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FOREWORD

Over 1,700 socially motivated tech projects now
feature on the Social Tech Guide including the 400
recognised by NT100.

In 2013, Nominet Trust launched the Social
Tech Guide, a global directory of ‘tech for good’
initiatives and home of NT100. In the last four
years, NT100 has developed into an eagerly
anticipated annual campaign that champions
the most inspiring examples of socially
motivated tech making a transformational
social impact across the world.

While curating NT100, we’ve learned a great deal
about what it takes to establish and scale initiatives
that transform lives with tech regardless of geography,
sector, social challenge or available resources. In 2016,
we shone a spotlight on our Everyday Tech Heroes,
the inspiring people harnessing the power of tech to
address the social issues they face in their own lives or
communities; their stories demonstrate most clearly that
anyone can use tech to transform lives, especially when
social need informs its development from the outset.
To celebrate five years of NT100, we researched the
400 projects we’ve featured to date, revealing some
key insights about what it takes to enable tech ventures
to flourish and transform lives at scale. We interviewed
10 of them to discuss the challenges they’ve faced and
the influences that have supported their growth. Here
we share their inspiring stories.
We also turn our gaze to the future, exploring five
developing social tech trends and highlighting 10
pioneering ventures that demonstrate the transformative
potential of tech when human needs are baked into its
design and development.

Vicki Hearn
Director, Nominet Trust

Using our insights and experience, we’re sparking a global
conversation about tech and its impact on society, looking
at how we can work together to achieve a future where
social transformation is the driving force behind tech.
Join the conversation on social media
@nominettrust #NT100is5 or visit
www.nominettrust.org.uk

Vicki Hearn
Director of Nominet Trust
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We’ve identified five key insights into how socially
transformative tech initiatives are scaling and achieving
impact around the world. These have been compiled from
our research and the stories of 10 inspiring examples of
NT100 ventures from the last four years, which demonstrate
the diverse ways in which tech can transform lives at scale.
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Many of today’s technological
advances owe their success
to collective effort. When it
comes to socially motivated tech,
collaboration between individuals
and communities in need and
tech developers is a truly powerful
force, enabling some of the most
transformative ventures to
achieve significant impact.
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CASE STUDY
QUIPU
Giving a voice to Peru’s indigenous population
The challenge

Many thousands of Peru’s indigenous
people – an estimated 272,000
women and 22,000 men – were
sterilised without consent in the
1990s, as part of the government’s
‘family planning’ campaign.
At least 18 adult deaths were
recorded but, to date, just one
victim has successfully been
awarded damages (of approx.
£2,000). Official reparation has
yet to be made for the injustices
experienced by those affected.
In 2013, Rosemarie Lerner, a
filmmaker from Peru, began the
Quipu project. Her team – combining
skills in research, film and technology
– set out to document what happened
to Peru’s poor, indigenous people
during the enforced sterilisation
programme.
“They did this to us, peasant women,
because we were illiterate,” says
60-year-old Esperanza Huyama
Aguirre, who was forcibly sterilised
in the rural Huancabamba region in
north-western Peru in the 1990s.
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“They gathered more than a hundred
women at the clinic and they kept us
imprisoned,” she remembers.

The solution

Quipu used Voice over Internet
Protocol (VoIP) technology to build
a forum where people affected could
tell their stories via their mobile
phones. The forum is archived in
the cloud and shared globally.
Lerner recruited ‘story hunters’ from
rural communities to create a wave
of grassroots-led women’s activism
enabled by Quipu’s technology.

Impact

• 2,741 phone calls and 150+
testimonies have been received
in Shipibo, Quechua and Spanish
• The documentary site has had
21,000 unique visitors from
127 countries
• 80+ messages of support have been
received from people all over the
world who’ve heard the testimonies
• The British Library will store
archived testimonies for at
least 20 years

• The project features at the Museum
of Memory in Peru
• Quipu testimonies have been shared
with two legal organisations in Peru
that are working to represent victims
in court

Secret to success

Lerner attributes Quipu’s success
to an honest and collaborative
approach: “We wanted to work with
victims, not for them or about them.
It was important they could share
their own ideas and shape the
project for themselves.”
Quipu’s academic lead, Karen Tucker,
was determined to ensure her project
was owned by those to whom it was
giving a voice. She says: “It was a
moment where grassroots women’s
activists had an idea, took ownership
of it, and we were able to provide
the technology they needed to
run with it.”
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CASE STUDY
BLACK GIRLS CODE
Giving young black girls skills for the future
The challenge

In the USA, the tech industry remains
dominated by white men. In the
1980s, 36% of computer science
graduates were women. Today that
figure stands at 15%. Just 3% are
African American women and less
than 1% are Hispanic women.
Recent diversity reports from tech
giants paint a similar picture. Google
has revealed that 30% of its overall
US workforce is female, and just 2% is
black. Meanwhile, 31% of Facebook’s
total global workforce is made up
of women and just 1% of its US
employees are black.
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The solution

CEO and founder Kimberly Bryant
created Black Girls Code – a charity
that provides subsidised classes,
summer camps, workshops and
hackathons, focused on teaching
tech skills to girls of colour.
As well as providing computer
programming skills, Black Girls Code
creates a crucial support network
that can take alumni through further
education and into a career in tech.
One alumna, Aliana, 17, says:
“Black Girls Code helped me to
realise that coding isn’t just for a
select few, but for everyone.”

Impact

• 9,000 students (mainly girls) have
completed the programme
• 14 chapters have been developed –
13 in the US and one in South Africa

Secret to success

Black Girls Code relies on a large
network of volunteers, some of whom
travel for hours to help out, and large
donations from corporate partners.
“About 75% of our funding is based on
those corporate donors that we create
partnerships with either on a long
term basis, so it could be multi-year,
or with a focus on one event,” says
Bryant. AT&T, General Motors, Google,
Verizon, FedEx and Comcast are
among a whole number of corporates
that have made significant donations.

02
KEY INSIGHT:
COMMERCIAL
MODEL, SOCIAL
MISSION
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Many successful NT100 ventures –
although socially motivated – are
structured around a commercial
revenue model. This doesn’t mean
they’re driven only by profit-making,
but see financial sustainability as vital
to achieving long-term social goals.
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CASE STUDY
BUFFALOGRID
Power to the people
The challenge

According to the World Bank,
although 6 billion people have access
to mobile phones, over 1 billion don’t
have access to electricity. In much
of the developing world charging
a mobile phone can cost $0.20 –
a significant financial burden for
those who live on less than $1 a day.
While smartphones have the
potential to enable more people
to take part in the global digital
economy, without a steady supply
of electricity this potential
remains untapped.

The solution

BuffaloGrid has developed a
product that helps rural and off-grid
populations keep their phones
charged and usable.
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Its portable, solar-powered
generator hub can charge 24 phones
at the same rate as a wall socket,
providing a reliable and efficient
source of power to off-grid and
grid-edge communities.

Impact

• During a year-long trial in India,
BuffaloGrid delivered over
250,000 mobile phone charges
to over 62,000 unique users
• 24 local agents managing the
hubs on the ground receive an
additional source of revenue
• BuffaloGrid aims to set up a
minimum of 2,000 hubs in 2018,
and is talking to potential
commercial partners in India,
Bangladesh, Pakistan, Nigeria
and Kenya

Secret to success

Chief Operating Officer Daniel
Fogg believes a strong commercial
foundation is crucial: “For BuffaloGrid
to get as many people connected
to the global communications as
possible, we need to be a sustainable
commercial business. We have a
strong social purpose, but we are a
commercially aggressive company.
We require our agents to hit sales
targets and to drive revenue sales
from their hub. That is the mechanism
which allows the hub to exist in their
village at very low cost to the agent,
and no cost to the customer.”
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CASE STUDY
OPEN BIONICS
3D-printed bionic hands
The challenge

There are an estimated 10 million
amputees worldwide. Amputees
can be fitted with prosthetics, but
these are either very basic or very
expensive – a bionic limb can
cost £80,000. Currently, the UK’s
NHS provides only two kinds of
flesh-coloured prosthetics with
no movement, and waiting times
can extend to months.

The solution

Open Bionics is challenging this status
quo so that bulky, embarrassing and
expensive prosthetics are replaced by
attractive, lightweight and affordable
bionic limbs that give amputees new
options to live life to the fullest.
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Using 3D printing they are able to
produce a tailor-made bionic limb
that costs just £3,000. Unlike
traditional prosthetics, which can
look unsightly and are designed to
mask an amputation, Open Bionics’
prosthetics are stylish, colourful, and
draw attention to the wearer in a
positive way.

Impact

• Open Bionics has been engaged in
an NHS trial since December 2016,
which will soon draw to a close –
once the trial is completed, it can
apply for a further £1 million grant
that would enable it to roll out
its bionic prosthetics across all
NHS clinics

• The company also offers a number
of products through its website that
enable consumers to build their own
prosthetics using open source code
• Eight different products are
currently available internationally

Secret to success

While the company is venturebacked, Samantha Payne, COO
of Open Bionics, believes its open
source approach is key to its success:
“When you are open source you open
your technology to millions of other
people who want to take our work
and develop it. The value we get out
of it is much higher than any threat to
business. It also means we can invite
users to take our work, test, and feed
back so we can iterate very rapidly.”

03
KEY INSIGHT:
INNOVATION PLUS
INFRASTRUCTURE
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While tech innovation is often what
grabs headlines and attention, many
of our NT100 founders stressed the
need for infrastructure and logistics
to accompany technological
advancement. In some cases,
tech ventures are working with
governments and NGOs to develop
relevant infrastructures and improve
the overall environment in which
they operate.
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CASE STUDY
ZIPLINE
Drones delivering medical supplies to remote communities
The challenge

According to the World Health
Organization, post-partum
haemorrhaging (PPH) is responsible
for 60% of maternal deaths in
developing countries, causing more
than 100,000 deaths per year.
The problem is particularly acute
across Africa, where delivering
supplies from cities to rural areas
is slow and difficult. The issue is
exacerbated in Rwanda, where
the network of dirt roads becomes
impassable with rain and mud.
This makes deliveries for
emergency blood transfusions
a major challenge.

The solution

In 2016, Rwanda became the first
country in the world to trial a national
medical drone network in partnership
with Zipline. Founded by three
graduates from Harvard and Stanford,
Zipline’s fleet of drones have enabled
13

a fast, reliable transport system
that bypasses poorly navigable
roads to get doctors the blood
type and quantity they need.
Unlike quadcopter drones, ‘Zips’
can operate in all weather conditions
and they don’t need to land, which
means no accidental damage to or
intentional tampering of supplies
on the ground.

Impact

• Zipline is on track to achieve full
coverage of Rwanda’s population
of 12 million by 2018, as well as
expanding its operations to Tanzania
• Zips have delivered more than
4,100 units of blood across Rwanda
• They’ve served 21 hospitals in
Rwanda, relied on by approximately
500,000 people
• $ 43 million in funding has
been secured

Secret to success

Co-founder Keller Rinaudo
attributes much of Zipline’s success
to ‘leapfrogging’. He says: “Countries
like Rwanda can make decisions fast
and can implement new technologies
in concert with new regulations,
so we’re now in a position where
the US is trying to follow Rwanda.
Rwanda is not trying to catch
up to US infrastructure. It’s just
leapfrogging roads and trucks
and motorcycles to get to a new
type of infrastructure.”
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CASE STUDY
AID:TECH
Blockchain technology keeps track of aid distribution
The challenge

According to former UN
Secretary-General Ban Ki-moon,
30% of aid failed to reach its
destination in 2011. Six years on
and the picture doesn’t look much
better. In November this year, The Red
Cross apologised for losing more than
$5 million of aid money to fraud and
corruption during the Ebola epidemic
in West Africa. Meanwhile, Human
Rights Watch recently reported that
only $79 million of $300 million
pledged by six countries for the
education of Syrian refugees is
accounted for.
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The solution

Founded by Joseph Thompson and
Niall Denahy, Aid:Tech is a software
company that uses blockchain
technology to provide a secure
platform for aid transactions that
are stored on a distributed ledger.
This means transactions around
the world can be easily traced and
instantly verified.
As well as transparent and secure
access to funds, Aid:Tech also
provides refugees with another
valuable asset: legal identity.

Impact

• 25,000 people are on the platform
• 10,000 people in Jordan are
receiving welfare
• 800 Irish traveller community
members have been provided
with welfare vouchers in Ireland
• 500 refugees have been served
in Lebanon

Secret to success

For Thompson, it was essential
to engage with those receiving
Aid:Tech’s technology to correctly
assess need and impact. He says:
“It’s our company policy that we
won’t go near a project unless we
get engagement or buy in from the
beneficiaries.”

04
KEY INSIGHT:
AN ECOSYSTEM
FOR GROWTH
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The majority of initiatives we
researched benefited heavily from
an established ecosystem of grants,
investment, education, incubation,
infrastructure and support offered
in Europe and the USA.
Socially motivated tech projects
developed in countries with an
advanced ecosystem benefit from the
expertise, capital and infrastructure
available. However, addressing this
global imbalance would enrich the
diversity of socially transformative
tech even further.
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CASE STUDY
WEFARM
Sharing life-changing solutions to farming challenges
The challenge

Despite being a crucial part of the
global food supply chain and a key
source of livelihood for much of the
world’s population, smallholder and
family farming is often subject to
disruption, for example by drought
and disease, which affects local as
well as global food resources.
Knowledge sharing among farmers
can help to manage these challenges.
However, up to 90% of the world’s
small-scale farmers don’t have
internet access or good travel
infrastructure, and information
shared by international NGOs is
routinely ignored.
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The solution

WeFarm founder and CEO Kenny
Ewan set about developing a platform
connecting farmers via SMS texts. The
pilot was developed between 2009
and 2012 in Kenya, Tanzania and Peru,
thanks to a grant from Nominet Trust,
and re-launched in 2014 with funding
from the Knight Foundation. Later
that year, WeFarm won Google’s
Impact Challenge and the £500,000
prize that comes with it, and in 2015,
spun out into its current form – a
limited company based in the UK.
Texts are routed through an online
machine-learning platform, with
questions translated and matched
to relevant answers, without farmers
needing access to the internet.
WeFarm aggregates data, spots
patterns and contributes knowledge –
not just to farmers, but also to local
companies, government bodies
and NGOs.

Impact

• 4 41,493 farmers have registered,
251,073 of these in Kenya
• Almost 50 million text messages
have been shared
• The platform is operating in three
countries: Peru, Kenya and Uganda
• There’s an average of 2,500 new
registrations a day from farmers

Secret to success

Kenny attributes WeFarm’s success to
two key factors. Firstly, the “power of
the crowd”. He states: “We’ve built
something that people are proud
of and feel like it’s ‘their thing’.”
Secondly, structuring WeFarm as
a commercial enterprise with a
sustainable business model, rather
than relying on charity grants.
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CASE STUDY
FAIRPHONE

Image above:
courtesy of
Fairphone

Smart, ethical phones
The challenge

Manufacturing smartphones requires
40 different metals, many of which
are mined in conflict areas such as the
Democratic Republic of Congo, where
warlords exploit workers to supply
international electronics companies.

The solution

In 2013 Bas van Abel, Miquel Salva
and Tessa Wernink set up Fairphone
with the aim of disrupting the mobile
phone industry by proving the
commercial viability of an ethically
produced smartphone. They focused
on four key areas: long-lasting design,
fair supply chains, good working
conditions and minimal waste.
The team has sourced conflict-free
tin, tungsten, tantalum and Fairtrade
gold, while Fairphone’s modular
design means broken parts can
be repaired without replacing the
whole phone.
Fairphone released Fairphone 1
in 2013, and Fairphone 2 in 2015.
17

Impact

• 140,000 handsets have been sold
in the EU
• Fairphone’s Fairtrade gold project
in Uganda, in collaboration with
the Dutch government, attracted
electronics brand Philips, which
intends to start using Ugandan
Fairtrade gold in its products
• $2.50 from every Fairphone goes
into a Workers’ Council fund at the
factory in China, where employees
vote on how the funds are spent
• Major recycling partnerships in
Ghana have seen three tons of waste
phones recycled, yielding 279 kg of
copper and 2.68 kg of silver
• The company also runs a free
recycling programme for
Fairphone owners

Secret to success

Fairphone admits it doesn’t
always get it right but publicly
documents every learning and
mistake to educate its community,
and the public, about smartphone
manufacture and its impact.
Being more transparent, involving
consumers and showing them what’s
behind the product ultimately
engenders more support.
The company also doesn’t fear
competition. If a bigger manufacturer
decides to create their own
transparent supply chain with
better working conditions and
a repairable phone, that’s
Fairphone’s ultimate goal.
Tessa Wernink, Fairphone Co-founder
says “Fairphone realised that you can
better transform the industry if you
also become a part of it. You can
reach and influence industry players
in a different way and set examples
that can inspire others.”

05
KEY INSIGHT:
SOCIAL LEADS,
TECH FOLLOWS
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Many founders of socially
transformative tech projects do
not have a technical background.
Rather than tech experts applying
their skills to solve problems, it’s often
the people who want to solve social
problems who are turning to tech
experts for help. Most founding teams
have at least one mathematician,
engineer or technical person on
board, but they aren’t usually
there at the outset.
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CASE STUDY
PEEK VISION
The portable eye examination app
The challenge

While 36 million people in the world
are blind, 51% of blindness is caused
by cataracts, which can be treated
with a simple operation. However,
access to the tools needed to treat
cataracts is severely limited for
people living in less economically
developed countries (LEDCs), leaving
millions of people to endure an easily
treatable condition.

The solution

Peek Vision Co-Founder and CEO
Andrew Bastawrous, a trained
ophthalmologist, had developed a
network of 100 eye clinics in rural
Kenya. However, he realised that
more people could be reached with
mobile technology than with
brick-and-mortar clinics.
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Peek Vision has created two
smartphone-based eye diagnostics
tools: Peek Acuity, a simple eye test
delivered through a free smartphone
app; and Peek Retina, a compact
retinal scanner that clips onto a
smartphone camera, converting it
into a portable ophthalmoscope.

Impact

• Over 200,000 people have been
screened using Peek technologies
in Kenya, Botswana and India
• Peek Retina has been purchased
in 72 different countries
• Peek Acuity has been downloaded
over 10,000 times
• Peek Vision will soon be rolling
out vision testing and treatment
to every schoolchild in Botswana

Bastawrous says: “When we first
moved to Kenya, we went with
$150,000 of equipment and a team
of 15 people. Now, all that’s needed
is a single person on a bike with
a smartphone. And it costs just
500 dollars.”

Secret to success

For Bastawrous the key was seeking
out the tech that could help him solve
a social challenge he had witnessed
first-hand: “I realised that I could
spend the rest of my life doing
clinics and I would still not make
a difference. It became clear that
I had to move from being a clinician
to doing something else if I really
wanted to change things.”
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CASE STUDY
WHAT3WORDS
Mapping the world through a unique three-word address
The challenge

Many of us take our address for
granted, but poor and inconsistent
addressing is still a widespread
problem. According to the UN, 75% of
the global population, some 4 billion
people, lack a reliable address.
The lack of an address makes it
difficult for a person to vote, register
for government services, receive
medical care, engage in the legal
system and receive deliveries.

The solution

what3words wanted to create a
more accessible global addressing
system. It started by dividing the
Earth’s surface into 57 trillion 3 x 3
metre squares. Working with linguists
the company then created a list of
40,000 unique words, providing
enough three-word combinations
to give each of the 57 trillion squares
a unique three-word address.
20

Available via a website, app, or any
of a growing number of third-party
applications, the system can be
accessed offline and is entirely
free to use for individuals.

Impact

• The system is used in 175 countries
• It has more than 500 commercial,
NGO and non-profit clients
• Eight countries have adopted
what3words as their official
postal system
• The company has raised over
$13 million in external investment
• It has won numerous awards
including Fast Company’s Innovation
By Design in the Social Good
category and AppsAfrica Innovation
Awards in the best enterprise
solution and best disruptive
innovation categories.

• It helped locate survivors in the
aftermath of Hurricane Matthew
in Haiti in 2016 and earthquakes
in Mexico in 2017

Secret to success

Chris Sheldrick, co-founder and CEO
of what3words, is not a technologist
himself – which has driven the team
to focus on creating a system that is
truly intuitive:
“I’m always a fan of simple is good.
Taking the what3words system to
as many people as possible means
making GPS coordinates simple
enough whoever you are. The kind
of tech I get excited about is anything
which simplifies something hard into
something easy.”
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PART 2

KEY TRENDS:
THE FUTURE
OF SOCIALLY
TRANSFORMATIVE
TECH
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Looking to the future, here’s our perspective on
five social tech trends set to take 2018 by storm.
Focusing on these trends, we highlight 10 pioneering
projects that have the potential to transform lives
around the globe.

01 02 03
KEY TREND:
BLOCKCHAIN TO
BRING INCLUSION
TO BILLIONS

KEY TREND:
AI TO SCALE UP
KEY SERVICES

04 05
KEY TREND:
IMMERSIVE TECH
TO REIMAGINE
HEALTHCARE
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KEY TREND:
AUTONOMOUS
VEHICLES TO
ACCELERATE
ACCESS

KEY TREND:
BROADENING
THE BOUNDARIES
OF BIONICS TO
DEEPEN IMPACT

01
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KEY TREND:
BLOCKCHAIN TO
BRING INCLUSION
TO BILLIONS
23
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Few technologies received as much hype
in 2017 as blockchain. The trend is set to
continue in 2018, with LinkedIn revealing
that job postings seeking blockchain
experts tripled last year.
At its simplest, blockchain is usually described as a
‘distributed ledger’. Put another way, it’s a system in
which information is stored in parts (distributed) across
different locations (blocks), which are connected to each
other (chain), and rely on consensus to release access
to any given block.
The result is a highly secure, decentralised and
transparent system for storing and transferring
information.
While blockchain is best known for Bitcoin, more
people are exploring the tech’s potential for social good.
In the UK, Hull residents perform good deeds to receive
blockchain-stored HullCoins, which can be spent at
local businesses.
In Syria, the World Food Programme used blockchain
to record and authenticate the distribution of food
vouchers to 10,000 refugees. In Estonia, the government
is successfully moving its voting, healthcare and tax
services onto a quick, easy-to-use and secure ledger.
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New think tanks, such as Blockchain For Good (BC4G)
with teams in London and San Francisco, and Blockchain
for Social Impact Coalition (BSIC) in New York, focus on
researching and supporting blockchain applications
with a social cause.
We’ve yet to see what challenges blockchain brings
around privacy and ownership. What is clear is that
blockchain is becoming the default system for storing
and transferring data, which will drastically transform
the way centralised institutions, like banks and
governments, operate.
It may not be long before closed blockchain networks
managing economic and civic interactions become more
open and democratic – a development that promises
to bring inclusion to billions of people currently
excluded from traditional systems.
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CASE STUDY
ALICE
The problem

According to a 2016 report from
UK Fundraising, trust in charities
has fallen from 6.7 out of 10 in
2014 to 5.7 in 2016. The decline is
understandable: the UN believes
that up to 30% of aid failed to reach
its destination in 2011, and lack of
transparency over charity spending
contributes to a reduced willingness
to donate to good causes.

The response

London non-profit Alice believes
that blockchain can help introduce
such transparency to charity
spending. Launched in May 2017,
Alice makes use of smart contracts
built on open-source blockchain
platform Ethereum to ‘freeze’
donations until a recipient charity
can complete pre-set goals to
demonstrate real impact.
25

With grant funding from Nominet
Trust to support their growth, Alice
teamed up with charity St Mungo’s
to help 15 people living on the streets
of London get back on their feet.
St Mungo’s works to help each person
find and keep a permanent home –
a long-term challenge, which can
be broken down into a number of
milestones like registering with
a GP, or securing a lease on
rented accommodation.
When a donation is made to
St Mungo’s, the money is held in
the Ethereum system. Each time
the charity reaches a milestone,
the donor receives a notification,
and the charity receives the relevant
part of the donation. Each milestone
is verified by a third party, in this case
the Greater London Authority.

The potential

“Once those goals are validated,
payment is triggered and then
reported to the funders,” Raphael
Mazet, Alice’s CEO, told the New York
Times. “So you know that your money
has gone to help a person find a flat.”
Three out of the target 15 people
have been helped through the pilot
so far. Mazet aims to bring in more
charities in the UK, USA and South
Africa in 2018.
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CASE STUDY
BANQU
The problem

When civil war ravaged Somalia,
Hamse Warfa’s family had to abandon
their livestock business and seek
refuge at the Dadaab refugee camp
in Kenya. Warfa and his family’s
history, network and credentials
were replaced by a single number,
which enabled them to claim their
daily food rations – but little else.
Some of Warfa’s contemporaries
from Dadaab remain at the camp
today. They are just a handful of an
estimated 65 million refugees, and
2.5 billion of the so-called ‘unbanked’
around the world, who cannot prove
their identity and are therefore
denied access to financial and
government services.
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The response

It took Warfa almost two decades
to build a new life in the US, and
he never forgot his experience as
a refugee. In 2016, he co-founded
BanQu, a blockchain platform that
uses Ethereum smart contracts to
give the unbanked a secure, verified
ID, which includes a transaction
history and educational
qualifications.
When a new user inputs their
information, it’s verified by a relevant
third-party organisation like an NGO
or a university, time-stamped, and
stored on a distributed ledger. The
more information the user adds, the
more their network grows. This record
of relationships, transactions and
verified data enables them to take
part in economic and civic systems.

The platform is free for individuals,
while corporate partners pay a
subscription fee. Live-translation
software means that BanQu can be
used in most languages, and SMS
functionality ensures accessibility
even on basic phones.

The potential

BanQu now has several thousand
users and three corporate partners,
and has been awarded a $350,000
grant from The Rockefeller
Foundation. Warfa, who is now
an Ashoka Fellow in the US, hopes
that BanQu will help usher in an
entire new ecosystem secured in
the blockchain, levelling the
playing field for refugees.
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KEY TREND:
AI TO SCALE UP
KEY SERVICES
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The concept of artificial intelligence
(AI) has inspired awe as well as terror
for decades. As AI moves from fiction
to reality, our concerns remain. The UN
has created a new office to “monitor the
threat from AI and robotics”, while tech
leaders, including DeepMind’s co-founder
Mustafa Suleyman and Tesla’s founder
Elon Musk, are calling for stronger
international regulation of AI.
Nevertheless, AI is already a part of our lives, from
Google’s deep-learning-driven search rankings, to
iPhone’s Face ID. 2018 is likely to be the year that AI
will become as familiar to us as ‘digital’ solutions
were around the turn of the millennium.

AI can also alert us to mental health challenges. In
Canada, where suicide is the second highest cause of
death amongst those aged 10-19, the government is
trialling the use of AI to monitor social media for
signs of suicidal behaviour.

Governments, non-profits, large businesses and small
startups will adopt AI as the natural and necessary next
step to handle ever more complex data, assist in decision
making, teach, diagnose disease and alert us to danger.
It’s AI that will help us deliver healthcare, education,
infrastructure and aid to an ever-increasing global
population.

IBM’s AI assistant Watson, partnering with Pearson
Education, harnesses AI to share knowledge and develop
personalised school and adult learning courses.

Healthcare practitioners will benefit from AI assistants,
such as UK startup Cera’s AI chatbot Martha, that promises
to help both carers and their patients by managing
appointments, travel and food delivery, while monitoring
the patient’s health and answering their questions.
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Without regulation, the efficient and ethical use of AI
relies upon the people entrusted with its application.
However, the tech promises to bring critical services to
more people – and support to those who deliver them.

TRANSFORMING LIVES WITH TECH: A GLOBAL CONVERSATION

CASE STUDY
ZEBRA
The problem

When Phil Teare’s wife died from
cervical cancer at an early age, he
chose to dedicate the rest of his life
to helping medical professionals
to detect diseases at earlier stages
of onset. In 2012, there were an
estimated 527,000 cases of cervical
cancer, of which 266,000 sadly proved
fatal. The incidence of fatalities from
cervical cancer is even greater in
developing countries.

The response

Teare taught himself machine
learning and, working with Israeli
medical startup Zebra, developed
an algorithm to detect breast cancer.
Zebra uses AI to scan medical images
to detect cancerous cells, achieving
a reported 91% accuracy; this is a
significant improvement on a typical
radiologist’s rate of 88%, and with
fewer false positives.
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Thanks to a partnership with Google
Cloud, Zebra analysis is available for
radiologists to download from the
cloud at just $1 per scan, making the
service hugely accessible. The system
is already used by more than 50
hospitals worldwide, including the
Cedars-Sinai network in the US,
and Oxford University in the UK.
Zebra’s AI can detect 11 diseases,
including breast cancer, brain trauma
and excess coronary calcium.
Zebra is not the only company using
AI for medical diagnostics: IBM has
taught its AI Watson to read medical
scans, and startup Face2Gene uses
AI to diagnose a range of conditions
from a simple photograph.

The potential

Zebra’s co-founder Elan Benjamin
believes the tech will make doctors’
jobs easier. “In five or seven years,
radiologists won’t be doing the same
job they’re doing today,” he told
Wired magazine. “They’re going to
have analytics engines or bots like
ours that will be doing 60, 70, 80 per
cent of their work.”
The company is planning to release
35 additional diagnostic products
and expand into a further 20
countries in 2018.
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CASE STUDY
WYSA
The problem

When father of two Lovkesh Joshi
was facing redundancy while working
at a tech firm in India, he didn’t want
to burden his family. At the same time,
he was facing anxiety and depression,
and didn’t know what to do.
By 2030, a lack of access to
mental health services will cost
the global economy $6 trillion per
year according to the World Health
Organization. Only 30% of people
with mental illness receive treatment
in high-income countries, this figure
dropping to below 10% in low- and
middle-income nations. A big factor
is labour shortage – there are
only 3,800 psychiatrists currently
registered in India – about three
per 1 million people.
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The response

Ramakant Vempati and Jo Aggarwal,
both tech consultants from India,
are addressing the problem with
their AI chatbot Wysa, which uses
deep learning and natural language
processing to ‘converse’ with people
experiencing mental health issues
and provide advice based on
established techniques like
cognitive behavioural therapy.
Developed in collaboration
with researchers at Columbia
and Cambridge Universities, as
well as mental health practitioners,
each technique is rigorously tested
and clinically validated for use in a
self-help context, with all interactions
anonymised for privacy.
The chatbot is accessed through a
free smartphone app. The company,
which has secured $1.3 million in
investment and took part in Facebook’s
incubation programme, earns
revenue through licensing its
AI to large-volume clients.

The Potential

Joshi is one of 1.25 million users in
30 countries so far. The company
says that 45% of users reported
reduced symptoms of depression.
“Three people wrote to us to say that
Wysa saved their life,” says Aggarwal.
While the service is not intended to
replace therapists, it can provide a
bridge across cultural, geographical
and economic barriers for people
who need mental health care but
cannot easily access or afford it.
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KEY TREND:
BROADENING
THE BOUNDARIES
OF BIONICS
TO DEEPEN
IMPACT
31
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Some may argue that humans have
been bionic since pre-historic times,
when chipped stones augmented the
sharpness of our fingers in the absence
of natural claws. Over the next millennia,
we continued to advance our bionics,
from walking sticks to ear implants
to prosthetics.
While yesterday’s bionic tech was bulky and
expensive, 3D printing and Body Machine
Interfaces (BMIs) are making prosthetics
easier and cheaper to manufacture. Featured
in the first part of this paper, Bristol-based Open
Bionics 3D prints personalised bionic hands for
children so they can become their favourite
superhero, while Project Daniel provides
prosthetics for people in conflict zones.
This trend will accelerate in 2018, as advances
in integrated neuro-tech and bionic solutions
become market-ready to transform the lives
of an estimated 1 billion people worldwide living
with a disability. Also called ‘neuroprosthetics’,
bionic tech integration is making it easier for
amputees, stroke survivors and those with
spinal cord injuries to regain movement.
Last year, 56-year-old Bill Kochevar became
the first quadriplegic to feed himself with his
own hands, thanks to US company BrainGate’s
pill-sized electrode implants that respond
to his thoughts.
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Entrepreneur Elon Musk also co-founded
Neuralink, a brain-machine tech startup
dedicated “to bring something to market that
helps with certain severe brain injuries (stroke,
cancer lesion, congenital) in about four years.”
Another trend in bionics showing promising
possibilities and attracting investment is smart
contact lenses. The Google–Novartis partnership
is developing a diabetes tracker, while SENSIMED
Triggerfish lenses offer non-invasive testing of
intraocular pressure in glaucoma patients.
As with smartphones and computers, bionic
devices are likely to be first adopted by the
affluent. However, as the tech becomes cheaper,
smaller and more accessible, it could have
greatest impact in low- and middle-income
settings, bypassing the need for large,
expensive and inaccessible medical kit.
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CASE STUDY
BRAINGATE2
The problem

When US Navy veteran Bill Kochevar
became quadriplegic after a charity
bike ride accident eight years ago,
he had little hope of moving his limbs
again. Unable to feed himself,
he became one of 5.6 million
paralysed people in the US
who require constant care.

The response

Kochevar started taking part
in research for BrainGate2, a
neuro-electronic system designed
to help restore movement after
paralysis. The tech is currently
being trialled at Case Western
Reserve University and the
Cleveland Functional Electrical
Stimulation Center. After 45 weeks
of rehabilitation to restore muscle
tone, he learned how to use his brain
signals to move a virtual reality arm
on a computer screen. A special MRI
machine tracked the parts of his brain
used to make these movements,
relaying the data to a computer.
33

Researchers then implanted two
pill-sized electrodes in Kochevar’s
brain and more than 30 wires in
his arm muscles. When he ‘willed’
certain movements, the electrodes
captured the brain activity, relayed
it to a computer which stimulated
muscles in his arm, generating
physical movement – all in a
split second.
This meant Kochevar could control
his own movement to feed himself
with a fork and lift a cup to drink
through a straw, a huge milestone
for someone who had no control
over their arms for eight years.

The potential

While the system does have its
limitations – it currently relies on
wires, externally fitted electrodes
and a gravity support for his arm –
it demonstrates what’s possible.
The aim is to take BrainGate2 from
a laboratory setting into patients’
homes. Researchers hope to develop
a wireless system, improving the
accuracy and the flow of movement.
The tech promises to restore a level
of independence to millions of
people affected by paralysis.
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CASE STUDY
SMART LENS
PROGRAM
The problem

The World Health Organization
estimates that 422 million people
have diabetes worldwide. For
many diabetics, constant glucose
monitoring amounts to a part-time
job that requires regular blood
sampling using the pin-prick method
– or through continuous glucose
monitoring (CGM) systems where
an electrode is implanted under
the skin to measure glucose levels
in tissue fluid. Both methods are
invasive, cumbersome and costly.

The response

Verily, a subsidiary of Google’s parent
company Alphabet, partnered with
eye care company Alcon, a subsidiary
of Novartis, to develop an alternative
solution: a smart contact lens
that measures glucose in tear
fluid, removing the need for
bulky equipment or frequent
pin-pricks to collect blood.
34

The aim is to develop a self-powered
contact lens that collects data from
basal tear fluid (the kind of tears that
are always present to wash the eye),
transmitting it wirelessly to an app,
which can be accessed by the wearer,
a carer or a health practitioner.
The project is in its early stages and
must counter a number of challenges
before it can progress to human trials.
Firstly, the problem of powering the
lens needs to be solved, for example
by wireless charging, or through solar
power. Secondly, questions around
the side-effects of crying or an
eye irritation need to be answered.
Finally, the cost barrier to creating
wireless electronic lenses needs
to be lowered.

The potential

Nevertheless, the project signals
a significant move by big tech firms
into the health sector, which could
modernise health management
by incorporating wearable tech
with leading health and
pharmaceutical products.
In the near future, smart contact
lenses could be prescribed not
only to correct our vision, but to
monitor and manage our health.
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KEY TREND:
IMMERSIVE TECH
TO REIMAGINE
HEALTHCARE
35
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Many people are familiar with virtual
reality (VR) and augmented reality (AR)
through Pokémon GO and a suite of
games for Oculus Rift, but the tech has
enormous transformative potential
beyond immersive gameplay. Both
Oculus Rift and HTC VIVE, two leading
VR headset manufacturers, have recently
founded labs to explore the use of VR
to transform lives.
VR and AR are increasingly valuable in
healthcare and wellbeing. Oxford University
is experimenting with VR immersion therapy,
which has been effective in treating acrophobia,
while a Patient’s Virtual Guide (PVG) enables
children receiving medical treatment to
familiarise themselves with the hospital
environment through a safe virtual world,
before they are admitted as patients. In the
US, where the opioid epidemic looms large,
health authorities are successfully applying
calming VR simulations instead of painkillers to
lower pain during childbirth and after surgery.
These immersive experiences are also a
powerful tool for storytelling. By putting the
user in someone else’s shoes, tech can promote
understanding and empathy like never before.
The National Autistic Society has produced
a 360° VR documentary that simulates the
perspective of an autistic person. While the
Cornerstone Partnership, which provides
support for adoptive parents in the UK,
uses immersive VR to help parents
understand the abuse their children
suffered prior to adoption.
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With further development, reality simulation
and augmentation could transform the way we
learn, understand each other and navigate our
world. Imagine future policymakers immersing
themselves in scenarios to judge the impact
of proposed legislation, teachers taking their
students on virtual trips to teach them about
history and science, and emergency workers
instantly seeing the nearest defibrillator,
gas pipe or solar charger.
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CASE STUDY
ACCUVEIN
The problem

Intravenous therapy (IV) is a common
form of treatment used in hospitals or
by carers to deliver medication, fluids
or blood in a wide range of medical
situations.
Finding a vein is not always easy.
An estimated 40% of IVs are
missed on the first attempt,
causing unnecessary pain, delay
and skin trauma. The problem is
worse among the most vulnerable –
children, the elderly, and those with
a very high body mass index (BMI).

The response

AccuVein, a handheld AR scanner,
makes the process quick and easy by
visualising patients’ veins on the skin’s
surface. An infra-red laser scans the
skin, and an algorithm processes the
data to project images of the veins
directly over the skin, allowing a carer
or healthcare practitioner to target
them more easily with an IV needle.
The scanner weighs just 275 grams
and can be used by anyone, with little
training required. As it never touches
the skin, it doesn’t require disinfection
after use, and can be shared across
hospital departments.
AccuVein says that more than 10
million patients have benefitted from
its use so far, and that the chance of
finding a vein on the first attempt
has increased 3.5 times.
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The potential

“Fewer attempts mean less pain
for children and adults, less trauma
and anxiety, which is a big thing
especially because these patients
tend to be long-term patients so
they have a lot of needle sticks,”
said Roni Hamilton, a nurse at
Kidz First Children’s Hospital in
New Zealand, who has been
using AccuVein since 2016.
Each AccuVein scanner currently
costs over $5,000, but widespread
uptake of the tech promises to
make AR accessible for health
practitioners around the world.
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CASE STUDY
PATIENT’S
VIRTUAL GUIDE
The problem

The response

When Dom Raban’s 13-year-old
daughter Issy was first treated for a
rare form of cancer called Ewing’s
Sarcoma, she was terrified. Issy is
thankfully now healthy, but remains
anxious about entering a medical
environment.

Using a working name of Patient’s
Virtual Guide (PVG), Raban, managing
director of digital agency, Corporation
Pop, decided to address the problem
by developing an AR app for children
about to start medical treatment in
a hospital.

In the UK, more than 2 million
children are admitted to NHS
hospitals every year, over 1,700
of them for cancer treatment.
All too often, lack of healthcare
information leaves them confused
and scared, though research suggests
that reducing stress and anxiety
can lead to quicker recovery and
improved clinical outcomes.

The user can customise their own
avatar, which guides them through
the whole experience, reminds
them about appointments and
answers their questions in a
child-friendly way.
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Once they create their guide,
children can explore hospital
environments, play with otherwise
intimidating equipment, such as an
MRI scanner, and even interact with
others in the ward.

The potential

Corporation Pop first tested a
prototype app with clinicians,
parents and patients at Royal
Manchester Children’s Hospital.
“I have yet to show this pilot app
to anyone, of any age, who has not
positively engaged with it, suggesting
that this tech has the potential to
greatly improve the healthcare
experience,” said Peter-Marc Fortune,
associate clinical head at the hospital.
Following initial funding from
Nominet Trust and the Manchester
Business Growth Hub, PVG has
secured £500,000 from Innovate
UK and the Biomedical Research
Council to develop the prototype into
a full app, ready for hospital trials in
October 2018. PVG has the potential
to transform the hospital experience
for sick children.
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KEY TREND:
AUTONOMOUS
VEHICLES TO
ACCELERATE
ACCESS
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It’s hard to believe that self-driving
cars were being tested as far back as
the 1980s. Yet it’s only this year that
we’ll see unmanned and autonomous
vehicles advance far enough to become
fully usable, be it on the road, in the air
or on water.
Drones are already used widely by the military
and hobbyists, but in 2018 they could deliver
widespread social impact. East Africa is
spearheading the social tech drone revolution
as Zipline launches a national medical delivery
service in Rwanda, soon expanding into Tanzania.
Also in Tanzania, Zanzibar is set to complete the
world’s largest civilian drone mapping exercise,
which will help its government manage floods
and plan housing.
On the ground, autonomous public transport
systems are starting to take shape. In northern
Europe, Helsinki, Tallinn and Kongsberg are
trialling self-driving buses in their city transport
systems. In Japan, the government is testing a
self-driving ‘Robot Shuttle’ to transport elderly
residents to essential health services.
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Autonomous vehicles are also set to improve the
quality of life for those with restricted movement.
In Singapore, Changi General Hospital has
successfully deployed self-driving wheelchairs,
while Canadian robotics company Cyberworks
aims to bring affordable autonomous wheelchair
modules to the market in the next four years.
Unmanned transport represents a new frontier,
but a large amount of testing is required to
eliminate the risk of accidents. Yet the promise
behind the tech is significant, as we look forward
to a lower cost, greener and more accessible way
to transport everything from people to parcels.
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CASE STUDY
THE ZANZIBAR
MAPPING INITIATIVE
The problem

Even in an age of satellite imaging,
large areas of the globe still lack
adequate mapping. The problem
reflects wealth inequality; the UN
recently reported that a mere 2.9%
of the African continent is mapped
at a local level, compared to 87%
of Europe.
On the island of Zanzibar, a lack
of current and detailed mapping
can be a matter of life and death.
Frequent floods have taken lives,
but identifying flood zones is difficult
without high resolution aerial images.
Yet aerial imaging is expensive. When
manned flights surveyed the island in
2004, it cost the country millions of
dollars and took four years to digitise.
Commercial maps often lack detail,
contain cloud cover, and cannot be
updated frequently enough.
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The response

As drone tech became more
accessible, the Zanzibar Commission
for Lands, in collaboration with the
World Bank and the State University
of Zanzibar, took on the world’s
largest civilian mapping project.
Starting in 2016, a team of tech
students from the State University
used senseFly eBee drones to fly over
850 square miles of Zanzibar. Each
drone was programmed to capture
aerial images and topography, which
were later pieced together into maps
and published on Open Street Map
and the Zanzibar Social and
Environmental Atlas (ZanSea).

The potential

“It is satisfying that my country is
making something so powerful. It will
be ours and pioneered by us,” says
one of the drone programmers.
The new high resolution maps provide
better information for humanitarian
teams to map areas of disease, reach
survivors during a flood and help
councils plan safer housing. Zanzibar
is now sharing its expertise with the
Dar es Salaam City Council and with
Ethiopian authorities.
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CASE STUDY
CYBERWORKS
The problem

Since Elizabeth Jameson was
diagnosed with multiple sclerosis
in the 1990s, the former civil rights
lawyer and now quadriplegic artist
has not been able to use a wheelchair
independently. She has no feeling
in her limbs to control a power
wheelchair joystick.
According to the Centers for Disease
Control and Prevention, 18.2 million
people in the US find it “difficult or
cannot walk a quarter of a mile,”
and children and the elderly are
often denied access to powered
wheelchairs due to safety regulations.
While self-driving cars and delivery
drones could help, getting around
the house or from a building into a
vehicle would remain an issue.
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The response

Jameson is a strong advocate for
using autonomous tech to help
people with disabilities move
around more easily, and is excited
about research at the University
of Toronto in collaboration
with Cyberworks, a Canadian
robotics company.
Last summer, Cyberworks developed
a motion-sensor module that can be
attached to a power wheelchair
enabling it to navigate through a
building autonomously, without
even knowing its layout, seamlessly
moving through doorways and
around furniture.
The wheelchair can be summoned
by the user and is controlled by
voice, eye-gaze or a touch screen.
A mapping functionality allows a
carer or user to program set routes
and destinations like ‘the kitchen’,
and the unit is intelligent enough to
distinguish between fixed furniture
and moving obstacles such as a pet.

The potential

Cyberworks says the module will
retail at less than $1,000 and enter
the market in the next four years.
It could help Jameson fulfil her
dream of independently getting a
coffee around the corner, and bring
autonomy to millions of people with
restricted mobility across the globe.
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WHAT NEXT FOR
TECH AND SOCIETY?
Over the past five years, NT100 has celebrated tech’s potential
to transform our lives when it has a social purpose at its heart.
We’ve learned that anyone can use tech to achieve enormous
impact by designing solutions to the world’s most pressing social
challenges. We’ve also discovered the transformative potential
of the latest trends in tech – from artificial intelligence,
to autonomous vehicles.
However, the picture isn’t
consistently rosy.
Social entrepreneurs continue to
grapple with minimal resources
and regulatory concerns. Meanwhile,
the broader impact of tech on
our lives has come under a harsh
spotlight, with journalists, politicians
and even tech leaders pointing
out the potential negative social
repercussions of tech – from ‘robots
taking our jobs’, to fake news,
surveillance and cyberbullying.
Tech innovation is hurtling forward
at an incredible pace and has the
potential to transform our lives. The
challenge is whether that impact will
be positive or negative.
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Ensuring that tech advances have a
positive impact on our lives is within
our control. Putting social purpose
(rather than convenience or profit)
at the heart of tech development is
critical in fulfilling its potential.
The question we should be asking
ourselves isn’t ‘what is tech going to
do to us?’ Rather, ‘how can we ensure
that when tech transforms our lives,
it transforms them for the better?’
We want a world where social
transformation drives tech. Five
years of NT100 have shown us what’s
possible; now we’re leading a global
conversation about how all sectors
of society can help make this
happen at scale.
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NT100 is brought to you by Nominet Trust,
the UK’s leading dedicated investor in socially
motivated tech. We believe that when tech
is inspired by social need, it reaches its life
changing potential.
Now entering our 10th year, the Trust has supported
over 750 socially motivated tech initiatives in the UK
and has invested more than £31m in programmes and
activities driving social change using tech.
www.nominettrust.org.uk
@nominettrust
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