



Influence of Academic Entrepreneurial Learning on Innovation: A Global Comparison
Abstract 

The role of academia for creating entrepreneurial outcomes has become mainstream as academia across nations is into the process of reengineering their academic deliverables to significantly contribute to the innovation pyramid of economies. This review aims to examine how academic entrepreneurial learning influences innovation outcomes across different countries. The paper, through an extensive literature review specific to the institutions of higher learning, tabulates the contemporary entrepreneurial learning models. The paradigm shift of academia from teaching and research to entrepreneurship calls for exploring the contemporary academic models, for consolidating and validating the emergent academic models that envision entrepreneurship as a core academic resource as well as deliverable.  The cases of Stanford, MIT, SIM and NUS- develop a contemporary but exploratory case study of academic entrepreneurship across differing contexts. The academic entrepreneurship in terms of spinoffs, startups, accelerators and innovative labs clearly creates demarcation amongst the cluster of academic institutions in terms of entrepreneurial drivers and outcomes. The theoretical comparison as presented in the paper puts forth the contemporary academic entrepreneurship learning models and the configuration of entrepreneurial elements across academia. The future research direction will aim at investigating the industry perspective towards academic for entrepreneurial and innovation-centric outcomes.
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Introduction
Recognition of knowledge in intensive assets and institutions is gaining momentum across economies. Corresponding to this emerging recognition, the role of academia as knowledge hubs and institutions of learning is becoming central for creating and delivering competitive advantage to nations in terms of innovations and entrepreneurship. Innovation is the lifeblood of entrepreneurship, driving competitive advantage and market differentiation (Abidovna & Sadilloevna,2024). It is widely acknowledged that entrepreneurship is the vigour and vitality of the economy, and the entrepreneur is the catalyst for entrepreneurial activity (Feola et al., 2021; Shen et al., 2021). The role of academia for creating entrepreneurial outcomes has become mainstream as academia across nations is in the process of reengineering its academic deliverables to significantly contribute to the innovation pyramid of economies. This process is characterised as a sequence of venture creation activities ranging from the identification of an entrepreneurial opportunity to the first commercial sale of a product or service (Hossinger et al., 2023). The paradigm shift of academia from teaching and research to entrepreneurship calls for exploring the contemporary academic models, for consolidating and validating the emergent academic models that envision entrepreneurship as a core academic resource as well as deliverable. Not only industry but community connect is being leveraged by the academic setups delivery of innovative solutions in the form of spinoff startups and intellectual property is addressing the local regional innovation needs of the nation.  
Henceforth, entrepreneurial learning and entrepreneurship are being strongly advocated by academia that endorses the “third mission” of universities and academia as a whole. The aim of this review is to examine how academic entrepreneurial learning influences innovation outcomes across different countries. 
1. Learning Organisation
Learning at an individual level is a very difficult process to evaluate and appears to be a very complex idea which produces and absorbs learning processes, followed by transfer and exchange, for the diffusion of individual knowledge (Castells, 2000). First time the concept of learning organisation was developed by Peter M. Senge in 1990 at MIT’s Sloan School of Management, where the concept of learning organisation was mentioned in the book titled- The Fifth Discipline. Senge (1990) highlighted the need for a learning organisation in a changing world which continuously boosts and alleviates the learning process as an outlasting and distinguishing oneself in an organisation. Learning organisation is the inclusion of mutual relationships among various actors of the learning environment, which creates an institutional vision and accommodates the organisational dynamism. The Learning organisation is also defined as a function, viz., boosting and improving the dimensions and talent of an individual person or a mutual set of people, which replaces the classical organisational opinion. Learning organisation primarily raises the efficiency and innovation among the people for learning in a particular organisation (Yadav & Agarwal, 2016). Although there have been few investigations of learning organisations which have highlighted people as “fully awakened”, and these people are involved in work which struggles to attain capacity by participating in a group for the attainment of a goal. But for an attainment, i.e., individual and organisational, goals need to have guides which allow them to take risks to learn and also provide a pathway for learning. Therefore, the term learning organisation is all about the establishment of learning and knowledge in an individual and in organisation so as to improve and maintain the performance level. 

Extending the learning organisation framework across academia, the top entrepreneurial academic setups like Stanford or MIT reflect upon the connection among the academic research, communication and entrepreneurial learning. The academia is considered a learning organisation that needs to practice the phenomenon of entrepreneurial learning for the delivery of innovative ideas and products by creating in-house entrepreneurial spaces and systems. Further, entrepreneurial learning in academia plays an important role in the transformation and movement of innovation from research labs to market marketplace. But still, many regions across globe need to rethink the entrepreneurial learning process or model in academia for the creation of entrepreneurial and innovative habitats that act as an ecosystem for infusing entrepreneurial learning among setups (Sharma, 2017).
1.1 Academia as a Learning Organisation
Knowledge-based economy is being perceived as a significant subscriber of learning organisations wherein the role of academic institutions has become central. A key aspect of academia as a learning organisation is deﬁned as the intentional use of learning processes to continuously transform the organisation (Dixon, 1999) and the related concept of knowledge (Argyris & Schon, 1997; Pedler, Burgoyne & Boydell, 1997; Revans, 1982; Schein, 1993). In developed and developing regions like in U.S and Singapore, academia significantly contributes towards the national innovation system, as academic setups endorse learning, research and commercialisation (Powers & McDougall, 2005). So, academia is recognised as a learning organisation with the potential of transforming into a knowledge-based economy is transforming to an entrepreneurial economy, understanding the variation among individuals, their knowledge, mindsets and system composition. Also, due to globalisation and progressive involvement of academia towards industrial research, academia is a sustainable source of industrial innovation, by creating innovative hubs through the process of entrepreneurial learning for the commercialisation of research and ideas for the development of a national innovative framework. Assuming that well-developed core competencies serve as a beginning point for learning organisations (Nevis, Dibella & Gould, 1995), which underpins the general perception of academia becoming a learning organisation as it possesses the capability to create, integrate and apply knowledge (Bierly, Kessler & Christensen, 2000). The capacity to have entrepreneurial learning is a critical variable in an organisation’s ability to respond to market opportunities in a knowledge-based economy, thus making the understanding of dynamics of learning as important as reorganising knowledge management processes around new principles and techniques.  

Extending the five main components of learning organization in academia for entrepreneurial learning (Slater & Narver, 1995) that is leadership, organization composition, planning, market orientation and entrepreneurial activities, it can be inferred that academic leadership, academic vision and academia- industry orientation impacts the threshold organizational entrepreneurial climate and subsequent entrepreneurial activity. In addition, research findings point attention towards how academia, being a learning organisation, can improve skill-related activities, instantly and effectively, relocation of knowledge, application of new techniques and procedures and how to encounter/find experience and its utilisation for entrepreneurial activity (Garvin, 1993). Moreover, while all organisations learn to a greater or lesser extent, what distinguishes learning organisations from other organisations is their ability to continually expand their respective capacities to create their future or learn and transform themselves (Watkins & Marsick, 1993). There appears to be a general consensus in the literature that organisational learning can help to achieve sustained competitive advantage (Ghosh, 2004) in academia. Importantly, though, academic learning at the individual and organisational level that primarily encompasses research findings spinoffs, and an organisation’s mental models or cognitive systems and memories (Simon, 1991; Argyris, 2002) significantly contributes towards academic entrepreneurship. Further, there exists a close relationship between thought process and execution of action (Morgan, 1997) where academia, being a learning organisation, acts as a cognitive work space that complements encouragement of learners (innovations), thereby fostering relationships that are outcome-based (Argyris & Schon, 1997). It has been identified that five broad themes in learning organisation literature- learning, structure, shared vision, knowledge management and strategy that can be an inclusive model for academia to build its entrepreneurial prowess (Thomas & Allen, 2006). The learning organisation practice across academia stresses the need for empowering and exploring experience for the generation of creative thinking, wherein learning potential throughout the organisation can be raised, thereby filling gaps between trainers and learners. This will further lead to the enhancement of creative potential by working collectively and breaking down the barriers in an academic setup, and in order to obtain maximum capacity, by generating different types of knowledge and learning styles that will create an inclusive learning environment (Roper & Pettit, 2002).
Likewise, Senge (1990) promoted the idea of learning wherein it was expressed that five controls are vital in order to differentiate a learning organisation from any other organisation (Yadav & Agarwal, 2016). By extending the concept of the system learning framework, it can be inferred that for understanding entrepreneurial learning in academia, Herasymowych & Senko (2003) explain personal mastery as an individual ability where one has to realise the importance of entrepreneurial learning in academia. A person who exercises personal mastery has to encounter various variations, like in their thinking power and later on, they are interconnected and need to build a network with everything which is close to them so as to feel associated in an academic setup (Goh, 2001). Further, the first is to understand what one wants to achieve and how academia helps to achieve it to be achieved. Second, is to assess how near the aim is? Therefore, personal mastery can be a determinant for measuring the extent to which academia creates indigenous entrepreneurial goals. It reflects the intellectual behaviour of academic stakeholders as it is a system for the intellectual procedures which helps in the thought and execution process for a particular activity in academia, which is critical for having a clear entrepreneurial learning understanding in academia. Moreover, a team is defined as a group of people working and accomplishing the aim together by becoming each other’s strengths and overcoming their weaknesses in order to create a remarkable result. The foremost thing is that academia is required to work as a specialist in terms of expertise, but at the same time, endorsing enterprise learning as well is required, which further creates a collaborative entrepreneurial climate. The academic responsibility rests not only in the creation of entrepreneurial vision but also translation of vision into the budding learners through academic leadership and governance. Thus, academia needs to pursue system thinking framework which aims at solving complex patterns and interrelationships for the realisation of entrepreneurial learning.

1.2 Academia and Entrepreneurial Learning
Given the rate of change that academia is witnessing, it has recognised entrepreneurial learning as a more critical variable than it might have been in the past. The landscape in which today’s academia must operate is characterised by continual and disruptive changes (Kotter & Cohen, 2002). To remain relevant and competitive, academia must continuously adapt and transform through the process of entrepreneurial learning at all levels of the organisation. Moreover, making the transition from doing to knowing in business, from capacity of effort to capacity of insight, is both challenging and hazardous. McGill and Slocum's (1993) study investigated the environment that encourages entrepreneurial learning by involving new training, which leads to learn - culture, human resources practices, methods and arrangements for knowledge acquisition, research & development in a system. In order to support and work intimately with industry and for entrepreneurial activity in the economy, academia and educational institutions have revived and reengineered their goals and objectives. Earlier, the concept of academia was considered as teaching, learning and research only, but institutions like Stanford GSB and MIT have necessitated thinking further about the commercialisation of research and entrepreneurial learning in academia for the growth of the economy. Entrepreneurial learning is profoundly depicted in earlier literary works, but extending this concept across academia becomes a daunting concept because of the variation across academic setups, which start from the creation of entrepreneurial learning centres, academic spinoffs, and commercialisation. The role becomes more critical as it is regarded as the builder of intangibles like the formation of entrepreneurial skills and resultant behaviour (Hannon, 2013). As a result, it is important to view an entrepreneurial learning model for Indian context where entrepreneurship is at the nascent stages of development. Henceforth, addressing the below-mentioned queries that can shed some research insight into the academic entrepreneurship connect (Sharma, 2017):
1. How can entrepreneurial learning be developed where entrepreneurship is at initial stages in the economy?

2. Is entrepreneurial learning in learning organisations feasible for innovative ideas?

3. What are the steps required for fostering entrepreneurial learning, and how do these steps develop a learning based economy?
Addressing the research, queries the Universities in Newly Industrialised Economies (NIE’s), i.e., Asian countries, relied more on entrepreneurial activities by (Wong & Singh, 2005): Shifting from low wage or natural resource advantage to a knowledge-based economy. This shift calls for the development of indigenous learning models for both local enterprises and academia for optimum knowledge creation and transfer. The comparative advantage rests in evaluating the contemporary entrepreneurial learning models across academia, thereby making threshold changes in the composite of the entrepreneurial academic model for better utilisation. Further, economies which are ‘late-comers’ are strong in absorbing and coordinating the technology and innovation through learning in universities/institutions. Therefore, learning institutions in NIE’s where the government focuses more on job creation through research activities and knowledge creation in a learning organisation possess the strong capacity for endorsing entrepreneurial learning. Further, evidences from Singapore- a new industrialized economy in Asia nurturing and stimulating its economy and colleges like NUS (National University of Singapore) through R&D, technology, innovative spinoff and inculcated entrepreneurial mindset shows the rapid growth of Singapore economy mainly due to shift towards knowledge and innovation based economy (Wong & Singh, 2005). Recent developments in entrepreneurship have heightened the need for entrepreneurial learning for the enlightenment of entrepreneurs. Cope (2005) has provided an academic network model to entrepreneurs that has helped in the development of entrepreneurial learning and the enhancement of innovative minds. Critical appraisal with regard to modes of entrepreneurial engagement needs to be addressed for the detection of gaps with regard to entrepreneurial learning outcomes (tangible & intangible). Failure on the part of academia in terms of the underutilization of funds for entrepreneurial projects needs to be investigated so that the factors that act as constraints for the transfer of ideas into ventures can be diagnosed. Moreover, applying Cope's (2005) framework in academia inferred that entrepreneurial learning can be implemented through three important poles, which are in Table No. 1(Pittaway & Cope, 2007a). 
Table No. 1: Entrepreneurial Learning Framework 

	Entrepreneurial Learning


	Through
	Appraisal

	
	Implementation of work and action
	In academia, whether entrepreneurial learning will prepare the entrepreneurs' projects and ideas with valuable results (Gibb 1997; Thomson, Storey, Mabey, Farmer & Thomson, 1997)

	
	Knowledge and practices acquired from doing
	Failing of entrepreneurial programs, even which are sponsored by the government or any entrepreneurial institution due to neglect of their way to learn (Gray & Stanworth, 1991; Stewart & Beaver, 2004)

	
	Bringing together the experience from learning
	Many times entrepreneurial learning neglects the need of entrepreneurs at various stage and at phases of development (Thomson et al., 1997; Devins & Gold, 2000)


Source: (Gold, Thorpe & Mumford, 2010; Pittaway & Cope 2007a; Pittaway, Rodriguez-Falcon, Aiyegbayo & King, 2011; Pittaway & Thorpe, 2012; Thorpe, Jones, Mapherson & Holt, 2008)
The implementation of knowledge and action is not enough for the success of entrepreneurial learning; rather, it has to be reflected from all sides of academia either external, internally, and from the reverse too. The second segment mentioned in Figure 1 emphasises innovative and transformative learning for the proper stimulation of entrepreneurial learning and exposure (Gold et al., 2010; Pittaway & Cope, 2007a; Pittaway et al., 2011; Thorpe et al., 2008). Further, applying the framework of Cope’s (2005) in academia considers entrepreneurial mentors and trainers (Gibb, 1997; Jones, Macpherson & Thorpe, 2010; Holman, Pavlica & Thorpe, 1996; Taylor & Thorpe, 2004) as the two important parts, who arrange entrepreneurial learning from risk experiences. Also, academia needs to associate learners with entrepreneurial networks and acknowledge the learning experiences (Rae, 2002; Hamilton, 2004; Cope, 2005) for an academia entrepreneur collaborative system, and facilities can be developed upon (Pittaway & Cope, 2007a). Thus, the framework, when applied across academia, reflects the role of startups, prestartups, venture creation, privately owned companies and entrepreneurial training as the mode of engagement of academia with industries, thereby creating dual modes of learning (from academia to industry and vice-versa). 
2.   Academic Entrepreneurial Learning Models: A Global Comparison

2.1 US Entrepreneurial Academic Model: Case of Stanford GSB Entrepreneurship Model 
Stanford GSB entrepreneurship club (e-club) was established in the late 1970s and is considered the oldest hub for entrepreneurs in the U.S country where students’ initiatives for bringing small businesses and entrepreneurial thinking are recognised. The main aim of the hub is to stimulate entrepreneurial learning among all actors who are engaged in providing training and learning in Stanford GSB (Standford GSB Entrepreneur Club, n.d.). The entrepreneurial hub works mainly to provide deep-rooted entrepreneurial learning for a lifetime, with the main motive to minimise risk and maximise venture achievements. The academic entrepreneurial hub is very much passionate about developing entrepreneurial mindsets for start-ups, spin-offs, investors, etc. 
The entrepreneurial framework at Stanford University helps to develop and comprehend new ventures by upgrading the entrepreneurial learning, experiences and by showing a sustainable entrepreneurial orientation to learners. The focal point of the entrepreneurial learning framework at Stanford University is community collectiveness for startups, where every academic set-up in the university has made its own entrepreneur hub for short-term and long-term entrepreneurial plan formulation that is community-centric.  At the academic level, mentorship & advice from industry experts, venture capitalists & access to a booster startup system create sustainable industry-academia interfaces for boosting the entrepreneurial capacity of academic set-ups (Stanford University, n.d.).
Further, the diagrammatic representation of startup structure at Stanford clearly depicts the relationship amongst the various entrepreneurship-centric tasks, activities, processes, systems and people.
Figure 1: Stanford GSB Entrepreneurial Framework
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	Resultant Entrepreneurial Outcomes

	Creation of Start-Up Resources

	Entrepreneurial Envisioning (Through Brainstorming) 

	Network  Building (Centred at Stanford)

	BASES (Business Association of Stanford Entrepreneurial Students

	Centre for Entrepreneurial Studies (Tailored Entrepreneurial Learning for the students)


Source: Stanford GSB Entrepreneur Club (n.d.)
Elaborating upon Figure 1, it is inferred that startup resources at Stanford GSB provide guidance to entrepreneurial mindsets that possess the potential to socialise at the community level for launching their own ventures and companies. Navigating across the resource profile, it can be inferred that entrepreneurial resources are created by multiple stakeholders that include academia, industry and academic-non-academic funders.  Henceforth, it can be deduced that the startup creation at Stanford GSB is a function of the resource profile of the entrepreneurial hub. Further, the entrepreneurial network at Stanford GSB enables cross-academia collaborations, wherein academia-academia entrepreneurial networks are created to provide various opportunities to students for entrepreneurial learning. The network of Stanford University is also inclusive of industry networks with Silicon Valley and various entrepreneurial regions across the world. Therefore, for entrepreneurial networks, Stanford University flourishes not only for the students but also for the faculty and staff who are engaged in entrepreneurial activities that are endorsed not only at an academic level but also at an industry level. The BASES (Business Association of Stanford Entrepreneurial Students), which specifically undertakes entrepreneurship and innovation in academia and industry, substantially empowers creators, designers, engineers and entrepreneurial leaders by providing funds every year to emergent Stanford startups for nurturing entrepreneurial thought that is pervasive and globally acceptable. Traversing across the academic intentions of Stanford towards entrepreneurship, which is reflected in Table 2, narrates that the Centre for Entrepreneurial Studies was created under the mandate of transforming entrepreneurial mindsets into sustainable business ventures. 
Table No. 2: Centre for Entrepreneurship Studies at Stanford GSB
	Entrepreneurial-Academic Connect at Stanford GSB

	A)  Entrepreneurial Research

	B) EEntrepreneurial Pedagogy

T-L Interfaces
	1. Entrepreneurship Programs and courses
	2.Start-Up Garage

· Early Innovation at Garage 

· Innovation Design Garage

· Testing and Launch
	3.Standford Venture Network

· Entrepreneurial Network

· Academic Resources

· Mentorship

· Benchmark Case Studies 

	C) Student Centric Entrepreneurial Programs
	1.Modes of Entrepreneur

· Founding a Venture

· Collaborate with Start-Ups

· Start-Up Acquisition

· Corporate Innovation


	2. Stanford Entrepreneurial Courses

· Industry Specific Experimentation

· Social Innovation
	


*T-L represents Teaching-Learning Interfaces

Source: Stanford Graduate School of Business (n.d.)
2.2 Massachusetts Institute of Technology (MIT) is an autonomous and privately invested institution which provides world-class education and research, as its core values rest in contributing towards the social and economic development of the region (Massachusetts Institute of Technology, n.d.). The scope of MIT is very comprehensive and due to its extensive entrepreneurial orientation, the academic capacity is inclusive of creativity, innovation, risk taking, entrepreneurial pedagogy and support systems (Table No. 3). 
Table No. 3: Spinoff Model at Massachusetts Institute of Technology (MIT)
	Spin-Off Creation @ MIT

	Generic View (Enablers of Spin-off Creation)
	MIT Model (Enablers) of Spin-Off Creation 

	1. Level of Research Funding (Powers &McDougalll)
	1. Industry Funding for Academic research (Formal & Informal Networks provides MIT diverse funding channels)

	2. Quality of Research and Nature of Research (DiGregorio & Shane, 2004)
	2. Quality of Human Resources (Academic Faculty and Staff that evaluates faculty research validation in market)

	3. Commercial Infrastructure of Academic set up (Lockett & Wright, 2005; Debackere & Veugelers, 2005)
	3. TLO and its involvement towards invention disclosures

	4. Venture Capital Availability ( Florida & Kenney, 1988)
	4.  Academic Mission & Science and Engineering Resource Base

	5. Enactment of Acts (Bayh-Dole Act) (Shane, 2004b)
	5. Academic Culture and Historical Mandate for its emergence (Land Grant Model)

	Commercialization Objective: Interface Development
	Commercialisation Objective: Regional Innovation Needs 


Source: O’Shea, Allen & Morse (2005).
MIT pushes the boundaries of research and knowledge in front line through learning by doing, which is an enabler of entrepreneurial intentions. MIT has the most established technology and innovation work, which has resulted in the cultivation of entrepreneurial approaches in the US. Moreover, between 1980-2001, MIT achieved the highest rank among all U.S universities for creating 496 spin-offs offs which shows the commercialisation capacity of an academic varsity. Further, MIT generated an average of 18.85 spin-offs every year from 1995-2001 and also maintained the 5th rank among 141 colleges in the U.S. The spinoff model of MIT suggests that, predominantly, the key enablers of spinoff creation at MIT are not only one factor but the interrelated factors that comprise Industry-Academia-State. The key differentiating factor at MIT is the state, wherein the state is not the contributor but the receiver of innovations and solutions for solving societal needs. Further, it becomes clear that the MIT land grant model, which was conceived prior to the Bayh-Dole Act, reflects the academic vision that envisioned a non-linear relationship of MIT with industry.
3. Singaporean Entrepreneurial Academic Models
3.1 Singapore Institute of Management (SIM) was established in 1964 in Singapore. SIM is a diverse and vibrant association and was founded by the Singapore Economic Development Board in order to support members working in industries and the corporate sector by providing a variety of learning courses and practices through networking with other entrepreneurial universities/institutions. 

The nature of entrepreneurial learning is composed of various centres, like SIM Global Education (SIM GE) offers more than 80 academic learning and practice programs which mainly work on building competencies and skills among learners. The Platform E is the most comprehensive ecosystem for entrepreneurship in Singapore, with a strong orientation towards incubators. The entrepreneurial mindsets and accelerators are created and cross-fertilised to consolidate a thorough learning, which is provided at the institution. It does not focus only on developing a business idea but works more on supporting entrepreneurial learners to bring the idea to life. Moreover, Platform E mainly works on 3E model- explore- where learners ideas are drilled and enables them about their customers; extend- where entrepreneurial learning and practices are provided through industries and emerge- once prepared, the learner s are sent to the market with matched mentors because they are at accelerator phase (Singapore Institute of Management, n.d.).
Moreover, Platform E has built an entrepreneurial ecosystem (Table No 4) where Entrepreneurial learning is important for self-discovery and learning leadership skills, industry experience and network building are important parts of entrepreneurial learning.
Table No. 4: Singaporean Entrepreneurial Academic Model- SIM

	Singaporean Institute of Management (SIM)

	Key Entrepreneurial Drivers
	Resultant Academic Entrepreneurial Deliverables

	1. Academic Collaboration

2. Professional Development
	· Mentor Engagement

· Entrepreneurial Community

· Collaborations

· Industry Practicum 

· Investor Network

· Startup-Market Fit




Source: Platform e, Singapore Institute of Management (n.d.)
The entrepreneurial academic model at the Singapore Institute of Management is inclusive of variables that build an entrepreneurial ecosystem with strong industry orientation. Table No. 4 depicts the relationship between entrepreneurship at SIM as under:

Entrepreneurial Outcomes f (ME, EC, C, IP, IN, MP)
The mentor engagement comprises industry mentors and investors who guide and assess entrepreneurial ideas. Further, Entrepreneurial Community is a critical determinant of SIM’s entrepreneurial outcomes, which provides a space to industry experts, investors and entrepreneurial mentors to build an entrepreneurial learning environment. The collaboration at SIM is multilateral, which means academic-industry ties, academia-academia ties and academic-state ties. The institute leverages the tripartite arrangements for developing an entrepreneurial ecosystem. Industry practicum provides real learning experiences and techniques for the formation of an entrepreneurial idea. Investor network involves expert investors who provide key knowledge for the startup ideas. Market fit, which mainly concentrates on matching the entrepreneurial idea and the established markets
3.2 National University of Singapore (NUS)
The entrepreneurial university model by Etzkowitz, Webster, Gebhardt and Terra, (2000) is one of the most widely used to emphasise the importance of entrepreneurial learning in NUS- one of the oldest and largest public universities in Singapore, established in 1905, which was ranked 5th in 2004 for Asia’s best university. NUS has recently shifted its primary mission to an entrepreneurial university model and research model from traditional teaching model, which came only after 1990’s when NUS started technology licensing, R&D in the higher education sector (Wong & Singh, 2005) and PRIC’s (Public Research Institution & Centre’s) in the university. The expansive mission of NUS was to infuse entrepreneurial thought through research, training and teaching entrepreneurial activities. Further, initiatives like activities, innovation and commercialisation have given a new shape and structure to NUS known as ‘Enterprise Cluster’. The enterprise cluster runs many functions like licensing of technology and industrial research, like INTRO- industry and technology relations, entrepreneurial learning, and entrepreneurial training to the academic cluster to form an entrepreneurial centre which helps to enhance and promote entrepreneurship education (Wong & Singh, 2005). Moreover, to develop entrepreneurial learning, NUS further introduced the following units namely as shown in Table No. 5:
Table No. 5: Entrepreneurial Structure at National University of Singapore (NUS)
	NATIONAL UNIVERSITY OF SINGAPORE (NUS)

	Key Enablers of Entrepreneurship
	

	Entrepreneurial Education
	· Global entrepreneurial outreach

· Launch-Pad

	Entrepreneurial Support
	· Innovation & enterprise community

· Startups

	Technology Commercialization
	· For multiple academic stakeholders (researchers & industry)

· Entrepreneurial initiatives & programmes

	Entrepreneurial outreach
	Social ventures


Source: National University of Singapore (n.d.) and NUS Enterprise (n.d.) 
The above Table No. 5 depicts that the four entrepreneurial pillars of academic entrepreneurship at NUS are entrepreneurial education, entrepreneurial support, technology commercialisation and entrepreneurial outreach. Entrepreneurial Education fosters entrepreneurial learning and entrepreneurial interest among students by conducting entrepreneurial research both inside and outside classrooms to gain real-world experience. Moreover, at NUS, the entrepreneurial learning provides experiences with partner universities to start their own venture or for a start-up by enhancing and empowering entrepreneurial skills and know-how. Moreover, alumni of NUS Overseas Colleges are provided with Enterprise House (N-House), which brings together entrepreneurial students and creates an entrepreneurial supportive environment to practice and test new ideas and initiatives. Further, entrepreneurial programmes are mostly residential programmes which are conducted to provide entrepreneurial opportunities to both local and international students so as to upgrade thinking and benchmark cross-national entrepreneurial models. The lean launch pad system at NUS is primarily created to create and enhance commercialisation capacity at NUS by extracting funding from research-centric institutions (NUS Enterprise, n.d.). 
Also, NUS Enterprise supports the nurturing of entrepreneurial ideas through various initiatives and programmes, which are NUS Start-up Runway, where various incubators and accelerator programmes are conducted by various actors at NUS. Moreover, pre-incubation programs are conducted in order to explore and learn the stages of business ideas. Further, ties up with corporate and government agencies for mentorship and investment to support new ideas and initiatives are undertaken as depicted in Table No. 6.
Table No. 6: NUS Innovation & Enterprise Community
	NUS Innovation & Enterprise Community


	Through

	
	NUS Enterprise

	
	Research & Technology Centres

	
	Incubation Centres like SOC Furnace, The TechHub, The HANGAR 

	
	Events & Programmes at NUS, like Matchpreneur, Innoventure, Start-up Validation Programmes

	
	Innovation Centre, like Development Labs, Institute of System Science, Programmes of Innovation and Design Centric

	
	Clubs & Associations like Enactus, Deep Learning Wizard, TEDxNUS, NUS Games Development Association, etc.

	
	Outside of the Campus of NUS, like NUS Enterprise@Singapore 


Source: NUS Innovation & Enterprise Community, NUS Enterprise (n.d.)
Conclusion and Future Research
Traversing across the entrepreneurial learning models of Stanford, MIT, SIM and NUS, it can be inferred that a significant difference exists in the entrepreneurial capacity, methods and resources across academic disciplines. This further creates distinction in their academic output in terms of spinoffs, community entrepreneurship and commercialisation. Different entrepreneurial resources create differential entrepreneurial capacities and outcomes. Further, the stages of adoption of entrepreneurship determine the academic orientation with regard to recognition of entrepreneurship as a mainstream academic activity.
The theoretical comparison as presented in the paper puts forth the contemporary academic entrepreneurship learning models and the configuration of entrepreneurial elements across academia. The future research direction will aim at investigating the industry perspective towards academic for entrepreneurial and innovation-centric outcomes. They will help in diagnosing the emergent critical elements of industry-academia interfaces with entrepreneurship as a moderating factor.
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