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Abstract
In this paper, we explore two popular medically-inspired innovations in 
Kenya and Tanzania during the Covid-19 pandemic to illustrate how a 
newly identified infective agent triggered collective, top-down, targeted, 
and repurposed innovations in the East African context. We point out the 
key determinants in the development and adoption of new approaches 
during the Covid-19 crisis and illuminate the collective processes of emo-
tional regulation and social support that led to collective adaptation and 
ultimately, resilience. Our findings contribute to the growing body of liter-
ature on entrepreneurial resilience.

“When I saw what China had to do to isolate an enormous part of their 
population, my first thought was Africa. How in the world are they going to 
deal with this? I have been in townships all over Africa, and slums. When we 
talk about in our country [United States of America], physical distancing and 
then handwashing, if you live in a slum, you can’t physical distance, you have to 
go out and get your meal, you don’t have clean water to wash your hands, and 
so as soon as I saw that, and I know from the foundation’s work how quickly 
disease spreads, I thought, oh my gosh, we have a crisis on our hands that we 
aren’t even talking about…” ( Melinda Gates, CNN Interview 2020)
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Introduction
In March 2020, when the World Health Organization declared that the 
progress of the novel coronavirus (Covid-19), amounted to a global pan-
demic (Musa et al. 2021), various individuals and organizations expressed 
their fear that African countries would be unable to respond to it effec-
tively. The United Nations Commission for Africa (UNECA), for its part, 
predicted that the pandemic could claim anywhere from 300,000 to 3.3 
million lives in the continent (2020). Indeed, the Covid-19 pandemic re-
vealed staggering healthcare inequalities between developed and develop-
ing countries. For example, most African countries lacked adequate criti-
cal care facilities to address the effects of Covid-19 (Craig et al. 2020). A 
Reuters survey found that there was fewer than 1 intensive care unit (ICU) 
bed per 100,000 people in the continent at the onset of the pandemic; 
countries like Nigeria and Ethiopia, with approximately 200 million and 
115 million inhabitants respectively, possessed only 350 ventilators each 
while Djibouti had no ventilators for its 1 million inhabitants (Houreld 
et al. 2020). All the same, the doomsday predictions for Africa were the 
subject of contested debate, online and in person. Journalists like Okereke 
and Nielsen of Aljazeera cautioned against predicting the apocalypse in 
Africa, pointing out that such predictions were based on the simplistic pre-
sumption that African countries would be “passive victims” of the pandem-
ic (2020). Instead, many African countries implemented various public 
health measures to curb the effects of the virus. Kenya, Uganda, and South 
Africa, for example, instituted nationwide lockdowns at the beginning of 
March 2020 (Stiegler and Bouchard 2020). Still, the global effects of the 
pandemic, including in Africa, are undeniable with as many as an estimated 
6.3 million people across the world losing their lives to Covid-19, 254,000 
of them in Africa (WorldOmeter 2022). 

In addition to the humanitarian effects, the pandemic had devastat-
ing economic effects (Kuckertz et al. 2020). It is estimated that Covid-19 
had led to an 8.8% loss of global working hours amounting to approxi-
mately 255 million full-time jobs, pushing more than 119 million people 
into poverty in 2020 alone (CSSA 2021). Supply chain disruptions (Zhu, 
Chuo and Tsai 2020), trade stagnation (WTO 2020) and other economic 
effects of the pandemic led to the failure and closure of many entrepreneur-
ial ventures (Donthu and Gustafsson 2020; Shepherd 2020). Moreover, 
the pandemic had a detrimental social impact– increasing food insecurity 
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and reversing progress on healthcare and human rights thus setting back 
human development by decades (CSSA 2021). 

Despite the severe effects of the Covid-19 pandemic, it also sparked 
many medical and non-medical innovations across the continent. For ex-
ample, Oppong, Dadson and Ansah (2022) found that in the fight against 
Covid-19 African countries developed and adapted new technologies; 
they also creatively repurposed old technologies. Many innovators came 
forward with inventions. In Senegal, “Docteur Car” (Dr. Car Robot) was 
developed to deliver medications and take simple tests such as body tem-
perature and blood pressure without human interaction (France24 2020). 
In Kenya, a 9-year-old created a foot-operated handwashing machine to 
dispense both water and soap (Wamukota 2020). Nigeria’s iQube Lab de-
veloped My Service Agent, powered by AI and interactive voice response 
to meet the demand for communication from thousands of callers at the 
Nigerian Centre for Disease Control (Adepoju 2020). In Tanzania, herbal 
treatments such as CovidOL were created despite criticism of their hurried 
adoption (Kombe 2020). 

In this chapter, we shall draw from the literature on entrepreneurial 
resilience in adversity and fear, to explore how the Covid-19 pandemic 
triggered innovation in the East African context. We shall look specifically 
at how the individual and societal vulnerability to the crisis triggered posi-
tive reactions from entrepreneurs who created new firms or novel products 
within existing firms using their capacity for innovation. We view innova-
tion as an entrepreneurial action which involves the creation of new prod-
ucts or processes (Schumpeter 1934). As examples of innovations to curb 
the health effects of Covid-19, we propose the Tiba-Vent, a low-cost me-
chanical ventilator invented by fifteen university students from Kenya; and 
the Cubic Bupiji Sauna for steam inhalation treatment which was invented 
by George Buchafwe of Star Natural Products from Tanzania. These two 
case studies help illustrate the different types of innovation that resulted 
from the pandemic, namely, collective innovation, top-down innovation, 
repurposed innovation, and targeted innovation. This chapter, although 
small in scope, illuminates the process of transformation from fear to inno-
vation, adding to the growing literature on entrepreneurial resilience. The 
chapter highlights the critical role of social support in the emotional regu-
lation that allows for proactive behaviour, as well as the importance of in-
stitutional support in enabling innovators to actualize their ideas promptly.
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Framework for Fear and Entrepreneurial Resilience in Adversity 
Varied literature explores the ongoing impact of the Covid-19 pandemic 
on entrepreneurship. Kuckertz et al. (2020) found that the lockdown mea-
sures instituted by various countries to minimize the spread of the virus 
threatened the survival of innovative start-ups and that the spread of the 
virus would probably derail their potential for innovation despite efforts 
to support them. Several scholars predicted that the effects of the pandem-
ic on entrepreneurship would be very severe (Liñán and Jaén 2020), and 
many entrepreneurial firms were indeed forced to shut down (Alessa et al. 
2021; Fubah and Moos 2022). Concerned with ventures’ survival, Giones 
et al. (2020) advocated the adoption of a frugal organizational culture that 
protects resources and offers a path towards resilience. However, litera-
ture on entrepreneurial resilience has shown that there is another side to 
crises and disasters. To understand the process of innovation during the 
Covid-19 pandemic, we have drawn from the entrepreneurial resilience 
literature which views resilience as “a dynamic process of positive transfor-
mation and learning from adverse disruptions that enables firms and indi-
viduals to transform core capacity into action” (Korber and McNaughton 
2018: 12). 

This conceptualization of entrepreneurial resilience allows us to look 
both at new ventures born out of innovation during crises, as well as exist-
ing ventures that create new products, services, or processes in response to 
crises. The perspective of entrepreneurial resilience as a dynamic transfor-
mative process expands the idea of resilience beyond “reactive prepared-
ness, persistence or the ability to cope” which are common in resilience 
literature in other fields (Korber and McNauhton 2018: 17). We there-
fore see entrepreneurial resilience as a great contributor to the resilience of 
communities and economies faced with a crisis (Ayala and Mazano 2014). 
In this view, the resilience of communities is seen as an outcome of entre-
preneurship, and a resource firms can utilize in a crisis to adapt quickly 
and devise innovative ways to absorb shocks (Williams and Vorley 2014, 
2015). In addition, entrepreneurial resilience can also have positive out-
comes for individual entrepreneurs. For example, Williams and Shepherd 
(2016) in their research on entrepreneurs after the Black Saturday bush fire 
in Victoria, Australia, found that helping others using venture creation can 
lead to positive outcomes for the entrepreneurs concerned. Therefore, ven-
ture creation can be transformative for entrepreneurs too, offering auton-
omy, a pathway for change, and opportunities for success in a threatening 



An Inquiry into East African Innovations

89

environment (Williams and Shepherd 2016). Venture creation during a 
crisis might also help entrepreneurs cope with crisis and function better 
(Williams and Shepherd 2016) by re-interpreting their adversity and iden-
tity to emphasize positive rather than negative characteristics (Powell and 
Baker 2014). 

Therefore, it is not surprising that even during the Covid-19 crisis, new 
ventures and innovations were created to help others alleviate suffering. 
This is rooted in the idea that a crisis event can trigger prosocial motivation 
(Grant and Sonnentag 2010) as well as proactive behaviour where individ-
uals act in good time to change a situation (Lebel 2017), so that helping 
others acts as a buffer against negative emotions (Grant and Sonnentag 
2010). That is interesting because the literature has often linked positive 
traits and emotions such as hope, optimism, persistence, and flexibility to 
entrepreneurial resilience (De Vries and Shields 2006; Hmielski et al. 2015; 
Spivak et al. 2014). However, crises and disasters seldom evoke such pos-
itive emotions, instead generally increasing uncertainty for entrepreneurs 
and entrepreneurial actors thus adversely affecting their ability to innovate 
(Brown and Rocha 2020). Furthermore, the global lockdowns and physi-
cal distancing measures in response to the pandemic increased individual 
anxiety, stress, loneliness, depression, domestic violence, and sensitivity to 
social threats (Debata, Patnaik and Mishra 2020; Donthu and Gustafsson 
2020; Campbell 2020). 

As previously stated, the individuals we interviewed cited fear as a 
motivation to be involved in innovation during the pandemic. Indeed, 
fear aroused by uncertainty and lack of control over the situation (cf. 
Ellsworth and Schorer 2003; Lebel 2017) was a common emotion during 
the Covid-19 crisis. Various entrepreneurship scholars have previous-
ly studied the relationship between fear and entrepreneurship (e.g., Foo 
2011; Grichnik et al. 2010). Cacciotti and Hayton (2015) argued that fear 
is an intriguing aspect of entrepreneurship because it can motivate both 
engagement and withdrawal from tasks, tending then to degrade opportu-
nity evaluation and exploitation (Grichnik et al. 2010; Welpe et al. 2012). 
However, self-control can help individuals overcome fear and proceed 
with entrepreneurial action (Van Gelderen et al. 2015). Other studies ad-
dress the fear of failure and its impact on entrepreneurship (Arenius and 
Minniti 2005; Weber and Milliman 1997). Some management literature 
too addresses the subject of emotion in organizations, emphasizing its 
functional role (Ashkanasy, Humphrey and Huy 2017; Elfenbein 2007). 
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Other studies specifically address fear and illustrate how individuals, espe-
cially employees, overcome fear and other negative emotions to embrace 
proactive and prosocial behaviour. For example, Lebel (2017) argues that 
both anger and fear can act as signals that things need to change, and can 
therefore inspire proactive behaviour in individuals. Although fear is nor-
mally associated with avoidant behaviour and inactivity (Frijda et al. 1989; 
Shaver et al. 1987), it can also activate a “can-do” attitude that stimulates 
effort and careful planning when there is sufficient emotional regulation 
and support from others (Lebel 2017). Fear due to external threats might 
trigger individual action also to protect the collective (Vuori and Huy 
2016).

Nevertheless, fear caused by pandemic diseases or other disasters is an 
interesting and underexplored phenomenon; we shall therefore demon-
strate, based on this framework, how popular “medical” innovations in 
Kenya and Tanzania during the Covid-19 pandemic came into existence 
and examine the innovations of the entrepreneurs involved in the two cases.

The East African Context
We selected two East African countries, Kenya and Tanzania to contex-
tualize this discussion. Although the two neighbouring countries share 
approximately 758 kilometres of border (Tairo 2022) and exhibit many 
cultural similarities, they adopted quite different responses to the pandem-
ic. The two countries neatly represent the intra-regional differences, with 
Tanzania – along with Burundi and the Democratic Republic of Congo 
– being relatively lax about the pandemic in comparison to Kenya which 
along with Uganda, Rwanda, and South Sudan (Eyakuze 2022) adopted 
strict anti-Covid-19 public health measures from the start, instituting na-
tional lockdowns and curfew systems (Crisis24 2020). Kenya instituted ex-
tensive testing and vaccination policy, too (McDade et al. 2020). Tanzania 
in fact changed its approach more than once. For example, at the beginning 
of the pandemic, the country announced school closures but did not intro-
duce lockdowns. Many WHO countermeasures such as physical distanc-
ing and handwashing were introduced (WHO 2020) but Tanzania relied 
on religious faith and traditional medicine in the fight against Covid-19 
(Mpota 2020). After the first wave, however, Tanzania declared God’s vic-
tory against Covid-19 and began to reject many WHO recommendations 
including the reporting of Covid-19 statistics (Mutahi 2020). At that time, 
various leaders demonstrated traditional healing methods such as steam 
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inhalation and the use of herbal tonics (Anonymous 2021). Subsequently, 
many popular innovations at the time infused the traditional aspect. But 
then, in 2021 after the sudden death of Tanzania’s president, a new ad-
ministration introduced vaccination and adhered to WHO recommended 
measures against the pandemic (France24 2021).

Case Examples
To reflect these dynamics and for their popularity in their respective coun-
tries, we selected two “medical” innovations, Tiba-Vent from Kenya, and 
the Cubic Bupiji Sauna from Tanzania. The first author is from Tanzania 
and had some prior knowledge of popular innovations in Tanzania during 
the pandemic. We also conducted a simple Google search for popular in-
ventions in East Africa, from which the top result was Tiba-Vent, whose 
fifteen inventors had won UN Persons of the Year awards in 2020, and a 
Head of State Commendation. We collected archival data in the form of 
news reports and then interviewed key individuals involved in the process, 
first talking to Fidel Makatia and Daniel Kabugi from Kenya, the lead- and 
co-inventors of Tiba-Vent. The interviews with those informants were 
carried out in English by the first author via Microsoft Teams. With the 
interviewees’ consent, the interviews were recorded and used for analysis. 
We also included a media interview with Cynthia Thuo, another Tiba-Vent 
co-inventor who led the signal processing team. From Tanzania, we inter-
viewed Saidi Zelafi who works at Star Natural Products which created the 
Cubic Bupiji Sauna for steam inhalation treatments. That interview was 
conducted face to face and in Swahili, and while not recorded the inter-
viewee allowed the interviewer to take notes during the interview, which 
were then translated into English. Each of those interviews lasted approxi-
mately an hour. Our efforts to interview the owner and lead inventor of the 
Cubic Bupiji Sauna were unsuccessful, so we were forced to rely wholly on 
his prior media interviews. Table 1 below shows our data usage. 

Case Analysis
We used an abductive, comparative case study approach (Caza et al. 2018; 
Gray 1994) to explore how entrepreneurs devised innovative solutions in 
the circumstances of the Covid-19 pandemic in East Africa. Our explora-
tion was guided by the Covid-19 phenomenon, and we simply sought to 
inquire if African entrepreneurs acted innovatively during the pandemic, 
what new things they came up with and how they came up with them.  
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The explorative nature of this study required constant iteration between 
the phenomenon of innovation during the pandemic, our data, and exist-
ing entrepreneurship literature. Abductive reasoning uses a combination of 
existing knowledge and imagination to explore new phenomena and gen-
erate new knowledge (Mantere and Ketokivi 2013). Our analysis was que-
ry-driven, with constant iteration between literature and data throughout 
the data collection process as is common in abductive reasoning (Locke et 
al. 2008). First, we looked at each case study individually, posing questions 
about the innovation process. We mapped the process using diagrams and 
coded the triggers for innovation, the innovation process, and the outcome 
for each. We had ample information about triggers from Tiba-vent since 
we had interviewed key people in the process. For the Cubic Bupiji Sauna, 
we used public information and the interview with Zelafi. Second, we 
compared the two cases, looking at similarities and differences in the pro-
cesses. We utilized intra-case comparison (Weidner and Mantere 2019) to 
explain consistency and variations in the accounts. For example, in the case 
of Tiba-Vent, we noticed that both interviewees felt that the idea of doing 
something about the Covid-19 situation had originated in their thinking 
and that they had brought their thoughts to the group for discussion. We, 
therefore, concluded that the individual and collective processing of the 
pandemic were intertwined. We also conducted inter-case comparisons 

Table 1: Data usage

s/no Data source Type of data Mode

1 Interview with Fidel Makatia (Tiba-Vent) Primary Online via teams

2 Interview with Daniel Kabugi (Tiba-Vent) Primary Online via teams

3 Cynthia Thuo, Women in Tech interview (Tiba-
Vent)

Archival Technovation show, 
Youtube

4 Interview with Saidi Zelafi (Cubic Bupiji Sauna) Primary Face to face

5 News clip: Mashine ya Kujifukiza Yazinduliwa 
Nchini Tanzania Hospitali ya Muhimbili (Cubic 
Bupiji Sauna)

Archival News Interview, 
Habari24

6 News clip: Hospitali ya taifa ya Muhimbili 
yazindua mashine ya kujifukiza (Cubic Bupiji 
Sauna). https://www.youtube.com/
watch?v=cgjf1DVupyAandab_
channel=MLIMANITVUDSM

Archival News Interview, 
Mlimani TV UDSM
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(Eisenhardt 1989) where we included a large amount of contextual in-
formation about the pandemic in individual countries. For example, we 
included Tanzania’s and Kenya’s stances on Covid-19 to understand the 
emerging differences we noted in innovation processes and outcomes. We 
wrote each other WhatsApp messages to record our emerging insights and 
discuss the preliminary ideas of the phenomenon from the interviews and 
literature. This method was quite similar to memos utilized in the abduc-
tive approach, such as in the study of Caza, Moss and Vough (2018). We 
then used a grounded theory approach to organize our data into first-order 
codes, second-order themes, and aggregate dimensions (Glaser and Strauss 
1967). Figure 1 below (and the Appendix) shows a sample of our data 
structure. 

CASE I: Tiba-Vent (Kenya)
In March 2020 the government of Kenya instituted a nationwide lockdown 
in response to its first cases of Covid-19. Schools and universities closed, 
and students were required to return home. During that time fifteen stu-
dents at Kenyatta University, and Jomo Kenyatta University of Agriculture 
and Technology got together through a WhatsApp group and developed a 
low-cost mechanical ventilator. Their multidisciplinary invention took into 
account the needs of the Kenyan healthcare system, the availability of elec-
tricity, transport, and the needs of healthcare workers during the pandemic. 
As a result, the ventilator included a backup battery able to supply sufficient 
power for up to five hours, a mechanical design that considered vibration 
caused by the poor surfaces of Kenyan roads, as well as remote access so that 
there was no need for health workers or the machine’s operators to be present 
in the room with the patient. Moreover, more than one ventilator at a time 
could be controlled from a tablet computer. Supply chain disruptions re-
quired the construction of the ventilator to be feasible using locally available 
materials, which meant too that it was cheaper than any imported ventilator. 
Tiba-vent is currently undergoing clinical trials in Kenya. (Summary from 
interviews with Fidel Makatia and Daniel Kabugi, innovators of Tiba-Vent)

In analysing the interview and secondary data, we noted seven key themes 
in the process of innovation: peer support, collective innovation, leader-
ship, institutional support, institutional hurdles, targeted innovation, and 
individual transformation. Those themes help to explain the innovation 
process and outcome for Tiba-Vent.
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Fear of pandemic:
Everyone was afraid, and hopeless
Everyone decided to protect themselves

Emotional regulation:
We asked ourselves what we should do
Came up with ideas from IEEE WhatsApp group

Mentorship:
Support to carry out process from professionals
Everyone decided to protect themselves

Peer support
Division of work in items
Help each other learn
Regular meetings online
Multi-disciplinary team

Team management skills
Project management skills
Previous leadership experience
Flexibility in learning

Financial support
Comprehensive support
Mentorship
Policy support - deregulation
Political and media support

Lack of policies
Lack of standards
Government unpreparedness

Continued prosocial behaviour
Start social enterprise
Support other innovators

Self-efficacy:
I saw my own potential
I had more respect for myself and my tools

Mindset change
Creating hope
Spark new innovations

Fear

Collective
processing

Teamwork

Leadership

Institutional
support

Institutional
hurdles

Individual
transformation

Social
transformation

Trigger for 
collective
innovation

Conditions for 
collective
innovation

Transformative
effect of
innovation

Figure 1: Data structure diagram

First order codes Second order themes Aggregate Dimension
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- Collective Processing and Peer Support
The innovation of Tiba-Vent during the Covid-19 crisis was inspired by 
fear of the effects of the pandemic on the Kenyan community, as stated in 
2022 by Daniel Kabugi, one of the fifteen innovators behind Tiba-Vent:

“At the end of January 2020, everyone was sent home from university because 
of Covid-19. The Kenyan government introduced curfews, and everybody 
was told to go home as a way to manage Covid-19. Everybody was scared. I 
remember we were also scared because the news that we were getting from 
the media was that Covid-19 was very difficult to manage and that it’s a 
tricky disease… And I remember our vice-chancellor, prof. Wainaina, when 
he announced that we need to go home, he reminded us like three times – 
take care of yourselves, take care of your parents, protect yourselves, wear your 
masks, social distance, sanitize, visit any healthcare place that is close to you 
if you have certain symptoms, and he repeated so many times, so we were all 
scared at first as we went home.”

Cynthia Thuo echoed Kabugi’s statement that fear – and hopelessness 
– pushed them to innovate: “When Covid-19 struck, everyone was left 

Lockdown and school 
closure.

Fear of pandemic

What can I do? What 
can I do? Individual 
and group processing 
of the pandemic

Research and group 
proposal for 

mechanical ventilator

Pitching research 
proposal to the Dean 
(6 team members)

Support from the 
university to create 

the ventilator. Creating 
a multi-disciplinary 
innovation team of 

students and mentors.

2nd prototype - 
accuracy and 

biocompatibility of 
materials

3rd prototype - 
Fool-proof parts 
design for rapid 
manufacturing

MVP - address 
Kenya-specific 
challenges in the 

design

Seek certification Clinical trials

Figure 2: Tiba-Vent innovation process (from interviews with Kabugi and 
Makatia)
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hopeless, people started panicking, and people were just dumbfounded 
and others were desperate, people were dying everywhere.” In 2022 Fidel 
Makatia, the lead inventor of Tiba-Vent expressed similar sentiments about 
the pandemic news:

“When Covid-19 came to Kenya, I don’t know if that’s how it was received in 
Europe, but in Kenya, it was like a death sentence once you get it. And everyone 
was panicking. It’s called the novel coronavirus, so no one knew how it was 
going to go. The media was on it so much. One of the things that alarmed 
me was the high death rate in Italy. I used to see very alarming and shocking 
images from abroad… And the media was constantly saying that ventilators 
aid in the treatment and Kenya only had five hundred ventilators recorded, 
and out of those, we weren’t even sure how many were working. The countries 
where Kenya used to get their ventilators banned exports of ventilators, 
including India. So, there was nowhere Kenya could get their ventilators. And 
the companies from China that were willing to sell ventilators had too many 
orders, and the news said it would take six months to get your order.”

The individual students behind Tiba-Vent went through different individ-
ual and collective processes to make sense of the pandemic. For Makatia, 
he felt immense responsibility to use his college education to help his com-
munity, as he stated:

“I am the first person in my family to do engineering and to go to campus 
[university] for that matter, and so when I went home [due to the lockdown], I 
said to myself, I can’t stay here with my parents because they sent me to campus 
to bring solutions… so I knew there was something I could do for Covid-19. 
So, I went online to check. I realized there are things I can do with Covid-19, 
either create a vaccine or create a cure, then I discovered something called a 
mechanical ventilator, I did not know about them… So, I said, I can’t create 
a cure or a vaccine because I don’t do pharmacy or medicine, but this thing 
called a ventilator looks like a machine, and I have been working with machines 
before. I started digging online about ventilators. At that time, companies 
weren’t disclosing information about how they are made, but I realized it is a 
machine that can be made. So, I reached out to a few friends, we started as four 
people, one lady, and three men. We did a research proposal and I sent it to 
my Dean and Director of Innovation at KU [Kenyatta University] [to make a 
mechanical ventilator].”
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Kabugi went through a slightly different process of contemplation with a 
classmate. He looked up to his mentors as an example of what to do in the 
crisis, stating:

“We were speaking with one of my classmates called Christine Uwere, and 
we were talking and asking ourselves – In such a crisis, what are our mentors 
doing, what is their input? Because our mentors are biomedical engineers, they 
are quite ahead of us, and they have quite a lot of experience in biomedical 
engineering. And so, we were asking [how they were responding to the crisis]. 
We wanted to understand the role of biomedical engineering in [the] crisis.”

Cynthia, like Kabugi and Makatia, also found solace in the IEEE WhatsApp 
group, as she intimated: “We had the IEEE club, or rather organization, 
and we were very agile, using the team we came up and brainstormed about 
what we can do.” Their IEEE WhatsApp group which was crucial for the 
ideation process served too as a space for emotional regulation and peer 
support:

“During that time, we were able to see there are so many things that I could do. 
With that, I moved to the IEEE WhatsApp group, and the idea was introduced 
into the group, and my Chair took it and that’s where we started to organize 
the team, and we told ourselves that we can make a device that will be able to 
support healthcare and help manage Covid-19.”

The team members collaborated online to create design concepts. 

- Collective Innovation
The process of designing Tiba-Vent was both collective and multi-disci-
plinary. Makatia cites urgency as the key driver of this collective innovation:

“I saw that time is of the essence in innovating this machine, so one hand could 
not suffice. And there was also an issue of diversity because one man can only 
have his perspective, but there are people with other perspectives. So, when 
you bring a team together, you have the most optimal idea. What you think is 
right, someone may analyse it and find fault with it. That’s why, the team had 
guys from pharmacy and nursing, people who actually use the machines on 
patients. The doctors understand the human body, but engineers understand 
machines, the physics.”



Neema Komba & Chanyoung Park

98

The collective processes allowed for the division of labour and peer-sup-
port while also minimizing the risk of failure, as stated by both Makatia 
and Kabugi:

“Every team brought in their parts, and we would meet every evening and ask 
each other if we had any challenges or learned anything new and slowly made 
progress in all aspects of design.” (Kabugi 2022)

“I remember one day we failed to create one logic, one of the modes in 
the ventilator, so we called someone from the medical team, and all of us 
(engineers) sat down with books and pens and he explained to us how humans 
breathe, and we visualized how to mimic that with a machine. So, that’s how 
diversity helps. Calling on those fifteen guys was the best idea.” (Makatia 2022)

Working with their group of peers was crucial to the success of their inno-
vation. Social support from constant online discussions not only enhanced 
their collective emotional regulation but also encouraged their willingness 
to act on the problem and find suitable solutions. Kabugi explains:

“So, we had to divide the group […] into several teams – electrical, biomedical, 
research, design. From there, we were able to start smaller WhatsApp groups. I 
was in the electrical group. We went first researching how a ventilator is made, 
what are the components, what are parameters, what are the standards, how 
does it work, the current challenges with ventilators in the field… after we got 
all that information, we could do regular meetings online. From that, we sent 
a lot of research materials and agreed as a team on the direction we should 
go. So, after we had a good picture, that’s when we decided to do the design. 
The mechanical team was last to start design work because we started with 
electrical.”

At first, the inventors of Tiba-Vent had not thought of commercializing 
their innovation. The purpose was purely to benefit the collective. As 
Makatia stated in 2022, the choice to create a ventilator was also due to the 
demand in the Kenyan healthcare system: “The main idea was to increase 
the number of ventilators in the country, because, at the time, there were 
around five hundred ventilators for fifty million Kenyans.” Kabugi also ex-
pressed similar sentiments, stating:
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“Our main aim was to do designs, create prototypes, get them to our mentors 
so they approve the designs, and share the information with other students 
from other universities or manufacturers so that they can produce them. We 
were trying to volunteer our skills to help the healthcare system.”

To innovate during the Covid-19 crisis, the team had to overcome the fear 
of failure throughout the process. The time constraints as well as media, 
political, and public pressure further exacerbated the team’s fear, especially 
when things did actually fail in the process, as Makatia revealed:

“There was fear of failure before and during, especially since we were making 
something from theory, fear of failure was always with us. I remember the first 
prototype, there is something called a blender in the ventilator, and we had 3D 
printed it, and as soon as we put it in the ventilator and started pumping air, 
the thing just exploded. And we just went back to zero because everything had 
exploded. And we couldn’t tell the university that it had exploded, and so, we 
had to make sure it was working by the time they came to check in two days. Just 
before we had been scheduled for a test for the KEBS certification, there was a 
power surge, and we hadn’t put any protection, so power surged and the entire 
motherboard exploded again, and the machine went silent. And two days after 
that, the cabinet secretary for industrialization, Hon. Betty Maina was supposed 
to come and check the ventilator before she reported to the president, and the 
thing just exploded.”

Nevertheless, the fear of failure did not paralyze the team, and Makatia 
revealed three key factors that helped the team overcome the fear and con-
tinue even in the face of possible failure: experience, peer and institutional 
support as well as faith, as seen below:

“There was something greater driving us. 1. The fact that we have made 
machines before, and we have seen them failing and failing before they 
work, although this was a new machine to us, but machines weren’t new. 2. 
Motivation from the university and team of experts, and team members. 3. 
Motivation, your belief system. For example, I am a Christian, and that belief 
system is that it can be done, so I was holding on to faith. Something might not 
be visible, but you just have to believe. For example, our first machine that we 
ran in front of the media, it was the first time we were actually running it, it had 
never run before that, we hadn’t had time to test it. We had to believe it would 
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work. But fear was there, but we didn’t let the fear get the best of us because we 
need to do something.”

- Leadership 
The success of the Tiba-Vent innovation was a testament to the strong lead-
ership of team leader Makatia, who credited his previous leadership roles 
at IEEE and Google campus for the people- and project-management skills 
he needed to lead the innovation team and which he admitted were more 
important than technical skills. Leading a diverse team of highly talented 
individuals required a cool head and the ability to forge consensus.

“My team was diverse in gender, so, I had to talk to each individual differently. 
I needed to learn how to manage each team member individually because each 
of them had a different thing that got to them if you wanted results. Each 
member of my team was bright, and everyone thought without them there was 
no ventilator, which was right, but for some of them, it got into their heads, 
and they started treating others badly, and so, I had to learn how to manage 
these talents and make sure deadlines are met and keep the morale up.”

Leading a team that innovates in a crisis, pressed for time, also required a 
lot of flexibility from Makatia. As he stated:

“As a team leader, I had to be flexible and willing to learn, not be stuck in what 
I know. Being willing to listen and learn from others. Some of these skills I 
had learned as the head of IEEE on my campus, and the head of Google on 
my campus, so some skills I already had, but some I had to learn. Patience, for 
example, I had to learn patience with yourself, others, and the country.”

However, its overall direction wasn’t the only important aspect of the Tiba-
Vent team, for its sub-division allowed others to lead smaller teams. For 
example, Cynthia Thuo led the signal processing team. Like Makatia, Thuo 
too had previous leadership positions at IEEE. 

- Institutional Support 
Still, to make the first mechanical ventilator in Kenya a great deal of institution-
al support was required, initially from the Dean and Director of Innovation at 
Kenyatta University, for the idea itself. Thuo cites the team’s lack of resources 
as the main driver for their decision to seek support as stated below:
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“We saw that it would be very hard to make it, we didn’t have capital, and so 
we approached the school. They housed us and helped us actualize what we 
had conceptualized.”

To that, Makatia added:

“The university looked [at our proposal] and saw that it was something very 
viable. So, they called me to come to the university and talk to them. So, I 
went and pitched it. They asked how many people we are, and for that time we 
were around six. The university said that we should expand the team so that we 
can include guys from medicine, pharmacy, and nursing. So, we expanded to 
around fifteen. They decided to finance this first innovation.”

The support from the university was comprehensive throughout the pro-
cess of innovation. According to the interviews, the university gave the 
student innovators all the resources they required including food and ac-
commodation. The students also had mentors, who were involved from the 
very earliest phase of the project, which amounted to an exceptional level 
of support, as both interviewees stated:

“The university came with a committee of fifteen professors from each school 
– three from engineering, two from medicine, one from pharmacy, each school 
was represented including sports science, just to make sure the team members 
were physically fit. And that really helped us.”

“We were supported with a good structure to carry out the process. At first, 
we were doing it at our own student level, and then we were given a team of 
mentors by the VC, in electrical, mechanical, biomedical, medicine, nurses, 
anaesthesiologists, and surgeons, to support us. That’s when we had a good 
structure, and we were down to reviewing our designs according to criticisms 
from mentors, and we improved them until we were able to create a working 
prototype.”

According to Kabugi, the availability of a multi-disciplinary team of men-
tors and students allowed practitioners in the field to design from experience 
rather than from theory alone, and in addition to offering financial and men-
toring support during the design process, in the later stages, the university 
helped the team register their IP and establish contact with regulatory bodies. 
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While the institutional support from the university was excellent, sup-
port from the media and politicians had some mixed repercussions for the 
Tiba-Vent team. According to Makatia, the media coverage helped them 
secure funding from The Kenya National Innovation Agency. The team 
also obtained a fund of 21 million Ksh [~180,000 USD] from Grand 
Challenges Africa, while companies across the world expressed interest 
in the team and offered support. However, the involvement of the media 
and politicians during the design process derailed the team’s motivation, 
shifting their initial prosocial and collective attitude to their innovation. 
According to Makatia when interviewed in 2022, the media’s reporting in-
fluenced the investors too, by changing expectations of the project to meet 
the media’s demands. That too put more pressure on the team, causing rifts 
among its members, as illustrated below:

“After we did the first prototype, which we did within eight days and it really 
shook the entire country because no one knew it could be done within such 
a short time, and it was working, only it wasn’t very accurate. So, after we did 
that, the news coverage stepped in and some of the team members had not 
been exposed to such kind of publicity before, of news, popularity, and fame, 
and some team members started being selfish, and they could go to media 
and claim that they are the only inventors. One guy claimed he was the only 
inventor and there was no team. And people were seeing it was time to be 
billionaires or millionaires. So, I had to call my team members and sit down 
with them to make them see the big picture that it’s not about fame and that 
the ventilator wasn’t working accurately, and that it wasn’t the end product. If 
you see the first prototype, it was very ugly. If someone takes credit for that, 
it doesn’t make sense. That made some team members angry. Because some 
politicians started getting involved and tried to promote team members from 
their own constituencies as if they are the only team members and others were 
feeling left out and not getting credit and wanted to leave the team. I had to 
talk to them, and the meeting lasted all night, and I settled on how to work.”

Therefore, although media involvement helped the project raise the fi-
nance so badly needed for implementation, it also added unnecessary pres-
sure to the team. However, strong leadership from Makatia and support 
from the university helped them overcome the interference and complete 
the process. 
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- Institutional Hurdles
However, not everyone who heard the idea of Tiba-Vent was keen to lend 
support to the team despite the need for ventilators in Kenya. Makatia ex-
plained during the 2022 interview with him:

“Not everyone I pitched to, believed that such a thing could be made in Kenya, 
in Africa, because it’s a very delicate machine, a class 3 medical machine. Before I 
went to the university, I spoke to some companies to finance it, but they said no.”

Ironically, because of the novelty of such an innovative approach in the 
Kenyan context, the students struggled to jump the institutional hurdles 
from their regulatory authorities in Kenya, who were ill-prepared to certify 
medical devices created there. As Makatia stated:

“We went through a lot of challenges when we were going through the 
required bodies, like the Kenya Bureau of Standards (KEBS) and Pharmacy 
and Poisons Board (PPB). Kenya didn’t have a standard for manufacturing a 
ventilator. There had never been a locally manufactured medical device, so they 
didn’t have any standards to work with… I took so long in PPB, one and a half 
years because they did not have any standards for that, and they were scared 
that they could kill someone and will get sued.”

Moreover, the lack of technical standards covering domestically-made in-
novations was not unique to Kenya, as Kabugi found out:

“Some of these regulatory bodies have never tested a ventilator. Most of 
the existing rules are for testing imported ventilators based on US FDA, 
and also, CE from Europe. The country has also regulations for fabricating 
and refurbishing equipment, but those weren’t applying to our equipment, 
which was made 100% locally made and assembled. We tried to get some 
documentation from other African countries as well, but they all had the 
same standards for importation. It was the first mechanical ventilator to be 
developed and manufactured in Africa.”

The slow pace of the certification process was disheartening to the innova-
tors, especially since they wanted their ventilator to help save lives as soon 
as possible. However, the response during a crisis cannot be the same for 
everyone. Of course, the disruptions of the lockdown and curfew systems 
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slowed the operations of governments and businesses worldwide (OECD 
2020a; OECD 2020b) but some of the hurdles could have been at least 
lowered if African government regulators had had policies or protocols in 
place that could have prepared them for disaster and emergencies. Makatia 
expressed it like this:

“Most of these regulators, to certify us, they had to meet as a board, and most 
were in their rural homes, and most of them are old, so they are scared of their 
vulnerability to the disease. What made us wait so long was PPB, because they 
were saying that some of their board members were abroad and locked down. 
And Zoom and online meetings were really new, especially for government 
bodies… We expected them to hurry. Because of bureaucracy and laws, we had 
to wait. There were days we used to be recalled back to school to sign some 
forms. We had to design our own protocol for sanitizing the ventilator. It has 
been a lot of headaches.”

The regulators’ lack of preparedness placed all the risk and responsibility 
on the designers even though their efforts were in support of the Kenyan 
healthcare system. In addition, the risky nature of the innovation prompt-
ed certain regulators to take extra precautions, as to hurry or suspend some 
of the safety requirements for a delicate machine such as a ventilator could 
come at a high cost to patients.

However, despite their caution, there was also a willingness among the 
regulators to engage in conversation and create a solution. The university 
also continued to support this engagement that helped the team advance 
from certification to clinical trials, as reported by Makatia: 

“We had to sit down with them, go through the theory, go through ISO and 
FDA standards and create standards before they could certify our machine. 
That took long, we had to have them in the process, and we had to explain the 
process.” 

Although it took them longer than anticipated, the Tiba-Vent team was 
able to secure all the necessary certifications and by January 2022, they be-
gan clinical trials for their ventilator. 
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- Targeted Innovation
“Africa has unique challenges, so we can’t transfer technology directly, the 
best thing we can do is to create tailored solutions, so we can have more 
impact,” said Makatia in his interview. The Tiba-Vent inventors talked 
about the need to design a solution in response to a crisis as something that 
allowed their ventilator to be different from existing ventilators already 
in the country. Furthermore, the Tiba-Vent design catered to the specific 
Kenyan context, and by taking into consideration the various environmen-
tal and practical challenges of using ventilators in Kenyan hospitals gave 
their design its unique features.

“Existing machines were often not designed with Kenya in mind. In our hospitals, 
only one or two ICU nurses were allowed to operate existing ventilators. I 
remember once we had a machine that was only in Chinese, and we had to hire a 
translator. English and Swahili language selection –brings pride to our invention. 
We have challenges with power availability and stability, so we created a power 
backup system that can go for five hours in case it goes to a remote facility. We 
were able to access and operate our ventilators remotely because we designed 
them with Covid in mind. In terms of security, we made a secure system, and 
make sure it won’t be breached. We also [considered] the standard of building our 
hospitals in Kenya, size of vibrations, so we added mechanical integrity, durability 
measures, and disinfection protocols [to fit] what’s available in our hospitals, 
the level of knowledge and user training, and what is common in the Kenyan 
environment.”

The team used Internet of Things technology to make the famous remote 
ventilation capabilities of Tiba-Vent. Makatia believes it was the remote 
capabilities and compact nature of their design that made it attractive to 
engineers in other countries who approached the team to ask about their 
invention and even sought their help for projects of their own. Moreover, 
the fact of its being an example of local innovation that sought to use local 
capabilities meant that Tiba-Vent had a tremendous impact on the local 
economy. For example, Tiba-Vent engaged the informal sector ( Jua Kali 
sector) in the fabrication of frames and bodywork.

However, for truly local innovation, local support is essential, especially 
in contexts where the mindset about who can innovate certain things hasn’t 
shifted, and novel ideas and approaches face challenges for acceptance. In 
the case of Tiba-Vent, despite the accolades they won and support from 
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top-level government and the university, the team still faced scepticism 
about their innovation. For example, Makatia told me that the team once 
overheard someone saying: “Those students from KU, they think they are 
making ventilators, they will kill people.” 

- Individual and Societal Transformation
We also noted that taking part in the Tiba-Vent project had a transfor-
mative effect on Thuo, Makatia, Kabugi, as well as other team members. 
Thuo said that taking part in Tiba-Vent enabled her to see her potential. 
After working on the ventilator, she became involved in other innovations, 
including Apollo, an intelligent barrier system that supports compliance 
with Covid-19 protocol in buildings. Makatia too has been involved in 
other projects, and together with Thuo and a few other colleagues from 
the Tiba-Vent team co-founded AFEC, an initiative designed to use tech-
nology to solve societal problems. Kabugi also maintained a prosocial in-
novation mindset. As he stated: “We started an initiative with a few friends 
where we are going to primary schools to teach them robotics and electron-
ics, we call it Young Savvy, to inspire, and ignite the engineering spark in 
young people.”

For Makatia, the Tiba-Vent invention was part of a bigger picture: 

“Our value is local innovation, local manufacturing, Kenya to the World – 
for making one machine we use 1.2 million, but imported ventilators cost 8 
million, so ours would be cheaper. We also built local capacity, and KU will 
set up the first medical production facility in Africa. Start-ups can rise up, and 
we can grow the entire ecosystem, and that will grow Kenya as a country and 
Africa as a continent.”

The Tiba-Vent team members, being pioneers, also inspired other innova-
tors. They believe that their invention was critical to changing mindsets 
about what Kenyans, and Africans in general, could do. As Thuo stated: 
“There is potential in Kenyans, there is potential in youth, there is potential 
in people still in school.” In addition, Makatia explained to me, they also 
helped create a mindset shift, that allowed others to invent local solutions 
such as ICU beds, locally made test swabs, face masks, and handwash sta-
tions. The innovators of Tiba-Vent see Covid as a transformational force 
for Africa, as cited by Fidel Makatia below:
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“Africa has been known as a consuming continent rather than a producing 
continent. Covid had a silver lining on it, in that, for the first time, Africa knew 
that they could help themselves […] so it was time for us to use our resources 
for local innovation. We inspired others and created a revolution of local 
innovation, that even the government started talking about ‘built in Kenya’. 
That’s one of the things we are proud of.”

CASE II: The Cubic Bupiji Sauna (Tanzania)
In response to the Covid-19 pandemic, a Tanzania entrepreneur, George 
Buchafwe of Star Natural Products developed two products. A Bupiji herb-
al tonic for steam inhalation or oral application that helps prevent as well as 
alleviate symptoms such as coughing, difficulty breathing, and headaches; 
and the Cubic Bupiji Sauna to make it easier to administer the steam in-
halation treatment (Lyatuu 2021). The Cubic Bupiji Sauna was installed 
in various hospitals and public places including the Muhimbili National 
Hospital (SIDO 2021). People paid a small fee of 5,000 Tanzanian shil-
lings [~2 USD] to use the sauna and take the tonic. Before the sauna was 
thought of, many people used traditional steam inhalation techniques at 
home using pots and bedsheets to create the same effect. The fabrication 
of the machine was top-down, with Buchafwe giving the design concept to 
his fabrication team who then executed the design at his workshop in the 
SIDO industrial area (Zelafi 2022). The sauna was put into use soon after it 
was created, although its popularity has decreased over the past year, since 
the introduction of vaccines in Tanzania.

- Top-Down Innovation
It was fear of the Covid-19 pandemic that sparked the idea for the sauna, 
too, as Zelafi stated in the interview: 

“After Covid-19 hit, there were a lot of new innovations. It [Covid-19] came 
too fast and struck fear into the hearts of many. Everyone decided to protect 
themselves. It’s completely different from malaria, which we found when we 
were born.”

However, differently from Tiba-Vent, the cubical sauna was created in a 
top-down fashion. According to Said Zelafi, the inventor of the sauna 
wanted to help more people use steam inhalation during the pandemic. 
Zelafi said: “He brought the design concept to the workshop, and we [the 
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team] implemented the design and fabricated the sauna.” The inventor’s 
company has a history of fabricating soap-making machines at the Small 
Industries Development Organisation (Thabit 2017).

According to Zelafi, it took a month in the workshop to complete the 
fabrication of the machine, and as Zelafi told us, the workers themselves at 
Star Natural Product were the first to use the machine:

“Before going to market, we had to trust the medicine and the machine. We 
used the machine first, before taking it anywhere. The machine stayed for 
about a week before we took it for public use, we were testing it on ourselves to 
see if there were any adverse effects.”

The innovation also considered the trend in Tanzania at the time, rather 
than global trends. Buchafwe capitalized on the fact that many Tanzanians 
use traditional herbs for steam inhalation, so it made sense to introduce a 
tonic made with essential oils as a better, more functional medicine, and 
the sauna, as a better, more functional method for steam inhalation.

- Repurposed Innovation
According to Buchafwe, Bupiji (the medicine used in the sauna) was not 
made specifically for Covid-19 treatment but was created after five years 
of research to find a traditional medicine that could be used for many 
problems Tanzanians face. As he stated in a news interview in 2021: “We 
have been researching to find a medicine to help curb transmittable and 
nontransmissible diseases. In our research, we have created Bupiji, together 
with the cubic bupiji sauna.” Buchafwe saw an opportunity to use Bupiji 
for Covid-19 treatment, and later to make a sauna for more systematic 
steam inhalation treatment with the same Bupiji medicine he had created. 
A blend of natural essential oils, Bupiji has been used by many individuals 
during the pandemic for steam inhalation.

- Institutional Support
Despite Buchafwe’s stating that the sauna was not just for Covid-19, all the 
same, many leaders rallied behind the sauna as an innovation in Covid-19 
treatment. Indeed, the Muhimbili National Hospital, the top referral hos-
pital in the country, installed a total of four saunas in its two locations. On 
the highly publicized launch of the saunas at the hospital, the director told 
the media: “Steam inhalation helps the treatment of Covid-19 and goes 
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hand in hand with the use of traditional medicine, there are testimonies 
that it works” (Mseru 2021). 

It is not surprising that there was a strong response from political lead-
ers to support traditional treatments. The minister of health at the time, 
Dorothy Gwajima, visited Star Natural Products and used the sauna in a 
televised event. In a media interview, she stated in 2021:

“There is a big uptick in making and using traditional treatments. Many citizens 
use traditional remedies. We aren’t saying people who use traditional remedies 
shouldn’t go to hospitals and receive formal care, we advocate for combined 
therapy where both are used hand in hand… We are in the era of making sure 
traditional medicine use rises in our country like in other countries – China, 
Korea, India, and even Ghana.”

During the launch of the sauna, Buchafwe thanked the Ministry of Health 
and the Council for Traditional and Alternative Medicine for their sup-
port with research for Bupiji and its creation. Although the extent of that 
support wasn’t made public, it is clear that the institutions Buchafwe men-
tioned played a key role in building public faith in the innovation. When 
the health director, healthcare workers, and the Minister for Health all 
publicly used the sauna, they sent a clear signal that it was safe to do so; 
accordingly, both Bupiji and the Cubic Bupiji Sauna were certified by the 
relevant authorities. 

Like Tiba-Vent, the Cubic Bupiji Sauna also received plenty of atten-
tion from local media. International media tended to ridicule such trends 
in the country, stating that none of the traditional treatments was scientif-
ically proven effective (Kombe 2020), nevertheless, thousands of people 
used the sauna and the accompanying herbal treatment, providing clear 
monetization to the company. 

- Individual and Societal Transformation
The Cubic Bupiji Sauna was one of many innovations sparked by Covid-19 
in Tanzanian society. According to Zelafi: “Because of fear, everyone had 
to become innovative, everyone had to adapt to the changes – like wearing 
masks. People have become more innovative. These days, everyone thinks 
of bigger things to invent, and things to improve day-by-day.”

For Buchafwe, the value of the Bupiji and the sauna was to showcase 
Tanzanians’ ability to innovate. As he stated in a media interview: “This 
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is to show that Tanzanians have the ability to do research, and we have 
researched how we can solve problems that Tanzanians face.”

Interestingly, as quickly as individuals and institutions adopted the sauna, 
they dropped it when the narrative about Covid-19 in Tanzania changed. 
In 2021, the president of Tanzania, who had denied the existence of later 
phases of Covid-19 and refused to start a vaccination program, died sudden-
ly. The new administration came with a different narrative about Covid-19, 
whereupon the very same leaders who had been vociferous proponents of tra-
ditional medicines now denounced them. Opponents of the sauna became 
more vocal, resulting in dwindling media attention and use of the sauna.

Case Comparison
The two cases illustrated above show a number of similarities and differenc-
es (see Table 2). Both innovations illustrate entrepreneurial responses to the 
threat of Covid-19 and resilience to the ongoing collective adversity. The 
innovators, instead of ignoring or abandoning deeply discouraging circum-
stances, went through an emotional regulation process that transformed 
their fear into prosocial action. The two innovations emphasized localiza-
tion, which entails using local knowledge and resources to solve problems. In 
both cases, the solutions were very context-specific despite the global nature 
of the pandemic and dependent on processes of innovation that required 
strong institutional support. While the support for each innovation was dif-
ferent, with Tiba-Vent receiving resource support and mentoring, and Cubic 
Bupiji Sauna receiving promotion from key institutions, it is undeniable that 
the success of each innovation relied on official support. Furthermore, both 
innovations led to individual and societal transformations. 

Table 2: Case comparison

Tiba-Vent Cubic Bupiji Sauna
Differences
Collective innovation Top-down innovation
Targeted innovation Repurposed innovation
Long process until adoption Short process until adoption
Non-supportive policies Supportive policies 
Similarities
1. Local innovation, local manufacturing
2. Strong institutional support
3. Individual and societal transformation
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However, there were also key differences between the two cases. Tiba-
Vent was a result of collective and targeted innovation which initially lacked 
political support which led to a lengthened adoption process. Meanwhile, 
the Cubic Bupiji Sauna was a top-down, repurposed innovation that re-
ceived strong political support – through partial deregulation of some li-
censing processes – and promotion of traditional remedies, which in turn 
led to a shortened adoption process.

Discussion
In this chapter, we sought to explore why and how entrepreneurs innovat-
ed during the Covid-19 pandemic within the East African context. Using 
the examples of Tiba-Vent from Kenya, and Cubic Bupiji Sauna from 
Tanzania, we discovered several things.

First, we found that fear was a strong motivator for innovation during 
the pandemic. Entrepreneurs responded both to their private fear and the 
fear of their communities by bringing out solutions to the problem. That 
was inherently intriguing because fear is often linked to a “flight” rather 
than a “fight” response (Cacciotti and Hayton 2015). However, as shown 
by Lebel (2017), with adequate social support and emotional regulation 
fear can motivate prosocial and proactive behaviour. Through these two 
cases, we can see that decisive social support can come from peers as well 
as from institutions. Peer support was paramount for emotional regulation 
for the Tiba-Vent inventors, which in turn pushed the students to action 
within their group. Institutional support allowed the inventors of both 
Tiba-Vent and the Cubic Bupiji Sauna to push their innovations forward. 
In the case of Tiba-Vent, support from the university and later from fund-
ing bodies, the media, and the government allowed them to acquire the 
resources they needed to design and make their ventilator. In the case of the 
Cubic Sauna, support from key authorities encouraged acceptance of their 
innovation and early adoption, and therefore monetization of their inno-
vation. The social support that is important for innovation during a crisis 
such as the Covid-19 pandemic illustrates that community and entrepre-
neurial resilience are intertwined; that as much as respective communities 
may benefit from resilient firms and entrepreneurs, during crises businesses 
also need community resources to enable them to adapt and transform ef-
fectively (Beninger and Francis 2021). 

Indeed, Revilla et al. (2017) argue that the reconstruction of resil-
ience is a collective phenomenon. This is supported by an argument from 
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neuroscience that human sociality is paramount to survival when facing 
threats (Gilbert 2015). Social relationships not only help with emotional 
regulation, as we have seen in the case of Tiba-Vent but are equally cru-
cial in prompting prosocial and proactive action. The community aspect 
of resilience has been found in other studies too, for example, Ungar et 
al. (2008) conceptualized resilience among adolescents across cultures to 
be a result of access to resources, supportive relationships, developing a 
desirable personal identity, experiencing a sense of cohesion, experiencing 
power as well as having a meaningful role in one’s community. We see the 
same thing among the student innovators of Tiba-Vent, for their IEEE stu-
dent group allowed them to process the pandemic situation collectively to 
make sense of it, which in turn sparked their joint effort to find a solution. 
That collective emotional regulation allowed for fear to be transformed 
into a positive trigger for innovation. Leadership too was important, for 
emotional regulation, in both the cases we looked at. Indeed, as Lebel 
(2017) predicted, the Tiba-Vent students initially looked to their leaders’ 

Experience negative emotions 
due to pandemic

Motivation to act

Emotional 
regulation

Support
from peers

Collective Innovation

Institutional 
support

Figure 3: Collective innovation process during the Covid-19 pandemic
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and mentors’ reactions to the pandemic to decide how to respond to the 
pandemic, but it was the leaders of IEEE who rose to the occasion and gave 
the students the courage to act proactively against the threat of Covid-19. 
Figure 3 above illustrates how social support (peer and institutional), emo-
tional regulation, and leadership worked together for collective innovation. 

Second, we found that there are myriad ways innovations occur in a 
crisis, with the case of Tiba-Vent illustrating collective innovation while 
the case of Cubic Bupiji Sauna illustrates top-down innovation. While 
both innovations required strong leadership to become reality, the case 
of Tiba-Vent’s collective innovation was interesting, especially the use of 
a multi-disciplinary approach. While multi-disciplinary innovation teams 
in themselves are far from new (Dosi et al. 2020; Vissers and Dankbaar 
2002), the Tiba-Vent case illustrates that despite being inspired by fear, the 
innovation process was not haphazard, but intentional and planned, even 
amid the desperation and near-hysteria of the pandemic. 

The invention of the Cubic Bupiji Sauna meanwhile is an example of 
a repurposing innovation to suit a crisis, while Tiba-Vent is an example of 
a targeted innovation. Indeed, as the literature shows, under constraints of 
time or resources, repurposing innovation can be utilized as one of the most 
effective means to respond promptly to the need for innovation (Andriani 
et al. 2017; Hanich and Rake 2021; Kucukkeles et al. 2019; Von Krogh 
et al. 2020). Due to the distinct nature of the biopharmaceutical indus-
try, the re-utilization of already approved or tested drugs for other diseases 
can bring a huge advantage to existing market players, helping dramatical-
ly to reduce time-consuming clinical trials and administration processes 
(Hanich and Rake 2021; Pantziarka et al. 2018; Pushpakom et al. 2019). 
Therefore, as shown in the Tanzanian cubic sauna invention, Buchafwe in-
novated a novel solution by combining and transferring existing solutions 
for inhalation treatment, such as Bupiji and the sauna, to meet the new cir-
cumstances of Covid-19. This repurposing innovation enabled Buchafwe 
to react to the crisis quickly and with great urgency. It is a typical example 
of how repurposing innovation arises and illustrates its advantages. 

By contrast, Tiba-Vent is an example of targeted innovation, suggest-
ing that innovations during a crisis can also be both problem-specific and 
local. Targeted innovations during a crisis are different in the sense that all 
resources and knowledge are targeted at a specific problem, which is dif-
ferent from how innovation happens within the research and development 
departments of many companies. Small and medium-sized enterprises 
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(SMEs) and start-ups are therefore more likely to lead such speedy inno-
vations because they are better suited to exploiting local knowledge and 
networks to create their own technological or business niche (Almedia and 
Kogut 1997) as clearly seen in the Kenyan Tiba-Vent case. The Tiba-Vent 
start-up team had a better understanding and knowledge of the local use 
of ventilators, as well as the specific challenges and opportunities of the 
Kenyan environment, such as infrastructure, frequent power cuts, and even 
the language used. By targeting these specific contextual problems, and the 
Covid-19 crisis, the localized solution brought up a new kind of mechan-
ical ventilator that differed from those already on the market. The local-
ization of innovation also allowed for a unique exploration of resources in 
the Kenyan context, for example, the use of the informal (jua kali) sector 
in the fabrication of parts. As we have seen, the Covid-19 pandemic exac-
erbated ideological shifts concerning self-reliance, nationalistic sentiments, 
and trade wars in critical resources necessary for the fight against Covid-19 
(Zahra 2020). This constrained and disturbed supply chains, and there-
fore, localization was no longer just an option, but a necessity. 

However, we can see from both the cases of the repurposed Cubic 
Bupiji Sauna and the case of the targeted Tiba-Vent, that without strong 
institutional support, new innovations are unlikely to be timely. Clearly 
then, entrepreneurial development is highly dependent on its institutional 
environment (North 1994; Baumol 2005; Aidis et al. 2008). The lack of 
adequate institutional support probably explains why fewer innovations 
come from developing countries, and why it is common for entrepreneurs 
in developing countries to have to wait for long periods – all the while pay-
ing extra costs – to obtain required government services and licences for 
business (Zhou 2017). In the end, therefore, although the novelty of Tiba-
Vent was exciting, the cumbersome regulatory environment prevented the 
innovation from being adopted in a timely manner.

Conversely, the urgency of the situation led the Tanzanian government 
partly to deregulate the license and clinical trial processes for traditional 
remedies, to allow fast-tracking of the use of remedies such as Bupiji and its 
accompanying cubic sauna. Without that institutional support, it would 
have been much more difficult for the entrepreneur’s idea to materialize 
on time. It is probable that people’s willingness to tolerate risk increases 
during a crisis, therefore, some de-regulation allows for those willing to ac-
cept some risk for the sake of survival to try new solutions, even when they 
are not fully tested or proven. However, it is still important to regulate 
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risky innovations to safeguard targeted users. In the case of Tiba-Vent, the 
careful processes of legitimating the innovation were important. There are 
many historical cases where people from the global south were subjected 
to unethical clinical trials, without their consent, which severely harmed 
them ( Jintarkanon et al. 2005; Salhia and Olaiya 2020). However, some 
of the bureaucracy that made the process longer than necessary could have 
been avoided. The case of Tiba-Vent shows us the importance of institu-
tional preparedness, especially during a crisis, to allow for new innovations 
without risking lives. 

Third, we found that the innovations had a transformational impact 
on both the entrepreneurs involved and society at large. Indeed, perceived 
prosocial impact positively influences individuals, transforming their out-
look (Sonnentag and Grant 2012). The innovations of both Tiba-Vent and 
the cubic sauna brought pride to the entrepreneurs in that they were able to 
help their communities. For example, not only Cynthia Thuo realized her 
potential during the process of creating Tiba-Vent, but most of the other 
students involved in Tiba-Vent have gone on to take part in new ventures 
and new innovations to help their communities, showing that they have 
maintained their prosocial attitude beyond the crisis that prompted their 
first innovation. Furthermore, the positive effect of the two innovations 
spilled over into the community, inspiring the birth of further localized 
solutions. For instance, the novel innovations, designed, developed, and 
manufactured locally created a shift in mindset so that Africans are now 
aware that it is indeed possible for them to come up with local solutions 
to their problems, which in turn sparked an upsurge in innovation. While 
all this might seem a simple matter of fact, it has not always been the case. 
The narratives insisting that Africans are dependent on others have been 
common for many years (Taylor 2016) and explain the irrational fear that 
somehow, Africans would not be able to do anything themselves during the 
pandemic to mitigate its effects. However, the different innovations that 
arose during the pandemic dispelled the myth that Africans are somehow 
different from other people; Africans are of course just as capable of resil-
ience in the face of a global crisis. 

Lastly, the different directions followed by the Kenyan and Tanzanian 
innovators illuminate the impact of narratives and discourse in encourag-
ing entrepreneurship and the spotting of an opportunity. Buchafwe’s tradi-
tional route may be explained satisfactorily as the promotion to the leaders 
of Tanzania of traditional remedies against the threat of Covid-1. During a 
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famous speech, Prof. Anna Tibaijuka, a Tanzanian member of parliament, 
said (Tibaijuka 2020):

“Our community needs survival strategies. No society will sit around for 
death, we must look at our local knowhow and traditional alternatives to cure 
respiratory problems (…) I have already written a formal letter to the ministry 
of health that we must also look at option B. I am not saying we shouldn’t do 
option A – wearing masks and looking for ventilators. However, when hell 
breaks loose [we need to use our own alternatives].” 

The narrative in Tanzania was therefore vastly different from that in 
Kenya, which adopted many measures as per the WHO recommendations 
(Crisis24 2020). We propose that the difference in the narratives of elite 
leaders most probably influenced the opportunities the entrepreneurs saw 
in the idea they had to help the fight against the Covid-19 pandemic. 

Limitations and Conclusion
In this exploratory study, we have aimed to raise empirical and theoreti-
cal curiosity around African innovations during the Covid-19 pandemic. 
However, we must acknowledge the chapter’s many limitations. First, we 
came quite late to the process of contributing a chapter to this anthology, 
so we had only a short time to explore the phenomenon of African innova-
tions in response to Covid-19. Although we should have been delighted to 
include many other innovations from the broader African context, we were 
forced to limit our scope to Kenya and Tanzania in East Africa and had 
time to discuss only two innovations. The limited scope and time allowed 
us to conduct only three interviews and to consult only a handful of archi-
val sources, both of which limitations expose our study to generalizability 
challenges. Nevertheless, we hope our findings will inspire others from var-
ious research traditions to explore the theoretical and empirical findings 
we have contributed to this chapter in wider contexts, on broader scales, 
and with more robust studies. 

It is undeniable that the Covid-19 pandemic has had and continues to 
have devastating effects on communities worldwide. And while it might 
be difficult to see a silver lining for such a tremendous loss to the world, 
perhaps the best and most uplifting lesson from the pandemic is that en-
trepreneurship in the face of a crisis can help communities resist its threats. 
Entrepreneurship brings solutions and helps alleviate problems due to such 
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crises. However, such entrepreneurial resilience attributed to societal resil-
ience is born of collective processes and support. More than ever, we see the 
importance of the role of institutional support for innovation, which can 
lead to the resilience of communities. We hope the efforts featured in this 
chapter will help illuminate what can be done to improve innovative ca-
pabilities within African countries because indeed, there is great potential 
for African-led innovations to address societal problems across the world.
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Appendix: Data analysis

Aggregate 
dimension

Second 
order 
themes

First order 
categories

Examples

Trigger for 
collective 
innovation 

Fear Fear of the 
pandemic

After Covid-19 hit, there were a lot of new innovations. It [Covid-19] 
came too quickly and struck fear into the hearts of many. Everyone 
decided to protect them-selves. It ’s completely different from 
malaria, which we found when we were born (Zelafi 2022).

Collective 
processing

Emotional 
regulation

We had the IEEE club, or rather organization, and we were very 
agile, using the team we came up and brainstormed about what 
we can do (Thuo 2021).

Peer support

I remember one day we failed to create one logic, one of the 
modes in the ventila-tor, so I called someone from the medical 
team, and all of us (engineers) sat down with books and pens and 
he explained to us how humans breathe, and we visual-ized how 
to mimic that with a machine. So, that’s how diversity helps. 
Calling in those 15 guys was the best idea (Makatia 2022).

Mentorship

We were supported with a good structure to carry out the process. 
At first, we were doing it at our own student level, and we were 
given a team of mentors by the VC, in electrical, mechanical, 
biomedical, medicine, nurses, anesthesiologists, surgeons, to 
support us. That’s when we had a good structure, and we were 
down to review-ing our designs according to criticisms from 
mentors, and we improved them until we were able to do the 
prototyping (Kabugi 2022).

Type of 
innovation Collective 

innovation

Teamwork 
- peer 
support

So, we had to divide the group, we had to ask the group, how 
many members wanted to participate in this kind of project. And 
we divided the group into several teams – electrical, biomedical, 
research, design. From there, we were able to start smaller 
WhatsApp groups. I was in the electrical group. We went first 
researching, how a ventilator is made, what are the components, 
what are parameters, what are the standards, how does it work, 
the current challenges with ventilators in the field... after we got all 
that information, we could do regular meetings online. From that, 
we sent a lot of research materials and agreed as a team on the 
direction we should go. So, after we had a good picture, that’s 
when we decided to have the design. The mechanical team was 
last to design because we started with electrical (Kabugi 2022).

Institutional 
support 
- resources

The university gave us all the resources, all the money we would 
require - food, accommodation, and everything. Part of that was 
because the entire country was alert, and everyone was waiting, 
including the president (Makatia, 2022).
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Aggregate 
dimension

Second 
order 
themes

First order 
categories

Examples

Type of 
innovation

Collective 
innovation

Leadership 
- team 
management 
and project 
management

Some skills are important beyond technical skills – team 
management skills, you need to understand each and every team 
member and how to get to them. My team was diverse in gender, 
so I had to talk to each individual differently. I needed to learn how 
to manage each team member individually because each of them 
had a different thing that got to them if you wanted results. Each of 
my team members was bright, and everyone thought without 
them there was no ventilator, which was right, but some of them 
got it into their heads, to start treating others badly, so I had to 
learn how to manage all these talents and make sure deadlines 
were met and keep morale up (Makatia, 2022).

Multi-
disciplinary 
team

That day we failed to create that one logic in one of the modes in 
the ventilator and called someone from the medical team, all of us 
knew that time was of the essence in innovating this machine, so 
one hand could not finish the job. And there was also an issue of 
diversity because one man can only have his perspective, but there 
are people with other perspectives. So, when you bring a team 
together, you have the most optimal idea. What you think is right, 
someone may analyse it and find faults in it. That’s why, the team 
had guys from pharmacy and nursing, people who actually use the 
machines on patients. Doctors understand the human body, but 
engineers understand machines, the physics (Makatia 2022).

Prosocial 
benefit

At first, we never thought about commercializing, our main aim 
was to do designs, create prototypes, get them to our mentors so 
they approved the designs, and share the information with other 
students from other universities or manufacturers so that they 
could produce them. We were trying to volunteer our skills to help 
the healthcare system (Kabugi 2021).

Targeted 
innovation

Localized 
innovation

Africa has unique challenges, so we can’t transfer technology 
directly, the best thing we can do is to create tailored solutions, so 
we can have more impact (Makatia 2022).

Problem-
specific 
innovation

I saw we had very few ventilators in the country. We were looking 
at the gap to see what would be most effective to help manage 
the Covid19 situation, to save lives. I saw it as a critical tool in 
saving lives and Covid management (Kabugi 2022).

Top-down 
innovation

Innovative 
idea came 
from the 
leader/
entrepreneur

After Covid-19 hit, there were a lot of new innovations. It [Covid-19] 
came too fast and struck fear in the hearts of many. Everyone 
decided to protect themselves. It ’s completely different from 
malaria, which we found when we were born (Zelafi 2022).

Repurposed 
innovation

Using old 
technology 
in a new way

We have been researching to find a medicine to help curb 
transmittable and non-transmissible diseases. In our research, we 
have created Bupiji, together with the cubic Bupiji Sauna 
(Buchafwe 2021).
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Aggregate 
dimension

Second 
order 
themes

First order 
categories

Examples

Conditions 
for 
innovation

Leadership Flexibility

As a team leader, I had to be flexible and willing to learn, not be 
stuck in what I already know. Being willing to listen and learn from 
others. Some of these skills I had learned as the head of IEEE on 
my campus, and the head of Google on my campus, so some skills 
I had, but some I had to learn. Patience, for example, I had to learn 
patience with myself, others, and the country.

Institutional 
support

Policy 
support - 
deregulation

There is a big uptick in making and using traditional treatments. 
Many citizens use traditional remedies. We aren’t saying people 
who use traditional remedies shouldn’t go to hospitals and receive 
formal care, I advocate for combined therapy where both are used 
hand in hand... We are in an era when traditional medicine use is 
rising in our country like in other countries – China, Korea, India, 
and even Ghana (Gwajima 2021).

Institutional 
hurdles

Lack of 
adequate 
policy 
support 

We went through a lot of challenges when we were going through 
the required bodies, like the Kenya Bureau of Standards (KEBS) 
and the Pharmacy and Poisons Board (PPB). Kenya didn’t have a 
standard for manufacturing a ventilator. There had never been a 
locally manufactured medical device, so they didn’t have any 
standards to work with... It took so long in PPB – eighteen months 
– because they did not have any standards for that, and they were 
scared that they could kill someone and would get sued (Makatia 
2022).

Transforma-
tive effect

Individual 
trans-
formation

Maintain 
prosocial 
behaviour

We started an initiative with a few friends where we are going to 
primary schools to teach them robotics and electronics, we call it 
Young Savvy, to inspire, and ignite the engineering spark in young 
people (Kabugi 2022).

Build self-
efficacy It made me see my own potential (Thuo 2021).

Societal 
trans-
formation 

Mindset 
change

This is to show that, Tanzanians have the ability to do research, 
and we have re-searched how we can solve problems that face 
Tanzanians (Buchafwe, 2021).

Create hope That was a great hope to Kenya, at least they saw there was 
something we could do (Thuo 2021).

Spillover 
effect for 
more 
innovations

After Tiba-Vent, we had an outbreak of innovations like ICU beds in 
Kenya, local-ly made test swabs, facemasks, and handwash 
stations after the ventilator went viral. We inspired people to look 
at what they have, look at their skills, and use them to help the 
situation (Makatia 2022).


