrepreneurs [194, 228]. 

Gender ideology influences women’s decisions about professional and family 
aspects [189], [263]), which is related to the conflict between work and family [181, 
183] because women are still in charge of housework [97, 219]. Sometimes women 
seek to hide their obligations at home or avoid disclosing their workplaces to coun-
teract the tensions that originate from the interpretations of social norms based on 
working women [267]. 

Women negotiate with their husbands to access business networks, while negotia-
tions with male colleagues achieve personal and business legitimacy and are consid-
ered entrepreneurs [244]. Legitimacy also helps construct female business identity 
to close the gap between business legitimacy and femininity [248], contributing to 
changing institutional policies that discriminate against women entrepreneurs [253]. 
Additionally, business identity changes women entrepreneurs’ context [155]. The 
SDGs can also foster the legitimacy of women entrepreneurs [154]. 

Jaim [165] found that the geographical location must be considered to consider the 
family as a positive or negative factor since the importance in non-Western countries 
differs from that of developed countries. For example, in Bangladesh, women need 
the help of their husbands to apply for bank loans since the norms are patriarchal 
[165]. Table 2 shows the classification made by the author to publicize the influence 
of each family aspect on female entrepreneurship in developing countries.

Recent suggested lectures about green approach

. Waste reduction and carbon footprint [151]

. Material selection for circularity and footprints [203]

. 3D print, circularity, and footprints [117]

. Virtual tourism [117]

. Leadership for sustainability in crisis time [51]

. Virtual education and circularity [109]

. Circular economy for packaging [96]

. Students oriented to circular learning [119]

. Food and circular economy [114]

. Water footprint and food supply chain management [172]

. Waste footprint [68]

. Measuring circular economy (Del-Aguila-[122]

. Carbon footprint [133].
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Table 2 Aspects linking the family role and female entrepreneurship in developing countries 

Aspects Problems associated with the 
family 

Effects on entrepreneurship 

Housework and child-rearing There are high expectations 
about housework, taking care 
of multiple children, or 
maternity difficulties 

Reduced availability to run the 
business, stress when working, 
and sometimes running the 
business from home lead to 
fewer sales and revenue 

The function of husbands The spouses exercise their 
function with high signs of 
patriarchy, complexity to solve 
the family, and the existence of 
polygamy 

Husbands as assistants in 
entrepreneurship or as a 
negative influence to develop 
the female business 

Other family members Many family members, 
relatives, are involved in legal 
problems or engaging in 
extreme religious practices 

Dependence on relatives and 
negative influences of relatives 
in the creation of female 
entrepreneurship 

Source Jaim [165]

5 Closing Remarks 

Female entrepreneurship is a concept that has grown due to the demand of female 
entrepreneurs, researchers, governments, and institutions [249, 251], which is 
because it generates significant benefits for society, the economy, and the environ-
ment [127]. Women entrepreneurs show great social and environmental concern, as 
well as the innovation of their products [102], which allows them to be a vital objec-
tive of the SDGs that promotes gender inclusion [26, 81, 226]. Women entrepreneurs 
have different motivational factors in developing sustainable enterprises, such as life 
ambition, challenge and achievement, family responsibility, and breaking barriers 
[116, 257]. 

Entrepreneurs in developing countries create their companies out of the need 
for well-being and to take advantage of opportunities [62]. Gender equality has 
provided the possibility for women to be educated and have opportunities to prosper 
economically [87]. For example, [8] pointed out that women’s education in the Arab 
region contributes to the ability to withstand gender discrimination. At the same time, 
[128] found that educated women can resist the barriers related to a patriarchal world 
of work. On the other hand, education increases the ability of women to generate 
income [125]. 

Women entrepreneurs are exposed to many barriers that prevent or stop the devel-
opment of their companies [213]. Among the main barriers is lack of financing, 
gender problems, the prevalence of patriarchy in business, family problems, lack of 
government support, lack of technological knowledge, investment risk, among others 
[136, 157, 201, 228]. Therefore, gender-related entrepreneurship should be investi-
gated as an essential aspect within the institutional environment [92] and economic 
development [120]. Berguiga and Adair [86] pointed out that the government must
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provide basic social protection coverage as a financing product to women who have 
MSMEs. 

The authorities must promote sustainable businesses and create policies to 
encourage female entrepreneurship [217]. The government must provide financing, 
social support, create sustainable policies and business empowerment to women 
entrepreneurs [12, 135, 173], as well as foster a stereotype of impartial entrepreneur-
ship concerning gender [164], and carry out gender parity policies in the face of the 
existence of gender discrimination [218]. However, [29] questioned the importance 
of implementing current policies that encourage more women to start a business 
since there is gender discrimination and little social support, while [254] argued that 
women must accept the presence of a discriminatory bias and understand that some-
times their lack of professional progress is due to their limitations. However, [102] 
determined that a positive institutional context reduces the uncertainties or barriers 
presented by female entrepreneurs. 

On the other hand, [178] found that women entrepreneurs require self-efficacy 
and resilience to face business barriers. Additionally, they pointed out that female 
entrepreneurs see themselves as successful businesswomen despite patriarchal 
norms. Additionally, [213] found that failures make entrepreneurs make better deci-
sions in their subsequent businesses. The same entrepreneurs can carry out commu-
nity activities through forums to support other women who seek to undertake [161], 
and create a network exclusively for women who seek to grow professionally and 
individually, such as the Girlboss and Her network, which have a similar vision and 
mission [33]. Then, women could carry out collective and not individualized social 
enterprises [196]. 

All efforts by women must be supported by authorities, and the universities need 
to promote more entrepreneurship leaded by female students. 
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Abstract Entrepreneurship is recently viewed as a motor of economic, social, 
and environmental development. As a result, countries and educational institutions 
are looking toward implementing entrepreneurial education among young people, 
such as scholars. Nonetheless, it remains weak since students’ intention to become 
entrepreneurs is not substantial. This chapter aims to understand how scholars’ 
educational systems, and government can increase green entrepreneurial intention. A 
worldwide comparative analysis review was made to determine the current practices 
in different parts of the globe. National, private, and educational institutions play 
a crucial role in developing green entrepreneurial intention. Students look for the 
necessary knowledge, skills, abilities, and an excellent ecosystem to develop a new 
venture. 

Keywords Green · Youth · Young consumer ·Manager · Ecology · Sustainable ·
Circular · SDG · Entrepreneur · Entrepreneurship · Business · International 
business 

1 Introduction 

Entrepreneurship is nowadays viewed as a motor of economic development, job 
creation, and resilience [181, 200, 222]. Consequently, this last contribution to 
the country’s well-being is undeniable [146]. Focusing on sustainability, eco-
entrepreneurship is becoming one of the targets for students’ learning programs 
[173]. That is one of the main reasons for the growing trend of implementing green 
entrepreneurship programs in educational institutions worldwide [142, 146]. Though 
the government and institutions developed programs for entrepreneurial activities, 
it remains difficult for students to take this road [142]. For instance, individual and
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external factors are crucial for long-term green entrepreneurship [133]. Also, most 
scholars believe that a specific group of people can only do entrepreneurship rather 
than develop their competencies to engage in entrepreneurial activities [226]. There-
fore, entrepreneurial education is not directly related to students’ intention to start 
entrepreneurial activities [9]. 

As educational institutions do not fulfill students’ needs, entrepreneurial activ-
ities remain challenging to achieve [210]. This chapter aims to outline the current 
practices of entrepreneurial education implementation in educational institutions 
worldwide. Also, the author discusses how vital are institutions for the enhance-
ment of entrepreneurial intention among students. This chapter is divided into 
the following sections. The first one consisted of a brief introduction to green 
entrepreneurship. Section 2 focuses on green entrepreneurial intentions among young 
people, especially students, and the role of educational institutions and external 
ones. Finally, the author provided examples of institutions worldwide that imple-
mented entrepreneurial education and developed a critical aspect of the importance 
of entrepreneurial education for countries’ economic, social, and environmental 
development. 

2 From Traditional Entrepreneurship to Green 
Entrepreneurship 

Entrepreneurship has been defined as a business development through resources 
investment aimed at reaching an objective or opportunity [170, 206]. Recent studies 
argued that entrepreneurship was a possible solution to environmental degrada-
tion [167]. Nonetheless, the traditional approach only considered economic bene-
fits [213]. As a result, the entrepreneurship concept was extended to include non-
economic gains [213]. Green entrepreneurship, also known as sustainable and 
eco-entrepreneurship, focuses on ecosystem preservation by pursuing business 
opportunities that benefit economically, socially, and environmentally [205]. 

Green entrepreneurs can be characterized as developing businesses that include 
environmentally friendly practices and technology [57]. It offers products and 
services with environmental benefits [188]. This individual is concerned with 
environmental issues and looks forward to ecosystem preservation [57]. Green 
entrepreneurship has been advantageous since it reduces deforestation, preserves 
the ecosystem, and improves quality [205]. Moreover, it is interesting to mention 
that green entrepreneurs combine business and environmental objectives to achieve 
social, sustainable, and economic development [125, 188]. As public and private 
sectors collaborate to overcome environmental issues, entrepreneurs become critical 
players in this battle [23].
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3 Green Entrepreneurship Intention among Students 

3.1 Students and Entrepreneurship 

Entrepreneurship education’s importance has increased since students must be 
prepared to face the competitive market [147]. As a result, universities play an 
essential role in the ecosystem [214]. Higher education institutions, for instance, 
provide training facilities to prepare students to develop new ventures [212]. Indeed, 
entrepreneurship educational programs offer students the possibility of developing a 
skill set and knowledge to establish ventures nowadays [173, 190, 203]. Entrepreneur-
ship education fosters entrepreneurial behaviors consisting of ideas and resources 
[82]. Developing this last and incorporating a sustainable approach accelerates the 
transition toward a greener economy [56]. Therefore, entrepreneurial education 
programs provide skills, knowledge, and abilities to inspire future entrepreneurs 
[131]. 

Entrepreneurial education encourages young people such as scholars to begin a 
business, considering sustainable economic development to focusing on a motiva-
tional stage [194]. It is necessary to develop a suitable environment for learning 
and work to increase entrepreneurial intention from students [197]. For instance, 
a study made in higher education in India evidenced that institutional culture, 
lack of academic rigor, regional differences, and economic and gender gaps affect 
the entrepreneurial intention of students, which confirms the importance of an 
entrepreneurial education ecosystem [145]. 

An entrepreneurial ecosystem may include several factors such as universi-
ties, industries, and governments [159]. The principles to achieve an excellent 
entrepreneurial ecosystem are easy to access to the market, enough funding, 
networking, professional services such as mentoring and coaching, entrepreneurial 
education programs, and entrepreneurial orientation culture [29]. This environment 
can stimulate students and discard the idea that only a few people can determine 
business opportunities and obtain the resources to develop a new venture [79]. 

3.2 Green Entrepreneurship Intention 

Green entrepreneurship intention (GEI), according to the current literature, can be 
defined as the predisposition to begin a sustainable entrepreneurial activity based on 
factors such as interests, decisions, concerns, and support, as stated by Alvarez-Risco, 
Mlodzianowska, Zamora-Ramos, et al. [42]. Beginning a venture is not oblivious to 
external factors since the environmental context, such as institutional framework 
and external interactions, influences decisions [118]. Analyzing the entrepreneurial 
orientation from students is, as a result, crucial as it explains the actual process and 
decision-making from an individual to commence a new business [145] (Fig. 1).
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Fig. 1 Entrepreneurial ecosystem of scholars. Source Adapted from the role of universities and 
entrepreneurial ecosystem in producing entrepreneurs for industry 4.0 [203] 

Self-efficacy can be defined as the individual’s confidence to begin a new 
activity such as a venture [146]. Furthermore, it measures the individual’s compe-
tences to perform a specific action [65, 165]. People perceive their skills and abil-
ities differently [23]. As a result, only, a group of students may consider having 
enough resources, knowledge, skills, among others, to develop a new business [78]. 
Previous research found that self-efficacy in entrepreneurship is directly related to 
entrepreneurial intention [65]. That is because efficacy is significant for business start-
ups and development [90]. According to Alvarez-Risco et al. [52], several factors 
can influence self-efficacy.

. Education Development Support 

This first variable is understood as the training activities implemented by the educa-
tional system, such as universities, to develop businesses [76]. In this construct, 
courses, and programs focused on establishing business plans, ventures, and others 
are present [53]. By learning and inspiration, these initiatives are aimed to arouse 
interest and curiosity from students, which results in an increasingly entrepreneurial 
intention [23]. To increase students’ well-being, universities, for instance, are 
required to invest in educational courses such as entrepreneurial programs [223]. 
As a result, it has been argued that skills, knowledge and abilities developed in this 
last will influence and improve entrepreneurial intention from scholars [146, 183]. 

As the growing awareness of environmental problems, sustainable approaches 
and practices are being implemented in all educational programs though it remains
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slow [23, 216]. Nonetheless, students who participated in green entrepreneurial 
courses are more likely to engage in entrepreneurial activities [76, 147]. A high 
degree of support influences the climate conditions in which scholars learn, as green 
entrepreneurship programs can offer knowledge, skills, and abilities to establish 
sustainable ventures [122, 173]. As entrepreneurship is a motor of economic, social, 
and environmental development, educational programs must support and promote 
entrepreneurial initiatives [169].

. Institutional Support 

Institutional support is also an effort made by educational institutions but centered 
on promoting and motivating entrepreneurial activities among students [53]. Univer-
sities act as a vital source of motivation for students to promote innovation and 
new business ideas [81]. Indeed, students who take entrepreneurial courses feel that 
universities, for instance, motivate and encourage them to become entrepreneurs [76]. 
That is due to mentoring support from higher education institutions where scholars 
are assessed and discuss their business ideas [214]. Finally, it has been evidenced 
that a higher degree of institutionalization of entrepreneurship increases climate 
conditions and enhances entrepreneurial intention from students [76]. As education 
support exists, students are backed up by universities and other institutions as they 
provide adequate conditions to foster entrepreneurship [57].

. Country Support 

Country support is the actual effort of the nation to promote new ventures [118]. 
Previous authors also refer to structural supports, combining private and public insti-
tutions, as key players in establishing a good ecosystem that promotes entrepreneur-
ship [146]. Universities foment entrepreneurship, and governments are imple-
menting a more significant amount of programs to support entrepreneurs [179]. For 
instance, government policies can enhance the existing conditions and improve the 
entrepreneurial ecosystem of students [56, 101]. 

To sum up, pro-environmental behavior development among students is crucial 
for the transition toward green economies [216]. Education, awareness-raising, and 
support remain critical players to increase green entrepreneurial intention in scholars 
[111, 216]. [220] mentioned that entrepreneurial education sensitizes students to 
entrepreneurship opportunities (Fig. 2).

4 Green Entrepreneurship Intention Promotion Worldwide 

4.1 Higher Education Cases 

Entrepreneurship education fosters students’ intention to perform entrepreneurial 
activities, providing the necessary knowledge regarding this last [58]. In Australia, 
the Swinburne University of Technology, University of Queensland, University of
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Fig. 2 Green entrepreneurship intention framework. Source Alvarez-Risco et al. [53]

Melbourne, and other 38 higher education institutions offer around 307 subjects, 
specifically entrepreneurship [157]. A sustainability entrepreneurship program called 
The Business Oriented Technological System Analysis (BOTSA) was implemented 
by the Eindhoven University of Technology based in the Netherlands [221]. This last 
focuses on providing the necessary knowledge to students of technological oppor-
tunities as tools for ventures creation. Focusing on the University of Queensland 
provides a Startup Academy to assess entrepreneurial projects, the ILab Accelerator 
for mentorship, and Idea Hub Unlimited programs such as Venture Curiosity for 
brainstorming [112]. The primary objectives of these lasts are to develop students’ 
critical thinking and teach them how to develop an effective business that generates 
economic and environmental benefits [71]. 

In the United States, Illinois registered around 978 start-up creations between 
2014 and 2018, supported by universities [135]. Among the 13 existing incubators 
and research parks in this state, the University of Illinois implemented the Enterprise-
Works technology incubator as a facility to help students build and grow their future 
ventures (Illinois Science & Technology [135]. Despite the growing assistance from 
universities, programs are not the only tools to promote green entrepreneurship. The 
University of Washington, as an example, created the Global Social Entrepreneur-
ship Competition [134]. In Europe, 15 universities offered different approaches to 
entrepreneurial education. For instance, Luiss Business School in Italy created the 
Executive Master In Circular Economy and incorporated seminars and workshops as 
learning methods [108]. Finally, China presents three types of entrepreneurial educa-
tion tools. The first one consists basically of an entrepreneurial lectures program, the 
second is focused on testing centers and university science parks as incubators, and 
the last one is related to work internships designed to increase students’ awareness 
of entrepreneurial opportunities [99, 129, 150, 238]. 

Educational institutions play an essential role in developing entrepreneurial indi-
viduals and fomenting a business culture involving economic and environmental 
benefits [77]. As it is being evidenced, entrepreneurial programs foster and enhance 
entrepreneurship intentions from students [173]. By improving skills and compe-
tencies, entrepreneurial intention increases [74]. Indeed, it develops entrepreneurial



Growing the Green Entrepreneurial Intention Among Youth … 195

spirit and aspiration, resulting in a higher probability of developing a new venture. 
That is one of the main reasons why China implemented as a mandatory require-
ment entrepreneurial education in higher education institutions [150]. Environmental 
aspects are also starting to be incorporated in education to raise concerns of students 
[197]. Nonetheless, programs are not enough. Universities adopted different tools 
such as sessions, mentorship, coaching, award ceremonies, among others, to help 
scholars begin their entrepreneurial activities [102]. 

The green entrepreneurship is part of the efforts of sustainability which include 
the citizens [10, 13–15, 17, 24, 35, 40, 53, 54, 62, 69, 92, 110, 121, 139, 156, 167, 
198, 209, 219, 230, 234], organizations [4, 25, 27, 31, 38, 75, 80, 83, 85, 148, 152, 
185, 202, 207, 215, 232, 231, 227] and companies [6, 16, 20, 48, 67, 73, 98, 106, 
155, 171, 186, 191, 208, 218] and activities as sports [95, 127, 137]. 

Then, it is considered in sustainability the activities of tourism [11, 14, 21, 84–86, 
119, 168, 180, 193], education [5, 17, 25, 47, 49, 50, 51, 91, 132, 149, 192]. 

Then, green entrepreneurship includes circular economy approach [2, 12, 28, 36, 
39, 72, 109, 141, 151, 154, 217], prices [60, 61, 64, 66, 128, 130, 144, 149, 163, 
204], hospitality [3, 22, 116, 124, 136, 158, 178, 153, 225]. 

Also, the creation of new products and services in green entrepreneurship based 
in sustainability needs analysis of intellectual property [7, 30, 34, 59, 68, 70, 115, 
161], health efforts [1, 8, 18, 19, 26, 32–33, 49, 37, 51–41, 84, 93, 97, 109, 114, 160, 
166, 189, 199, 230, 222–237], and research [94, 143, 172, 176, 177, 184, 187, 196, 
201]. 

4.2 Institutions Cases 

Institutions, private and public, can also raise awareness and incent scholars to 
begin entrepreneurial actions. An example is the Merdeka Belajar Kampus Merdeka 
(MBKM), developed by the Indonesian Ministry of Education and Culture in 2021, 
allowing students to study at different universities and deepen their knowledge in 
entrepreneurship [174]. In Europe, for instance, the Contamination Lab was financed 
and formulated by the Italian Ministry of Education, University, and Research [120]. 
Another one is the Climate Launchpad developed by the European Institute of Inno-
vation and Technology [102]. Those initiatives are being promoted by the sense of 
entrepreneurship principle formulated by the European Commission as a driver of 
personal fulfillment, social, environmental, and economic development [120]. 

In South Africa, the National Development Plan and The Vision 2030 
promote youth training and entrepreneurial involvement [175]. Moreover, several 
entrepreneurial programs and funds were created in South Africa to increase 
entrepreneurship intentions, such as The Uganda Youth Venture Capital Fund [123]. 
Despite the growing entrepreneurship support practices worldwide, it is not standard-
ized. In Saudi Arabia, for instance, incubators remain weak, limiting the adequate 
assessment for new entrepreneurial activities [140]. In 2008, the Ministry of Educa-
tion in China launched a pilot entrepreneurship program collaborating with Tsinghua
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University and Renmin University [162]. Promoting and raising entrepreneurial 
possibilities awareness among university students in China was crucial [150]. It 
launched the “Mass Entrepreneurship and Innovation” campaign to invest in univer-
sities and contribute to implementing entrepreneurship programs [229]. Encouraging 
scholars to become entrepreneurs became one of the scope of countries [224]. As a 
result, entrepreneurship is considered helpful for the government to achieve sustain-
able growth [195]. Nonetheless, several barriers are present during the process, and 
institutions can intervene as support [233]. Indeed, these lasts can offer incentives to 
promote responsible entrepreneurship [55]. 

Recent Suggested Lectures About Green Approach

. Waste reduction and carbon footprint [126]

. Material selection for circularity and footprints [164]

. 3D print, circularity, and footprints [103]

. Virtual tourism [104]

. Leadership for sustainability in crisis time [45]

. Virtual education and circularity [96]

. Circular economy for packaging [89]

. Students oriented to circular learning [105]

. Food and circular economy [100]

. Water footprint and food supply chain management [138]

. Waste footprint [63]

. Measuring circular economy [107]

. Carbon footprint [117] 

5 Closing Remarks 

Entrepreneurial education was born to raise entrepreneurship behaviors [197]. 
The amount of entrepreneurship educational programs is growing worldwide [77]. 
Several universities are adopting and partnering with overseas organizations to 
increase entrepreneurial programs portfolio [211]. Moreover, despite being different, 
all programs are focused on economic development stimulation [29, 182]. Indeed, one 
of the reasons that universities implemented these programs is for the positive impact 
which entrepreneurship generates to achieve sustainable growth [77]. Knowledge, 
skills, and abilities to become entrepreneurs are imperative, meaning that education 
is vital for creating new ventures [77]. Institutional and country support (education, 
external organizations, and government) are necessary for green entrepreneurship 
development [113]. It is recommended to facilitate access to financing and other 
resources to contribute to students’ entrepreneurship creation [175]. On the other 
hand, educational institutions can deepen their modules by incorporating the current 
legislation and regulations existing on entrepreneurial activities and helping students 
raise their self-efficacy [211]. Green entrepreneurial intention can only be achieved 
if students are aware of universities and external institutions [228].
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Abstract The world’s environmental situation is a great source of concern for most 
people and industries that do nothing but grow over time. People have begun to 
develop a greater awareness of what they consume and these products’ impact, 
processes, and transport. The concept of green marketing has been generated. Green 
marketing is a tool used to show the sustainable objectives of the company while 
meeting the needs and expectations of customers. This concept is being applied more 
and more among companies, thus causing a particular influence on the behavior of 
consumers when making purchases. In addition, the decision of its application gives 
rise to both advantages and challenges, which are related and can be closely observed 
in entrepreneurship and small businesses. This chapter presents the concept of green 
marketing, its importance, presence in current markets, the advantages and chal-
lenges of its application. In the same way, it is necessary to highlight the approach 
taken by this work when relating and highlighting the importance and influence of 
green marketing in entrepreneurship and small companies over large companies. 

Keywords Green marketing · Entrepreneurship · Sustainability · Greenwashing ·
Green marketing mix · Behavior · Green · Brand 

1 Introduction 

Big companies and entrepreneurship produce goods and services in an environment 
where they are forced to interact [37]. In recent years, it has been proposed that this 
interaction needs to be sustainable in the future, and it has become one of the most 
critical problems on the agendas of both countries and businesses. It has been consid-
ered to rethink the traditional forms of marketing to be adapted to their environment
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and the new needs of companies because macromarketing, a field of marketing that 
is responsible for studying the effects it can have on the economy and society in 
general. At the same time, it focuses on the environment and its problems. It also 
carries out the vital work of proposing activities that allow businesses to harmonize 
with the environment [59]. 

Since 1960, people specializing in marketing have begun to include the term 
“green” when talking about consumption [52]. However, in recent years, the issue 
has taken on greater importance as sustainability is one of the most crucial issues in 
business. In addition to applying what “green” consumption is, other concepts such 
as environmental responsibility have been introduced [30, 39, 51]. 

On the other hand, the relationship between the term “green,” the environment, 
and marketing activities was evaluated a year later at the beginning of the 1970s; 
its objective was to include these new environmental terms developed previously to 
include them in your marketing processes. At the same time, the aim was to iden-
tify these responsible consumers who desire to buy ecological and environmentally 
friendly products. In 1980, with responsible consumption being a necessary behavior 
in business, changes in marketing trends began; it was identified that the problem with 
green products would be the volume of consumption rather than the quality of the 
products; this is how they began to develop strategies regarding their development, 
use, transport, and the valuable life cycle of these products [35]. 

However, there is a contradiction between consumer behavior and their attitude 
toward the environment. According to past research, consumers have a positive trend 
toward green consumption; however, this attitude does not necessarily translate into 
actual buying behavior, which means that although some consumers have attitudes 
that are favorable to more responsible and green consumption, this it rarely ends in 
an actual purchasing practice [6, 24, 46]. 

The two theories mentioned first are the most used [7, 29]. This incongruity 
has been registered in different countries [45], which makes the reasons for these 
incongruities highly requested to understand this behavior, and from these devel-
oped strategies, some of the conceptual theories to explain the green behavior are as 
follows: the theory of reasoned action of [2], according to this theory, the behavior 
of people is conditioned by their intention if they want to do something or not, but 
the intention is a balance of two things, our attitude and what we think we should 
do is, this theory takes into account social pressure. There is also the extension of 
this theory, which is planned behavior [1], among others. Despite this, the theory 
of planned behavior has limiters that make people who investigate them propose 
many variations. An example of this is the study by [10], where they expanded the 
theory of planned behavior to include environmental awareness, social impression, 
among others. Other investigations, such as [58], did the same, including long-term 
orientation factors and man-nature orientations in their framework. 

This chapter talks about the importance of green marketing in the current market, 
its relationship with startups, and its success stories. In addition, the significant 
benefits and obstacles that arise in the application of green marketing are mentioned 
in the text.
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2 Green Marketing in Today’s Market 

Green marketing results from the companies’ efforts to follow and fulfill the 
consumer’s needs and expectations regarding environmental awareness [11, 62]. 
Without a doubt, “green,” “environmental,” and “sustainable” marketing has grown 
significantly, with most of it centered on promoting “green” products, analyzing 
market niches and consumption patterns for eco-friendly items, and the importance 
of the environment in branding [15, 33, 38]. Green marketing encompasses various 
actions, including product modification, manufacturing process improvements, pack-
aging adjustments, and advertising changes [11]. Some businesses are investing in 
green marketing strategies to be seen as environmentally and socially conscious [17] 
because of the idea that being environmentally friendly in the eyes of the consumer 
would increase their revenues [44, 47]. 

While environmental awareness and customer attitudes toward the environment 
are on the rise, empirical research suggests that attitudes toward green products rarely 
transfer into actual buying behavior as it has been mentioned before [27, 45, 61], 
but a favorable influence of buying intention on purchasing behavior for a greener 
product is amplified thanks to green marketing [61]. Environmental commitment 
presented in green marketing should be emphasized in advertising and promotional 
initiatives, but consumers do not buy simply because a company is environmentally 
friendly, products and services must fit the needs of customers in terms of quality, 
pricing, and usefulness [49, 61, 64]. 

It is necessary to consider the context in which we live where increasingly restric-
tive policies are developed to achieve a correct application of green marketing. In 
addition, it is necessary to consider the term green marketing mix and determine 
the 4P’s before launching the green product on the market. For cases of this type, 
the first P for product must consider the impacts of its manufacture and use on the 
environment. Regarding the price, the development can be more expensive than a 
conventional product, but the consumer may be willing to pay an additional cost if he 
understands the added value of the green product and why it is expensive. On the other 
hand, for the promotion, this can be directed to the ecological product, promoting 
sustainable living, and to the company’s environmental responsibility. Regarding the 
last P for point of sale, the channels must be by the proposed ecological strategy and 
enhance the business culture. The form of distribution must work as a team with the 
marketing area to optimize the chosen campaign and ensure a sustainable product 
distribution [12]. 

Parts of the population who care about the environment are more likely to use 
more concrete criteria to make purchasing decisions [60]. The presence of ecological 
seals and certificates, which can be found on product labels or via alternative distri-
bution channels, is one manner that consumers may find appealing [19]. Based on 
“green certification” or labels, it can be used to promote environmental sustainability 
and the interest of consumers. Green certification is a licensed seal of approval that 
may be featured on a firm’s Web site or in advertising to show customers that the
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company has been independently examined and certified as ecologically sustain-
able [11]. Environmental labels are given to customers to assist them in identifying 
between environmentally friendly and conventional products [9]. These assist in 
overcoming a lack of knowledge, environmental labeling would be superfluous if all 
important data about the product and the conditions of its manufacture were known 
[44]. Corporate clients usually demand that their suppliers show their adherence to 
environmental rules [22]. 

Businesses are expected to take the lead in terms of environmental sustainability 
because they are the main producers of unfriendly environmental activities and are 
projected to make a substantial impact [64]. Moreover, many companies have adopted 
green marketing in their operations processes [49, 53, 64, 66]. Green marketing 
provides financial incentives and opportunities for growth [44, 62]. It integrates 
the company’s existing business, operations, and investment strategies, essentially 
assisting a company in making environmentally friendly decisions, considering that, 
while changes to corporate or manufacturing processes may incur initial expenses, 
they save money over time [36, 62]. These companies can promote financial progress, 
social prosperity, and environmental protection by following the green marketing 
philosophy. They help to resolve the tension between conflicting goals and the simul-
taneous focus on economic success, environmental quality, and social through green 
marketing, which significance in everyday life has made it unavoidable [11]. 

3 Opportunities and Challenges of Green Marketing 
for Entrepreneurship 

In an era when consumers determine a company’s fate, green marketing provides 
a strategic approach for these businesses to cater to the market by providing envi-
ronmentally friendly products or services, or both, that eliminate or minimize any 
negative influence on the environment [11]. Nevertheless, as with any other strategy 
in the business world, green marketing poses some challenges or disadvantages in 
the present day that may make it challenging to apply for entrepreneurship in small 
companies [25]. 

3.1 Opportunities of Green Marketing 

Marketers must recognize how green marketing is not solely altruistic; it can also 
be a successful venture for long-term development. Nowadays, green marketing has 
become a competitive advantage among companies in most industries due to the 
current environmental issues such as the inefficient use of natural resources and 
climate change [44]. As stated before, a green image would increase the chances 
of a product or company being preferred by consumers since they appreciate social
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and environmental responsibility. Thanks to customers’ preference for these prod-
ucts, it would increase their value on the market and, therefore, their profits [44, 64]. 
However, it is not the only advantage produced by adopting a green marketing plan. 
Green marketing can save the company some money in the long term (e.g., investing 
in a renewable source of energy for the company’s production line eventually would 
lead to savings on that matter) [62, 64], which could also provide long-term prof-
itability through ensuring long-term growth with more disposition of investing [11, 
64]. Another advantage of green marketing is that the relationship with the company’s 
stakeholders improves due to the decreasing pressure put on the company’s social 
responsibility and good reputation [44, 49, 64]. 

The practical implementation of green marketing can be noticed in some cases, 
such as The Body Shop and Levi´s; these are examples of big companies that have 
successfully applied green marketing in their business model [12]. 

A. The Body Shop 

It has been one of the pioneer brands applying the green marketing mix, a brand 
present in several countries that sells food and beauty products inspired by nature 
and respect for the environment. They are also a brand that does not test its prod-
ucts on animals and actively promotes organic and vegan products. On the other 
hand, it accompanies its green products with a sustainable store design, making all 
its retail points of sale ecological by incorporating wood with the SSC certification 
of local origin in the construction, LED lighting, and non-toxic paints. An artificial 
grass space was also added inside the store precisely where payments are made to 
make consumers aware of their payment, helping to build in the long term to demon-
strate these changes to their customers. This proposal to visually show users what is 
changing also translates into showing them the crops of the company’s ingredients 
through videos. All the initiatives promoted by the company, such as Bio-Bridge, are 
transmitted to consumers through their marketing strategies. They are mainly exhib-
ited in video format by social networks, and due to the age of regular consumers, 
the brand has dared to try channels such as Pinterest, Snapchat, and Instagram. The 
objective of the green marketing that this company uses is that consumers keep in 
mind that they are acquiring an eco-friendly product from a brand that is striving to be 
the most sustainable in the long term [26]. It also has several social initiatives in the 
process [12]. This brand has declared its desire to become the most truly sustainable 
ethic in the industry [26]. 

According to the study carried out by [8], ecological marketing positively influ-
enced the loyalty of the customers of this brand, giving primary importance to the 
ecological product itself. In turn, green marketing proved to influence customer 
satisfaction positively. However, the combination of green marketing and customer 
loyalty through customer satisfaction proved the most influential (Fig. 1).

The success of The Body Shop brand focuses on the use of green marketing that 
focuses on keeping its customers satisfying their needs for quality green organic 
products that are constantly becoming more sustainable. In addition to giving impor-
tance to social issues that the brand strives to address through campaigns present on 
social networks.
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Fig. 1 Relationship between 
green marketing, loyalty, and 
satisfaction of the body 
shop’s customers. Source [8]

B. Levi´s 

This clothing brand is recognized worldwide, and that has become very popular for 
using only denim or mezclilla for its garments, encourages ecological and sustainable 
practices such as the use of its primary material (denim) recycled or cotton that is 
of an ethical origin as well to apply innovative solutions to reduce the use of water 
during its manufacture. In addition, this brand pays equally to both its workers and 
community organizations [12]. 

In the beginning, the production of jeans was to make them resistant so that 
workers could use them in the mines; for this reason, materials such as anilines were 
used for the highly polluting dyeing process. On the other hand, natural resources 
such as water for the manufacturing process were abundant and could be wasted a 
lot. However, Levi’s has been able to adapt over time both to the new needs of its 
customers and their change in mentality; this is how this brand plans to be more 
sustainable. In the first instance, the use of water used for washing the jeans has been 
replaced using stones that have been shown to have an effect like that of water. At 
the same time, the materials that are used to manufacture have changed, and, like 
many others, it has used recycling as part of its production process [40] 

The brand’s efforts to be greener have also been transferred to the company’s 
marketing using campaigns such as “‘Buy Better, Wear Longer’, to promote the 
consumption of sustainable and responsible clothing. To this end,celebrities were 
used in its campaign, which is present on different platforms worldwide. The objec-
tive of this was to promote the use of clothing that lasts longer and raise awareness 
about the importance of the brand investing in being sustainable in the future and 
by using technology that improves the quality of its products to extend its cycle of 
life. In addition, the need for more environmentally friendly alternative materials 
such as cottonized hemp and organic cotton stands out a lot, and alternative plans to 
reduce the waste of natural resources in the production processes [31]. This brand has 
collaborated with others to make collections that use fewer polluting products and
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use fewer resources, creating the most sustainable jeans where its entire production 
process uses strategies that make it sustainable and environmentally friendly [48]. 

These are two examples of large companies with a long time in the market that 
have managed to change many aspects of their businesses to be more sustainable 
and transmit this message to their consumers through green marketing; however, 
these companies are not the only ones that have made use of this tool. There is also 
entrepreneurship that has managed to have a successful implementation of green 
marketing. 

C. “Too Good to Go” 

It connects consumers with stores or restaurants that report having surplus food that 
they have not sold; these are in good condition; however, over time, they would 
probably be thrown away for not having been sold; this is how this app connects you 
with users willing to buy this food that mostly has a much lower price. This venture 
mainly covers European cities and operates in North America [12]. In this business 
model, everyone benefits since one of the biggest problems in the food industry is 
partially solved, which is overproduction. The main objective of its creation was 
to reduce the exorbitant amount of waste that is generated, part of its marketing 
strategy is to make consumers and restaurants that are part of the app feel that both 
are benefiting from the transaction and that also are helping to reduce waste and 
prevent healthy food from going to waste [57]. On the other hand, this business 
culture is complemented by green marketing that presents a series of initiatives that 
help grow the company’s image as a green one. He has developed companies that 
extend the idea of reducing waste to homes through tips and recipes to educate their 
customers to continue with the company’s objective even in their homes. In addition, 
they also offer users and establishments projects that help them sell their products 
more safely within the app [41]. 

D. WISErg 

It is the case of a sustainable enterprise that uses technology to convert food waste 
into fertilizers; this helps so that waste of this type does not end up in landfills or 
composters. The most popular product of this brand is called “Harvester,” a machine 
that can be installed in any store or supermarket that has groceries. In this machine, 
people can deposit food, and it crushes them and capture their nutrients, and they 
are later converted into fertilizers that can be used for organic soils without any 
limitation. This machine also offers statistics of its use and a report of how much 
waste each establishment produces so that the owners can use this information to 
make better decisions [55]. 

For this undertaking, the brand focuses on offering clients the opportunity to turn 
their own businesses greener safely; this is reflected in its Web site that uses green 
colors to represent its image as a sustainable and environmentally friendly brand 
environment. It uses green marketing when offering its organic product, mainly 
highlighting the use of waste for other purposes such as fertilizer [65]. In addition, 
the brand has chosen to partner with Vivid Life Sciences to create 100% sustainable 
agricultural products.
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E. Resto-Zero 

It is the example of another venture that seeks to be sustainable by reducing waste 
and emissions generated by the production of Peruvian coffee. This brand seeks 
to propose a circular model for the coffee industry where coffee and its parts are 
used to the maximum [54]. It uses the coffee husks that were usually discarded and 
treated as waste and uses them to develop new products through innovation and 
technology. The green marketing of this brand is based on offering its consumers 
ecological products derived from what was usually considered waste and which are 
also nutritious products whose added value is that they contribute to the well-being 
of our planet by reducing waste. 

3.2 Challenges of Green Marketing 

As previously mentioned, the implementation of green marketing can sometimes be 
quite challenging, especially when compared to small companies or entrepreneurship 
[25]. Due to their severe financial constraints against them, small and medium-sized 
firms (SMEs) face a significant barrier in undertaking operations corresponding to 
the green marketing strategy compared with larger companies [25]. Green prod-
ucts necessitate the use of expensive renewable and recyclable materials. It also 
needs current technology, which necessitates a significant investment in research 
and development [64]. Moreover, since it is a more sustainable production strategy 
and a relatively new concept, it could take more time to obtain the expected revenues, 
making it imperative for marketers and stakeholders to be patient to appreciate their 
results in the long term [62]. SMEs and even entrepreneurship are severely behind in 
adopting innovative knowledge even though the application of creative knowledge 
has steadily transferred from academics to industry [34]. 

Green marketing myopia is defined as underestimating either or overemphasizing 
the former at the latter’s expense [11, 62, 64]. Green marketing must concentrate 
on customer advantages or the major reason why people buy certain products, as 
previously mentioned. When done well, it encourages customers to switch products or 
even spend more for the sustainable option [44, 64]. According to [64], several green 
products have crashed due to marketers’ myopic concentration on the “greenness” 
of their products rather than the broader expectations of others. It won’t benefit if 
an eco-friendly product is developed that is entirely green in every way but fails to 
meet customer satisfaction criteria. Furthermore, if green products are too costly, 
they may lose market acceptance. 

Finally, one of the most well-known problems for implementing green marketing 
in entrepreneurship and companies is “greenwashing.” This term refers to the overlap 
of two company behavior patterns: harmful environmental performance and favor-
able advertising about said environmental performance [21]. Companies may be 
tempted to engage in greenwashing to gain legitimacy and improve their reputation
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for environmental stewardship [63]. Purchasers must frequently rely on their subjec-
tive assessments of suppliers’ actual sustainability [56]. Due to greenwashing, those 
companies who apply the sustainable guidelines correctly are affected by a growing 
skepticism presented by customers [10, 17]. By wrongfully recognizing green char-
acteristics in products for their benefit, companies set a precedent into customers’ 
minds and affect the image of the unethical company [11] and of the companies 
that apply or are beginning to apply green marketing correctly. From this, those that 
could be most affected are those small companies and ventures with fewer mone-
tary resources since a lousy reputation could cause their investments in sustainable 
practices not to be rewarded. 

It is convenient to observe the cases of McDonald’s and Coca-Cola and how they 
affected them to illustrate these challenges better. 

A. McDonald’s 

In the case of this famous fast-food chain, in 2018, to be more sustainable, they 
decided to change the traditional straws that they delivered with their drinks to ones 
made of paper. At first, this change was very well received by its audience, especially 
among young people; however, shortly after, it was found that these new straws were 
even less recyclable than the previous ones. The brand’s spokesperson admitted that 
although they could be recycled, the thickness of these straws prevents them from 
being processed and recycled. This act evidenced a greenwashing strategy where 
the company did not think about recycling these straws, but only pretended that 
they would do it so that consumers feel happy [42]. This event demonstrates the 
importance of investigating the components of the current materials of our business 
and the new materials that we want to use to ensure that there is a fundamental change 
and not fall into greenwashing. 

B. Coca-Cola 

The famous carbonated drink is a huge company that fell into greenwashing when, to 
attract more customers with eco-friendly beliefs, it launched a product that, instead of 
using traditional sugar, used stevia. This product was sold in green Coca-Cola bottles 
and was accompanied by green marketing with propaganda showing natural elements 
to show an eco-friendlier image to its consumers. However, the bottles in which they 
have only 30% vegetable fiber, which does not show enough commitment on the part 
of the brand for many [50]. This example demonstrates the importance of examining 
each part of our process and considering all the materials used in production. In the 
case of Coca-Cola, despite having changed one of the ingredients in its formula for 
a more natural one, the bottle material that was still contaminating took away much 
of the credibility of the brand’s green image. 

Recent Suggested Lectures About Green Approach

. Waste reduction and carbon footprint [28]

. Material selection for circularity and footprints (Morales-[43]

. 3D print, circularity, and footprints [16]
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. Virtual tourism [16]

. Leadership for sustainability in crisis time [3]

. Virtual education and circularity [13]

. Circular economy for packaging [5]

. Students oriented to circular learning [18]

. Food and circular economy [14]

. Water footprint and food supply chain management [32]

. Waste footprint [4]

. Measuring circular economy [20]

. Carbon footprint [23]. 

4 Closing Remarks 

It is undeniable that by this time, most companies are clear that they must include 
green marketing and have been doing it for all these years, some better than others. 
However, it is essential to understand the efforts of startups to apply green marketing 
and its effect on their consumers. As it has been mentioned previously, the use of this 
marketing has multiple benefits in all kinds of business; however, the brands that use 
it must not fall into using green marketing only for fashion or their benefit, since the 
use of it for the sole economic purpose will most likely end in negative consequences 
for the company. Entrepreneurs must be cautious not to fall into greenwashing, as 
this can seriously affect their reputation and affect how consumers perceive the added 
value of their products. Moreover, these must be aware of implementing it rightly and 
presenting it clearly since the reputation of other companies accused of greenwashing 
can affect them and, therefore, keep them away from success and the advantages of 
using green marketing. 

In recent years, thanks to technology and innovation, many enterprises offer 100% 
ecological products; thus, their processes and marketing are 100% green. In this 
context, it is essential for consumers to feel encouraged to buy these products and 
understand the reasons behind and the fundamental changes your purchase makes. 
In addition, it is essential to consider purchase intentions and behaviors since, as 
explained above, these do not always go hand in hand and can be contradictory for 
entrepreneurs. In this way, strategies can be created, and products adapted so that the 
intention into a total purchase of the organic product. 
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Sustainable Entrepreneurship: How 
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and Shyla Del-Aguila-Arcentales 

Abstract Over the years, the need to achieve sustainable development throughout 
the world shows a greater interest in society to preserve the state of the planet, a 
fact that influences the actions and decisions that companies take every day in their 
different functions. This situation makes the 17 Sustainable Development Goals 
(SDG), presented by the United Nations (UN), gain a position of great importance 
at the business level. These objectives are considered tools used in ventures and 
make them sustainable from birth. According to their classification, the SDGs were 
distributed in this framework’s environmental, social, and economic dimensions. 
In addition, some cases of implementing strategies, measures, or action plans of 
sustainable enterprises that are developed to support the fulfillment of these goals 
are exposed. 

Keywords Entrepreneurship · Sustainability · SDG · Social · Economic ·
Environmental · Entrepreneurs · Circularity · Circular · Sustainable 

1 Introduction 

Environmental degradation in the world takes on greater importance as the unsus-
tainable use of scarce natural resources puts the well-being of humanity and the next 
generations at risk (Merino, 2018). Response measures must ensure both the care 
of the environment and the adaptability of current practices for human subsistence. 
A harmony between both needs is vital for developing more and better alternative 
solutions. Based on this, sustainable entrepreneurship is born from taking advantage 
of both social and ecological problems to build a business idea, ensuring care for the 
environment [10]. Among these problems are hunger, poverty, species extinction,
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global warming, among others [29]. This type of undertaking integrates the same 
objectives of sustainable development, which, according to the World Commission 
on Environment and Development, seek to satisfy human needs without damaging 
the resources of the future generation [90]. Implementing environmental guidelines 
to companies about carrying out their operations is an alternative commonly used to 
ensure sustainability from the beginning [53]. These strategies should improve social 
benefits while mitigating environmental damage [63]. International legal frameworks 
promote this type of practice, but it does not oblige them to take immediate action, 
which may not be fully executed [79]. 

Probably the best-known global environmental initiative today is the Sustainable 
Development Goals (SDGs). This UN proposal comprises 17 objectives and 169 
targets segmented according to its approach, seeking to formulate regulatory and 
policy frameworks based on a more sustainable future [79, 90]. The goals of the SDGs 
are segmented into the 3 dimensions of sustainable development: social development, 
economic growth, and environmental protection [107]. The importance of the work 
of companies to promote sustainable development is also highlighted [62]. They also 
provide models that help other companies comply with the requirements of the SDG 
[62]. This chapter analyzes the importance of the SDGs in business, considering the 
role of companies through their activities related to the development and promotion 
of these global goals. The focus is on emerging companies, known as “start-ups”. 
The SDGs are distributed in their corresponding dimension, either environmental, 
social, or economic, to develop or adopt a more optimal action plan based on the 
goals of the SDG [62], which allow a sustainable life with a better natural and social 
environment [88]. 

2 Origin of Sustainable Entrepreneurship 

Today, emerging companies have an essential role in developing the world economy 
because they promote increased jobs and create valuable businesses that present a new 
and innovative vision [19, 103]. For this reason, start-ups are defined as organizations 
that have a business model that can be repeated and at the same time is scalable, which 
focuses on generating an innovative product for the market [67]. These characteristics 
of start-ups can be understood as a different entrepreneurial spirit [8]. 

Following this framework, [22] explain sustainable entrepreneurship as creating 
profitable businesses that positively impact the economic, social, and environmental 
situation. Its sustainable orientation demonstrates an entrepreneurial tendency that 
considers environmental care and the protection of society when establishing the 
objectives that he wants to achieve with his business, as cited in [13]. In the same way, 
the sustainable entrepreneur becomes a key agent in the transition to a sustainable 
economy by proposing unique solutions that have not only an economic value but 
also a social and ecological value [32]. The entrepreneurial spirit of a sustainable 
entrepreneur is seen as a solution to social inequality and environmental degradation 
that manifests itself through a business activity to design and launch sustainable
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products or services [49, 74, 101]. Entrepreneurship academics consider this as a 
driver and central source, quality of great importance in a market that demands new 
and better solutions to the challenges of sustainability [29, 75, 81]. 

Likewise, [13] point out that entrepreneurs who start a business are waiting for the 
emergence of market opportunities that generate benefits in various ways, bringing 
good results in the three dimensions of sustainability: economic and social, and 
environmental. On the other hand, although start-ups can generate wealth and help 
economic well-being, there must be a sound ecosystem around them that supports 
their formation and sustainable growth, since the issue of sustainable development 
is winning every time greater importance in the global system [101, 103]. In this 
sense, it is essential to understand better the meaning of a business ecosystem or, in 
this case, start-ups. This term refers to the collaboration between start-ups and their 
supporting elements in the form of a link to boost their growth and market share [64, 
103]. On the other hand, an element that determines the continuity of said startup 
is the knowledge that the entrepreneur possesses [1]. The degree of experience can 
also be detrimental to the environmental reach of the start-up, being distorted to a 
more commercial approach [1, 2]. These scenarios should be considered to ensure 
the sustainable orientation of the start-up. 

Hall et al. [49] highlight the importance of understanding the factors that drive 
entrepreneurs to achieve sustainable development goals and use them when forming 
a sustainable business, one of these factors is referred to in other studies as “sus-
tainability intention” [37, 75, 93, 94]. However, before investigating why these 
entrepreneurs follow this sustainable approach, it is essential to examine their 
cognition and not just their intention [73]. 

In this way, [75] mention that researchers tend to distinguish values, motivations, 
and intentions when analyzing sustainable business behavior. A sustainable venture 
is born from its founder’s motivation when using ecological and social issues and 
invents a promising business idea that ensures a more sustainable future [10]. It is 
essential to recognize the difference between a traditional entrepreneur and a sustain-
able one because different values and beliefs govern them. While the traditional one 
focuses more on generating economic benefits and gaining a better position in the 
market, the sustainable includes in its objectives both economic, environmental, and 
social values that promote the development of more sustainable enterprises [37, 109]. 

The procedure followed by a sustainable venture is described by Belz and Binder 
[10] in six critical stages, starting with recognizing an ecological or social problem, 
then proposing an innovative business idea. A solution is developed that has double 
results. The fourth stage includes a triple result and concludes with stages five and 
six, covering the financing plan and creating a sustainable company. This method 
connects the behavior of the sustainable entrepreneur and the starting point of 
sustainable start-ups based on the 17 SDGs [37]. 

Therefore, it is necessary to inquire about the approaches and practices that help 
evaluate the level of impact that sustainable start-ups comprise to serve investors 
and other interested parties as a guide in the decision-making of said companies to 
promote sustainable development [102]. In addition, efforts must also be made to
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counteract the effects of climate change and thus reduce inequality gaps to contribute 
to the implementation of the SDGs [6]. 

3 The SDGs 

The SDGs are goals set out in the 2030 Agenda, a UN initiative that seeks to 
unify the efforts of humanity to act on the consequences of damage to the envi-
ronment. Since its signing in September 2015, the UN has reached its proposals to 
the 193 member states, and, subsequently, they have implemented it in their respec-
tive regional agendas [90]. Many entities seek to achieve these objectives for peace 
and prosperity toward the current generation and the next and improve human life 
naturally and socially [88]. The proposal of the 2030 agenda is clear: the intercon-
nection of the objectives to achieve progressive and joint progress [113]. The SDGs 
comprise 17 goals and 169 targets that integrate sustainable development through 
a triple-bottom-line approach: social, economic, and environmental dimension [89, 
90, 107]. A graphical representation of the SDGs with a triple bottom line approach 
is shown in Fig. 1.

According to the [104], various authors classify them according to their focus 
or nature for a correct analysis of the SDGs. The most prominent indicators are 
demographics, income growth, culture, knowledge, technology, etc. However, the 
most used segmentation is the classification between social, economic, and envi-
ronmental dimensions [107]. This classification allows measuring according to the 
consistency of each SDG, as cited in [113]. It originates from the worldwide concern 
for environmental deterioration and social tension to reverse this situation. In the 
last 30, there have been significant advances toward sustainable development [90]; 
however, limited access to resources, lack of support from capital markets [13], and 
indisputable global warming [113] put at risk both the fulfillment of several SDGs, 
as well as multilateral agreements such as the Paris Agreement on Climate Change 
[113]. 

As a result of the pandemic caused by COVID-19, many economies have been 
greatly affected. The top priority of such governments is focused on the rate of 
return and investment risk, regardless of the targets and indicators of the SDGs 
[113]. For this reason, different societies seek a shared approach between economic 
development, social inclusion, and environmental sustainability as a roadmap so that 
sustainable development is within reach of all countries in the world [89]. Along the 
same lines, the UN highlights the active participation of companies as key in problems 
that afflict the world, such as hunger, the protection of biodiversity, poverty, among 
others [105]. The SDGs cover different world problems, each one with its purposes 
and goals to be achieved, so it is vital to orient it toward investment projects or 
commercial opportunities, as well as a long-term strategy [82]. 

The COVID-19 pandemic is the causal economic recession and low investment 
rate in SDG projects [113]. For their part, several SDGs are also closely related to 
issues such as renewable energy, positive impacts on well-being, health, quality of
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Fig. 1 SDG and its relationship with the 3 dimensions. Source Vinuesa et al. [107]

life, among others. However, the 2030 agenda emphasizes sustainability, designed 
at a regional level, and dedicated to the private sector [82]. On the other hand, an 
alternative solution to the lack of project financing for the SDGs is crowdfunding, a 
tool used to solve the capital necessary to start a project in a simple and automated 
way [68, 80]. This platform ensures the financing of social projects over and above 
commercial ones [13]. 

4 SDG of the Environmental Dimension 

In addition to the SDGs, global environmental initiatives such as the New Urban 
Agenda (NAU) and the Paris Agreement result from the global trend to make the 
world more sustainable [79]. At present, the effects of environmental neglect can 
be appreciated, so the 17 SDGs seek to promote sustainable practices and solutions 
aimed at the main problems faced by the population [25, 69].
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Taking actions in the face of environmental consequences has as its primary moti-
vation the care of biodiversity, which is why it is not possible to speak of sustainability 
or the environment without involving biodiversity since living beings such as plants, 
animals, fungi, microorganisms, among others play a crucial role in human devel-
opment [79]. The construction of transport, telecommunications, real estate, and 
other infrastructure makes civilization the main threat to biodiversity [78, 83], which 
translates into habitat loss, fragmentation, among others [5, 66]. 

Caring for biodiversity should not only be limited to protecting species and their 
habitats but rather in restoring and improving their living conditions and allowing 
positive human interaction with nature [79]. Pedersen Zari [83] affirms that civiliza-
tion must contribute more to the care of biodiversity than it consumes it and, above 
all, to remedy any environmental damage caused. To achieve this ideal, all stake-
holders must raise awareness about the consequences that biodiversity loss would 
entail at the cost of human well-being [79]. The UN proposes in its 2030 agenda 
to stimulate social, economic, and environmental action with a greater emphasis 
on environmental degradation [46, 114]. It also seeks to integrate policies toward a 
sustainable environment, such as, for example, proper management of green spaces 
[66]. In summary, environmental issues must be ensured from the beginning of the 
project to mitigate the negative impact of human actions toward nature [79]. 

Achieving the goals of the SDGs requires a more committed mindset toward 
the ecological and social mission of the goals. In this way, creative and innovative 
solutions have a more significant role and reduce global risks [69]. This initiative is 
reaching various actors of change such as politicians and NGOs to achieve social well-
being [44], as well as being an information medium for those who wish to contribute 
to sustainability but have specific knowledge gaps [30, 99]. In addition, it also seeks 
to land specific objectives on the world agenda so that the goals are more realistic than 
idealistic [44]. At the insistence of different entities, the world is taking with more 
significant serenity the sustainable proposals to achieve the well-being of society. 
Added to this are various authors who propose models of greater understanding for 
the reach of both politicians and sectors of society itself [44], which is shown in many 
industries; for example, in the fashion sector, they emphasize less harmful inputs and 
assign a new function to waste. On the energy sector side, the increase in demand due 
to economic growth [48, 56] prompts to reduce greenhouse gas (GHG) emissions 
or to develop more conventional, efficient sources and renewable [12, 35, 72, 92] 
to achieve climate neutrality [48]. In agriculture, land conversion is avoided, and 
the restoration of damaged land is encouraged to reduce GHG emissions potentially 
[38, 85]. 

On the other hand, within the framework of the development of the SDGs with an 
environmental dimension is SDG 13, which establishes the taking of urgent measures 
in the fight against climate change and its effects [98]. SDGs 14 and 15 promote good 
resource management in caring for species and ecosystems. The focus of these SDGs 
stems from the damage caused by the excessive consumption of natural resources 
[79]. For this reason, this chapter segments these 3 SDGs according to the study by 
[108]. Figure 2 shows SDG 13–15, a classification that catalyzes actions on issues of
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Fig. 2 SDG of the environmental dimension. Source Vinuesa et al. [107] 

great importance to humanity and the planet and evaluates the progress and challenges 
involved [55]. 

Trautwein [102] mentions that sustainable entrepreneurship has become a valuable 
current research topic, highlighting its importance in the transition of society and the 
business world toward a more sustainable future. Some start-ups were the cause of the 
emergence of innovative sectors and markets such as renewable energy, organic food, 
or others in the agriculture sector, which are essential to achieve a transformation 
that follows the path of sustainability [36]. These emerging companies cement their 
strategies and make decisions based on the positive impact they may cause to promote 
and achieve sustainable development [110]. Therefore, they can create innovative 
market solutions to combat environmental and social problems such as damage to 
biodiversity, global warming, or inequality in education. In addition, these companies 
gain a better corporate image in the market and increase their attractiveness for 
investors who present a vision-oriented toward sustainability [102, 110]. 

5 SDG of the Social Dimension 

Hibbert et al. [50] define the social entrepreneur as one who has a behavior attached to 
social purposes or seeks to create benefits for a population that needs support. He also 
has an entrepreneurial spirit that motivates him to carry out successful sustainable 
activities that later translate into social help [18, 115]. Therefore, social entrepreneur-
ship is commonly considered a behavioral phenomenon that encompasses the factors 
of proactivity, innovation, and risk management [111], which has become one of the 
central themes of several economies [40], which shows the importance it has acquired 
today. However, it is necessary to complement social entrepreneurship to provide data 
to achieve an economically self-sustaining ecosystem [57]. 

This type of entrepreneurship plays a vital role in the framework of the SDGs [47], 
especially those that are linked to social equality about quality education (SDG 4) and 
equality gender (SDG 5) [20]. Xia et al. [112] point out that several SDGs directly 
relate to corporate social responsibility. The fact that the SDGs are considered when
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establishing their action plans and indicators means that these companies obtain more 
significant benefits and greater acceptance in the market [47]. 

A classification of the SDGs belonging to the social dimension was carried out 
according to the study by Vinuesa et al. [107] to have a better result in this chapter. 
Therefore, Fig. 3 shows SDGs 1–7, SDG 11, and SDG 16. Mugagga and Nabaasa 
[71] highlight the importance of SDG 6 focused on the sustainable management of 
water and its sanitation to achieve other goals such as SDG 1-3. This resource is an 
indispensable resource for the survival of all living beings on the planet; therefore, 
special attention should be paid to its progress and evolution as a goal set by the UN. 

On the other hand, cities are responsible for 60% or 80% of GHG emissions world-
wide, according to the evaluation of [41], so artificial intelligence (AI) can influence 
the creation of systems that reduce carbon emissions and, therefore, promote smart 
cities with circular economies that use efficient management of their resources. In 
the case of SDG 1, referring to the extermination of poverty, SDG 4 is related to the 
provision of quality education services. SDG 6 that pursues the sanitation of water 
and its supply as drinking water, SDG 7 on energy does not Pollutant and afford-
able and SDG 11 on sustainable communities, AI can facilitate and accelerate the 
achievement of these goals by supporting the provision of water, food, energy, and 
health services to the community [41].

Fig. 3 SDG of the social dimension. Source Vinuesa et al. [107] 
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It can be said that the SDGs comprise a large set of initiatives related to economic, 
social, and environmental development, which are linked and interconnected with 
each other. Let’s take, for example, the progress of SDG 3 linked to health that 
depends on the development of SDG 1, that is, the reduction of existing poverty 
in countries around the world, bringing out intersectoral thinking [15]. The Social 
Enterprise UK Think Global Trade Social report published in 2015 highlights social 
enterprises’ critical role in facing the challenges that arise and make it difficult to 
achieve the 17 SDGs proposed by the UN [62]. Therefore, considering that these 
companies can promote sustainable and inclusive development, it is essential to 
increase knowledge and understanding of how they can contribute to the progress of 
the SDGs [47, 62]. 

Once the need for a business commitment to achieve the SDGs has been recognized 
and its commitment to CSR [58, 61] and the entrepreneurial spirit that can contribute 
[18]. However, many SDGs do not provide sufficient recognition to such ventures, 
translating into a lack of initiative on the primary agents of change [62]. It is necessary 
to develop instruments to evaluate the impact of companies on the social SDGs and 
create various models of companies with a social purpose that can promote the SDGs 
in all parts of the world. Along the same lines, local and international policymakers 
must broaden their outlook beyond private, public, and nonprofit businesses and 
organizations to consider successful hybrid social enterprises in the SDGs, and the 
2030 Agenda is fulfilled [62]. 

In the same way, new trends appear to combat emergency environmental and social 
situations related to the SDGs and propose efficient solutions recognized for their 
scalable and innovative nature. These trends focus on providing ideas that support 
business education and developing a social, ecological, and creative mindset and the 
skills necessary to achieve a green economy [69]. To illustrate the case, Sustainia100 
presented 25 solutions incorporated to transform toward a more sustainable future 
[69]. Sustainia100 analyzes the latest global trends that mark the actions of many 
industries in the face of the social problems of a new world that seeks to be more 
sustainable. In addition to proposing innovative solutions, these align with the trend 
and respective sector. The main approaches are entrepreneurship education, social 
and ecological mindset, and green economy [69]. 

The trends that stood out the most in 2014 are concerns about water scarcity, better 
waste management in the supply chain, innovative business models, and alternative 
energies [69]. On the solutions side, it was found that the primary trend was the 
incorporation of the circular economy (CE) [69]. The solutions must be focused on 
creating value and climate resilience. As of 2018, priority was given to the progressive 
and even development of each SDGs, a cooperative business mentality, and the 
adoption of more circular consumption patterns [69]. As can be seen, the acceptance 
of the CE model in society has been widely accepted to achieve more environmental 
goals, implement more innovative and sustainable processes, and generate added 
value for the company. Its correct application depends on its adaptability in each 
sector, which has been seen satisfactorily in recent years.
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6 SDG of the Economic Dimension 

In the first instance, it is specified that, when mentioning economic activities, refer-
ence is made to all kinds of activity carried out by an organization that intends to 
develop, provide, sell, or buy any type of goods or services. Some of the most common 
activities are specified in the agriculture, manufacturing, or service sectors, causing 
international organizations such as the United Nations (UN) and the European Union 
to classify numerous individual economic activities, which can cause social, envi-
ronmental, and economic impact. In this framework, it is necessary to know how 
economic activities affect the three dimensions of sustainable development to create 
an integrated monitoring and control procedure [106]. 

On the other hand, the participation of companies can be promoted through 
Responsible Innovation (RI); it can also be used as an evaluation method to iden-
tify the degree of the contribution they have in the implementation of the SDGs 
through 2030 Agenda. RI provides a framework focused on closing the gap between 
the orientation of innovation in business models toward society and the challenges 
companies face to achieve the SDGs globally. Therefore, RI generates an innovative 
sociotechnical integration procedure that includes diverse stakeholders [53]. The UN 
pointed out that the SDGs seek to achieve an economy that focuses on people and the 
planet [53], so it is necessary to have the support of companies, governments, and 
civil society in general [11]. This section specifically focuses on the SDGs addressed 
in the economic dimension of sustainability, as demonstrated in Fig. 4. 

In the case of SDG 8, it promotes sustained economic growth inclusively and 
sustainably, in addition to entire, productive, and decent employment for all without 
distinction. Although this SDG defends labor rights, it is necessary to consider

Fig. 4 SDG of the economic dimension. Source Vinuesa et al. [107] 
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specific economic growth measures such as per capita growth and GDP [86]. It 
is essential to mention gender equality concerning labor rights, offering equal work 
opportunities for men and women to do justice to their promise of inclusive and 
decent work [86]. However, the question arises as to whether the 2030 Agenda takes 
full and decent employment as an issue related to human rights or only as benefits 
generated by the growth of an economy. In addition to this, it is known that the 
Sustainable Development Agenda welcomes several institutional agreements that 
focus on the market, which would result in the creation of obstacles that prevent 
reaching the goals established by the UN [39]. 

If we look at the outlook under the COVID-19 pandemic, the economy of many 
countries suffered a negative impact, resulting in an economic crisis worse than 
the one at the end of the last decade. Some of the adverse effects were seen on 
employment and people’s well-being. Likewise, the progress of the UN SDGs was 
delayed [42, 97]. Given this situation, the political leaders accepted specific measures 
that have the force to stop the economic decline and, on the contrary, promote the 
reactivation of the economy in the shortest possible time. However, many businesses 
did not have the strength to fight the containment measures and other government 
restrictions imposed to stop the contagions, which meant less demand. Thus, it is 
pertinent to evaluate and identify the factors that drive the creation of ventures during 
the COVID-19 situation and its connection with sustainable development since it 
would help businesses get closer to current consumers [42]. 

The adaptation of the CE model has been highlighted as crucial for sustainable 
urban transitions [96] due to high levels of consumption of global resources and 
human inaction in the face of pollution [76, 84]. Therefore, environmental policy 
instruments help developers, being the legal framework that allows eco-fallows. 
Some examples of these instruments are circular guidelines, taxes to avoid unsus-
tainable resources, benefits for alternative resources, and public investment in R&D to 
reuse materials. Although governments must constantly intervene, the private sector 
is also part of this change to sustainability [4]. 

The global desire to achieve the SDGs is undeniable, and the CE is an option 
to achieve it [97] which requires social changes, new systems, and other innova-
tions necessary to supply the current linear model and its inefficient management of 
resources [14, 59, 87, 91, 100]. This transition involves all participants in the supply 
chain, from suppliers to distributors, since it is defined as a critical element in the 
evolution of companies to be more circular [9, 23, 27, 34, 60]. One way to exem-
plify the need for sustainable supply chain improvements is through the ravages 
of COVID-19. Solid waste management during the pandemic is a sensitive issue 
given the large volume of waste generated. For example, India’s amount of biomed-
ical waste increased by 25% due to the pandemic [97]. The greater dependence on 
the delivery of food and supplies, the excessive control of plastic packaging, and 
single-use plastic waste are just some environmental consequences that have left the 
pandemic to the world. 

Given those above, it is recommended to strengthen the prioritization for invest-
ment in green sectors, more sustainable supply chains, decentralization of waste 
management, among others [97]. Redesigning production chains and adopting the



236 R. Gómez-Prado et al.

principles of the CE allows an ideal transition from the current model to one more 
adjusted to the needs of the planet [43, 52, 60, 65, 77, 95]. Finally, the economic 
viability of these circular models is a condition for their execution since, although 
better performance is sought without harming the planet’s resources, said model must 
safeguard the interests of the companies that benefit from them, as well as the society 
[14]. 

Recent suggested lectures about green approach

. Waste reduction and carbon footprint [45]

. Material selection for circularity and footprints [70]

. 3D Print, circularity, and footprints [26]

. Virtual tourism [26]

. Leadership for sustainability in crisis time [3]

. Virtual education and circularity [21]

. Circular Economy for packaging [16]

. Students oriented to circular learning [28]

. Food and circular economy [24]

. Water footprint and food supply chain management [54]

. Waste footprint [7]

. Measuring circular economy [31]

. Carbon footprint [33] 

7 Closing Remarks 

Due to the increase in damage caused to the environment and ecological degrada-
tion, economic development has been damaged, in addition to threatening human 
lives and, therefore, their health [114]. Many times, commercial activities and their 
mismanagement of resources are responsible for the environmental consequences; 
However, they turn out to be the most efficient solution when they take a more 
sustainable approach, where green entrepreneurship obtains a vital role that must 
be considered in the business world [51]. Likewise, it should be noted that sustain-
able entrepreneurs present a strong feeling of responsibility for seeking solutions 
to ecological and social problems that arise every day, manifesting it through their 
prevention approach [10]. Therefore, they differ from traditional entrepreneurs by 
generating economic benefits as their primary objective. 

The SDGs are a conglomerate of goals that ensure the care of the planet, which are 
divided into 17 approaches according to the area they involve [112]. This initiative 
seeks to combat the damage caused to the planet, which is currently perceived as 
the depletion of natural resources or global warming [13, 113]. The affiliation of 
companies to these sustainable guidelines is vital for achieving the objectives, other-
wise; significant progress would not be achieved [53]. It is necessary to highlight 
the importance of all the SDGs being promoted and developed in parallel to move
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the global system toward fruitful and efficient results [17]. For this, it is essential 
to promote the growth of sustainable enterprises in the business world since, in this 
way, more sustainable practices are created that have a strategic base focused on 
obtaining a positive impact at an economic, social, and environmental level. 

In the same way, both governments and organizations also seek to adapt their 
practices toward greater sustainability in their processes [62]; therefore, the goals 
set must be within the reach and understanding of all those who wish to join the 
environmental cause [89]. For their part, the SDGs provide a framework where 
affiliates can measure and evaluate their CSR performance [112]. For this reason, 
it is recommended that more research and theoretical and practical studies must be 
carried out on these topics to generate information that is useful for companies and 
at the same time supports the SDGs. 
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FinTech: An Innovative Green 
Entrepreneurship Model 

Marco Calle-Nole, Aldo Alvarez-Risco, Anguie Contreras-Taica, 
María de las Mercedes Anderson-Seminario, 
and Shyla Del-Aguila-Arcentales 

Abstract FinTech or financial technology has improved financial services through 
technology and innovation. These revolutionary financial companies are here to stay 
since they offer significant benefits to users, such as more incredible speed or lower 
commissions on their transactions. They are very competitive in the market, being 
more attractive than banks. Since the outbreak of the COVID-19 pandemic, many 
people are starting to start a business, and FinTechs represent an excellent opportunity 
to start a sustainable green business over time and fast-growing. Naturally, it is not 
an easy task to launch a new FinTech; it requires hard work, but it has great rewards. 
Due to those above, it is essential to analyze its implications deeply. 

Keywords Financial services · Financial technology · FinTech ·
Entrepreneurship · Business model 

1 Introduction 

With the arrival of digitalization in the financial world, we have seen how everything 
evolved in a flurry of improvements and innovations for the financial world. With 
more interest in new technologies, companies were born that saw the great poten-
tial in optimizing some processes in an environmentally responsible way, linked 
to the products and services offered by banks. These companies decided to start 
offering specialized services according to what the market was looking for, a disrup-
tive proposal that led to the generation of many investigations and successes, taking 
risks for a better future. Nowadays, in a different context, with greater social respon-
sibility for the care of the environment, we see how everything is still in constant 
development and how these companies, far from giving up, continue to play at being 
a couple of big banks. Without a doubt, a challenging start full of ups and downs,
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but thanks to the fact that they remained firm, we have the technology and infras-
tructure that we know today. In this research, point by point, how FinTech has been 
developing sustainability, their implications in the financial world, how they relate 
to banks, and the future innovations coming in a few years. 

2 FinTech: Theoretical Framework 

FinTech abbreviates “financial technology,” which, as its name indicates, involves 
financial services and information technologies such as computer programs [47]. 
They offer innovative financial services and boost developments such as payment, 
wealth management, or trading [13, 24, 36]. Under the framework of the company’s 
theory and the theory of strategy, it is consistent to analyze the industrial organization 
[49] the vision based on resources, organizational identity, and the transaction cost 
in a disaggregated way approach [39]. In the same way, the theories of transaction 
cost theory, resource dependency, organizational learning, strategic positioning, and 
institutional theory are included [37, 52]. By way of understanding, we can also 
find the integration with ideas of regional collaboration in the field of innovations, 
the implementation of clusters, the fundamental cooperation theory in the realistic 
theory, and the idealistic theory, which contrast individual interests and proven greater 
security. 

In the same way, the globalist theory supports that the assimilation of different 
concepts and cultures is needed to create new processes and innovations in the 
industry, which leads to understanding the behavior of companies in the search 
for more sustainable solutions, capable of being replicated and adapted to improve 
improvements [43]. Fintech brings a new paradigm in which information technology 
is creating innovation in the financial industry [41]. Fintech is fast becoming a world-
wide global phenomenon, led by innovators, researchers, and policy-makers [3, 45]. 
Currently, FinTech is seen as possessing the potential to provide the poor access to 
financial programs and support them to escape from poverty [40]. 

Three main characteristics of FinTech are recognized: technological innovation, 
process disruption, and service transformation [11, 25]. 

3 Types of FinTech 

FinTech companies can be categorized into many different types [20]. In the following 
lines, some of the most representative categories are described.
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3.1 Payments (PayTech) 

First, it is possible to mention PayTech related to payments. It is a business model 
providing new and innovative payment solutions, such as mobile payment systems, 
e-wallets, billing, domestic transfers, and others [28, 29]. The payment industry 
is innovating thanks to financial technologies. Technology allows consumers to be 
better connected and protect their identity and money. As an example of PayTech 
companies, PayPal, WePay, Square, among others, can be highlighted [8]. 

3.2 Lending (LendTech) 

FinTech companies sought the simplification of loans mainly strengthened by this 
digital medium quickly and efficiently; financial technology companies offer loans 
online, with approval in a matter of minutes, due to the automation that maintains 
the system and the quality of the digital infrastructure. A strategy is implemented to 
maintain people’s privacy with software, and the borrower’s solvency is calculated. 
Both the registration and the process are automated, gaining pace and time from 
traditional banks [8]. LendTech companies allow people to acquire goods reduce 
financial costs, personal credit, credit payroll, and working capital credit. It gener-
ates individual firms and start-ups to acquire financing [26]. A fascinating fact for 
this research is that it is estimated that there are currently 491 digital loan compa-
nies (Lendingtech companies) in the Latin American region [20]. As examples, we 
can mention start-ups that provide crowdfunding, crowdlending, microcredit, and 
factoring solutions [29]. 

3.3 Trading (TradeTech) 

TradeTech is used to facilitate and optimize international trade by implementing new 
technologies in, for example, platforms for the distribution of assets, merchandise, 
and financing of the supply chain [8]. Naturally, this innovation allows companies in 
the industry to minimize costs and maximize profits in the context of international 
trade. As TradeTech companies’ examples, it is possible to mention, for instance, 
Bitcointoyou, Jurus, Renda Fixa, among many others. 

3.4 Insurance (InsurTech) 

InsurTech refers to an emerging sector that applies technology to processes and prod-
ucts of the insurance activity. It is an abbreviation for Insurance Technology and is
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Fig. 1 Examples of Brazilian companies per type of FinTech. Source Finnovista [22] 

defined as applying technological innovations in the insurance sector [20]. InsurTech 
is innovating insurance products and services offering outstanding benefits such 
as online marketplaces, more convenient and personalized approaches, customized 
profiting, and others [8]. 

3.5 Personal Finance (WealthTech) 

WealthTech refers to technological and digital solutions to improve wealth manage-
ment, administration, and investment [20]. WealthTech allows better management 
by those who invest their money. To do this, micro-investment platforms, automatic 
retirement, investment card management, among many others, are used [8] (Fig. 1). 

4 FinTech as a Green Entrepreneurship 

FinTech start-ups or financial technology start-ups revolutionize how customers 
experience financial services [42]. They offer innovative financial services and boost 
developments such as payment, wealth management, or trading [13, 36]. As emerging 
companies, the potential to develop processes that highlight the environmental factor 
is possible thanks to the infrastructure generated in creating new forms of innova-
tion. Currently, there is evidence of an increase in the number of FinTech companies 
applying methodologies more in line with sustainable development objectives; while 
there are more cases of companies in line, more sustainable culture is generated.
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The intense technological load that the software in charge of processing and 
securing each transaction tends to maintain is usually accompanied by increas-
ingly practical routine processes; this means that so many viable ways of keeping 
track of processes remain less and less in such cases. As a result of the process, 
companies are reinventing themselves repeatedly to achieve a more environmentally 
conscious policy; with this in mind, many of them are incorporating highly rigorous 
process optimization processes; high productivity aligned to the low consumption 
of resources has become the key to have solidity in the market. These changes are 
mainly accompanied by the culture and relationship with other companies in the 
sector [7]. Many companies were born with that mentality of creating a solution 
capable of integrating many processes and ensuring users’ confidence in the use of 
applications and Web platforms; it was a task without a doubt challenging for any 
company that wanted to start in this area in its beginnings. However, it was not until 
it was established that the need for people for faster processes from anywhere in the 
world set its sights on these companies capable of providing such improvement [1]. 

FinTech is being used in different sectors, such as agriculture [5, 30, 32, 33]. 

5 Evolution of FinTech in the Global Commerce 

Sustainable finance and FinTech are issues of great political importance for most 
European governments. The European Commission evidence that the latter and some 
European Union countries have promoted various initiatives and encouraged complex 
research on sustainability and FinTech [7]. 

After forming regional clusters in the technological field, more alliances were 
developed by the entrepreneurs and the most significant financial entities. In this 
way, all collaborate to create new technological pieces capable of supporting and 
managing the stock market in an integrated manner, from the view to the face of the 
consumer. With an approximate sample of 100 French companies, it was shown that 
many of them are geographically grouped, making it difficult for FinTech companies 
to develop outside these spaces due to the sheer size of the associated groups and 
incubators. This integration reduces the risk of failures providing more safety to get 
involved; in the same way, larger clusters become effective to attract newer FinTech 
startups as the same incubators for the same reason. The alliances formed due to the 
growth and the good results that the cluster members demonstrated that with the right 
trust, sustainable growth could be achieved in collaboration. In the same way, the fact 
of collaborating more quickly integrated the organizational culture of each company 
that shared both knowledge and infrastructure to optimize processes in international 
trade [23]. 

Policies were developed following the environmental program of 2030 sustainable 
objectives; in that way, many companies created sustainable departments in their 
system to manage good practices within the workers, the mindset change in all 
the companies that integrated this department into their organizations, changing the 
usual behavior of the workers, change all the process more environmentally [23].
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More regulation is needed to consider different sectors, global regulation, and new 
technologies [2, 9, 12, 18, 30, 35, 38, 51, 53–57]. 

6 FinTech in the COVID-19 Context 

Due to the pandemic, a series of mechanisms were established to facilitate trans-
actions online, which has become a standard today in the transmission of payment 
invoices and loans due to the growing demand for digital financial services worldwide 
[7] (Figs. 2 and 3). 

During the pandemic, the digitalization of companies meant a significant change 
in the paradigm of people; there was confusion about what would happen in the

Fig. 2 Percentage of people who started using or opened a new account with each of the following 
types of financial technology companies since the start of COVID-19. Source Mckinsey and 
Company [44] 

Fig. 3 Percentage of people using FinTech by generation (Gen Z, Millennial, Gen X, Baby 
Boomers). Source Mckinsey and Company [44] 
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coming times in the financial field that is where the companies that offered financial 
services managed to position themselves and find the best solution in which the 
banks take care of other matters. From then on, platforms capable of assisting in 
processes were developed, sometimes faster than the bank itself; due to this, the 
eyes of the world were placed on integrating these independent services into the 
banking system, providing them with more significant infrastructure and knowledge 
to develop further, more within the industry, which led to the competition in the fight 
to be the FinTech allied to a significant movement [31]. 

Below is a series of graphs developed by McKinsey & Company to illustrate how 
the FinTech sector has developed in the context of the COVID-19 pandemic (Figs. 4, 
5 and 6). 

Fig. 4 Percentage of people generation according to the number of accounts per user. Source 
Mckinsey and Company [44] 

Fig. 5 COVID-19 crisis impact by generation. Source Mckinsey and Company [44]
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Fig. 6 Percentages of people opinions regarding a comparison between traditional bank account 
and FinTech account. Source Mckinsey and Company [44] 

7 FinTech as a Solution on Actual Bank System 

Since financial products and services were digitized, FinTech meant, among many 
other things, the beginning of the technological development of services; the under-
standing of such a changing market led to the need for a more specialized product that 
could meet the needs of the market over time. The change of time moved FinTech 
away from being a trend to become a standard; there are several cases of companies 
seeking the joint improvement of others in the undertaking of technological banking 
solutions; among them, we have TransUnion, which developed projects of innovation 
that facilitated process integration and global transfer. In this journey to FinTech, the 
client managed to take control of agile platforms, advanced data protection systems, 
and sophisticated user experience [48]. 

In this sense, we see an important correlation between the risk that the FinTech 
manages and the risk of the bank’s operation. As we can see, the operators over time 
have adopted an “agency model” where the risk of the loan does not fall on the bank, 
in the company itself, something that differs a lot from the classic model of banks 
with a “wholesale model,” where banks obtain income by buying funds from lenders 
and later reselling them to borrowers, keeping the credit risk in the accounting. 
This difference is also reflected in the income structure, which is likewise on the 
prices/interest rates paid to lenders, unlike digital platforms that instead earn money 
with fees, which reveals certain gaps in the scalability of these ventures and in the 
same way the obtaining of quality borrowers that can maintain the movements [50].
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8 Future Research 

It is vital to develop more effective ways to integrate the current practices of the 
financial industry with the development of strategies and sustainable innovations by 
the sources, which lead to increased care for the environment, and in the same way, 
the confidence and well-being of clients. It was seen that technological development 
had increased exponentially throughout these years, showing truly extraordinary 
innovations compared to what is expected by the industry. Being at the forefront of 
this technology allows these enterprises to have greater productivity and efficiency 
in their labor and further streamline the work of many other industries. 

It is seen how these advancements, sometimes no matter how minimal they are, 
represent a considerable change in the experience and security of the buyers who 
look with good eyes that this upgrade is developed. In production, they streamline 
the processes and labor to achieve it as time goes by. In the same way, various tests 
may appear to create a more integrated platform; modern infrastructure research 
between companies may become the future that strengthens clusters, as two or more 
parties are integrated into a project that provides them with greater efficiency. The 
relationship of trust between the customer and the company is based on informa-
tion, platform efficiency, active participation, and optimization of resources, which 
increases satisfaction in the medium term. 

Undoubtedly, there is a great opportunity to generate more research on FinTech so 
that all its benefits can be known in detail, improve mechanisms, generate regulations, 
and evaluate its global expansion to benefit different sectors [40]. 

Recent suggested lectures about green approach

. Waste reduction and carbon footprint [27]

. Material selection for circularity and footprints [46]

. 3D print, circularity, and footprints [16]

. Virtual tourism [16]

. Leadership for sustainability in crisis time [4]

. Virtual education and circularity [14]

. Circular economy for packaging [10]

. Students oriented to circular learning [17]

. Food and circular economy [15]

. Water footprint and food supply chain management [34]

. Waste footprint [6]

. Measuring circular economy [19]

. Carbon footprint [21]
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9 Closing Remarks 

The relationship between FinTech and banks grows over time; as we have seen from 
a value perspective, cooperation between both entities only brings good results. 
That said, and based on practice, it is a reality that today, the specialization that 
most FinTech is developing brings essential innovations to the financial industry 
at levels not seen to date. In more than one sense, we see how day by day new 
infrastructures, new systems, new dynamic platforms, and applications are being 
developed that provide consumers with a unique experience in their transactions 
and transfers, in a way that has never been experienced before, and that in the future 
undoubtedly be optimized. Considering the system as it is today, we see that banks that 
reject and compete with FinTech are integrating more and more into their processes, 
either directly as part of their transactions or indirectly allowing access to part of 
its services for the good of the consumer. In some, there is even together advice 
on the creation and experimentation of new financial products or revealed tools in 
operations management. 
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Abstract This chapter shows the outcomes of field research that measured the effect 
of institutional support for developing entrepreneurship (ISDE) and country support 
for entrepreneurship (CSE) through entrepreneurial self-efficacy (ESE) on green 
entrepreneurial intention (GEI). 389 business students in Colombia completed the 
questionnaire using an online platform. Twenty-four questions measured the GEI. 
The study used SEM-PLS technical analysis. It was found that ISDE (0.224) and 
CSE (0.161) had a positive and significant effect on ESE, and ESE had a positive 
effect (0.705) on GEI. The model explained 49.7% of GEI. The information from the 
current study can be used to create new plans and strategies by university authorities. 

Keywords Green entrepreneurship · Government policies · Sustainability ·
Sustainable development goals · Environment · Entrepreneurship · Students ·
Circularity · Entrepreneurs · Colombia 

1 Introduction 

Vocational education at university is composed of different contents and activities 
for learning. For this reason, knowing the factors behind certain interests is crucial 
for the planning of teaching since theoretical components must be combined with 
practical activities through business actors. The promotion of entrepreneurship by a 
country is associated with its level of competitiveness and is based on the training
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of new professionals, so it is critical that universities can play an active role in the 
generation of entrepreneurship-oriented professionals. 

Green entrepreneurship refers to the practice of starting companies that focus on 
sustainability and social responsibility. Students who engage in green entrepreneur-
ship may do so for personal reasons, such as wanting to make money or gain experi-
ence, or they may want to help others. In addition to these motivations, some students 
choose to pursue green entrepreneurship because they believe it is the right thing to do. 
Green entrepreneurship is not only a way to make money, but also a way to contribute 
to society. There are three ways that universities can support green entrepreneurship: 
(1) providing information about opportunities; (2) providing access to capital; and (3) 
offering mentorship. Universities should provide information about opportunities for 
students to participate in green entrepreneurship. Information includes details about 
the types of business models that exist, what type of funding is available, and how 
to apply for grants. Providing information about opportunities helps students decide 
if green entrepreneurship is something they would like to pursue. Therefore, the 
objective of this study is to measure variables that can explain the intention to imple-
ment a green venture. The variables evaluated are conceptual support, such as those 
developed in universities through promotion and training programs with comple-
mentary courses. Likewise, the support given by the country to generate ventures is 
evaluated, which is explained by the regulation to promote the creation and develop-
ment of different types of ventures. This support is a central element that has been 
evaluated, since this implies that the contents of the courses include tools for the 
development of enterprises, which implies management, marketing, logistics, and 
local and international regulation. The mediating variable that is part of the study is 
entrepreneurial self-efficacy, i.e., how convinced the student is of being able to launch 
and grow a venture. Finally, the student’s intention with respect to the generation 
and development of green businesses is measured. 

2 Previous Studies 

Table 1 shows relevant studies carried out in different regions on entrepreneurship. 
Table 2 shows important research developed about green entrepreneurship. Previous 
evidence is very valuable because it allows us to have the progress of each region or 
even in each country so that we can have a complete idea of the level of progress, 
the actions that are being developed mainly in the universities and the strategies that 
must be implemented to achieve greater implementation.
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Table 1 Entrepreneurial 
education in universities 

Authors Country 

Europe 

Frazier [21] Poland 

Johannisson [25] Sweden 

van der Sijde and van Alsté [60] Netherlands 

Tamkivi [59] Estonia 

Watkins and Stone [62] UK 

Raposo et al. [49] Portugal 

Asia 

Huu-Phuong and Soo-Jiuan [23] Singapore 

Menning [36] India 

Suzuki et al. [58] Japan 

Mok [41] Hong Kong 

Yu Cheng et al. [65] Malaysia 

Millman et al. [39] China 

Oceania 

Mitra [40] Australia 

Lee-Ross [29] Australia 

Maritz et al. [32] Australia 

Maritz et al. [33] Australia 

Luong and Lee [30] New Zealand 

Hardie et al. [22] New Zealand 

Africa 

Jesselyn Co and Mitchell [24] South Africa 

Owusu-Mintah [46] Ghana 

Olokundun et al. [45] Nigeria 

North America 

Chrisman et al. [13] Canada 

Dill [15] United States 

Cruz-Sandoval et al. [14] Mexico 

South America 

Bernasconi [6] Chile 

Postigo and Tamborini [47] Argentina 

Chafloque-Cespedes et al. [11] Peru
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Table 2 Green 
entrepreneurial education in 
universities 

Authors Country 

Silajdžić et al.  [55] Bosnia and Herzegovina 

Yan et al. [64] China 

Lynskey [31] Japan 

Bonnet et al. [8] Netherlands 

Soomro et al. [56] Pakistan 

Radović-Marković and Živanović 
[48] 

Serbia 

Alvarez-Risco et al. [3] Peru 

3 Theoretical Framework 

3.1 Theory of Planned Behavior (TPB) 

The theoretical basis for this research is Ajzen’s TPB [1] is characterized by eval-
uating the factors that converge in people’s final behaviors, with intention as the 
predictor variable of behavior. TPB infers that the intention of a behavior has a very 
close link with behavior; it is also mentioned that said intention is associated with two 
basic aspects: social influence and the nature of the person. The social factor is the 
perception of the social pressure of everyone to perform a specific action; this factor 
is called “subjective norm”, which is related to the beliefs of significant people for 
the individual. Thus, when he/she feels that for other people the action is important 
then he/she will feel that he/she must do it. The personal factor is the evaluation about 
performing a behavior; this is called “attitude”, which is linked to the consequences 
that an individual can expect from performing the specific behavior. 

3.2 Social Cognitive Theory (SCT) 

The SCT developed by Bandura [4] emphasizes that people’s behavior is under 
their own control, and in this way, they can increase their self-efficacy. In SCT, a 
person has a self-system that allows them to evaluate control over their feelings and 
performance. This self-system is used as reference, regulation, and evaluation of 
behaviors. Thus, this serves as a self-regulatory function to convert individuals with 
the capacity to influence their own cognitive processes and actions and thus alter 
their environment. The model of the current study has been developed by the authors 
to evaluate how different types of support existing in the educational ecosystem, and 
at the governmental level, have an effect on students’ entrepreneurial self-efficacy to 
increase green entrepreneurship intention. The combination of these factors is based 
on the planning that can be generated in universities to achieve an entrepreneurial
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ecosystem, involving students and professors, based on field results, with a focus on 
business, social and environmental sustainability. 

4 Hypothesis 

Green entrepreneurial intention (GEI) 

Intention is the state of the individual that creates decisions, attention, and interest 
to carry out a specific action [7, 37, 51]. Several factors explain how a person plans 
a behavior [19]. The intention is the previous step of a behavior. The intention to 
perform a behavior have a positive effect on the development of entrepreneurship [9, 
37, 43, 50]. Entrepreneurship can be developed by individuals or companies [38]. 
GEI is the implementation of innovative activities related to sustainability, offering 
products or services based in green process [16]. 

Country support for entrepreneurship (CSE) 

This refers to regulation, in macro and micro level, in a country to promote the 
entrepreneurship [18]. The variable describes what the person thinks related to the 
country’s support and promotion of entrepreneurial business initiatives. The percep-
tion of banking systems or social programs that can support the start-up of a business 
venture is also measured, this implies support in the initial process of the venture, 
bank loans, exemption from certain taxes, business-business-government linkages, 
among others. Thus, we have the following hypothesis: 

H1. CSE has a positive and significant effect on ESE 

Institutional support for entrepreneurship development (ISDE) 

This variable involves the activities carried out by the educational institution to 
provide knowledge and promote competencies on business management, so that 
students are able to experience the theoretical components through involvement with 
successful entrepreneurs, start-up roundtables, seeking mainly that through non-
curricular activities it is possible to generate the strength to create new businesses 
[17]. To this end, the following hypothesis is formulated. 

H2. ISDE has a positive and significant effect on ESE 

Entrepreneurial self-efficacy (ESE) 

This variable is a person’s belief in his or her ability to perform any activity 
successfully and incorporate specific behaviors into his or her daily schedule [5, 
27]. Entrepreneurial self-efficacy means the confidence of one person to carry 
out entrepreneurial activities [44, 53]. Research shows the positive influence of 
entrepreneurial self-efficacy on entrepreneurial intention [12, 28, 34], which can
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Fig. 1 Research model 

be understood to mean that people who have a high level of self-efficacy are more 
likely to start businesses. Therefore, the following hypothesis is formulated. 

H3. ESE has a positive and significant effect on GEI. 

5 Model to Test 

Figure 1 show the model to test. The proposed relationship between the variables of 
the study can be evidenced. 

6 Methodology 

6.1 Sample 

The sample is based on university business students in Colombia, older than 18 years. 
A total of 389 students participated, 176 men (45.24%) and 213 women (54.76%), 
between 18 and 31 years old (mean = 22.34 years; SD = 5, 65 years).
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6.2 Data Collection, Questionnaire and Analysis 

To collect the data, it was used an online questionnaire, run online since March 16 to 
April 30, 2021. The questionnaire collects sociodemographic data and Likert scale 
data based on previous studies: ISDE [63], CSE (current authors), ESE [57], and 
GEI [63]. It was used a 5-point Likert-type scale (1 = completely disagree; 5 = 
completely agree. The analysis was using SmartPLS version 3.3.2. 

7 Outcomes  

7.1 Reliability 

The analysis of internal consistency is showed in Table 3. 

7.2 Validation with SEM-PLS 

The Table 4 include the internal consistency of dimensions using composite 
reliability, average variance extracted, and discriminant validity.

7.3 Discriminant Validity Using SEM-PLS 

It was calculated by the Fornell-Larcker criterion [20]. The fulfillment of this 
criterion, demonstrating the discriminant validity (Table 5).

Table 3 Reliability of scales 

Variables Items Cronbach’s alpha Range of items 
scores 

Composite 
reliability 

Extracted 
variance 

ISDE 9 0.937 0.721–0.850 0.946 0.639 

CSE 2 0.933 0.830–0.949 0.885 0.794 

ESE 4 0.857 0.803–0.875 0.903 0.699 

GEI 9 0.884 0.640–0.911 0.934 0.643 

Sample 389 business students 
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Table 4 Construct validity of the items 

Scale–items Factorial weight 

Institutional support for developing entrepreneurship (My university……) 

…. Provides university ventures with financial and/or technical advice 0.810 

.… Promotes contact networks between university entrepreneurs and 
investors 

0.810 

…. Promotes a favorable environment for the development of 
entrepreneurship among students and teachers 

0.850 

…. Promotes social entrepreneurial ideas through contests, fairs or 
contests 

0.819 

…. Has support programs for the creation of entrepreneurship (raising 
seed capital, incubators, etc.) 

0.804 

…. Supports the start-up of entrepreneurships through senior 
management and authorities 

0.829 

…. Offers subjects or courses related to entrepreneurship 0.758 

…. Offers practical training in entrepreneurship (realization of 
projects, business plans, etc.) 

0.807 

…. Has specialized offices that provide advice for the development of 
entrepreneurship 

0.780 

…. Offers free virtual courses that train in entrepreneurship 0.721 

Country support for entrepreneurship 

In my country, green entrepreneurs are encouraged by an institutional 
structure 

0.949 

The economy of my country offers many opportunities for 
entrepreneurs 

0.830 

Entrepreneurial self-efficacy 

Creating and maintaining an ecological enterprise is a task that I can 
carry out 

0.803 

I have the necessary knowledge to develop an ecological enterprise 0.810 

I have sufficient skills to develop an ecological enterprise 0.875 

I believe that in the future I will be able to develop a successful 
ecological enterprise 

0.854 

Green entrepreneurial intention 

I plan to develop an enterprise that addresses the ecological problems 
of my community 

0.801 

I recommend my colleagues to develop enterprises that solve 
ecological problems 

0.640 

My future initiatives will prioritize ecological benefits over financial 
ones 

0.716 

If I had the opportunity and the resources, I would definitely go green 0.692 

I have seriously thought about becoming a green entrepreneur 0.849 

I will do my best to start and run my own green business 0.911 

I have the firm intention of starting an ecological enterprise one day 0.876

(continued)
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Table 4 (continued)

Scale–items Factorial weight

I intend to undertake and act in the management of my own 
ecological enterprise 

0.882 

Sample 389 business students

Table 5 Discriminant validity of sub-scales 

Scales CSE ESE GEI ISDE 

CSE 0.891 

ESE 0.254 0.836 

GEI 0.244 0.705 0.802 

ISDE 0.414 0.291 0.245 0.800 

Sample 389 business students 

Table 6 Significance of beta coefficients 

Scales Original sample Mean sample Standard deviation t-statistic P 

CSE → ESE 0.161 0.163 0.053 3.036 0.002 

ISDE → ESE 0.224 0.229 0.057 3.911 0.000 

ESE → GEI 0.705 0.706 0.028 25.093 0.000 

Sample 389 business students 

7.4 Bootstrapping 

The bootstrapping outcomes was based in resampling of 5000 times. Table 6 shows 
that the values are significant (p values < 0.01). 

Figure 2 shows the research model tested. The results confirm that ESDE, CSDE, 
and CSE through ESE have an effect on GEI in business students.

7.5 Test of Hypothesis

Hypothesis 1 (H1): CSE has a positive and significant effect on ESE 
CSE has a positive effect of 0.161 on ESE. The hypothesis was confirmed. 

Also, CSE and ESDE and CSDE explain 10.6% of ESE. 
Hypothesis 2 (H2): ESDE has a positive and significant effect on ESE 

ISDE has a positive influence of 0.224 on ESE. The hypothesis was confirmed. 
Hypothesis 3 (H3): ESE have a positive and significant effect GEI 

ESE has positive and significant of 0.705 on GEI. The hypothesis was 
confirmed.
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Fig. 2 Research model evaluated

The complete model explains the 49.7% of GEI.

8 Discussion 

It has been possible to show that the questionnaire met the reliability criteria through 
internal consistency (Cronbach’s alpha and composite reliability) and discriminant 
validity was met. Previously, [54] had confirmed by means of a study in 374 Chinese 
university students what has been corroborated in the present study: the effect of 
ESDE on ESE. This relationship was also previously verified in 560 university 
students in Lebanon by [42] and in 376 university students in Indonesia [61]. 

Through this study it is possible to demonstrate what is perceived from the student 
group regarding the entrepreneurial ecosystem in universities, that is, to be able to 
know if various contents are being reflected in the courses for the development of 
green enterprises. These efforts made by universities have already been reported 
by other institutions such as University of Melbourne [35] and Amsterdam Business 
School [52]. The fairs that allow showing the preliminary results of the undertakings, 
both of the students individually and organized with other students or even teachers, 
encourage the further development of green undertakings, especially when the issue 
of sustainability becomes an increasing need for business resilience and investments 
focused on the Sustainable Development Goals. 

When correlational studies are developed, there is the great advantage of being 
able to show the prognoses of behavior that can occur in each population. Thus, 
when it is possible to demonstrate that the curricular components and, especially, the 
non-curricular ones, have a very relevant effect on self-efficacy and finally on GHG,
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investment plans can be generated to promote these activities that can be carried 
out independently different modes. Currently, the use of technologies to generate 
innovation in enterprises is being increasingly experimented with [2, 10, 26]. 

9 Conclusions 

The study allows a contribution in the understanding of the influences of the vari-
ables in a university ecosystem that increasingly seeks to promote and carry out 
entrepreneurship. The positive and significant effects show that the model is valu-
able, on the one hand to understand reality and generate improvement plans in pursuit 
of more sustainable enterprises. On the other hand, it should be noted that the model 
may be used in future studies in other regions, which will serve to characterize these 
entrepreneurial ecosystems. Through the SEM-PLS analysis technique, it is possible 
to have a methodological strength; however, there are opportunities for future studies 
that can also use this methodology but are carried out through experimental design, 
which help to corroborate the relationships more reliably between variables and can 
describe reality more closely. 
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