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Abstract

The study explores how African countries can develop their own model of knowledge management
and high-tech in this era of the Fourth Industrial Revolution (IR 4.0). Specifically, we focused on how
the interaction between government, business, academia and societal based innovation users
(quadruple helix) can foster innovation and economic prosperity within the Ghanaian context. We
further explore how the universities could depend on crowdfunding as alternate finance to establish
university spinoffs to enhance knowledge dissemination. Data accrued from fieldwork mainly fell
within the scope of qualitative interview materials. The data was coded and categorized into themes
and sub-themes for analysis. The findings suggest that there is little interaction between the
stakeholders of the helices in Ghana thereby, slowing down knowledge spillover to local
communities. Crowdfunding can therefore be an alternate source of funding for Spinoff formation
and knowledge development.

Keywords: African Context, Spinoffs, Sachet Water, Crowdfunding, Quadruple Helix

Introduction
The Fourth Industrial Revolution (IR 4.0) has left in its wake major innovations that have necessitated
the need for Africa to engage in its own model of knowledge management and technological
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development processes. It also calls for the need for African countries to shape the focus of their
innovative system frameworks to catch up with the rest of the world. University spinoffs could
therefore be instruments that could champion African’s version of Fourth Industrial Revolution (IR
4.0) on the continent. This argument stems from the fact that the universities are a cradle of
knowledge spillovers and technological innovation. This assertion is in consonance with Model of
knowledge production (Gibbons et al. 1994) where the universities are into knowledge-based
production and therefore their researches contribute to the growth of the national economy and the
development of the society as whole (Carayannis and Campbell 2019a). The study thus aimed at
exploring how crowdfunding can boost the formation and growth of university offs in Ghana. In
addition, it assess the possibilities of the universities adopting it as alternate startup capital for
university spinoff formation. This is because crowdfunding unlike venture capital and business angels
will give the universities the advantage of control of their businesses.

Ultimately, because the universities will raise their capital from the crowd they will maintain their
right to take decisions for the university spinoffs (Colistra & Duvall, 2017). Usually raising capital from
venture capitalists and business angels through share offers make them part owners of the business.
Eventually, the venture capitalists and business angels get involve in the running of the business by
being part of the decision making process (Valanciene & Jegeleviciute, 2013). Raising capital from
crowdfunding particularly, donation-based and reward based safeguards the universities from ceding
their rights in the decision making process.

Distinctive from previous research, our study aimed at augmenting academic debate on the coming
together of academia, government, industry, and societal based innovation users to foster innovation
and economic prosperity, specifically, within the Ghanaian context (Ferri, Fiorentino, Parmentola, &
Sapio, 2019). Prior researches have explored a range of approaches to funding university spinoffs but
there is limited research on using crowdfunding as an alternative source of funding and its connection
to the Quadruple Helix model of innovation. We therefore explored this linkage further by looking at
how the various stakeholders in the helix could collaborate to take innovation to the doorstep of the
community (Fini, Rasmussen, Siegel, & Wiklund, 2018). We demonstrate that the universities could
depend on crowdfunding as an alternate finance to establish university spinoffs to enhance
knowledge dissemination in the Ghanaian context. The question therefore is; can crowdfunding
contribute to USO formation in Ghana?

Literature Review

As discussed in prior literature, the universities are into knowledge-based production and therefore
their researches contribute to the growth of the national economy and the development of the
society as a whole (Carayannis and Campbell, 2019a). In fact, scholars have found support for the
idea that university spinoffs are vital mechanisms for transmitting knowledge to industry because
they are avenues for promoting economic development (Bathelt et al., 2010; Meoli et al., 2013;
Rasmussen et al., 2006; Walter et al., 2006). Essentially, they are noted for creating knowledge-based
employment and dissemination of new technology to improve the regions in which they are located
(Mathisen & Rasmussen, 2019).
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Even though university spinoffs are not a new phenomenon, they have gained prominence in recent
times because of their strong economic impact on society (Galvdo, Mascarenhas, Rodrigues,
Marques, & Leal, 2017; Lockett & Wright, 2005; Ramaciotti & Rizzo, 2015). For instance, research and
technology developed by universities are known to have played pioneering roles in firms like
Genentech, Lycos and Google (Bonardo et al. 2011). In addition, University spinoffs are greatly
involved in the creation of biotech industries. According to Bonardo et al. (2011), about a quarter of
all Initial Public Offerings in high-tech industries in Europe are owned by university spinoffs. He
explains that university spinoffs in Europe have high shares in most start-up biotech industry, thereby
creating high regional impacts. Similarly, (Lawton Smith & Ho, 2006) indicate that University spinoffs
from Oxford University accounts for at least 3.5% of employment in the local area (Smith & Romeo,
2012).

Lockett et al., (2005) stress that the development of university spinoffs is achieved through pooling

individuals with matching forms of human capital together. They explain that universities that have
a greater diversity of internal human resources and proper outside network connections were
successful in creating spinoffs because this helps them to have a positive entrepreneurial strategy.
Ferri et al., (2019) and Dzisah and Etzkowitz, (2008) emphasized the university spinoffs as being
knowledge spill overs from university research which boost economic and social development.
Touching on the significant nature of university spinoffs in terms of knowledge transfer, Civeraetal.,
(2017) describes them as economically significant firms which are important mechanisms for
transferring new technology to industry. Mathisen and Rasmussen, (2019) broaden their definition
by including PRI. They therefore describe University spinoffs as new ventures, which commercialize
research results and scientific knowledge from universities, and PRIs. Perhaps, of even more interest
is the change of focus of the definition provided by Sipe, (2012). The focus was on University spinoffs
being vehicles for commercialisation of technology for the benefit of end users. Sipe, (2012) describe
university spinoffs as new firms created to commercially exploit knowledge, technology or research
results developed within a university.

Research Methods

Qualitative data was obtained from three Technical Universities in Ghana which are Technical
Vocational Education Training (TVET) institutions, and therefore more likely to establish university
spinoffs. The data was gathered using purposive sampling, which targeted academic staff with
science and engineering background. The principal instrument used was semi-structured interviews.
During the interviews, the proceedings were recorded and later transcribed. The study depended on
three predominant stages of qualitative facts analysis such as data reduction, data display and
conclusion drawing/verification (Hesse, Glenna, Hinrichs, Chiles, & Sachs, 2019). During the data
reduction stage, a content material appraisal was performed to unearth the fundamental knowledge
and concept of the researchers at the case universities and those, which are, involved with university
spinoffs activities. Consequently, we coded and categorized the facts that were gathered through the
interviews based on the themes for analysis (Braun & Clarke, 2019). The themes were identified
based wholly on the number of words and/or issues raised by the respondents. These issues or words
were given specific codes for analysis purposes (Braun & Clarke, 2020). After the completion of the
coding, the subject matter identified from the interview scripts were grouped for that reason. The
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interview facts were used to assist document evidence in making assumptions and explanation of the
findings (Elliott, 2018).

Data Analysis

The study used qualitative approach for collecting primary data to explore the existing conditions
involving the use of crowdfunding as alternate funding for university spinoff formation and
operations in Ghana. The limitation of literature in this area of study particularly in Ghana, called for
the adoption of this strategy. The study is an exploratory empirical study, which aims at developing
the evidence that crowdfunding, can be an alternate source funding for university spinoff formation.
The method is adopted because lack of adequate funding is a major hindrance to commercialisation
of innovations in most developing countries. There is therefore the need to adopt a new approach
for their funding streams (Elliott, 2018). The study involves conducting semi-structured interviews to
gain comprehensive understanding of the topic understudy (Hesse et al., 2019). The study therefore
describes the qualitative analysis of the data and also considered the practical steps involved in the
analysis. The data for the study is analyzed into themes and sub-themes (Braun & Clarke, 2006).
These generative themes were considered on the bases of how they overlap and how they are related
to each other (Braun & Clarke, 2020). During the process, care was taken to make sure there is proper
understanding of the data and making some sense out of it. In terms of data, transcription process
and coding, the data unfolds patterns of expressions which, gave clues of divergent or similar themes
were identified (Hesse et al., 2019).

Findings and Discussions

One key finding of the study and perhaps even more of concern is that there is limited interaction
between the stakeholders within the quadruple helix (academia, state, industry and the community)
and this is affecting the development of innovation. Specifically, there is a lack of common goal and
interest among the stakeholders and this is affecting the development of innovation. This
notwithstanding, there is evidence to suggest that there is some level of collaboration between the
state and academia albeit limited. The collaboration is limited and thereby not impacting positively
on the commercialization of innovation. Evidence also shows that there is a minimal collaboration
between industry and academia; however, it is not significant enough to make any impact.
Furthermore, ample evidence from the data also revealed that CF could be an alternate source of
funding for the universities to support the formation of USOs. The evidence suggests that the
Ghanaian public will readily accept CF because it is similar to Susu, which is an accepted form of
funding raising concept in Ghana. CF is similar to Susu in every sense except in the area of platforms
used in accessing these funds. Even though CF is a new concept in the Ghanaian context and there is
a lack of awareness of it as a source of raising fund for startup capital, the academic staff are
passionate to contribute to any CF to support innovation when the platform is created for them.
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Table 1: Aggregate of number of times themes were mentioned across all interviews

Themes Number of times theme was | Number of participants
mentioned (aggregate cross all | that mentioned it
interviews)

Theme 1- Collaboration (Quadruple | 68 18

Helix)

Sub Themes 41 19
i academia 39 14
ii. state 24 13
iii. industry 20 11
iv. community
Theme 2-Funding 83 18
Sub Themes
i. funding challenge 36 14
ii. alternate funding 22 14
Theme 3- Crowdfunding 68 21
Sub Theme
i As an alternate 22 14
Theme 4- USO Formation 125 21
Sub Theme
i factors 24 15

Aggregation of mentioning of themes across all interviews

A much more systematic approach to support this finding is presented in Table 1, which shows the
aggregation of number of times themes were mentioned across all interviews during the data
gathering process. As indicated in the table during the interviewing process, 18 participants
mentioned collaboration 62 times across all interviews most of which are of negative inferences.
Comparatively, about 90% of the participants think there is a limited collaboration between the
universities and other stakeholders in the helix. Nineteen (19) participants think there is a form of
collaboration between academia and the state, while fourteen participants think otherwise
(McAdam, Miller, & McAdam, 2018). Only eleven (11) participants were of the view that there is a
form of collaboration between academia and the community (Carayannis & Campbell, 2019b;
Prainsack, 2012). The next lowest figure per mentioning is industry, which also has minimal
collaboration with academia. The community ranked at bottom as the sub-theme with the lowest
figure in terms of mentioning across all interviews.

Theme 1 - Collaboration (Quadruple Helix)

Consistent with theoretical argument, it is a widely held view that the Quadruple Helix model is
centered on the idea of the coming together of academia, government, industry and societal based
innovation users to foster innovation and economic prosperity (Kolehmainen et al.,, 2016).
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Interestingly, the concept of crowdfunding is related to the model because innovation involves the
interaction between organizations, individuals, communities and the government (Belleflamme et
al., 2014). Accordingly, the study integrates one main underpinning theory, which is Quadruple Helix
Innovative theory to develop the research framework, which is shown in Figure 1. This theory was
chosen because it considers the fact that adequate interaction between the helices will enhance
knowledge based activities in Ghana, which will advance scientific innovation. It will also make
available to the Ghanaian public knowledge that could be used to improve the quality of life of the
people (Miller et al., 2018). The study therefore explored the concepts of Quadruple Helix framework
and its relevance to university spinoffs and crowdfunding.

Sub themes- Relationships between helices

The findings from the data appear to support the assumption that crowdfunding is a dependable way
for university spinoffs to raise funds from unlimited groups of people within the helices to enable
them commercialize their innovations. A reasonable approach to tackle the problem therefore is to
rely on the community as a major source of funding for the other stakeholders in the helix.
(Carayannis et al., 2012). The study therefore aligns with the propositions developed in the quadruple
helix theory because it is consistent with the main proposition of the study, which is that university
spinoffs serve as a vital link between academia and the community, which are stakeholders in the
helix. Academia is capable of establishing university spinoffs which can boost economic growth by
creating employment which is knowledge-based and improves the growth capacity of a region,
(Clausen and Rasmussen, 2013; Ramaciotti and Rizzo, 2015).

However, as demonstrated in Figure 1 (which is the conceptual framework), the findings suggest that
there is very little interaction between the stakeholders of the helix in Ghana. There is some level of
interaction between the state and the universities. These interactions come in the form of the state
providing funding support in the form of budgetary allocations and subventions. The state also
provides some level of funding to support research (Atuahene, 2015). However, very little effort is
made on the part of the state to assist the universities to commercialize innovation (Carayannis &
Campbell, 2019a). As indicated again in Figure 1, there is an achievable collaboration between the
universities and industry. However, there is a minimal collaboration between the universities and the
community (Kuma, Effandi, Yusoff, & Kuma, 2021).

Likewise, some industry players somehow provide minimal support to academia. This is only limited
to provision of academic facilities and to some extent, support for support research in terms of
providing laboratories (Muparadzi & Caesar, 2020). Nevertheless, when it comes to providing funding
support for the commercialisation of innovation, the impact is minimal. Even within the university
setting itself, there is lack of cohesion, collaboration and teamwork among the staff in the area of
research and innovation (Okebukola, 2015). The universities themselves have in place certain policies
that are hindrances to the development of innovation, for example, the promotions of university staff
are based on research publications in scientific journals. This practice is not popular with staff with
TVET background.
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Current situation of Quadruple Helix in Ghana

Academia

Achievable
Collaboratior®™

Quadruple
Helix Cohesion

(Collaboration)

Minimal
Collaboration

Figure 1: Quadruple Helix Model as it pertains in Ghana, Academia + State- Industry -
Community

Academia and other Helices

To substantiate our analysis, we further present our findings in a graphical form, which is shown in
Figure 2, which is a thematic framework for quadruple helix. We sought to demonstrate the level of
interaction between the stakeholders in the helix in terms of their involvement in the
commercialization of innovation. The findings as shown in the graph indicates that, academia is
virtually operating on its own without co-opting the other members of the helix in the innovation
process (Prainsack, 2012). Academia is 7% self-reliance with a little over 2% support from the state.
However, the industry and the community are relegated to the background with minimum
contributions to knowledge dissemination. The role of the community is elaborated further in the
next section.
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Thematic Framework- Quadruple Helix

8%
7%
6%
5%
4%
3%
2%

1%

Percentage coverage

0%

Academia

Government Funding Coding

Community- Society-

Industry

Coding

Figure 2: Contributions from stakeholders from Helix

Relationship between Academia and Community

Our paper proceeds by further exploring the role of the community in the commercialization of
innovation. Specifically, we find evidence to suggest that the contributions of the community in
developing innovation is quite insignificant (Kolehmainen et al., 2016). The community is a
standalone entity/stakeholder in the helix. This is because the other three stakeholders of the helix
are not interacting with the community (Galvao et al., 2017). This assertion is demonstrated via the
conceptual Framework of the study, which is Figure 1. Meanwhile, there is an achievable relation
between academia and the community, which is yet to be exploited by the sampled universities.
Our findings advance a general approach that the inability of the universities to involve the
community in their activities results in the low patronage of their products leading to failure in the
performance of the products on the market. In addition, the universities do not approach the
community for funding support for the commercialization of innovation (McAdam et al., 2018).
Therefore, it is of the utmost importance for the universities to make conscious efforts to involve the
community in their activities (Hui, Greenberg, & Gerber, 2014). We therefore argue that the
community has a vital role in the helix in terms of providing funding support and patronage of
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innovative products, so, the other three stakeholders need to involve the community (Prainsack,
2012).

Theme 2 - Thematic Framework on Funding

In this subsection, we provided an overview of the funding streams of the sampled universities and
explored how it impedes or enhances university spinoff formation. Our findings show that even
though there are many factors that impede the formation of university spinoff, lack of funding ranked
as the number one challenge. The funding support received by the universities from government is
not sufficient to warrant commercialization of innovation (Atuahene, 2015). Specifically, as captured
in Table 1 (the aggregation of mentioning across all interviews), funding was mentioned 83 times
across all interviews by 18 participants. At the same time, funding challenges was mentioned 36 times
across all interviews. The aggregation of these two figures results in 119 mentioning of funding across
all interviews. This finding gives weight to the fact that lack of funding is top on the list of needs for
the universities.

Specifically, our findings suggest that the main sources of funding of the universities is from the
government and proceeds from their own business initiatives or other internally generated funds
(Bingab, Forson, Mmbali, & Baah-Ennumh, 2016). In a number of significant ways, these streams of
funding are insufficient compared to the demand on their resources. Consequently, there is a strain
on their funds, creating a funding gap for expanding their activities. In view of this, there is therefore
the need to take this pressure off their sources of funding by exploring an alternate source of funding.
Overall, reviewed data, as captured in Table 1, suggest that there is the need for alternate source of
funding to augment funding streams for the universities (Muparadzi & Caesar, 2020). Information
from the table indicates that 14 respondents expressed their views in relation to that effect.
Consequently, the sub theme alternate funding was mentioned 22 times across all interviews. These
mentions were all in relation to the universities adopting alternate funding to solve the challenges
that confront them, thereby preventing them from establishing university spinoffs. In addition, as
shown in NVivo word cloud in Figure 3, among all the coded nodes, funding is more conspicuous
(Alam, 2020). This is an indication that funding is a major factor confronting the universities and this
is thereby preventing them from establishing university spinoff.

Perhaps, of even more concern is the fact that the few innovative ideas that have been developed by
the university staff in the case universities remain at their workshops without them being
commercialized. The idea behind non-commercialization of such innovative products is premised on
the thinking that the universities are not established to run businesses. Their core mandate is
teaching and learning. Based on this premise, academia in Ghana engages more in teaching with very
little attention given to research and innovation. Further, the state shows little interest in research
and innovation coming out from the academic institutions. Therefore, the state, which is a
stakeholder in the helix, does not provide startup capital to the academic institutions to establish
university spinoffs.
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Figure 3: NVivo Word cloud show the prominence of funding

Theme 3 - Thematic Framework on Crowdfunding

Although we have discussed other funding streams available to the universities in terms of
commercialization of innovation, our aim is to suggest crowdfunding as an alternate finance to
address their funding gap. In this section, we lay out the key findings in that regard based on analyzed
data.

During the interview, participants admitted they were not aware of any crowdfunding platforms or
any policy regulation supporting crowdfunding activities in the country. They also admitted they have
not crowdfunded or tried any form of crowdfunding; however, they have tried other forms of
fundraising to support their activities. These forms of fundraising have some semblance or similarities
with crowdfunding (Lei, Yayla, & Kahai, 2018). Even though there are some few Ghanaian based
crowdfunding platforms such as MyaidFund, Myneesh, NUNA, Pesewa etcetera operating in Ghana,
the respondents are not aware of such platforms (lddris, 2019). In addition, there are other Ghanaian
based campaigns launched on foreign crowdfunding platforms such as Kickstarter, IndieGoGo
etcetera which have crowdfunded community based projects such as schools and hospitals (Colistra
& Duvall, 2017).

The above notwithstanding, evidence from the data shows that majority of the participants are
willing to back any form of crowdfunding campaign, which is geared towards commercialization of
innovation provided they would receive any reward/ dividend on their contributions. For that reason,
Equity and Peer-to-Peer (P2P) crowdfunding will thrive better in Ghana than the Donation and
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Reward based crowdfunding (Kuppuswamy & Bayus, 2013; Mollick, 2014). Nonetheless, both
Donation and Reward based crowdfunding will be acceptable by the Ghanaian public (Crowd)
because of the existence of social media platforms such as WhatsApp, Facebook etc.

These social media platforms have created conducive platforms for social groups to raise funds in
support of startup capital for their group members and for community projects within the Ghanaian
context (Kuma, Miencha, Abrahams, & Boadi, 2017). The phenomenon is more prevalent among old
students associations and community groups. The Ghanaian public has some attachment to their old
secondary schools and colleges and are prepared to launch crowd fundraising campaigns in support
of projects in their alma maters. However, some of the respondents raised concerns about the fraud
elements that comes with such fund raising campaigns (Musara & Nieuwenhuizen, 2020). These
concerns can be addressed by the state putting in place policies and regulations that will prevent
crowdfunding platforms from defrauding project backers. The Thematic Framework in Figure 4 is
used to illustrate this argument.

Thematic Framework- Crowdfunding

2%

1%

0%

Percentage coverage

Backer
Convince .

Alternative Finance
Accessibility
Acceptance
Contributions
Cultural Context
Integrity, Trust and
Lack of Knowledge
Public Education
New Concept

Lack of Awareness

Coding

Figure 4: Crowdfunding Thematic Framework

Sub-theme - Crowdfunding as Alternate Funding

Furthermore, Table 1 revealed that the participants see crowdfunding as a dependable alternate
funding source. Crowdfunding was mentioned 68 times across all interviews. Unlike all the other
themes and sub themes, crowdfunding is the only theme that has all the 21 participants expressing
their willingness to support it as a means of fundraising in support of university spinoff formation.
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Figure 5 further demonstrates importance of crowdfunding in the quest of university spinoff
formation by the universities. It shows the relationship between the themes and sub themes in the
scheme of things. It shows a symmetrical relationship between university spinoff and funding
streams. A similar relationship is indicated between commercialisation and funding streams. On the
other hand, the relationship between funding streams and crowdfunding is associative. This confirms
the finding that crowdfunding is a dependable alternative to other sources of funding available to
these institutions.

Innovation/
Commercia
lization

Asymetrical Relationship
Funding Stream

Associative Relationship

4

Crowdfunding

Figure 5: Strain on Funding Streams for USOs

Theme 4: Spinoff formation

The findings suggest that the academia in Ghana, which is supposed to be the cradle of knowledge
dissemination is playing a very limited role in university spinoff formation in the country (Carayannis
& Campbell, 2019b). Academic staff with innovative ideas receive little support from management of
their respective universities (Kiggundu, 1991). Consequently, the universities stifle commercialization
of innovation by not providing the needed financial support as well as conducive atmosphere. They
are unable to provide basic equipment to enhance research and innovation.

The data also indicates that one factor that acted as a hindrance to the formation of university
spinoffs in the case universities is the gestation periods for forming university spinoffs. The length of
time involved in university spinoffs formation deter investors particularly in Ghana. This is because
of the unstable nature of the Ghanaian currency, which could affect investors’ return on investments.
The situation therefore demotivate venture capitalists in Ghana to invest their money into
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commercialization of innovations. Coupled with that is the unfavourable nature of the patent law in
Ghana. The law gives the patent right to the universities because they fund it. This has culminated in
low-level interest from the academic staff.

University Spinoff for sachet or pure water

Specifically, the study find evidence to support the fact that out of the three case universities, only
one of them has established university spinoff, which produces filtered water, packaged in sachets.
It is branded as sachet or pure water in the local parlance (Stoler, Tutu, & Winslow, 2015). The
university spinoff was established from staff innovative initiatives that led to the development of a
machine that could produce the sachet water in commercial quantities for the local market. The drive
for establishing the sachet water manufacturing spinoff was because there is ready market for it. The
water is supposed to be supplied to neighboring communities. In addition, the student community
as well as staff of the university also served as a ready market for the product. The university has a
student population of over 5000 and staff population of over 400. Most households in Ghana depend
largely on sachet water because tap water flowing to many homes and communities is impure (Addo,
Amankwaa, & Gyasi, 2019; Stoler et al., 2015). In fact, sachet water is a product, which is highly
patronized by the Ghanaian public because of the hot nature of the climate (Morinville, 2017). It is
affordable and hawkers sell them in moving traffic at road intersections (Stoler et al., 2012).
However, the university spinoff does not have the autonomy it requires to operate as an independent
entity. It operates under the same bureaucratic system of the university where the decision process
has to pass through a very lengthy process. The situation affects the smooth running of the university
spinoff as a viable business venture (Mathisen & Rasmussen, 2019). In addition, there was low
patronage of the product because it could not compete favourably with similar brands on the market.
The situation led to product failure thereby making the university spinoff redundant.

Thematic framework For Autonomy
To facilitate our exploration of the thematic framework on autonomy, we depended on seven main
sub-themes or subcategories which we presented in Figure 6 based on views expressed by
participants (Braun & Clarke, 2020). The figure presented in percentage terms the weight given to
some sub-themes by the participants regarding the challenges they faced in their business units,
incubation centers and university spinoffs (Muscio, Quaglione, & Ramaciotti, 2016).
In percentage terms, autonomy ranked high at 28% on the list of challenges encountered by the unit
heads. Overall, the evidence emerging suggests there is too much interference in the running of the
business units and incubation centers of all three case universities. The universities are unwilling to
wean their business units from central control, thereby slowing down the decision process of these
units. In addition, the units do not have financial autonomy as well as operational autonomy (Civera,
Donina, Meoli, & Vismara, 2019). The control mechanism put in place by central administration
prevents the units from being run as separate entities.
In a number of significant ways, the use of localized materials and product development also have
high ratings of 7% respectively. Indeed, there is evidence to suggest the failure of the case universities
to use local raw materials affect product developments (Soetanto & Van Geenhuizen, 2015). The
use of local raw materials could result in the production of affordable products that could compete
favourably on the local market. Coupled with that is low patronage of products from the business
units because consumers consider them as of low quality. The situation is such that even students
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and the university community are unwilling to patronize their own products. Product quality needs
to be improved to be able to compete favourably on the open market.

Thematic Framework - Autonomy
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Figure 6: Thematic Framework- Autonomy

Drawback of Quadruple Helix Theory

The finding is at variance with existing literature on the quadruple helix theory because there are
some contradictions in the application of the theory in the Ghanaian context. This argument applies
to the fact that the theory did not attempt to quantify the interaction between the helices outside
the American or European context. The contradictions in the application of the quadruple helix
theory, comparative to prevailing situation among the helices in Ghana could be attributed to existing
factors, which are peculiar to Ghana and this is not duly recognized by the model. For instance, the
high poverty rate in Ghana means members of the community are incapable of making any
meaningful financial contribution to the development of innovation in the Ghanaian context (Abebe,
Tekleab, & Lado, 2020). Coupled with that is the high illiteracy rate, which makes it virtually
impossible for the community to play any meaningful role as a dependable stakeholder in the helix.

Conclusions
In this study, we empirically explored the funding gaps that threaten the formation and operations
of university spinoffs in Ghana. We also discussed crowdfunding as an alternative funding to address
these financial gaps using the quadruple helix model of innovation. Centered upon these specifics,
we combined theoretical perspectives of the quadruple helix model with the practical aspects of
university spinoffs raising finance from the community (crowd). We also analytically appraised the
role of the community (crowd) in providing startup capital to the academia to commercialize their
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inventions. Consequently, there is the need for a closer partnership between the stakeholders in the
guadruple helix to commercialize innovation leading to knowledge spillover to local communities in
Ghana. (McAdam, Miller, & McAdam, 2016)(McAdam, Miller, & McAdam, 2016)(McAdam <i>et
al.</i>, 2016) By conducting this study, we contributed to literature by empirically proving and
aligning with a small number of scholars that crowdfunding can be a dependable source of finance
for university spinoff formation particularly in African countries. This will help the African continent
to develop its own prototype of knowledge management and high-tech development processes.
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