
Adjimah, Harrison Paul; Atiase, Victor Yawo; Dzansi, Dennis Yao

Article
Examining the role of regulation in the commercialisation of
indigenous innovation in sub-Saharan African economies: Evidence
from the Ghanaian small-scale industry

Administrative Sciences

Provided in Cooperation with:
MDPI – Multidisciplinary Digital Publishing Institute, Basel

Suggested Citation: Adjimah, Harrison Paul; Atiase, Victor Yawo; Dzansi, Dennis Yao (2022) :
Examining the role of regulation in the commercialisation of indigenous innovation in sub-
Saharan African economies: Evidence from the Ghanaian small-scale industry, Administrative
Sciences, ISSN 2076-3387, MDPI, Basel, Vol. 12, Iss. 3, pp. 1-21,
https://doi.org/10.3390/admsci12030118

This Version is available at:
https://hdl.handle.net/10419/275388

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.3390/admsci12030118%0A
https://hdl.handle.net/10419/275388
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Citation: Adjimah, Harrison Paul,

Victor Yawo Atiase, and Dennis Yao

Dzansi. 2022. Examining the Role of

Regulation in the Commercialisation

of Indigenous Innovation in

Sub-Saharan African Economies:

Evidence from the Ghanaian

Small-Scale Industry. Administrative

Sciences 12: 118. https://doi.org/

10.3390/admsci12030118

Received: 7 August 2022

Accepted: 29 August 2022

Published: 15 September 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

administrative 
sciences

Article

Examining the Role of Regulation in the Commercialisation of
Indigenous Innovation in Sub-Saharan African Economies:
Evidence from the Ghanaian Small-Scale Industry
Harrison Paul Adjimah * , Victor Yawo Atiase and Dennis Yao Dzansi

CUT Entrepreneurship Development Unit (CUT-EDU), Faculty of Management Sciences, Central University of
Technology (CUT), Bloemfontein 9301, South Africa
* Correspondence: hadjimah@htu.edu.gh

Abstract: Understanding the factors that drive the successful commercialisation of indigenous
innovation in Sub-Saharan African economies is still limited. From both policy and theoretical
perspectives, regulation is one factor that remains crucial for the successful commercialisation of
innovation. However, the empirical evidence is still unclear regarding its effect on firm performance,
urging the need for more evidence from different economies, sectors, and firms. This study, therefore,
examined the effects of regulation on the performance of firms engaged in the commercialisation
of indigenous innovation in the Ghanaian small-scale industry, a typical low-income economy in
Sub-Sahara Africa. From the frugal innovation theoretical perspective, the study assumed that firms
engaged in the commercialisation of indigenous innovation in such low-income economies operate in
an environment with regulatory gaps and voids. Using a sample survey of 557, it deployed PLS-SEM
to test the effects of regulation on key successful commercialisation metrics. The findings show that
at a 5% statistical significance level, regulation has significant positive effects on sales, employment,
and owners’ feelings of success. Regulation also positively moderates the influence of finance and
organisational factors on overall firm performance. The study provides leading evidence of the
effect of regulation on the commercialisation of indigenous innovation from Ghana and adds to the
clarification of the impact of regulation. It suggests that in such low-income economies, the policy
must consider more balanced and appropriate regulations, not less, or deregulating to promote
indigenous innovation.

Keywords: indigenous innovation; regulation; successful commercialisation; small-scale industry;
firm performance; Ghana; PLS-SEM

1. Introduction

The crucial role of innovation in industrialisation and socioeconomic development is
not contestable (Hu et al. 2020; Edler and Fagerberg 2017; Phelps 2018; OECD/Eurostat
2018). Nonetheless, African countries are underperforming in their innovation drive and
development (Nwuke 2015; Cornell University et al. 2018). No African country ranks in
the top 20 countries for patent applications, and it is the worst performer of all the global
regions in innovation generation, development, and ownership (Nwuke 2015; Cornell
University et al. 2019). These facts have led to increased calls for government intervention
to support indigenous innovation and industrialisation by addressing the weakness in the
small-scale industry (SSI) sector, where the commercialisation of indigenous innovation is
most observable (Alhassan et al. 2016). Only when innovations are successfully commer-
cialised can they generate socioeconomic value. Successful innovation commercialisation
is typically measured at the firm level using indicators such as sales, market shares, em-
ployment, productivity, or profitability (Rass et al. 2013). However, micro and small-scale
enterprises (MSEs) and small-scale entrepreneurs at the forefront of commercializing in-
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digenous innovations in most Sub-Saharan African countries are plagued with slow and
low sales (UNIDO 2013).

Even though there is a wealth of literature on innovation and its outcomes over the
last three decades, the understanding of how indigenous innovations originate and the
factors that drive their successful commercialisation in African countries remains limited
(Klepper 2016; Ockwell and Byrne 2016; Fu et al. 2018; Dyck and Silvestre 2019). This lack
of understanding, coupled with limited country-specific innovation studies and analysis of
the region, has contributed to scepticism about whether and how innovations are spreading
in these settings. Therefore, there is a need for further investigation of the form and impact
of innovation in African countries.

The perceived poor performance of African countries in their innovation drives, on
the one hand, and the increasing prominence of innovation as the primary driver of socioe-
conomic change, on the other hand, have led to calls for more government intervention.
One important but complex element of such state intervention is regulation and regulatory
support (Olefirenko and Shevliuga 2017). The literature (Edler et al. 2016; Fu et al. 2018;
Tang et al. 2020) largely suggests an unclear effect of regulation on the innovation and
profitability of firms, urging the need for different studies on specific sectors, firms, and
economies. The few studies that have examined the effect of regulation on innovation in
Ghana have reported mixed results (Oduro and Nyarku 2018; Johnson 2018; Donbesuur
et al. 2020; Tang et al. 2020). For example, Oduro and Nyarku (2018), Johnson (2018), and
Tang et al. (2020) portrayed a negative association, while studies such as Adomako (2020)
provided some evidence that positively links regulation with SME employment growth.

Theoretically, there are regulatory voids and lack thereof in Sub Sahara-Africa, and
regulation and its compliance can affect the success of innovations on the market (Prahalad
2012; Quaye et al. 2019). Constitutionally, in Ghana, most policies to support innovation
involving public funding require regulation. Regulation is also required as the basis for
establishing standards to achieve the desired goal of such support (Edler et al. 2016).
On the other hand, firms, particularly indigenous MSEs, perceive regulations largely as
burdens that threaten their commercial success in terms of survival, viability, and prosperity
(Oduro and Nyarku 2018; Oduro 2020). Nonetheless, in low-income economies, it is almost
impossible for indigenous innovations to get widely applied and generate strong cash flow
without state intervention. (Olefirenko and Shevliuga 2017; Oderanti and Li 2018).

Regulation remains very crucial for the successful commercialisation of innovation
and firm performance. Indeed, it has attracted extensive research attention and discussion
(Edler et al. 2016; Johnson 2018; Mallett et al. 2019; Tang et al. 2020). This study, therefore,
examines the direct effect of regulation on firms’ successful innovation commercialisation
measures, such as sales, employment, and owners’ feelings of success achieved in the small-
scale industry (SSI) in Ghana. The study also tests the moderating effects of regulation on
finance and organisational factors on firm performance and provides leading empirical
evidence of the effect of regulation on the commercialisation of indigenous innovation from
the Ghanaian SSI sector. The study’s findings add to our understanding of the commer-
cialisation of indigenous innovation. It highlights the role of regulation in successfully
commercialising indigenous innovation activities.

2. Background, Theory, and Hypotheses Development
2.1. Background
2.1.1. Promoting Indigenous Innovation in Africa

Due to the strong linkage between innovation and development, scholars continue to
call for African countries to develop their indigenous innovation systems to support and
sustain their development agenda (Feige and Vonortas 2017; Botchie et al. 2017). In the
context of the study, indigenous innovations include modernisation and use of indigenous
resources, indigenous practices, and indigenous knowledge, as well as the creation of
domestic standards that reduce the burden of paying royalties and other fees to foreign
economies (Wachinga 2019; Wandera 2021). Indigenous innovations are distinguished
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from foreign innovations because they originate from and/or are owned by indigenes,
as opposed to foreign innovations, which are developments in high-tech industries and
forefront technologies resulting from inward foreign direct investment (FDI) (Edler and
Fagerberg 2017). While it is acknowledged that FDI and foreign innovation may help
narrow the technological gap with developed countries in the short run (Huang et al. 2018),
some experts strongly argue that African countries must focus on developing their own
technologies and indigenous innovations (Feige and Vonortas 2017; Botchie et al. 2017).

Overemphasis on FDI and high-tech made some low-income African countries incur
huge costs by investing in internationally competitive high-tech and reaped only a small
benefit (Chatterji 2016). Phelps (2018) suggests that it is mostly through indigenous inno-
vation that developing countries can achieve development, as they can set their level of
innovative activities according to their values and that indigenous innovation is more im-
pactful than foreign direct investment or adopted innovation. While the call for indigenous
innovation is intensifying, it is also evident that efforts to promote indigenous innovation in
some countries are ineffectual (Ibrahim 2017; Quaye et al. 2017). Despite a number of policy
efforts in Ghana (MESTI 2017), the flooding of domestic markets with imported products,
the foreign takeover of the domestic market, and the increasing claim over domestic assets
by foreign firms remain a serious concern among citizens and policymakers in Ghana. Most
innovations in the Ghanaian market are imported by foreign-owned businesses, while
most indigenous firms still prefer to import and sell goods and services (Quaye et al. 2017).
Clearly, the made in Ghana goods campaign has not been effective.

Several obstacles to innovation, including access to credit, under-skilled employees,
perceived economic risks of indigenous innovation, inconsistent innovation policy, and
low levels of collaboration with universities and research institutions, have been raised as
barriers to innovation in Ghana (UNIDO 2013; Bartels et al. 2016). All of these, in relation
to the government and regulation, can be summed up as poor policy management. The
country’s strategic posture recognises the importance of innovation-driven industriali-
sation. Indeed, it has formulated explicit science, technology, and innovation policies,
enacted other innovation-related sectorial policies, and made several institutional and legal
arrangements for their implementation (Nwuke 2015; Amankwah-Amoah 2016). However,
it appears that the available policy instruments are neither calibrated nor configured to
overcome barriers to indigenous innovation commercialisation (Quaye et al. 2017). Unquan-
tified and non-indexed policy directives, recommendations, and incentives appeared to be
making policy management in terms of coordination, prioritisation, operationalisation, and
control difficult.

It appears that policy incentives and regulations to achieve these beneficial goals are
severely hampered (UNIDO 2013). There are several government institutions that are
together supposed to play a crucial role in the development, diffusion, adoption, and
commercialisation of innovation. Generally, however, the Ghanaian National Innovation
System is characterised by low-density relationships between the actors, perforated, trun-
cated, and, in some instances, absent actor linkages (UNIDO 2013; Quaye et al. 2019).
Ghanaian businesses have limited influence over policy instruments aimed at promoting
and accelerating business R&D and institutional innovation (Cornell University et al. 2018;
UNCTAD 2019).

Despite good policy design, resource application in the Ghanaian innovation system
is still generally problematic (UNIDO 2013; Quaye et al. 2017). Despite various forms
of private-sector engagement, including investment, capacity building, and knowledge
sharing (Amankwah-Amoah et al. 2017; MESTI 2017), the Ghanaian private sector generally
has limited and low capacity to undertake and absorb science and technology for innovation.
Because over 90% of Ghanaian businesses are micro and small (MESTI 2017), they are unable
to build the capacity to produce products on a large scale. Weak financial intermediation
and asymmetry of innovation is one major constraint to policies in promoting indigenous
innovation and commercialisation.
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Furthermore, in respect of regulation, some evidence (Oduro and Nyarku 2018; John-
son 2018) also suggests regulatory voids and the associated excessive cost burden and
deadweight losses may limit the expansion and profitability of innovative indigenous activ-
ities and increase the risk for firms. On the demand side, regulation is indeed contributing
to improving standards and creating new markets, but is also leading to higher prices for
consumers. The market for indigenous innovation is also fragmented, and volumes are low
and difficult to build. The local content policy prescriptions echelon is also not yet obvious
in incentives to MSES (Quaye et al. 2019).

Some scholars believe that the problem of African countries’ poor innovation perfor-
mance is more about commercialisation than it is about the creation of innovative activities,
and they advocate for increasing the rate of development and commercialisation of indige-
nous innovation (Shpak et al. 2014; Osoro et al. 2017; Weyori et al. 2018). They contended
that the successful commercialisation of indigenous innovation is important due to the
belief that innovation originating in the developing world will become a major driver of
economic development for these countries (Weyori et al. 2018). In response to these calls,
the promotion of indigenous innovation has now permeated the policy agenda of most
Sub-Saharan African countries (Dzansi et al. 2015; Fox et al. 2016)

2.1.2. Commercialisation of Indigenous Innovation and Economic Performance

Commercialisation has become prominent in the innovation discourse because of the
increasing recognition of its role in knowledge transfer, entrepreneurship, job creation, and
economic growth (Azarmi 2016; Edler and Fagerberg 2017). Osoro et al. (2017), echoing
Schumpeterian 1910s views, opined that the commercialisation of indigenous innovation
should be an important aspect of every African country’s growth strategy because it is the
avenue for innovations to facilitate economic development. It is through commercialisation
that innovations can get accepted on the market, get adopted, create value, and lead to
industrialisation and economic development (Olefirenko and Shevliuga 2017).

In Africa, the commercialisation of indigenous innovation is most observable among
micro and small enterprises (MSEs) in the SSI sector. The SSI in Africa is, however, plagued
with low growth rates, stale development and stagnation of innovation, limited commer-
cialisation, low returns, and firm exit, which are reflected in poor firm and innovation
performance (Tsatsenko 2020). The commercialisation of innovation and firm performance
in African countries has been quite low over the years (Bartels et al. 2016; UNESCO 2018;
World Bank Group 2019; Cornell University et al. 2016, 2017, 2018, 2019). According to
Bartels et al. (2016), African countries are “factor-driven” economies that cannot typically
add value to their indigenous resources and are dominated by local MSEs. Bartels et al.
(2016) explained that these countries are unsophisticated, have limited commercial and tech-
nological links with the global economy, and end up exporting raw materials. These facts
also emphasise the importance of enhancing indigenous innovation’s commercialisation if
innovation is to contribute meaningfully to economic development.

In Ghana, apart from the low level of innovativeness due to the barrage of barriers,
it is clear that only a small percentage of the innovations that occur are successfully com-
mercialised (Quaye et al. 2019). Rather, most indigenous innovations are rapidly fading
out and losing market share to imports due to indigenous firms’ inability to brand and
promote them (Quaye and Mensah 2019). Foreign brands account for 75% of retail brands in
Ghana (Konfidants 2021). It is common to see attractive indigenous innovations limited to a
locality and not available in a convenient form to customers in other parts of the Ghanaian
market. It is also clear that major Ghanaian supermarkets are hesitant to stock indigenous
products (Konfidants 2021). As of 2020, only 25% of the shelf space in these supermarkets
is stocked with Ghana-made goods, the majority of which are water and unprocessed foods
(Ragasa et al. 2020; Konfidants 2021). Meanwhile, Olefirenko and Shevliuga (2017) defined
successful commercialisation of innovation as widespread sales and widespread adaptation
and opined that for innovation to be commercialised successfully, it should be embraced by
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pragmatists who account for a large share of the market, not just innovation enthusiasts
who may account for a small portion of the market.

Access to finance, under-skilled employees, perceived economic risks of innovation,
inconsistent innovation policy, and low levels of collaboration with research institutions,
among others, have all been highlighted as barriers to innovation in Africa (UNIDO 2013;
Bartels et al. 2016; Fu et al. 2018). While a few innovation studies (UNIDO 2013; Bartels et al.
2016; Fu et al. 2018; Johnson 2018; Quaye et al. 2017) concerning Ghana have identified the
reasons for low indigenous innovative activities, the issues of a commercialisation gap or
limited commercialisation are largely unaddressed. The unbridgeable gap between many
indigenous knowledge and activities, as well as domestic scientific discoveries that remain
on shelves and what is successfully commercialised is referred to as the innovation commer-
cialisation gap in the literature (Mcintyre 2014). The commercialisation gaps in Ghana can
be adequately and practically explained by bureaucratic processes, inconsistent innovation
regulation, regulatory voids and lack thereof, resulting in high financial, operational and
market risks and the unwillingness of stakeholders in the innovation system to undertake
(Fu et al. 2018; Oduro and Nyarku 2018; Quaye et al. 2019).

2.1.3. Regulation, Finance, and Organisational Support as a Triangle of Support

Olefirenko and Shevliuga (2017), in explaining drivers of successful commercialisa-
tion of innovation, identified and emphasised financial and organisational support and
regulation, and described them as a triangle of support with the state playing a significant
role. Favourable financial conditions for the innovations commercialisation process in
terms of availability and factors that enable the firm to assess and use financial resources
to achieve results are key for successful commercialisation (Ullah 2019). From finance
literature, the favourable financial environment for commercialisation innovation requires
accessible and low-cost finance as well as support for innovation mediation mechanism
between innovators, developers, the business community and potential customers (Ole-
firenko and Shevliuga 2017). In the context of organising and managing innovation in small
firms, the literature described organisational factors as factors which influence a firm’s
ability to mobilise and deploy resources and capabilities to utilise work process, team,
communication, interaction, leadership, and other business infrastructure to achieve results
(Kumar et al. 2020).

Regulation of the innovation commercialisation process involves legislation to cre-
ate the legal framework for innovation developers. It provides the basis for expanding
innovation activities and entities on the market. Regulatory support is so important in the
commercialisation process because it is the basis of availability, awareness, acceptability,
and affordability (the 4As) of innovation on the market (Edler et al. 2016; Olefirenko and
Shevliuga 2017). Generally, regulation refers to implementing rules by public authorities to
influence market activities and behaviours in the economy to maximise collective interest
(Edler et al. 2016). Three types of regulation can be identified in terms of their impact on
innovation (Pelkmans and Renda 2014). First, regulations to promote innovation, such
as IPRs and specific regulations to protect innovations in the market as postulated in
Porter’s Hypothesis. Second, regulation to achieve specific objectives such as taxation, the
environment, and health and safety standards, which can create innovation pressure and
opportunities. Traditionally, standards and innovations are perceived to be contradictory,
but according to Edler et al. (2016), standardisation can serve as a platform for the innova-
tion process and as a tool to coordinate the preferences of consumers and other actors on the
demand side. Thirdly are the regulations that can create burdens for innovative activities.
According to Pelkmans and Renda (2014), these include general rules, innovation-specific
rules, and sector-specific legislation.

While the empirical evidence suggests a clear positive link between most organi-
sational factors as well as financial variables and the commercial success of firms, the
overall effects of regulation on innovation performance are, so far, unclear. There is
recognition in the literature of various regulations and their effects on different kinds
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of sectors and products, firms, sectors, and economies (Edler et al. 2016; Fu et al. 2018).
Commercialising indigenous innovations in the small-scale Ghanaian industry often be-
gins informally and has to comply with regulations as they expand. Some regulations, as
explained by Edler et al. (2016), can indeed create new demand and force innovators to
improve standards and add additional value for consumers. Indeed, a few demand-side
policy prescriptions are emerging in the current Ghanaian innovation policy environment
(UNIDO 2013; Quaye et al. 2019).

2.2. Theory and Hypotheses Development
2.2.1. Frugal Innovation Theory (FIT)

Below-the-radar theory of innovations, particularly frugal innovation models, under-
pinned this study investigating the effect of regulation on successful commercialisation in
Ghana. There is a limited theoretical understanding of how innovation occurs, gets com-
mercialised, diffuses, and impacts low-income economies in general (Dyck and Silvestre
2019). There is also scepticism about whether or how innovations are spreading in Sub-
Sahara Africa (UNIDO 2013; Quaye et al. 2019). Frugal innovation theories (FIT), however,
recognise that something is happening in these settings, albeit mostly below the radar, and
provide a direction for researchers to analyse innovation systems in developing countries
(Fu et al. 2018). Frugal innovation models can therefore serve as an anchor to examine the
successful commercialisation of indigenous innovation in countries such as Ghana. Frugal
innovation models recognise that in low-income settings, it is the incremental and often
non-technological innovations, often not within the radar of science and technology and
policy, that translate into a substantial increase and sustained firm performance, generating
income, employment and better living standards (Anderson and Markides 2007; Clark et al.
2009; Radjou et al. 2012; Bhatti 2012; Madhavan 2017).

Prahalad’s frugal innovation propositions suggested variables such as resource avail-
ability, regulatory factors, and consumer income for successful innovation and its com-
mercialisation (Prahalad 2012). According to Prahalad (2012), the three main challenges
for innovation in developing countries are firm resource constraints, challenges in dealing
with institutional voids and lacks, and the need to address the needs of the poor with
low income. Most empirical evidence on applying frugal innovation models has been
prominent in Asia and Latin America. Because of the success in these countries and the
focus of FIT on involving low-income producers and consumers in the value chain, it
has been recommended that African countries embrace the models in their development
agenda (Abdelnour and Saeed 2014).

The frameworks highlight the fact that firms in low-income economies are resource-
constrained and thereby have to use resources differently, serve income-constrained
customers, and face many regulatory voids and lacks in the commercialisation process
(Radjou et al. 2012; Chataway et al. 2014; Radjou and Prabhu 2015). While firms in SSI in
countries such as Ghana face a lot of regulatory and institutional voids in the commercialisa-
tion process, the benefit of regulatory compliance to them is unclear. In some instances, the
potential of regulatory compliance and enforceability for enhancing consumer acceptance
and export potential is somehow recognised (Donbesuur et al. 2020). However, regulatory
voids have been raised even more vociferously as constraints to commercialising indige-
nous innovation and firm performance (Oduro and Nyarku 2018; Johnson 2018). Therefore,
an integrated framework such as the frugal innovation theory is useful for analysing the
impact of regulation on the successful commercialisation of indigenous innovation in
such economies.

Frugal innovation theorists postulate that because the low-income settings have in-
stitutional and resource constraints, innovation has to follow a path different from the
capital-intensive and research and development-led process (Kaplinsky et al. 2009; Praha-
lad and Mashelkar 2010; Bhatti 2012). They demonstrated that globally useful solutions
could be produced without slack resources, supporting institutions and high-income users
as the first target market (Prahalad 2012; Bhatti 2012). Despite similar constraints in Ghana,
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there is evidence that some innovation is happening, helping businesses survive and grow
(Afful and Owusu 2017; Fu et al. 2018; Hu et al. 2020). The evidence also revealed that much
of this innovation in the SSI sector is informal and ’under the radar (Fu et al. 2018). The
Ghanaian SSI sector, therefore, offers an interesting context to study the commercialisation
of indigenous innovation and test the frugal innovation theory.

FIT emphasised the need to understand and address the needs of poor people when
designing innovations and offering value to them. The central argument of this study
is that regulation has a substantial direct effect and a moderating influence on factors
such as finance and organisational factors on the performance of MSEs engaged in the
commercialisation of indigenous innovation in Ghana. Since MSEs in Ghana mainly cater
for the needs of the poor, frugal innovation models are the most appropriate models to
explain how Ghanaian SSIs can serve customers with their innovations profitably and
achieve commercial success.

2.2.2. Direct Effect of Regulation on Firm Performance

The literature provides varying evidence of the effects of regulation on firms and
innovation activities. The investigation of industrial enterprises in China (Tang et al. 2020)
provided some evidence that, in general, environmental regulation negatively influences
innovation efficiency and generates detrimental effects on all firms and more on small
enterprises in the short-term through reduced cash flows. The majority of the few empirical
studies on regulations and innovation performance in Ghana found a negative relationship.
Oduro and Nyarku (2018) studied the effects of legal and regulatory frameworks on the
growth of Ghanaian SMEs and noted that regulatory regimes negatively affect SMEs’
performance. Johnson (2018) also investigated the institutional factors that affect innovative
activity in the technology start-up ecosystem and highlighted regulation and bureaucratic
processes as common challenges in Ghana. These studies largely focused on the financial
performance of firms in assessing the success of innovation.

Some emerging studies are, however, showing that isolating different dimensions
of successful commercialisation can yield different results. A study of the antecedents of
innovation intentions in Germany’s renewable energy sector has identified, for example,
that reliability and continuity of regulation were particularly relevant to entrepreneurs’ con-
siderations of introducing innovation to the market (Grünhagen and Berg 2011). Adomako
(2020) also provided evidence that sustainable innovation is positively associated with SME
employment growth. Although regulation in the form of general rules, innovation-specific
rules, and sector-specific legislation can impose burdens on innovative activities, in the
form of standardisation, it can serve as a platform for the innovation process and a tool
to coordinate consumer preferences (Pelkmans and Renda 2014), Edler et al. (2016). For
example, Donbesuur et al. (2020), using structural equation modelling on a sample of
204 internationalised SMEs operating in Ghana, have shown that regulatory compliance
and enforceability enhance consumer acceptance and export potential of SSI products.
Regulatory compliance is a necessary ingredient for an SME’s growth (Mallett et al. 2019).
Based on the debates in the literature, Hypotheses H1a–c (Figure 1) propose that regulation
(Reg) has a positive effect on the performance of firms engaged in the commercialisation of
indigenous innovation and are set as follows:

Hypothesis 1a (H1a): Regulation is positively related to sales of indigenous innovation in SSI.

Hypothesis 1b (H1b): Regulation is positively related to the level of employment of firms commer-
cialising indigenous innovation in SSI.

Hypothesis 1c (H1c): Regulation is positively related to firm owner’s feeling of achieved success
in the commercialisation of indigenous innovation in SSI.
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2.2.3. Moderating Effects of Regulation and Firm Performance

Amid varying evidence from the literature, regulation, in general, can positively mod-
erate the relationships between other factors such as finance, organisational and market
factors and firms’ innovation performance (Mohd Shariff et al. 2010; Kitching et al. 2015;
Olefirenko and Shevliuga 2017; Mallett et al. 2019). Mallett et al. (2019) offered a plausible
explanation that the positive effects of regulation are often not direct and that small firms
can, through strategies, minimise the regulatory burdens and enhance competitive oppor-
tunities or protections offered by regulation. Using hierarchical regression, Odoom et al.
(2017) provided evidence from emerging markets that while brand capabilities of SMEs
positively affect firm performance in all sectors, brand regulation creates varying outcomes
across manufacturing and service-based firms. In the context of low-income economies,
Mohd Mohd Shariff et al. (2010), using data from Cambodia and hierarchical multiple
regression analysis, provided some evidence that government policy and regulation are full
moderators of a positive relationship between entrepreneurial values, firm financing, man-
agement, market practices, and SME performance. Specifically, in Ghana, Donbesuur et al.
(2020), using structural equation modelling on a sample of internationalised SMEs op-
erating in the country, showed that institutional environment specificity and regulation
enforceability enhance the complementary effect of organisational and technological inno-
vation on the international performance of SMEs. Based on the above and other evidence
in the literature, hypotheses H2 to H6 (Figure 2) are proposed to be tested.

Hypothesis 2 (H2): Regulation is positively related to successful commercialisation of indigenous
innovation in terms of overall firm performance.

Hypothesis 3 (H3): Finance is positively related to successful commercialisation of indigenous
innovation in terms of overall firm performance.

Hypothesis 4 (H4): Organisational factors are positively related to successful commercialisation
of indigenous innovation in terms of overall firm performance.

Hypothesis 5 (H5): Regulation positively moderates the effects of finance on the successful
commercialisation of indigenous innovation in terms of overall firm performance.

Hypothesis 6 (H6): Regulation positively moderates the effects of organisational factors on the
successful commercialisation of indigenous innovation in terms of overall firm performance.
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3. Materials and Methods
3.1. Sample and Data

The study is designed to examine the effects of regulation on the successful com-
mercialisation of indigenous innovation and was conducted among firms in Ghanaian
small-scale industries (SSIs) in the Volta Region, one of the administrative regions in Ghana.
The region is deemed a microcosm of the country as it cuts across all geographical zones
(coastal, coastal savannah, forest and savannah) in Ghana. It consists of suburban, peri-
urban and rural areas. The density of rural small-scale industry (RSSI) activities is high
and evenly distributed. The reason for choosing the SSI is that commercialising innovative
indigenous activities is mostly observable in the SSI. Micro and small enterprises (MSEs)
promote indigenous technological know-how and use mainly local resources.

A total of 2000 registered members of the association of the small-scale industry (ASSI)
in the Volta Region represent the population for the study. These MSEs are active players in
the commercialisation of indigenous innovation and are considered suitable for the study.
Using Slovin’s formula (Adam 2020), the four (4) major geographical zones were stratified,
and 537 MSE respondents were randomly selected and sampled from the population. Out
of the 537 respondents contacted in April 2021, 453 responded positively, giving a response
rate of 85%. This study followed the strategies suggested by Atiase and Botchie (2018). It
worked with the Association of Small-Scale Industry (ASSI) and the Association of Ghana
Industry (AGI), attending their programmes to understand the environment and connect
with influencers. Developing a good relationship with the respondents through their
associations, and self-administering the questionnaires to MSE owners as much as possible,
enabled the researchers to achieve a high response rate. Table 1 shows the profiles of the
sampled MSE respondents.

The study used multi-item psychometric scales to collect data and measure respon-
dents’ views on the drivers of commercialisation of indigenous innovation. To ensure
that the selected variables are very relevant to the study, the questionnaire items were
based on the enterprise and innovation follow-up survey of the World Bank, innovation
impact surveys of the OECD, the Global Innovation Index and other previous studies
(Anning-Dorson 2018; Lee et al. 2018; Bayer et al. 2020). Prior to the main survey, the
researchers pretested questionnaires on 50 respondents. The research instrument for the
study was tested for reliability and validity, as suggested by Robinson (2018), to ensure
internal consistency for the variables in measuring successful commercialisation.
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Table 1. Profile of Sampled MSEs.

Frequency %

Geographical Zones
Coastal zone 73 16.1

Coastal Savannah zone 73 16.1
Forest zone 241 53.2

Savannah zone 66 14.6
Sex

Male 185 40.8
Female 268 59.2

Business category
Food processing 87 19.2

Cash crop processing 67 14.8
Kente weaving 44 9.7

Other textile & garment 46 10.2
Wood works 11 2.4
Metal works 55 12.1

Poetry & ceramics 56 12.4
Others (Building) 87 19.2

Age of innovation/business
0–2 years 52 11.5
3–5 years 333 73.5
6–10 years 65 14.3

Over 10 years 3 0.7
Types of indigenous innovation

Further application of indigenous knowledge 151 33.3
Use of indigenous inputs 35 7.7

Adaptation of technology to indigenous knowledge 12 2.6
Both further application and use of indigenous inputs 169 37.3
Both further application and adaptation of technology 71 15.7

Both use of indigenous inputs and adaptation of technology 15 3.3
Total Sample 453 100

The Partial Least Square–Structural Equation Model (PLS-SEM) was used because the
study sought to explain the relationship between regulation, together with financial and
organisational factors, as the explanatory variables and the successful commercialisation
of indigenous innovation, measured by sales, employment, and feelings of success as the
dependent variables. PLS-SEM analysis is the most preferred method because the study
examines seven hypotheses based on different theories or models (Ong and Puteh 2017;
Hair et al. 2019). PLS-SEM can also normalise the data for further analysis and can reduce
the impact of type 1 error (Hair et al. 2019).

3.2. Constructs and Measures
3.2.1. Independent Variables

Following previous scholars (Pelkmans and Renda 2014; Edler et al. 2016; Fu et al.
2018), the study designed regulation as the main independent variable. Indigenous in-
novation, by its nature, begins informally, and firms must comply with required rules
as commercialisation activities expand. Based on this, to assess the effect of regulation.
The study used seven items: reasonability and ease of compliance; affordability of reg-
ulatory cost; timeliness of approval; time burden on SMEs; attitudes of regulatory staff;
customer/market requirements for regulatory approval; and new demand opportunities

Also, based on the triangle of support views (Olefirenko and Shevliuga 2017), the study
designed finance and organisational factors as other independent variables to measure
the moderating effect of regulation on successful commercialisation (Table 2). All the
independent variables are measured on a Likert scale of agreement anchored on strongly
disagreeing (1) to strongly agreeing (5).
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Table 2. Reliability and convergent validity results.

Items Loadings SE t-Statistics p-Values CA CR AVE

Employment (Emp) 0.837 0.897 0.748

Emp1 0.585 0.078 7.493 0.000

Emp2 0.801 0.036 22.219 0.000

Emp3 0.850 0.028 30.780 0.000

Emp4 0.670 0.051 13.155 0.000

Emp5 0.953 0.006 156.771 0.000

Emp6 0.943 0.010 93.360 0.000

Feeling of Achieved Success (FoS) 0.909 0.932 0.733

FoS1 0.788 0.018 44.141 0.000

FoS2 0.870 0.012 75.074 0.000

FoS3 0.915 0.008 114.563 0.000

FoS4 0.885 0.008 104.295 0.000

FoS5 0.817 0.015 53.818 0.000

Sales 0.883 0.910 0.671

Sales1 0.662 0.039 16.801 0.000

Sales2 0.828 0.024 35.234 0.000

Sales3 0.828 0.023 36.451 0.000

Sales4 0.896 0.014 66.333 0.000

Sales5 0.861 0.014 60.058 0.000

Finance (Fin) 0.940 0.949 0.635

Fin1 0.948 0.005 190.012 0.000

Fin2 0.706 0.038 18.689 0.000

Fin3 0.638 0.035 18.115 0.000

Fin4 0.656 0.034 19.174 0.000

Fin5 0.872 0.015 56.867 0.000

Fin6 0.916 0.008 119.907 0.000

Fin7 0.600 0.036 16.495 0.000

Fin8 0.768 0.018 42.842 0.000

Fin9 0.967 0.005 176.356 0.000

Fin10 0.965 0.006 164.086 0.000

Fin11 0.575 0.041 13.881 0.000

Organisational Factors (OrgF) 0.871 0.904 0.653

OrgF1 0.816 0.019 41.944 0.000

OrgF2 0.815 0.022 37.802 0.000

OrgF3 0.853 0.016 54.938 0.000

OrgF4 0.703 0.036 19.742 0.000

OrgF5 0.845 0.011 77.942 0.000
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Table 2. Cont.

Items Loadings SE t-Statistics p-Values CA CR AVE

Regulation (Reg) 0.919 0.933 0.635

Reg1 0.854 0.016 54.759 0.000

Reg2 0.859 0.015 58.727 0.000

Reg3 0.771 0.022 34.697 0.000

Reg4 0.843 0.017 50.693 0.000

Reg5 0.685 0.032 21.341 0.000

Reg6 0.755 0.030 25.447 0.000

Reg7 0.744 0.026 28.160 0.000

Reg8 0.847 0.018 46.396 0.000

Note: Emp = Employment; MktF = Market Factors; OrgF = Organisational Factors; Prof = Profitability; Reg =
Regulation; Fin = Finance; FoS = Feeling of Success; SE = Standard Error; CA = Cronbach’s Alpha; CR = Composite
Reliability; AVE = Average Variance Extracted.

3.2.2. Independent Variables

From the emerging innovation commercialisation literature (Cirera and Muzi 2016;
Olefirenko and Shevliuga 2017; Mahmutaj and Krasniqi 2020; Bayer et al. 2020), sales and
sales variables are the most basic and primary measures of successful commercialisation.
Sales variables such as revenue, growth, and product reach can easily be tracked and can
point out what exactly a firm is doing and generating from its innovative activities. Some
scholars (Shpak et al. 2014; Osoro et al. 2017) think that market-preferred innovations are
more likely to lead to further exploitation, development, and socioeconomic development.

Also, employment is an important conduit for transmitting innovation impacts into
socioeconomic development and employment level or growth, as innovation performance
indicators are very visible and simple to obtain. Employment generation is, therefore, an
appropriate and important measure of the successful commercialisation of innovation. Ac-
cording to Chege and Wang (2020), the potential for employment generation is precisely the
reason for the policy focus on MSEs and indigenous innovation commercialisation. From
the frugal innovation framework perspective, indigenous innovation reduces technological
sophistication, uses local resources more intensively, and can employ more labour per unit
of capita (Radjou et al. 2012).

Again, one thing that drives entrepreneurs and innovators to undertake and create
is a feeling of success, often from both achieved financial success as well as cathartic
and meaningful personal feelings and community recognition for being responsible for
something new in the world (Sherman and Shavit 2020; Wach et al. 2016). Internal measures
of success held by entrepreneurs themselves, on the other hand, are largely ignored in the
literature (Dijkhuizen et al. 2018). Emerging evidence that subjective measures are becoming
more predictive of entrepreneurs’ behaviour has generated interest in subjective measures
(Wach et al. 2016; Gorgievski and Stephan 2016). Extremely few studies (Moynihan et al.
2012; De Jong and Witteloostuijn 2015; Kitching et al. 2015) have analysed the effect of
regulation on a firm’s performance from the owner’s or manager’s perspectives.

For the above reasons, the study used sales revenue, employment level, and feelings of
success to objectively measure the successful commercialisation of indigenous innovation.
These successful innovation commercialisation metrics were obtained by capturing data
from MSEs in the Volta Region of Ghana for 5 years (2016–2020). The 5-year data were then
aggregated to produce the average growth rate, which is used in the regression analysis.

3.3. Measurement Model

To ensure that the required reliability and validity criteria are met, the measurement
model was first examined as prescribed (Ringle et al. 2015; Hair et al. 2019). From the
reliability and validity tests (Table 2), all the indicators have significant loadings.
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All the constructs in the study are satisfied. The CA ranged from 0.837 to 0.940 and
were all above Cronbach’s > 0.7 thresholds (Shmueli et al. 2019). The CR values and the
AVE values are all higher than the recommended thresholds of 0.70 and 0.50, respectively
(Hair et al. 2019; Shmueli et al. 2019). Also, all the Heterotrait-Monotrait ratio (HTMT)
values for determining the discriminant validity of the constructs (Table 3) are below the
recommended maximum threshold of 0.85. From HTMT values, discriminant validity
can be established for all the constructs in the study. The measurement model satisfied
all the required criteria (Hair et al. 2019). Therefore, the structural model is assessed
(Table 4 below).

Table 3. Discriminant validity by Heterotrait-Monotrait Ratio (HTMT) criterion.

Constructs 1 2 3 4 5 6

1. Emp -

2. FoS 0.326 -

3. Fin 0.185 0.195 -

4. OrgF 0.150 0.604 0.081 -

5. Reg 0.386 0.130 0.112 0.146 -

6. Sales 0.329 0.654 0.295 0.456 0.041 -

Table 4. Structural model assessment of direct effects of regulations.

Model’s Summary

Construct R2 R2 Adjusted Q2 SRMR

Sales 0.090 0.088 0.089
0.071Employment 0.065 0.063 0.043

Feeling of Success 0.363 0.362 0.309

Hypotheses Path VIF β SE t-Values p-Values

H1a Reg ≥ Sales 1.000 0.300 0.041 7.341 0.000
H1b Reg ≥ Emp 1.000 0.255 0.036 7.134 0.000
H1c Reg ≥ FoS 1.000 0.603 0.030 20.107 0.000

4. Results of the Structural Model
4.1. Direct Effects of Regulation on the Success of Indigenous Innovation

The adjusted R2 statistics indicate that the model explains 8.8%, 6.3%, and 36.2%
of the variations in sales, employment, and owners’ feelings of achieving success levels,
respectively. This implies that regulation has a significant impact on the performance of
firms and contributes to the commercialisation of indigenous innovation. Correspondingly,
the Q2 values of the model span from 0.043 to 0.309, which is greater than 0.0, indicating
that the PLS structural model has some predictive relevance. The results also show that the
model has a good fit as the SRMR is 0.071, which is less than the 0.08 threshold (Hair et al.
2019). From R2 statistics, the model has moderate power to explain variations in feelings
of success and weak but satisfactory explanation power for sales and employment levels
(Shmueli et al. 2019; Hair et al. 2019). Similarly, from the Q2 statistics, the model has small
predictive relevance or capability to predict sales and employment, and medium capability
to predict feelings of success. The path results are also depicted in Figure 3 below.

The VIF values are all lower than the conservative threshold of 3.3, meaning collinearity
is a non-issue (Hair et al. 2019); hence the path relations can be examined. The direct effect
of regulation on the commercialisation of indigenous innovation was assessed with the
guidance of hypotheses (H1a–c). The standardised path coefficients and their p-values and
t-values exhibited positive effects on all the performance variables. Thus, from the model
result, a hundred per cent improvement in the regulatory environment, ceteris paribus,
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could increase sales, employment and firm owners’ feelings of success level by about 30%,
25.5%, and 60%, respectively. Therefore, hypotheses H1a–c are all accepted.
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4.2. Moderating Effects of Regulation on Success of Indigenous Innovation

Following earlier studies (Edler et al. 2016; Fu et al. 2018; Olefirenko and Shevliuga
2017; Atiase and Botchie 2018; Allen et al. 2019), the study considers financial and organisa-
tional factors alongside regulation as the main drivers of successful commercialisation of
indigenous innovation. Because the current study believes that regulation can play both
direct and moderating roles in the impact of drivers on successful commercialisation, it
tested the direct effects of finance and organisational factors alongside regulation, as well
as the moderating effects of regulation on the link between finance and organisational
factors and the success of indigenous innovation (Figure 2). The path results are presented
in Table 5 below.

Table 5. Structural model assessment of moderating effects of regulations.

Hypotheses Path β SE t-Values p-Values R2 (Q2)

H2 Reg ≥ Inno. Perf 0.369 0.042 8.704 0.000

0.468 (0.150)
H3 Fin ≥ Inno. Perf. 0.166 0.057 2.893 0.004
H4 OrgF. ≥ Inno. Perf. 0.275 0.056 4.929 0.000
H5 Fin * Reg ≥ Inn. Perf. 0.092 0.034 2.730 0.006
H6 OrgF * Reg ≥ Inn. Perf. 0.097 0.045 2.155 0.000

The model showed adequate predictive relevance (Q2 = 0.150) and moderate explana-
tory power (R2 = 0.468). Thus, the model accounted for about 47% of the variations in the
successful commercialisation of indigenous innovations. At 5% significance level, the result
show that regulation, finance and organisational factors all significantly drive commercial-
isation of commercialisation: regulation by about 37% (β = 0.369; SE = 0.042; p = 0.000),
finance by about 17% (β = 0.166; SE = 0.057; p = 0.004) and organisational factors by about
28% (β = 0.275; SE = 0.056; p = 0.000). Clearly, the path results also show that regulation
has a significant positive (9.2% on finance and 9.7% on organisational factors), moderating
effects on successful commercialisation. Hypotheses H2–H6 are, therefore, all accepted.
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5. Discussion

The study grounded regulation as a crucial determinant of the successful commerciali-
sation of innovation and professed regulatory incentives and compliance as appropriate
strategies to promote indigenous innovation in low-income economies. From the PLS-SEM
path test, regulation has overall significant positive effects on all three dimensions of suc-
cessful commercialisation. The direct effects of regulation on overall firm performance, as
well as its moderating influence on financial and organisational factors, are all significant.

This finding is broadly dissimilar to many earlier studies that portrayed negative links
between regulation and firm performance in Ghana (Oduro and Nyarku 2018; Johnson
2018). These earlier studies focused on the financial performance of firms, argued that
regulation creates constraints and cost burdens, and raised the regulatory regime in Ghana
as a constraint to commercialisation and new venture creation. The new evidence is,
however, not surprising and does not necessarily negate the fact that regulation creates
a cost burden which can negatively affect the profitability of firms (Hart and Blackburn
2004; Djankov 2009). Successful commercialisation in the current study is measured by
sales, employment and owners’ feeling of success. The current findings are also consistent
with the view that testing the effect of regulation on specific dimensions of innovation
performance can yield different results (Grünhagen and Berg 2011; Mallett et al. 2019;
Adomako 2020; Donbesuur et al. 2020).

Specifically, the positive links between regulation and firms’ sales evidence provided
by this study imply that while it is undeniable that in the Ghanaian SSI sector there are
a lot of institutional voids and regulatory compliance, which create a lot of unnecessary
burdens, there are also regulatory advantages. Market-augmenting regulations support the
commercialisation of indigenous innovation, and improving the capability of firms in SSI
to comply with the regulations can help them enjoy the associated advantages and hence
market success.

The positive correlation between regulation and employment is consistent with other
studies (Adomako 2020) and is expected. Generally, firms in SSI serve as the bedrock
for indigenous entrepreneurship, are labour-intensive, employ more, and adapt easily
to constraints (Cozzens and Sutz 2014). Despite a little scepticism about jobs in the SSI
sector (Edusah 2014; Essel et al. 2019), the strong and positive link between regulation
and employment has good implications for policy in Ghana. It implies that as regulation
improves standards, more formal and regulated jobs can be created through indigenous
innovation in the SSI sector. Regulatory compliance means going formal and making
informal sector jobs count as proper jobs. Many rules and regulations (e.g., health and safety,
security rules, labour law) can help MSEs in the SSI create a better working environment
and enhance employees’ productivity.

The observed positive link between regulation and owners’ feelings of success is
rather unexpected and interesting. The overall effect of regulation on firm performance is
complex. Indeed, there is evidence on the ground that some aspects of innovation regulation
create burdens and sometimes personal harassment for firm owners in the SSI sector. This
finding is also amid the evidence that firms in low-income and emerging economies exhibit
dangerously low rates of regulatory compliance (Malesky and Taussig 2017). It is also clear
that Ghanaian SME owners and managers generally dislike regulation. Nonetheless, the
current findings confirm that meeting regulatory requirements improves a firm owner’s
reputation in the eyes of the public, regulators, the media and other stakeholders. Firms
in the Ghanaian SSI sector that managed to secure licences and permits tout it as an
achievement. Local radio stations, for example, insist herbalists and food processors
comply with the Food and Drug Authority (FDA) before their innovations are promoted
on the radio. Regulation compliance shows that a firm is running a trustworthy operation,
has a sense of responsibility and a positive culture that can attract and retain talented
employees, all of which can contribute to a higher feeling of achieved success. Regulation
and its compliance legalise innovative activities, reduce legal problems, and give MSE
owners peace of mind
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The significant moderating effect of regulation on successful commercialisation con-
firms the fact that governmental rules, licensing, and regulation compliance legalises
innovative activities, enhance access to finance, and can help address organisational chal-
lenges. In the Ghanaian context, indigenous industries are not well developed. Because
of their size, firms in the SSI sector cannot make certain investments, relying heavily on
shared resources and business infrastructure. It is therefore inferred from the evidence
that regulation can also enhance how these firms leverage, use, and benefit from common
business infrastructure and resources. Based on the current findings of some positive effects
of regulation on the successful commercialisation of indigenous innovation, and juxtaposed
with other evidence of regulatory gaps and voids that make MSEs dislike regulation, the
study advocates the following for the promotion of indigenous innovation:

Firstly, there is a need to have more simplified regulations for MSEs in SSI. Policies
must pay attention to regulatory burdens. Despite the evidence of the positive effect
of overall regulation on indigenous innovation, the supporting literature suggests the
regulatory environment in the Ghanaian context creates an excessive cost burden and
deadweight losses, which limit the expansion and reduce the profitability of innovative
indigenous activities. Where appropriate, there should be regulatory incentives instituted
and integrated to enable MSEs to comply without losing out.

Secondly, policy should deal with regulatory shortcomings, particularly on the de-
mand side. The evidence from this study suggests regulation can create new demand and
enhance market opportunities. There should be more regulations that improve standards,
enhance values, and boost the demand for indigenous innovation. Local content require-
ments, such as the “Buy Made in Ghana campaign,” could be better delivered through
regulation. Requiring, through regulation, that supermarkets dedicate a percentage of shelf
space to some approved indigenous innovations can help promote, improve demand and
further stimulate the commercialisation of indigenous innovations. Again, through regu-
lation, public institutions could allocate a percentage of their budgetary spending on the
procurement of approved indigenous innovations. This could help close commercialisation
gaps and encourage indigenous innovation and its commercialisation

Finally, and in respect of firm strategy, the current finding and other evidence on the
ground suggest that regulation is, overall, a double-edged sword. It creates both burdens
and opportunities for the commercialisation of indigenous innovation. However, the
benefits can outweigh the burdens. Firms, as one of the first steps in the commercialisation
process, should strategise for regulatory compliance as this can reduce the cost burden,
and compliance can enhance their market opportunities. Firms must, at all times, scan
for opportunities arising out of regulation and strategise to take advantage of them. The
literature (UNIDO 2013; Oduro-Marfo 2015; Amankwah-Amoah et al. 2017) portrayed
local businesses as playing an extremely limited role in influencing public procurement
policy and encouraging collaboration between Ghanaian National Innovation System actors.
Firms in SSI should use their trade associations to improve links with institutions and lobby
for market-enhancing regulations and against unfavourable regulations.

6. Conclusions

In conclusion, the study has achieved its main aim of examining the effects of regula-
tion on the successful commercialisation of indigenous innovation. Despite the evidence
of regulatory burdens, overall regulation has a substantial positive influence on the com-
mercialisation of indigenous innovations in the small-scale Ghanaian industry. The study
established regulation as a key determinant of the successful commercialisation of indige-
nous innovation. From the PLS-SEM path testing at a 5% statistical significance level,
regulation has significant direct positive effects on sales, employment, and firm owners’
feelings of success. Similarly, from the results, regulation also positively moderates the
influence of financial and organisational factors on overall firm performance. Thus, all the
hypotheses about the positive relationship between regulation and firm performance in the
study are accepted, implying that better regulation can lead to higher commercialisation
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of indigenous innovation in Ghana. Based on the findings of the current study and other
facts, regulation should be viewed as a necessary evil for the success of indigenous innova-
tions in low-income economies. Appropriate and balanced regulations are required if the
promotion and campaign for indigenous innovation is to succeed. Impliedly, policy efforts
should be made to reduce regulatory burden and cost, provide regulatory incentives, and
enhance compliance by firms in SSI

The main limitation is that the objective variables measured in the study are sales
and employment. Financial performance in terms of profitability was not measured.
Therefore, the overwhelming significant positive bearing should not be interpreted as a
negation of the fact that regulation creates burdens, and the cost burden can negatively
affect the profitability of firms, as evident in other studies. Moreover, the subjective
measurement of personal and internal feelings of success held by MSE owners could
be prone to inferential challenges. Presumably, however, the respondents, as business
owners, reflected well on their financial and other realities when making their subjective
assessments. Notwithstanding these limitations, the findings of the study are very valid.
It adds to knowledge by contributing to establishing regulation as a key determinant of
the successful commercialisation of indigenous innovation. Unlike developed economies,
where there are calls for less or deregulation, the study provided new evidence that in
low-income economies, indigenous innovation mostly begins informally, and regulation
overall aids successful commercialisation. It also substantiates the view that MSEs can
maximise the effect of finance and organisational factors on their performance by leveraging
regulatory incentives and compliance.

The current study followed the research direction of Edler et al. (2016) to investigate
the effect of regulation on innovation in different sectors and economies and evaluated the
effect of regulation on indigenous innovation in the Ghanaian SSI sector. Its consequent
findings of positive effects of regulation on sales, employment, and MSE owners’ feelings of
success, in addition to other evidence of regulation’s negative impact on firm profitability
in the same setting, imply that more research is needed to identify areas for regulatory
improvement to enhance the commercialisation of indigenous innovation. Furthermore,
the study used a case study approach, selecting samples from a single region and the
Ghanaian SSI sector. Future studies could expand the research to the whole economy
to improve generalizability. Future studies could also embark on comparative cross-
country analysis to gain more generalisability. Finally, the impact of the COVID-19 crisis
on government interventions and MSEs is difficult to predict and should therefore be of
interest for further research.
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