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I. Introduction
	Entrepreneurship has through time, been a catalyst of social, political, and economic transformation. The world has experienced three industrial revolutions beginning over 200 years ago, and these changes have been responsible for creating and nurturing entrepreneurship. We are now on the threshold of the Fourth industrial revolution, characterized by innovative technology that has disrupted how we live, interact, and work (Schwab, 2017). Entrepreneurship ecosystems are organized spaces that facilitate and support new start-ups. The current shift occasioned by technology requires institutions of higher learning to define how entrepreneurs will identify and develop new ventures in the digital age.  Literature on the emerging opportunities and need for conducive space to enable entrepreneurship is dearth. This paper delves into entrepreneurial and explores ways our universities can be effective mediums for developing sustainable entrepreneurial ecosystems in the digital age.
II. Defining Entrepreneurship Theory and Entrepreneurs
	Though numerous literature exists on theories of entrepreneurship, there is a divergence of thought on a shared definition, largely due to different research approaches across multiple disciplines. Scholars continues to revise, reinterpret and extend the meaning of entrepreneurship. Drucker (2014) views entrepreneurship as, continuous search for change, responding to it, and exploiting it as an opportunity. The emerging consensus among scholars on entrepreneurship is that, it involves; risk taking, organization building, management, high achievement, and is a function of leadership. On the other hand, a person that causes discontinuity – creating value for society, where there was none – by carrying out new combinations, thereafter accomplishes role upon completing function, is an entrepreneur (Backhaus & Schumpeter, 2003). An entrepreneur may be a worker in an organization or involved in starting a new venture, but related actions must cause discontinuity. 
	For entrepreneurship to thrive certain conditions have to be in place and these include; a task-related inspiration, skill, anticipated personal gains, and a supportive environment. This relation among variables ideally defines entrepreneurship theory. 
A. Task-related inspiration – This is the innate desire to act according to a vision for economic gains or even the social good. What motivates entrepreneurs is the need for independence as creating new ventures grants satisfaction and pleasure, and they readily accept responsibility for outcomes (Backhaus & Schumpeter, 2003). Observing tech entrepreneurs, it is notable that most left previous employment due to conviction and commitment to values personified in a fundamental task, and felt that there pursuits were in conflict with their employers. Most of these start-ups were no driven by desire for profits, rather their entrepreneurial highs were, excitement, enthusiasm, and a sense of adventure.
B. Skill – New combinations that disrupt the norm do not happen by chance, rather, they are a result of sustained and deliberate actions, carried through by a visionary. Skill is vital component to achieve discontinuity, even though the related expertise may be available from multiple sources. Scholars have mentioned incubation, latter refers to entrepreneur’s working environment immediately before starting a new venture. Entrepreneurs often start ventures that are similar to those of their incubator environments, this is in regards to technology and markets (Backhaus & Schumpeter, 2003). Incubators provide entrepreneurs with expertise, experience and networks needed for success. Additionally, they lessen the time required to learn the basics of running a successful venture and to cultivate communication mediums needed to be effective.  However, entrepreneurs still prosper even without incubator environments, as they rely on networks of close relationships to their advantage. Close knit friends and family are always the first customers, thereafter the selling point is, word of mouth.
C. Anticipated personal gains – From medieval, to the middle ages, to the modern times, entrepreneurship has evolved, conforming to the prevailing rules and reward structures in the economies. For entrepreneurs, rules of the game that determine product gain are an important variables to explain the changes in entrepreneurship. It is often said that, the discovered opportunities, must provide meaningful gain to the prospector, acting in light of an anticipated, enhanced future position. The motivation to start a business, is ever the expectation of gain and whenever it is strengthened by family, peers, and culture, then it is fast tracked to happen.  
D. A Supportive environment – The environment can make or break entrepreneurship, it is either supportive or a hindrance. The growth of start-ups is heavily influenced by variables such as; environmental settings, life cycles, state policies, and market forces. In particular, environmental changes are noted for prompting new combinations and discontinuity in certain industries. The presence of conducive environments facilitates development of new ventures – Silicon Valley, North Carolina’s Research Triangle (Mayer, 2011). The entrepreneurial processes need supportive and facilitative networks to thrive. The prevalence of entrepreneurial activities in certain cultural minorities living within larger communities can be attributed to support structures and ethnic loyalty. Entrepreneurial innovations are often a result of sustained infrastructural development by both private and public players. Niche spaces are developed through collaborative efforts of independent actors to attract entrepreneurs.
III.  Contextual Factors Influencing Entrepreneurial Ecosystems.
		The entrepreneurial environment is influenced by the following; economic, political, and social-cultural factors. These external influences determine the whether people will be motivated to become innovators and avail the required infrastructure to facilitate entrepreneurship (Schmidt, 2013).. Context in this report refers to the external factors that impact on entrepreneurship and entrepreneurs and either facilitate or place limitations.  
Across the world, entrepreneurial ingenuity is responsible for nation’s economic growth and the welfare of respective societies. As such, it is ever in the interest of countries to regulate these contextual factors as a way of nurturing and enhancing entrepreneurship and entrepreneurs (Fetters, 2010). 
A. Economic Factors – The demand for goods and services is dependent on the economic well-being of the country. A weak economy portends a gloomy picture for possible innovations. Additionally, the economy determines the potential growth of the related markets. To analyze the economic context, several related variables are measured; incomes, interest rates, cost of labor, GDP, forex and inflation rates, and government expenditures (Fetters, 2010). These variables play an important role as they determine the country’s opportunities. 
Other economic factors that provide incentives for innovation include; financial resources, skilled labor, easy access to land, and supporting physical infrastructure.
B. Political Factors – Governments through laws and policies set regulations to define how individuals and organizations conduct business. Politicians are responsible for enacting laws that either encourage innovation or stifle growth. Political and legal variables that influence entrepreneurial ingenuity include; competition rules, taxation laws, intellectual property rights, private property laws, and capital markets regulations (Carvalho & IGI Global, 2017). Additionally, political stability, security, corruption and international relations also play a role creating a conducive environment for entrepreneurship and entrepreneurs. A stable political climate also ensures an efficient legal system that expedites on issues of corruption and upholds the rule of law.
C. Social Factors – The social factor context considers; demographics, social mobility, lifestyle changes and expectations. For entrepreneurial spirit to thrive in society there needs to be a favorable and public support and appreciation. Experienced and successful entrepreneurs serve as ideal role models and they encourage others to create new ventures. Government and leading organizations can act as catalysts for fostering innovation through dedicated programs. 
D. Cultural Factors – This factor relates to how we perceive different members of society according to beliefs, values, and norms. Cultural dimensions determine how people relate to each other, actions that are either appropriate or unsuitable. Cultures that embrace individualism, masculinity are said to encourage entrepreneurial activities. In some contexts, migrant cultures have been found to excel in entrepreneurship and this has been attributed to non-restrictive customs and values. A different culture can also be an advantage as it presents unconventional thinking and promotes new ways of developing ideas. 
IV.  Defining Entrepreneurial Ecosystems.
	 The contextual factors influencing entrepreneurial systems are shifting focus towards the creation of entrepreneurial ecosystems. Literature on ecosystems is increasingly gaining popularity in management and policy formulation. 
National and local governments have embraced the ‘ecosystem’ metaphor, drafting policies to create and nurture vibrant and supportive ecosystems.  
Global economies are now focusing on creating high growth firms (HGF) but the prevalent policy approach has proven ineffective (O'Connor, Stam, Sussan, & Autsch, 2018). The existing strategy has been to develop favorable environments for start-ups, create supportive frameworks, and even provide capital incentives or simply improving the discussed contextual factors. 
Nonetheless, these traditional approaches have proven ineffective in facilitating creation and growth of HGFs. To respond to the evolving needs, countries are turning to entrepreneurial ecosystems to facilitate new ventures. Governments are now recognizing the need for advancing an entrepreneurial society that promotes innovate ideas as desirable career alternatives. 
	In an economic sense, entrepreneurial ecosystem can be defined as: a set of interrelated entrepreneurial actors – potential and existing; including institutions – venture capitalists; banks; universities; and entrepreneurial processes – serial entrepreneurs; high growth firms; that formally and informally collaborate, facilitate and manage the performance in a local entrepreneurial setting. A vital element of an entrepreneurial ecosystem is public policy, intended and implemented to encourage pre-start up, start-ups and post start-up processes. Furthermore, public policy is aimed at addressing motivation, skills and opportunities, and providing incentives for people to venture into business. 
	An entrepreneurial ecosystem develops and evolves to fulfil new requirements and situations, though it is subject to change as new initiatives come into perspective. Dynamic ecosystems provide new ventures with improved opportunities to grow and generate employment, in contrast to start-ups created in other non-cohesive environments. 
	The ideal entrepreneurial ecosystem is a product of facilitative contextual factors – a favorable culture, quality human capital, enabling political and legislative policies, availability of financing and supportive infrastructure, venture friendly markets, and a wide range of institutional support. 
V. Distinct Features of Entrepreneurial Ecosystems 
	Entrepreneurial ecosystems largely develop in areas that have supportive contextual infrastructures. They are suitable environments to live either due to their cultural allure or physical features that provide opportunities to enjoy the outdoors. These conducive environments are a catalyst to creativity. 
At the center of an entrepreneurial ecosystem is a big reputable organization with noteworthy management functions that include research and development, and production processes. Additionally, such an enterprise is rich in technology and acts as incubator for developing and nurturing the ecosystem (Tulder, R. ., In Verbeke, A., & In Piscitello, L. (2019).
	A core established business attracts talent and employs a large number of recently graduated skilled staff, drawn from outside the area. As the incubator, it also enhances employee capacity and competence, enabling them to acquire new skills in business management. Eventually, the core business creates spin-offs as their skilled employees leave to start own companies. Nonetheless, businesses that are effective in developing ecosystems are locally based and not part of a larger multinational.
	The importance of a large local business as an impetus for developing entrepreneurial ecosystems extends to the need for a well-functioning stock market that facilitates new ventures to attain IPOs instead of selling out to large corporations. As earlier mentioned, entrepreneurial ecosystems are evolving entities and require reinvesting from experiences, seasoned mentors, entrepreneurs and investors. 
A relevant example is Microsoft’s role in developing Seattle to be a vibrant location for software development. In the 1990s, the city experienced an exponential growth in computer and processing sector largely due to spin-offs driven by Microsoft (Tulder, Verbeke & Piscitello, 2019). 
	Another defining characteristic of entrepreneurial ecosystems is that continuous development is enabled by, entrepreneurial recycling. Entrepreneurs who create successful new ventures and later sell or invite investors are more likely to reinvest their wealth and use new knowledge to develop other ventures. These seekers of new opportunities eventually become serial entrepreneurs, mentors, or even angel investors for new start-ups within the ecosystem. 
	Entrepreneurial ecosystems have a distinct culture that embraces inclusivity, collaboration, sharing of knowledge, experience, and expertise. Moreover, failure is a learning process and local communities readily absorb people from other companies. Failed entrepreneurs are taken in as advisers, mentors, and even given new roles as executives for accelerators.
	Finally, the presence of financial resources plays a critical role for sustaining entrepreneurial ecosystems. Angel investors, seed capital funds, and mentors are important for providing hands-on support. 
It is crucial for local investors to have networks with national and international capital resources that are able to provide value added facilitation required for new ventures. Moreover, global networks are important in the initial stages of developing ecosystems, as they give access to new markets, and knowledge prior to building own critical mass. 
 
VI. Universities as Centers of Entrepreneurial Ecosystems
	Universities are ancient and enduring learning institutions, originally developed to provide scholars from across the world with spaces to exchange knowledge. As the world transitioned from medieval ages to the reformation age, and with the emergence of nations, universities faced challenges and experienced decline as enlightenment took over through scientific revolution, in the 18th century. 
	Nonetheless, universities have continued to flourish across nations and are today the key institutions responsible for developing and sustaining the modern state. At the end of 19th century, universities had become centers for professional development, with governments fully funding research programs and student learning. In the 20th century, the demand for higher education increased substantially and universities transitioned and played a new role as innovation centers enabled by new public policies. In this age, universities across the world are key facilitators for economic development, research, and educating leaders (Fetters, 2010). Universities are more than ever before centers for wealth creation, a new role that has support of government policy makers. 
	In the earlier elaboration of entrepreneurship theory, skills and a supportive environment were identified as vital components for ensuring success in entrepreneurship. Moreover, the defining features of successful entrepreneurial ecosystems point at talent and skilled staff as facilitators. In this regard, universities have the potential to act as catalysts for creating and nurturing entrepreneurial ecosystems. 
This can be realized through academic programs dedicated to providing their graduates with skills and knowledge necessary for developing new ventures and contributing to growth of existing businesses (Fetters, 2010). As centers of research, universities can also be a source of developing innovative products and services.
A. Nurturing Entrepreneurs  
Universities can directly be significant facilitators for developing entrepreneurial ecosystems through providing relevant academic programs that equip students with skills and knowledge to manage and lead new ventures.
Skilled and competent human capital is a key component that drives economic growth, supported by national policies. Entrepreneurship programs are relatively new faculties within universities, as they have been traditionally delivered through business schools. Nonetheless, this approach has never been effective as it is a diversion from the essence of entrepreneurship, latter involves carrying out new combinations that causes discontinuity. Entrepreneurship simply involves doing something in way that has not been done before in a distinctive manner. This begs the question, can formal education nurture and create entrepreneurs? 
However, entrepreneurial activity evolves through time and requires equal responsive action that is logically thought out. The prevalent dynamism of entrepreneurial ecosystems calls for modern ad hoc approaches to learning instead of dependence on traditional observations (Mayer, 2010). For universities to provide more meaningful learning experiences, they are now moving away from traditional teaching styles and embracing instructional approaches focused on out of classroom experiences. Instructors in universities dedicated to teaching entrepreneurship are designing curriculums that enhance engagement and motivation. 
Universities are adopting digital technologies to support learning and provide new experiences, especially for teaching entrepreneurship. Students can engage with reputable entrepreneurs and other industry players through ‘live’ one-one-one interviews and talk shows.
Universities are also sourcing internship for their students and this grants them an opportunity to gain practical experience, build networks, improve on their confidence, and enhance their skills.
Another effective way for facilitating entrepreneurship is integrating it into the curricula and apply pedagogies within college faculties. Students are motivated to take up entrepreneurship and courses are tailored to meet specific needs – undergraduate, graduate, post-graduate. 
Universities should start treating entrepreneurship as a strategic objective and ensure it gets a top-down support. Moreover, the institutions can implement support programs to nurture entrepreneurial behavior, attitude and skills. Other incentives that can be used include; rewards for researchers focusing on enhancing entrepreneurship, hiring and enhancing career development for scholars involved in entrepreneurship programs. 
B. Generating Innovations
Universities maintain specialized research centers and these can used to commercialize ideas and act as catalysts for entrepreneurship. Universities are part of a nation’s innovation infrastructure providing much needed human capital and important research that can be used to develop new technologies. Nonetheless, universities need to transform their research into applicable outcomes and transfer their innovations from research into viable outcomes. 
For universities to effectively generate innovations, they have to develop collaborative partnerships with companies. Universities have a role in creating platforms and environments that nurture innovative and entrepreneurial initiatives. 
(a) Development and Commercialization of Technology – Generating innovations is followed by commercialization of the concepts. This transfer of technology requires universities intellectual property protection, thereafter commercialization through formal processes. Commercialization involves transfer of technology to interested organizations for a price. In addition, data from research and technical know-how, though not tangible products are today exchanged at a price. Universities develop and commercialize technology, thereafter use their technology transfer offices to nurture own entrepreneurial ecosystems. 
VII. Universities and Entrepreneurial Ecosystem in the Digital Age
	We are at the threshold of the fourth industrial revolution – digital – building on the third, latter used information technology and electronics to automate. The digital revolution has the potential to significantly improve quality of life and the global economy. The fourth industrial revolution is evolving at an exponential pace, disrupting all industries. Today billions of people across the world are connected through mobile devices that have extraordinary processing power, unlimited access to information, and enormous storage capacity (Allen, 2019). 
	Digital technologies include mobile and cloud computing, data analytics, 3D printing and social media. Their application into different forms of innovation and entrepreneurship has disrupted the inherent processes and outcomes. The leading beneficiaries of innovations are often the providers of physical capital, investors, and entrepreneurs. Universities as centers of learning and research can lead the digital change through creating entrepreneurial ecosystems that are dedicated to innovation. 
These digitally dedicated entrepreneurial spaces can create new ventures and transform the old through developing innovative digital technologies (Allen, 2019). Moreover, revised policies can be supportive through tax exemptions, R&D funding, and start-up financing.
	The traditional approach in universities has been to educate entrepreneurs by providing students with technical skills such as, financial management and business modelling, however, these has been done in a conventional classroom environment that never caters for the much required ‘soft skills’ – innovative thinking, networking, and emotional resilience. In the digital age, the ideal approach for universities would be to focus on promoting, building, and supporting start-ups within their own entrepreneurial ecosystems. 
A. The Start-up Approach 
		Previous entrepreneurial policies put emphasis on promoting start-ups by providing funding, training, and developing incubators. Start-ups were viewed as effective tools for encouraging a culture of entrepreneurship in any local settings. Nonetheless, the pervasive and operative definition of a start-up is, a temporary business looking for a scalable and repeatable business model. 
As new ventures trying to navigate through new environments, start-ups are not guaranteed to succeed as they are created and coordinated by persons with rough business ideas – students in universities. 
		The essence of entrepreneurship theories is on innovation to disrupt and this ideally drives start-ups. Innovation involves positive change and this extends to other functions and structures of the start-up, to ensure business model remains repeatable and scalable so as to attract the interest of angel investors or venture capitalists. Start-ups need financial backers as most banks lack the competencies to judge business model, particularly involving students operating from a university ecosystem.   
B. The Scale-up Approach  
		Industrial policies in leading nations are focused on increasing and supporting High Growth Firms (HGFs) as they are perceived to have substantial spill-over effects, favorable for economic prosperity. 
Nevertheless, HGFs are not solely young business or focused on tech sectors, but most are located in ecosystems supported by large established business. Most HGFs grow organically and readily attract external buyers. For universities to capitalize on the digital revolution, they need to focus on start-ups as these are likely to scale-up, latter have matured from start-ups, retain a well-defined business model and are focused on growth (O’Connor et al, 2018).
		The digital age presents universities with unprecedented opportunities as new digital platforms offer sophisticated infrastructure that allow for dedicated and enabling environments which easily enable start-ups to transition into scale-ups. Technologically oriented universities are a primary source of skilled labor and these can be channelled to create innovative start-ups. Entrepreneurial ecosystems thrive in locations with established and competent knowledge base. 
C. 	Universities as Entrepreneurial Facilitators
		Traditionally policy makers are political bureaucrats with little technical and economic knowledge on effectively developing ecosystems. Universities as providers of entrepreneurial education are better equipped to provide the technical and economic knowledge and manpower for successful development of entrepreneurial ecosystems (Volkmann & Audretsch, 2017). Start-ups require interactive support, rather than transactional help, plus mentoring and incubation infrastructure – training, financial advice, and angel investors. The ‘business school model’ that educates entrepreneurs in universities can act as facilitator for the ecosystems dedicated to the start-ups. 
D.  Universities and Digital Entrepreneurship
 	Digital technologies notable within entrepreneurial spaces are in the form of 3 related but different elements; digital platform, digital artifacts, and digital infrastructure. Within entrepreneurial opportunity framework, the first two elements function as part of the start-up idea and digital infrastructure supports the process (Allen, 2019). 
New ventures have the opportunity to utilize these digital technologies while enhancing their production, distribution, and marketing capacities, with minimal costs. 
Moreover, the 3 interrelated components are yet to be fully explored and adopting digital technologies portends an infinite number of economic opportunities for universities.
		In university ecosystems, profit is subordinate with experimentation, innovation and drive for self-realization being the motivator. Moreover, the ease of entry, production, marketing, and distribution of product or services, provides incentives to relentlessly stick with own start-up. The digital technologies also grants innovators leeway to re-program and re-combine with other functions, allowing the introduction of entirely new applications to suit different markets. 
		Entrepreneurial ecosystems are said to prosper in locations with a dominant and established corporation. Nonetheless, digital technologies eliminate the need for ecosystems to rely on large organizations to survive. The traditional business environment is severely disrupted with the advent and adoption of digital technologies as the new approach is dependent on digital networks and virtual supporters (Walton, 2017). 
		For digital entrepreneurship, the most important factor of production is the presence of technically skilled personnel, with other knowledge generation resources complementing the work of the former. To grow digital start-ups within university entrepreneurial ecosystems requires effective management and marketing structures and these are well provided for by existing ‘business school’ instructors (Allen, 2019). Successful digital entrepreneurs have disrupted business processes with most eliminating the need for physical presence, and universities by creating digital start-ups will re-define the traditional entrepreneurial ecosystem. 
VIII Conclusion 
	Countries across the world are turning to technology innovation as a way for developing the economy, and nudging universities to be incubators of national capacity. Universities currently located in established technology enabled hubs like Silicon Valley are offering vibrant models for success in their environments (Hisrich, 2014).. For universities located in challenging environments, there is need to develop revolutionary ideas to remain relevant, particularly in the digital age. The focus for contemporary universities is to create and nurture entrepreneurial ecosystems that take advantage of new digital technologies. Our existing understanding of entrepreneurial processes and outcomes has been disrupted by the recent digital applications. 
Entrepreneurial outcomes and processes are today less constrained and previous boundaries removed due to digital technologies. Universities play an important role by contributing to the larger entrepreneurial ecosystem and these include developing knowledge and skills. However, universities can enhance their own resources to create and nurture entrepreneurial ecosystems, particularly in the digital age. 
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