
Chapter 7

Hustle – The Making of Technologies in Kenya

Technologyentrepreneurs all over theworld face challengesduring theproduc-

tion of their technological ideas. In Kenya, the already difficult hardware de-

velopment isworsenedby a lack of state support, difficult access to global com-

modity flows, a scarcity of investors, and overall colonial legacies. These con-

text-specific challenges form the peripheral positionalities of Kenyan tech en-

trepreneurs and make technology development a time- and money-consum-

ing process, not allowing for failure-intense prototyping. As a result of the un-

equal economy of global technocapitalism, Kenyan technology entrepreneurs

are almost entirely dependent on international ties to investors, supporters, or

family to escape their financial andmaterial resource constraints (see Chapter

6).

The following vignette and further empirical examples below illustrate the

Kenyan tech entrepreneurs’ hustle to handle the challenges of developing an

innovative product in a material periphery of technology production. The vi-

gnette tells the anonymized1 story of an entrepreneur’s attempt to developnew

technology inKenyaand is basedonan interview (May2016) and several private

conversations.

MakingHardware inKenya – The Story of John andBrightVest

Hello, my name is John and I am from Nairobi, Kenya. I run a wearables

startup called BrightVest that tries to reducemotorcycle accidentswithwear-

able technology.BrightVest isavest formotorcycle ridersandtheirpassengers

that transmits themotorbike’s light systems to their backs. The vest contains

1 I have anonymized the name of my research partner as well as the name of the com-

pany.
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brightLEDlights that turnredwhenbrakingandamber to indicate right turns,

left turns or hazards. Thus, themotorbike’s indication ismademore visible to

othermotorists and road users. BrightVest is wirelessly connected to themo-

torbike and canbewornover your favorite riding jacketwhile beingwater and

dust proof.

Let me tell you the story of why hardware is called HARDware. The jour-

ney of developing hardware technology is tough, that’s why. It entails a lot of

bootstrapping: it takes a lot of resources, time, and research. I did not know

that when starting five years ago. What I did know was how to fix and disas-

semble things.When something broke down at home, I helpedmy father fix-

ing it.When thebulbsdidnotwork, Ifixed them.Whenmydad’s radiodidnot

get signals, I disassembled it. I helpedmy father in repairing his car, handing

him the tools he needed. I grew up doing this and did not havemuch time to

play outside as a child. Most of the time I wasmaking; and probably spoiling

everything in the house as I started playing with electricity when I was really

young.

As you can see, I have no formal education in engineering. I’m one of

those guys who have learnt through participating in hackathons and attend-

ing events run by Intel and Microsoft. I gained all of my engineering skills

from working at co-working spaces like iHub. And that's also how I met my

co-founder: we both participated in a German hackathon; a two-day boot

camp inwhichwe realized 'Oh,we both have good skills inmaking hardware'.

That was a surprise because he was the first maker I'd met in a co-working

space. I realized that he was a maker because he knew about Arduinos al-

though they were not yet in the Kenyan market. Other makers I've met were

not really into engineering and robotics, more into the recycling of e-waste

through designing fashion, art, and furniture. In that hackathon, we won

six months of incubation at a business accelerator and ended up starting

BrightVest together.

From that moment on, it took us two years from the idea to the actual

product. When we started BrightVest we wanted to sell fancy clothes with

lights on them but after joining the business accelerator, we found out that

there was no business model around that. Asking people, “Would you buy a

shirtwith lights?”, theywere like “Ohno!Whywould Iwear a shirtwith lights?!

So I can get robbed at night? People could seeme everywhere!”Wehad funny

conversations that forced us back to the drawing board. That was when we
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stumbled over reports from theWorld Health Organization, saying that if we

increasedthevisibilityofmotorcycle riders,wecould reducethechancesofac-

cidents by 70%. As the tech scene inNairobi puts emphasis on building prod-

ucts that solve problems in Kenya and other developing countries, we came

upwith the businessmodel around BrightVest as a vest formotorcyclists.

We started building the vest and had a complete prototype in only two

weeks. The first one had cables running from the vest to themotorbike. That

was easy. But after some days we had problems with short circuiting and ca-

bles coming loose from motorbikes at high speeds. So we had to sit down

and think: 'Now we need a wireless technology'. Getting the components for

a wireless device was quite a challenge. The components available in Kenya

were all power hungry. So this other issue came up: we first had to find low

power consumptiondevices.All of thiswaschallengingbecause theonly com-

ponents available on the market were the usual ones that we had already

used. Trying to get the required parts from China to Kenya was extremely ex-

pensive because there is a huge tax on imported goods. My co-founder didn't

havea jobandIhadtoquitmyjobtoworkonBrightVest, sowewere limitedon

capital and boot-strapping with family and friends. That was quite demand-

ing.

In addition, a small company can't order small quantities of five hundred

components of each part needed. To place an order you need to order almost

4000 components at a time. If you somehow manage to find a company in

Chinathatwill sell youasmallnumberofelectrical components, it takesabout

three weeks to get them. During those weeks, the only thing you can do is to

wait. By the time you wait, it's almost a whole month. This means that your

process isdelayed.Youhavesixmonths inan incubator toworkonyourproject

andhavedemos to present but you cannot deliver anythingbecause essential

components for the prototype aremissing. So we got the few parts that were

available here and hacked around those, like using lights from bulbs instead

of the right LEDs.

If we had had amaker community around us back then,maybewewould

have finished a marketable product faster. But we didn't have access to tools

or manufacturing plants and thus, we had to find alternatives. That is why

we decided to do crowdfunding. With that money, we managed to fly out to

the Netherlands to meet with engineers and build the complete thing from

scratch. Finally, wemanaged to build our product after two years full of chal-
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lenges. I can tell you, the twothings thatmosthelpedus to reachourgoalwere

thorough research and exchanging experiences with other Kenyan hardware

companies.We spent a lot of time doing research, reading books, and talking

to other companies that had been on the same journey butwith different de-

vices, just to see how they got started.

Luckily,wehavenowreachedthepointwherewecanmakethevestsman-

ually and have already produced almost fifty vests. We have even shipped

some toMalawi andUganda. In Kenya,we still have amarket of over 600,000

motorcycle riders. Thus,weneed to automate the process ofmaking our vests

which is whywe are now looking to go to China formass production.

Meeting Johnagaina fewweeksafter our interview,he toldmeabouthis count-

less contacts all over the world. That evening he had a skype meeting with an

entrepreneur in Germany, the day after he would talk to someone from the

Massachusetts Institute of Technology, and the Dutch engineers had become

close friends and technical advisers.When I told him that he seemed to be the

best networker that I knewand that his connectionswouldpossibly help him to

find funding to scale his enterprise, he sighed and told me despondently that

he had sacrificed everything – his family, his friends – over the last few years.

He had not seen or talked to his sister in over a year although she had recently

givenbirth toherfirst-bornand livednot far fromhim.He sighed several times

more andemphasizedhowhard itwas tobe ahardware entrepreneur inKenya.

John listed all the funding proposals he hadwritten and explained thatmost of

the replies came in the negative; no-one wants to finance a hardware project.

During this conversation, John told me that he had made up his mind with a

heavy heart and decided to stop working on BrightVest and anything else with

hardware unless he received investment (Research Diary, June 24, 2016).

7.1 The Scarcity of Prototyping Resources

John’s experiences of developing hardware are not unique, but resonate with

the whole hardware tech scene in Nairobi. The following additional ethno-

graphic insights show that technology developers perceive themselves as

disconnected from global economies. They blame colonial path dependencies

for Kenya’s peripheral status in commodity flows and compare themselves

to their role model, Silicon Valley, where procurement is described as “easy”
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because “you can simply order components from online distributors … and

parts arrive quickly, with familiar shipping options” (Mellis 2011: 54).2 I argue

that Nairobi’s makers feel that they exist in a place that is antithetical to

Silicon Valley as they are confronted with restricted and complicated access

to resources that makes technology development more time-intense and

costly than it would be in countries holding central economic positions in

technocapitalism.

For Kenya’s technology developers, access to machines and components to

prototype and manufacture electronic devices is limited. High taxes on im-

ported resources, such as basic soldering wire, 3–5mm screws for electric cir-

cuits, or CNC (Computerized Numerical Control) machines render imported

goods too expensive to buy (Mungai 2015: n.p.). Complaints about high taxes

and the overall problematization of Kenya’s government and its missing sup-

port of the manufacturing sector are made and heard daily. Technology en-

trepreneurs complain that making in Kenya is challenging because national

laws and policy frameworks restrict cheap prototyping. A researcher at the

Centre for Intellectual Property and Information Technology Law (CIPIT) at

Strathmore University confirmed that most makers in Nairobi are concerned

about the tax laws in Kenya that make it too expensive for them to import re-

sources such as machines, components, and other parts necessary to execute

their work (Interview, April 2017). The high taxes defined in the customs reg-

ulations and the high costs of production in Kenya in general, makers claim,

prohibit the local development of technology:

Our hardware is designed here, but it is produced in California. Even pro-

ducing it there and bringing it over to Kenya is still cheaper than having it

produced in Kenya. Themanufacturing license here, just a license, a piece of

paper, costs ten thousand dollars. (Interview, hardware company employee,

November 2015)

2 The description of the USA or other industrialized countries as challenge-free places

of technology entrepreneurship is a homogenization. Making, and technology devel-

opment in general, is predominantly done by high-income status groups. In this vein,

Avle et al. (2019) describe howmakers in low-income areas in Detroit experience chal-

lenging access to funding andmaterial resources due to categories of class and race. In

addition, gender inequality and its resulting restrictions are also present in tech hubs

and makerspaces worldwide (Jiménez 2019; Eckhardt et al. 2021).
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The hardware company employee went on to elaborate that everyday political

affairs have implications for his company, for example, on the product’s pric-

ing. Therefore, he concluded, hardware companies “do not operate in a vac-

uum”, but within a legal environment that enforces the “rule of law” (ibid.).

According to him, the Kenyan government tries its best to cope with the de-

mands of technological innovation and the pace of technology development

was a challenge for governments worldwide (ibid.). Nevertheless, specifically

in Kenya:

The institutions of the day were set up by the colonial masters – the policies,

customs, and law. And if you look at the laws that exist, a lot of them need

to be updated to the realities of today. When the law was put together, they

didn't anticipate that we were going to build this kind of hardware here. So

there is a gap between what we are doing and the rigidity of the legislative

environment. (ibid.)

This is a good example of how hardware entrepreneurs problematize the lack

of state support. The Kenyan government is said to complicate manufactur-

ing because of its prohibitive tax laws, outdated business legislation unsuit-

able for technological development, and overall “bureaucracy and corruption”

(Gearbox 2016: 2).3 Despite the existence of various government departments,

initiatives, policy papers, and agendas that aim to support the manufacturing

sector in Kenya (see Chapter 2), difficulties in acquiring components and ma-

chines to prototype still exist; resulting in a scarcity of prototyping facilities

and industrial factories to manufacture locally.

Engineerswho tried to import resources in the 2000s had evenmore prob-

lems:

I tried to do online importing when there were only a few online shops. I had

to go to a bank but no bank would accept my international money order. So I

3 Corruption as a challenge for entrepreneurswasmentionedon various other occasions;

for example, at a panel discussion on tech entrepreneurship inNovember 2015. Corrup-

tion was mentioned in the first five minutes of this discussion, and from then on, the

topicwas present throughout the evening. Amongst others, stories about the absurdity

of licensing processes were told: entrepreneurs have to go to six different offices to li-

cense a business; each visit entailing extra ‘payments’. One of the panelists felt that if

face-to-face interactions were reduced through digital systems, corruption would de-

crease tremendously.
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had to find an international check and send it by post not knowing how long

it would take. (Interview, mechanical engineer, November 2015)

An electrical engineer and expert in Nairobi’s hardware innovation scene ob-

served that the hardware scene improved around 2012:

Before, it was so hard to get stuff. There were two stores in the city where

you could buy components. Later on, one company went online and you

could order from a limited selection online. What I realize when I look

back is that this particular company really influenced how people were

approaching making. If they had Arduinos, people would rush in and start

working on Arduino. Then Raspberry Pi. I don't think they are aware of it, but

they really affected how people interacted with electronics. Because when

it's available, then you build something with it. (Interview, May 2016)

Although internet penetration and thus access to international knowledge and

sellers has increased dramatically, the cost of machines and components are

still restrictive. A daily practice at makerspaces is the online search for new

projects and the latest components for making. One day, a makerspace mem-

ber showedme thewebsite of anewRussian startupwhohadbuilt the “smallest

computer”. He complained that he could not order one because the initial cost

of 45 dollars would increase to 100 dollars due to the Kenyan taxes. Further, he

doubted that it would actually be delivered to Nairobi successfully (Research

Diary, June 23, 2016).

‘Waiting’ characterizes the acquisition of material – both locally and in-

ternationally.The local purchase of prototyping material is determined by the

supply of well-known local shops (see quote above) or an exhaustive search

for the required parts. If fortunate, technology developers will find their spe-

cific components somewhere in Nairobi after having called numerous sellers

around the city. To find suppliers in Nairobi is difficult because:

Often, they are family-owned companies. They have a stable, reliable cus-

tomer base and they don't need to advertise. Therefore, they don't have web-

sites, catalogues, or pricelists and are extremely difficult to find. You have to

ask around and ask who does what. (Interview, mechanical engineer, April

2017)

Thesearch for locally availableparts causesdaily absences fromthemakerspace

because people have to go to ‘Tao’ (Nairobian slang for “Town”) to buy essential
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components.At this point, it shouldbe said that apurchase in theCentral Busi-

ness District or Industrial Area, where most of the sellers are located, means

losing at least half a working day due to Nairobi’s notorious traffic jams.

Sitting in a traffic jam for two hours is one way to wait for a component;

another is towait six to eightweeks for components,machines, orwhole proto-

types ordered from abroad. If specific components are not available in Kenya,

they are usually imported from countries such as China or the USA.These im-

ports include long waiting times whichmake prototyping a tiring process as a

hardware company founder explained:

I got someone to take me to town to go to where the electronic components

were sold. I hoped to find microprocessors, surface melt technology, you

know SMT components, and instead I found those big capacitors and resis-

tors and things that aren't very useful to do embedded electronics. And, you

know, that was all that existed. And so we did the best we could with the

parts that were available. From that we learned and said, ‘Okay, what we

really need is one of these and one of these’. And so we were able to import

stuff. Sometimes it would come in one week, sometimes it would come

in eight weeks. It was really challenging in those early days. (Interview,

November 2015)

A common strategy to make prototyping cheaper and quicker is to send a dig-

ital model of the prototype to specific companies in the USA or China, have it

built there and then shipped back to Nairobi. Nevertheless, according to my

research partners, the international outsourcing of prototyping makes tech-

nology development in Kenya even more time- and money-consuming than it

is for engineers in the USA or UK:

Prototyping is expensive, even doing it in China. Because prototyping in-

volves putting an idea out there to test it, so you are paying someone every

time you are testing. So every time the prototype goes out, you are spending

money because you have to pay freight. And you, you have to sit back and

wait until it comes back. And be surprised about 'Does it work or does it

not?' It takes ten times more money and time than for a person prototyping

in the US or UK. (Interview, mechanical engineer, November 2015)

The international purchase of components andprototypes is not only challeng-

ing for individualmakers,but also forKenyanstartups.They facebarriers to ac-

quiring resources because they are oftennot eligible for discounts or dealswith
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global hardware suppliers. In the example of BrightVest, it became clear that

startupswho experimentwith hardware and therefore need only a small num-

ber of components,donot qualify for orders frommanufacturers inChina.The

hardware company BRCK also had experience of being “a small Kenyan com-

pany”:

It is very difficult for us to get the attention of electronic part suppliers.

Therefore, one of the issues we had from the beginning was our modem. A

company called Novatel makes our modem. They are used to dealing with

billions of units, so a deal with a small Kenyan company for one thousand

units is not exciting to them. That meant that they changed their modem

and did not tell us. And then we had issues. So we had considerable com-

ponent constraints – even getting those 25,000 units. Only our partnership

with Intel Education and their strength and power, allows us to get access to

manufacturing and component suppliers as they are now paying attention

to us. (Interview, co-founder of BRCK, November 2015)

The example of BRCK’s partnership with Intel, a multinational tech company,

shows that Kenyan technology developers are greatly dependent on interna-

tional ties in order to access other countries’markets and escape resource con-

straints. The vignette at the beginning revealed that John and his co-founder

were only able to build their final prototype in the Netherlands. Makers who

have an international background often use their personal travels to the USA

orEurope to purchasematerial: “I brought pumps fromSanFrancisco last time

I was there, just because I saw them in a hardware store and it was 70 dol-

lars. That exact same model here in Nairobi costs almost 700 dollars” (Inter-

view, makerspace employee, November 2015). The co-founders of BRCK also

brought various components with themwhen they moved to Kenya: “We liter-

ally brought our piles of stuff into a room, dumped it on the table, and put to-

gether thefirstworkingBRCK from those components” (Interview,co-founder

of BRCK, November 2015).

7.2 The Scarcity of Financial Resources

The fact that international relations ease technology development through, for

example, giving access to global electronics markets, is a privilege not granted

to many. In the case of BrightVest, the startup was unable to secure funding
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to scale the production of their vests, and John was forced to give up his hard-

ware innovation after two years of work. The difficulty of finding investors is

a challenge bemoaned by many (Black) technology entrepreneurs (see Chap-

ter 6). One reason for the lack of investment in hardware technology is that

the investors inNairobi focus on software innovation.Thismeans thatmoney-

bringing competitions such as hackathons suit software and coding projects

better than those tinkering with electronic components.

A hackathon’s limited period of 24 to 48 hours also excludes the making of

hardware, as an electrical engineer explained: “The timelines are very unreal-

istic to come up with an MVP [Minimal Viable Product] for hardware. Addi-

tionally, the hackathon organizers do not provide the hardware components

needed to experiment and research” (Interview, November 2015). Despite the

engineer’s critique,he andhis teamhadmanaged towin sixmonths of incuba-

tion at a hackathon, as John and his co-founder did (see Vignette). Neverthe-

less, he soon realized that this six-month period is far too short for develop-

inghardware.The reiterative process of prototypinghardware takesmore time

than coding software due to the long waiting times for components and ma-

chines. Based on these experiences, the interviewee was convinced that some

investors are not willing to support hardware ideas:

[The international companies that are involved in Nairobi’s tech scene] just

come here for a beer and marketing to show that they are in Africa. If they

were committed to building stuff and going tomarket, theywould figure out

an ecosystem to help Kenyan innovators. It can’t work within a short period

of six months. No, it can't work. And even if it is a competition – what is the

spirit of a competition? Just to have anMVP at the end? You shouldn't have a

process where you eliminate guys, you have to at least help us along the pro-

cess. … Hardware projects are time-consuming and very painstaking, so the

companies should consider how they can actually support the participants.

(ibid.)

As well as accusing technology investors in Kenya of not being serious about

their work, a hardware company founder had a different explanation for the

scarce investment in hardware innovation in Kenya:

Hardware scares people. And the ones you find that are willing to invest in

hardware are genuinely scared of Africa. So to find people who aren't scared

of hardware and aren't scared of Africa is a bit of a challenge. (Interview,

November 2015)
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A global stigma also seems to cling to hardware innovation; it is too difficult

to understand and assess for non-engineers. As such, it is difficult enough for

a hardware company in the USA or Europe to find investors, but working in

an African country that has the additional stigma of being a homogeneous

frightening context for investment makes the search for hardware investors

evenmore challenging (see Chapter 6). As depicted, the scarcity of investment

causes many startups to fail at scaling up their enterprise or even at testing

their prototypes.

7.3 Conclusion: The Challenges of Postcolonial
Technology Entrepreneurship

The illustrated hassle of accessing prototyping resources due to the lack of sup-

port from the state and investors shows that “the context of East Africa makes

a hardware project very resource hungry – the manufacturing course, patent

issues, and getting a VC fund” (Interview, hardware innovation expert, May

2016). Without having access to abundant capital and resources, the already

difficult development of hardware is exacerbated for technology entrepreneurs

in Nairobi. A Kenyan makerspace summarized a similar status analysis of the

hardware innovation scene:

There is a vibrant culture of designers, engineers, and entrepreneurs crea-

ting products designed to improve people’s lives, … [but it] is highly cons-

trained by a lack of skills training, access to quality tools and materials, and

an insular culture in the face of regional and international competition. The

best local organizations and talent are forced to design and develop abroad,

increasing costs and time tomarket and spurring brain drain. (Gearbox 2016:

7)

Themakerspace’s analysis of entrepreneurial challenges in Kenya draws on ex-

periences of local hardware startups and further explains how a makerspace

can help to solve the challenges faced by companies,makers, and other people

who aim to develop new technology. In an interview, a co-founder of BRCK

admitted laughingly that they had built the makerspace Gearbox for them-
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selves: BRCK and Sanergy,4 two of the founding companies of Gearbox, shared

their experiences of prototyping problems and subsequently decided to launch

amakerspace that supported companies like them(Interview,November2015).

By offering digital fabrication tools to develop prototypesmore cheaply, the es-

tablishment ofmakerspaces should serve to alleviate the challenges inherent in

the peripheral positionality of Kenyan startups in technocapitalism. Chapters

8 and 9 illuminate the perceived preciousness of the local making of high-tech

that conforms to global standards, as it promises to re-make Kenya’s position-

ality.

4 Sanergy is based in Nairobi and builds sanitation solutions for informalized settle-

ments.
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