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Abstract
Grounded in empirical research findings and key statements in the literature, this
article proposes a four-part taxonomy for mapping African knowledge-based
enterprises’ efforts to achieve scale. The taxonomy, adapted from the framework
proposed by Uvin et al. (2000), is comprised of scaling by expanding coverage; by
broadening activities; by changing behaviour; and by building sustainability. The article
sets out the framework and provides examples of the four scaling dimensions from
empirical research conducted in Egypt, Tunisia, Morocco, Ghana, Nigeria, Ethiopia,
Uganda, Kenya, Botswana, and South Africa.
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1. Introduction
There is general agreement in African innovation ecosystems—among policymakers,
private-sector players, non-profit entities, researchers, academics, and others—that a
successful innovation is one that can “scale” or “scale up”. However, not enough attention is given to what scaling actually entails, and what it looks like when it is happening, on the ground in African innovation settings. For example, there is a marked
difference between the process of taking a new commercial business to market and
the process of increasing the effectiveness of a health information campaign. Yet both
involve, at least to some extent, scaling of an innovation. The aim of this article is to
set out a taxonomy of scaling that captures the realities of not only the two examples
just cited, but also of the myriad other ways in which African innovators are seeking,
and achieving scale.
We and our colleagues in the Open African Innovation Research partnership (Open
AIR) have undertaken numerous case studies looking at the practices and perspectives of collaborative innovators in African settings—including these innovators’ approaches to achieving scale and their views on the forms that scaling can take. We
2
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have also worked to conduct an extensive review of literature on scaling. In this article,
we present a taxonomy of four scaling dimensions—expanding coverage; broadening
activities; changing behaviour; and building sustainability—that revealed themselves
during the course of the exploration of the literature and of the case study findings.1
2. Literature relevant to innovation-scaling in African settings
Def initions
Efforts to define scaling are prominent in the literature in the fields of health, education, agriculture, information and communication technology (ICT), social innovation, business and management, microfinance, and development work by non-governmental organisations (NGOs). In the health sector, scaling-up is a frequently
used term, particularly in examinations of global health matters (see Johns & Torres,
2005; Simmons & Shiffman, 2007; Simmons et al., 2007; Uvin, 1995). According to
Simmons et al. (2007), scaling-up can be defined as an “effort to magnify the impact
of health service innovations successfully tested in pilot or experimental projects so as
to benefit more people and to foster policy and programme development on a lasting
basis” (Simmons & Shiffman, 2007, p. 1).
In the context of education and its role in development, DeJong and UNESCO
(2014, p. 21) define scaling-up as “the process […] of expanding the scale of activities with the ultimate objective of increasing the numbers of people reached and the
impact on the problem at hand”. In the literature relating to scaling-up in agriculture,
one of the most influential definitions is that published in 2000 by the International
Institute of Rural Reconstruction (IIRR). The IIRR definition states that to scale
up is to bring “more quality benefits to more people over a wider geographical area
more quickly, more equitably and more lastingly” (IIRR, 2000, p. iv). Wigboldus et al.
(2016, p. 2), writing in the context of agricultural research and innovation, find that
scaling is typically cast in terms of “the extent to which outputs and outcomes in the
form of novel technologies and practices can lead to wider benefits”.
In their volume focused on scaling of impact from social innovations grounded in
scientific research, McLean and Gargani (2019) offer this definition: “Scaling impact
is a coordinated effort to achieve a collection of impacts at optimal scale that occurs
if it is both morally justified and warranted by the dynamic evaluation of evidence”
(2019, p. 9). In the literature on NGOs’ programme delivery and sustainability,
Uvin’s (1995) approach—focused on scaling’s quantitative, functional, political and
organizational dimensions—is widely cited.

1 For a more detailed account of the literature review, the development of the taxonomy, and the mapping of empirical research findings against the taxonomy, see Open AIR (2020).
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In the field of information and communication technology for development (ICT4D),
Foster and Heeks (2013) focus on scaling in the context of ICT innovation at the
base of the pyramid (BoP). They remind us that “[w]e know little about the dynamics of scaling, about the particular impact of the BoP context, or about the
changing relation between scaling strategy, the process of scaling, and the nature of
innovation within that context” (2013, p. 4).
Scaling up, out, down, in
Uvin et al. (2000) and others propose that scaling is typically both “up” and “out”, i.e.,
both vertical and horizontal. But there are nuances in how researchers delineate
these dimensions. Vertical integration (scaling-up), according to Uvin et al. (2000, p.
1411), occurs “when organizations add upstream or downstream activities that complement their original program, seeking to better control the environment and ensure
sustainability of impact.” Meanwhile, horizontal integration (scaling-out), for Uvin
et al. (2000, p. 1411), “consists of an expansion in the number and diversity of the
activities undertaken [and] is often done upon request by beneficiaries or donors”.
Duggan et al. (2013), drawing on CGIAR (1999), define scaling-up as “institutional
in nature” and involving “other sectors/stakeholder groups in the process of expansion”, and scaling-out as “geographical spread to cover more people and communities
[that] involves expansion within the same sector or stakeholder group across geographical boundaries” (2013, p. 159).
For Gündel et al. (2001), vertical scaling (scaling-up) involves “institutional” expansion to other sectors or stakeholders, e.g., “from grassroots organisations to
policymakers, donors, development institutions and international investors”, while
horizontal scaling [scaling-out] is “geographical” expansion “to more people and
communities within the same sector or stakeholder group” (2001, p. 1). According
to Wigboldus et al. (2016), scaling-up is “something similar to increasing (e.g.,
in terms of numbers, speed, size)”, while scaling-out “often relates to expanding,
such as geographically spreading the use of a particular technology” (2016, p. 2).
Critchley (1999, drawing on Scarborough et al. (1997)), conceives of scaling-up as
“expanding”, and scaling-out as “influencing other organisations” (1999, p. 270).
In our analysis, while it is important to recognise that both vertical and horizontal
dimensions are typically present in scaling, it is less important to strictly distinguish
between the elements that are headed up and those that are headed out—because
typically elements of both will be present, intermingled.
Duggan et al. (2013), drawing on CGIAR (1999), propose the additional notions of
“scaling down”, which they characterise as “increasing participation by decentralization
of accountabilities and responsibilities” and “scaling in”, which they say is “values and
culture based” (2013, p. 159).
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Principles, processes, stages
McLean and Gargani (2019) argue that in order to ensure that scaling occurs in a
manner that serves the “public good”, it must be guided by observance of four principles: justification, optimal scale, coordination, and dynamic evaluation. DeJong and
UNESCO (2014) propose the following key principles: scaling-up within existing
systems and policies; local ownership and leadership; grounding in evaluated
pilot programmes; and ensuring sustainability and adaptability of the project
beyond its funding timeline.
Writing in the agricultural context, Wambugu et al. (2001, p. 489) propose a community-based approach to scaling-up that requires: building “partnerships with a
range of stakeholders”; ensuring appropriateness of practice, and farmers’ interest in it; assisting local communities “to be effective in mobilising local and external resources”; and ensuring “effective participation of farmer groups and other
stakeholders in testing, disseminating, monitoring, and evaluating the practice”.
Earl et al. (2001), in setting out their “outcome mapping” approach to monitoring and evaluating of development projects, point to the fact that “[w]hen large-scale
change—or impact—manifests itself, it is often the product of a confluence of events
over which no single agency has control or can realistically claim full credit” (Earl
et al., 2001, p. xi). Accordingly, Earl et al. (2001) advise that development initiatives
seeking sustainability focus on contributing, along with other actors, to “outcomes”.
They define outcomes as “changes in the behaviour, relationships, activities, or
actions of the people, groups, and organizations with whom a program works" (Earl
et al., 2001, p. 1). They also speak of “boundary partners”, which they define as the
“individuals, groups, and organizations with whom the program interacts directly
and with whom the program anticipates opportunities for influence” (Earl et al.,
2001, p. 1).
In a similar vein, Duggan et al. (2013, p. 159), in speaking of the importance to
scaling of involving “other stakeholders/sectors”, write that this kind of scaling is
“institutional in nature [and] involves other sectors/stakeholder groups in the process
of expansion—from the level of grassroots organizations to policymakers, donors,
development institutions and investors at international levels”. Duggan et al. (2013,
p. 153) also point to the transformative power of the internet as “a significant enabler
of scale”.
Additionally, Duggan et al. (2013) draw a link between the scaling dynamics of the
internet and the internet’s role in supporting development of “communities of practice” (2013, p. 154). The concept of communities of practice can be found deployed
in literature across a wide range of disciplines, as evidenced by the Koliba and Gadja
(2009) review of community-of-practice literature. A key developer of the community-of-practice concept is Wenger, and Wenger et al. (2002) write that “[c]
AJIC Issue 27, 2021
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ommunities of practice are groups of people who share a concern, a set of problems,
or a passion about a topic, and who deepen their knowledge and expertise in this area
by interacting on an ongoing basis” (2002, p. 4). Communities of practice have a
strong scaling dynamic, as their vitality depends to a large extent on their growth
through drawing in additional participants, via online and/or offline outreach and
interactions.
Foster and Heeks (2013) see scaling-up as “a four-stage process of exploratory, incremental then aggressive growth, followed by (attempted) standardisation” (2013, p.
2). They also set out the importance of using a BoP approach in the process of scaling-up, and of using scaling-up processes that are locally owned. Gündel et al. (2001)
conceive of scaling-up of innovations as a two-pronged process, comprising identification of appropriate strategies for acceleration, and providing a framework to guide
the acceleration. Gillespie (2004) emphasises the importance of local ownership,
local support, and sustainability in successful scaling-up, finding that there is a
“need for donors and supporters […], including governments, to think of the process
beyond the project, and of transformation or transition rather than exit” (2004, p.
ii, italics in original).
3. The proposed taxonomy
As explained in the introduction to this article, the taxonomy proposed in this article
is grounded in both the relevant literature and empirical research findings. Table 1
below lists the empirical case studies, conducted in 10 African countries, whose findings inform the taxonomy.
Table 1: Case studies with findings on African scaling modalities
Study
country(ies)

Study

Researchers/authors

Publication
year(s)

Egypt

Power relations, innovation, scaling, and
knowledge governance at three Egyptian
tech hubs: An initial exploration

ElHoussamy, Weheba, Rizk

2020

The maker movement across North Africa

ElHoussamy, Rizk

2018,
2020

Skills development, knowledge and innovation at Suame Magazine, Kumasi

Adu-Gyamfi, Adjei

2018

Egypt,
Tunisia,
Morocco
Ghana
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Nigeria

Ethiopia
Uganda
Kenya
Botswana
South Africa, Kenya

South
Africa

Determinants of innovation capability in
informal settings: The case of Nigeria’s
clustered ICT microenterprises

Jegede, O.O., Jegede,
O. E.

2018

The Nollywood phenomenon: Innovation,
openness and technical opportunism in
the modeling of successful African entrepreneurship

Oguamanam

2018,
2020

Determinants of innovation in Ethiopian
informal-sector micro and small enterprises (MSEs)

Belete

2018a,
2018b

ICTs in agricultural production and
potential deployment in operationalising
geographical indications in Uganda

Dagne, Oguamanam

2018

Modes of innovation and enterprise
development by Nairobi’s mobile tech
startups

2020a,
2020b

MSMEs and open collaborative innovation in Botswana

Nzomo, Mwangi,
Matu-Mureithi,
Muchiri, Rutenberg
Ama, Okurut

2018

3D printing: Enabler of social entrepreneurship in Africa? The roles of FabLabs
and low-cost 3D printers

Schonwetter, Van
Wiele

2018,
2020

Innovation entanglement at three South
African tech hubs

Abrahams

2020

Empowering rural women crafters
in KwaZulu-Natal: The dynamics of
intellectual property, traditional cultural
expressions, innovation and social entrepreneurship

Oriakhogba

2020

Rutert, Traynor

2019

Armstrong, De Beer.
Kraemer-Mbula,
Ellis

2018

De Beer, Armstrong,
Ellis
Kraemer-Mbula

2017

Kraemer-Mbula,
Armstrong

2017

Complexities of social innovation and
social entrepreneurship by two Indigenous
organisations in rural South Africa
Institutionalisation and informal innovation in South African maker communities

A scan of South Africa’s maker movement

The maker movement in Gauteng Province, South Africa
A data commons for food security
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In reflecting on the findings from the above-listed studies, and on the statements
in the literature as also cited above, we concluded that the aforementioned Uvin et
al. (2000) four-part taxonomy of scaling—(1) expanding coverage and size, (2) increasing activities, (3) broadening indirect impact, and (4) enhancing organisational
sustainability—is the framework in the existing literature that comes closest to describing the scaling modalities found on the ground in African innovation settings.
Accordingly, the taxonomy we propose (see Figure 1) is grounded in the Uvin et al.
(2000) taxonomy, with small modifications.
Figure 1: Proposed scaling taxonomy (adapted from Uvin et al. (2000))

Tables 2 through 5 below provide some of the key statements in the literature that
inform the four parts of the taxonomy, including statements from Uvin et al. (2000).
Table 2: Scaling by expanding coverage
Uvin et al. (2000,
p. 1411)

“cover a larger number of beneficiaries, typically in a larger geographical area”

IIRR (2000, p.
iv)

bring “more quality benefits to more people over a wider geographical
area more quickly, more equitably and more lastingly”

Gündel et al.
(2001, p. 1)

“geographical spread to more people and communities within the
same sector or stakeholder group”

DeJong and UN- “[expand] the scale of activities with the ultimate objective of increasESCO (2014,
ing the numbers of people reached and the impact on the problem at
p. 20)
hand” (italics in original)
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Table 3: Scaling by broadening activities
Uvin et al.
(2000, p. 1411)
Uvin et al.
(2000, p. 1417)
Duggan et al.
(2013, p. 156)

“expansion in the number and diversity of the activities undertaken”

“multiplication and mainstreaming through spinning off organisations,
letting go of innovations, creating alternative knowledge, and influencing other social actors”
“adapting an innovation successful in some local setting to effective
usage in a wide range of contexts”

Table 4: Scaling by changing behaviour
Uvin et al.
(2000, pp.
1411–1412)

Earl et al. (2001,
p. 1)

Duggan et al.
(2013, p. 159)
McLean and
Gargani (2019,
p. 66)
Uvin et al.
(2000, p. 1418)

“can occur through training, advocacy, knowledge creation, or advice.
The targets can be other civil society organizations […] state agencies,
from the central to the local level; and private for-profit businesses,
such as banks, multinational corporations, etc.”
“Outcomes are […] changes in the behaviour, relationships, activities,
or actions of the people, groups, and organizations with whom a program works […] aimed at contributing to specific aspects of human
and ecological well-being by providing partners with new tools, techniques, and resources to contribute to the development process”
“Boundary partners are those individuals, groups, and organizations
with whom the program interacts directly and with whom the program anticipates opportunities for influence”

“involves other sectors/stakeholder groups in the process of expansion—from the level of grassroots organizations to policymakers,
donors, development institutions and investors at international levels”
“coordinate the actions of diverse actors with multiple agendas and
perspectives in a way that balances private interests and the public
good.”

creation “of strategic and programmatic knowledge that can be spun
off and/or integrated into the two mainstream sectors of society: governments and markets”

Table 5: Scaling by building sustainability
Uvin et al.
(2000, p. 1412)

“Enhancing organizational sustainability” through “movement from
the uncertainties of the entrepreneurial beginning […] to the longterm solidity of programmatic institutions.”

Gundel et al.
(2001. p. 1)

“creating sustained poverty alleviation and increasing local capacity for
innovation”

AJIC Issue 27, 2021
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Duggan et al.
(2013, p. 159,
drawing on
CGIAR (1999))
Wenger et al.
(2002, p. 4)

Uvin et al.
(2000, p. 1418)
McLean and
Gargani (2019,
p. 63)

“increasing participation by decentralization of accountabilities and
responsibilities, particularly in breaking down big programmes into
smaller programmes/projects”
“Communities of practice are groups of people who share a concern,
a set of problems, or a passion about a topic, and who deepen their
knowledge and expertise in this area by interacting on an ongoing
basis”

“Impact, finally, is not only about the number of beneficiaries or even
the specific policy changes won, but also about local capacity built,
intersectoral contacts developed, norms of trust and cooperation
strengthened, and democratic space and social diversity reinforced”
“Optimal Scale is the point at which the magnitude, variety, sustainability, and equity of impacts are balanced in a way that is endorsed.”
(italics in original)

4. Research findings that demonstrate the four scaling dimensions
We now map research findings, from the studies listed above in Table 1, against the
four scaling categories in the proposed taxonomy:
• scaling by expanding coverage
• scaling by broadening activities
• scaling by changing behaviour
• scaling by building sustainability
Scaling by expanding coverage
Taking innovations (commercial and social) to market
The notion of scaling by expanding coverage, when conceived narrowly, can refer
simply to taking an innovation “to market” in a purely commercial sense. While
the taxonomy proposed in this article actively seeks to avoid this kind of narrow
focus, it cannot be denied that taking an innovation to market is indeed a marker of scaling. Research has found ample evidence of both product and process innovations being taken to market—via commercial enterprises or, even more often,
social enterprises. For instance, the Oriakhogba (2020a, 2020b) case study of the
Woza Moya craft collective in KwaZulu-Natal, South Africa, finds that the initiative
had scaled from an original 15 Zulu women beadworkers to having more than 350
traditional crafters, almost all of them women, involved in several arts and crafts
activities, including woodcarving, ceramics, sewing, basket-weaving, and beadwork.
The study of maker collectives in South Africa’s Gauteng Province (Kraemer-Mbula
& Armstrong, 2017) also finds evidence of innovations being taken to market, including the RepRap Morgan 3D printer and the Robohand 3D-printed prosthetic
(Kraemer-Mbula & Armstrong, 2017). Belete’s (2018a, 2018b) study of footwear
and textile MSEs operating in informal-sector clusters in the Ethiopian capital Ad10
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dis Ababa finds evidence that the enterprises were able to make use of the clusters
to engage in rapid market commercialisation of new products, i.e., of new designs.
Perhaps the most dramatic example of scaling through taking innovations to market
that has been studied to date is the case of Nigeria’s Nollywood film industry. As
Oguamanam (2018, 2020) illuminates, participants in Nollywood have developed
innovative business models—grounded in low-cost production, locally-attractive
narratives, and low-cost distribution—which have managed to scale across Nigeria,
across the African continent, into the African diaspora outside the continent, and
internationally to non-African consumers.
Prototyping innovations (commercial and social)
For innovation-based enterprises, the first step on the path towards scaling through
expansion of coverage is typically a prototyping stage. Some may argue that this
stage is a “pre-scaling” phase and should not be regarded as scaling, but the taxonomy
we propose regards prototyping as integral to the scaling continuum. In the ElHoussamy and Rizk (2018, 2020) study of maker communities in North Africa (Egypt,
Tunisia, Morocco), it is found that several of the interviewees regard their maker
communities’ primary role as being that of supporting innovators at the prototyping phase of enterprise development. In the aforementioned study of maker
communities in Gauteng Province, South Africa (Kraemer-Mbula & Armstrong,
2017), a similar sentiment is identified—i.e., that maker communities should prioritise prototyping— among the majority of the maker community interviewees from
the eight communities studied.
Participating in ICT-enabled networks
Research findings suggest that another important element of scaling for many
innovative African enterprises is that which occurs via participation in ICTenabled networks. Research in Uganda by Dagne and Oguamanam (2018) sheds
light on how ICT use supports knowledge-sharing and market decision-making
by smallholder farmers. Baarbé et al. (2017, 2019) find enterprise-scaling being
supported by farmers’ and fishers’ contributing to pools of “open data” through mobile
apps and internet platforms, e.g., contribution to datasets on agricultural inputs,
weather conditions, and market prices. Another instance of ICT network-enabled
scaling is that of Nigeria’s aforementioned Nollywood film industry (Oguamanam,
2018, 2020), with Nollywood’s current distribution models strongly relying on ICT
networks (complemented by offline physical networks).
Participating in informal-sector clusters
Scaling through expanded coverage can also be enabled by participation in informalsector clusters. The Jegede and Jegede (2018) study of Otigba computer village, an
informal-sector cluster of ICT hardware enterprises in Lagos, finds that the cluster
engenders a mix of both healthy competition and supportive, open cooperation
among the enterprises. The enterprises participating in the cluster are able to expand
AJIC Issue 27, 2021
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their coverage through, among other things, access to new customers, new markets,
and new suppliers of raw materials and inputs. The Belete (2018a, 2018b) study
of two informal-sector clusters in the Ethiopian capital Addis Ababa—the Shiro
Meda handloom-weaving cluster and the Merkato leather footwear manufacturing
cluster—finds evidence of the enterprises increasing their market access through
cluster participation. In Kumasi, Ghana, researchers Adu-Gyamfi and Adjei
(2018) point to the remarkable scaling of Suame Magazine, the informal-sector
metalworking and vehicle repair cluster, which has grown from roughly 50 artisans
in the 1950s to a current estimate of approximately 200,000 people working in and
around the cluster (Adu-Gyamfi & Adjei, 2018, with citations of Obeng, 2001;
Powell, 1981).
Participating in formal-sector tech hubs
Participation in formal-sector tech hubs is another means through which innovative
African enterprises are able to expand coverage as a means to achieve scale. Nzomo
et al. (2020a, 2020b) look at the innovation dynamics of 25 Kenyan mobile tech
startups, many of whom are interacting with tech hubs in Nairobi, and find that the
enterprises’ interactions with the hubs tend to generate increased coverage for the
startups’ innovations. The ElHoussamy et al. (2020) study of the views of leaders
at three Egyptian tech hubs—Flat6Labs, AUC Venture Lab, and the Technology,
Innovation and Entrepreneurship Center (TIEC)—finds that the hubs’ hosted
startups are able to expand coverage of their business models. The Abrahams (2020)
study of innovation modalities at three South African tech hubs—Bandwidth
Barn Khayelitsha and Workshop 17 in Cape Town, and Tshimologong Digital
Innovation Precinct in Johannesburg—finds that startups’ ability to scale through
expanding coverage is generally enhanced by their participation in the hubs.
Scaling by broadening activities
Engaging in product innovation
The Belete (2018a, 2018b) study of handloom-weaving and leather footwear
manufacturing enterprises in Addis Ababa’s informal sector finds evidence that
the enterprises in the two clusters studied are able to increase their capacity to
develop new products (i.e., new designs). In their survey of the open collaborative
innovation practices of 206 micro, small, and medium-sized enterprises (MSMEs)
in Botswana, Ama and Okurut (2018) find that roughly half (51.3%) of the
enterprises say they have scaled their businesses through “new products and services
developed” (2018, p. 28).

12
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Engaging in process innovation
In their study of the ICT hardware enterprises operating in the Otigba computer
village in Lagos, Jegede and Jegede (2018) find process innovation to be central to
the success of the enterprises: Oguamanam’s (2018, 2020) study of the Nollywood
film industry identifies clear instances of process innovations that have been
successfully scaled by Nollywood entrepreneurs.
Engaging in business-model innovation
We regard “business models” as the models followed by social, commercial, or
social-commercial hybrid enterprises in their efforts to achieve their objectives,
balance their books, and/or turn a profit. The Armstrong et al. (2018) scan of South
Africa’s maker movement identifies several instances where maker communities are
pursuing the broadening of activities through social-commercial hybrid business
models. For example, the Kluyts MakerSpace in the town of Knysna, Western Cape
Province, falls under a non-profit entity that is, in turn, linked to the for-profit Kluyts
and Co. wood manufacturing (mostly furniture) factory, with both the makers and
the factory working out of the same premises. Another study that reveals successful
expansion in scope of activities through business-model innovation is Oguamanam’s
(2018, 2020) study of Nigeria’s Nollywood film industry. Oguamanam explains
how, when Nollywood started in the early 1990s, VHS cassette sellers, needing to
find a way to sell excess stock, teamed up with creators of low-cost video dramas to
produce content made available only on VHS (2018, 2020).
Engaging in organisational-strategy innovation
Innovations in organisational strategy are often made in support of scaling via expansion of the scope of activities. Indeed, the business-model examples outlined in
the preceding sub-section all include elements of organisational strategy innovation.
Another example emerges from the ElHoussamy and Rizk (2018, 2020) study of
maker communities in North Africa. That study identifies organisational-strategy
innovation in the work of Fab Lab Egypt, which “changed its role from being a makerspace that delivers workshops related to making, to more of a ‘caretaker’ role for
other makerspaces in the country” (ElHoussamy & Rizk, 2018, pp. 11, 32). Another
example of organisational-strategy innovation is seen in the Kraemer-Mbula and
Armstrong (2017) study of maker communities in South Africa’s Gauteng Province.
That study identifies significant organisational-strategy innovation in the work of
the Geekulcha maker community, which has only a small core team but is able to
deliver a multitude of digital skills programmes through its myriad partnerships with
South African government departments (at national, provincial, and municipal levels), foreign donors, international organisations, and private-sector IT firms.
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Scaling by changing behaviour
The taxonomy’s conceptualisation of behaviour change is drawn from the Earl et
al. (2001) outcome mapping framework detailed above, which sees developmental
outcomes as being a function of “changes in the behaviour” of “boundary partners”
(2001, p. 1).
Collaborating with outside stakeholders
The Jegede and Jegede (2018) study of the Otigba computer village in Lagos
finds clear evidence of the cluster’s hardware enterprises engaging in external
collaborations of mutual benefit with enterprises outside the cluster, customers, and
trade and industry associations. The Adu-Gyamfi and Adjei (2018) study of the
Suame Magazine cluster in Kumasi, Ghana, finds a long history of collaboration
between enterprises in the cluster and the Technology Consultancy Centre (TCC)
at Kumasi’s Kwame Nkrumah University of Science and Technology (KNUST). The
Rutert and Traynor (2019) study of social innovation and social entrepreneurship by
two Indigenous enterprises in rural South Africa—Vukuzenzele Medicinal Plant
Nursery and Garden (Vukuzenzele Plant Nursery) and the Kukula Traditional
Health Practitioners Association (Kukula Healers)—finds that both enterprises
had a strong ethos of collaboration, and behaviour change, in their interactions with
external stakeholders.
Engaging in systemised outreach and inclusion
Another key modality for enterprises seeking scaling through behaviour change is
their engagement in outreach and inclusion activities. Some of the most prominent
examples of systemised outreach and inclusion efforts are found in the work of South
African maker communities (Armstrong et al., 2018; De Beer et al., 2017; KraemerMbula & Armstrong, 2017). The aforementioned Kluyts MakerSpace, in the South
African town of Knysna, seeks to provide low-cost workspaces and enterprise
opportunities to local woodworkers who have been marginalised by the decline in
the region’s once-vibrant furniture-making sector. Workspace, in the town of Hout
Bay near Cape Town, has a skills-building project called The Employable Nation
(TEN), which targets unemployed youth living in Hout Bay’s impoverished informal
settlements. The I Make Makers Lab in Irene, next to Pretoria, uses its mobile maker
unit to work with under-employed artisans and craftspeople in rural areas. KATO’s
Women in Tech Cape Town and Geekulcha’s Raeketsetsa are both projects that
actively promote and build participation by girls and women in making. And the
Wits University Tshimologong MakerSpace (formerly called the DIZ MakerSpace)
in Johannesburg, the Gauteng Provincial Government eKasi Labs, and the Sebokeng
FabLab all collaborate with innovators from low-income communities (De Beer et
al., 2017).
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Scaling by building sustainability
The taxonomy’s conception of scaling by building sustainability rests to a great extent
on the assumption that the more sustainable an enterprise is, the greater its potential
will be to engage in the taxonomy’s other three kinds of scaling as covered in the
preceding sub-sections.
Participating in communities of practice
ElHoussamy and Rizk (2018, 2020), in their study of the work of maker communities
in North Africa, find that Fab Lab Egypt has developed a strong community of
practice, as exemplified by its shift from delivery of services via a single makerspace
to delivery of support to the entire network of Fab Labs in Egypt. ElHoussamy
and Rizk also find that Alex Hackerspace in Alexandria is ensuring “close ties to
the Egyptian maker community through co-hosting workshops and participating
in events” (2018, p. 14), and that the majority of the makerspaces covered by the
study are “engaged in activities that support upscaling and the ensuing sustainable
knowledge-sharing processes” (2018, p. 32). In South African maker research, De
Beer et al. (2017) find evidence of each individual maker collective taking steps
to build a community of practice, as well as evidence of the makers building and
participating in national, African continental, and international maker-oriented
communities of practice—with ICT platforms allowing for community members
to overcome barriers created by geographical remoteness.
Developing human capital
The Belete (2018a, 2018b) study of Ethiopian small enterprises finds in-house, onthe-job training to be integral to the enterprises’ ability to scale up their operations.
The Jegede and Jegede (2018) study of the Otigba ICT cluster in Lagos finds a
link between informal MSEs’ in-house training and annual turnover and, in turn,
increased innovation capability. In their survey of Botswana small enterprises, Ama
and Okurut (2018) find that 56.4% of the enterprises say they have scaled via an
“increased number of skilled employees”, and nearly half (48.7%) say they had scaled
“through motivation of their staff ” (2018, p. 28).
Engaging in open, collaborative innovation
While research has found open, collaborative innovation to be relevant to all four
of the taxonomy’s scaling categories, its strongest roles are likely here in the fourth
category: scaling by building sustainability. The Baarbé et al. (2017, 2019) study of
sharing of open data to support scaling of small-scale farming and fishing enterprises
finds strong evidence of open, collaborative approaches, particularly in the case of the
Abalobi fishing management mobile apps in South Africa, developed collaboratively
by project leaders and small-enterprise fishers. Open collaboration is also found to
be central to the sustainable scaling of enterprises in three aforementioned informalsector clusters—the Otigba ICT hardware cluster in Lagos ( Jegede & Jegede, 2018),
the Suame Magazine informal-sector cluster in Kumasi, Ghana (Adu-Gyamfi &
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Adjei, 2018), and the Shiro Meda handloom-weaving cluster in Addis Ababa (Belete,
2018a, 2018b)—and in the Woza Moya craft enterprises project in KwaZulu-Natal,
South Africa (Oriakhogba, 2020a, 2020b). Also, the studies of maker communities
in South Africa, Egypt, Tunisia, and Morocco have found an ethos of open
collaborative innovation to be a central motivation for individuals’ participation in
these communities, and thus a crucial driver of sustainability (see Armstrong et al.,
2018; De Beer et al., 2017; ElHoussamy & Rizk, 2018, 2020; Kraemer-Mbula &
Armstrong, 2017).
Grounding innovations in social challenges and environmental management
In their study of the use of 3D-printing by social entrepreneurs in South Africa
and Kenya, Schonwetter and Van Wiele (2020) find that the entrepreneurs perceive
scaling “as being linked to becoming (more) sustainable, and increasing the impact of
their work and products” (2020, p. 18). In their case study of scaling of smallholder
farming in Uganda, Dagne and Oguamanam (2018, p. 7) identify the importance
of “paying attention to environmentally sustainable practices” as part of “scaling up
agricultural economies”. The Baarbé et al. research (2017, 2019) into the Abalobi
mobile apps developed for and with South African fishers find environmental
management goals to be interwoven with scaling goals. The two South African
Indigenous enterprises studied by Rutert and Traynor (2019)—Vukuzenzele Plant
Nursery and the Kukula Healers—are found to have forged strong links to livelihood
development and responsible environmental stewardship in the impoverished, remote
rural area where they are based.
Establishing communal knowledge governance
In their study of potential scaling of production and market access by Ugandan
smallholder farmers,Dagne and Oguamanam (2018) find that one group of farmers,
the vanilla growers of Uganda’s Mukono District, could potentially increase the
sustainability, through scaling, of their production and market share if they were to
communally develop a geographical indication (GI), i.e., a trademark that promotes
and protects the locally specific features of Mukono vanilla. In the Rutert and Traynor
(2019) study, a key dimension of the Kukula Healers’ success is found to lie in their
development of a bio-cultural community protocol (BCP) to govern the medicinal
plant-related traditional knowledge (TK) held by the organisation’s members.
5. Conclusions
In conclusion, it must once again be stressed that the four scaling conceptions in the
taxonomy proposed in this article are conceived as overlapping, i.e., one can expect to
find more than one, and often all, of these four scaling elements present in the actions
and objectives of a knowledge-based enterprise operating in an African innovation
setting. It is for that reason that several studies are referenced numerous times in this
article’s mapping of research findings against the taxonomy.
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In setting out these four overlapping conceptions of scaling, which we have found to
be valuable for the mapping of research findings, it is our hope that we are providing
a framework that can be useful to other researchers, and to policymakers, scholars,
private-sector players, civil society actors and the actual African enterprises engaged in knowledge-based innovation in the continent’s myriad and vibrant innovation settings.
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