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1.

INTRODUCTION

Engineers Without Borders UK is a charity leading a movement to put global
responsibility at the heart of engineering.
To achieve this, our movement works to change how engineering is perceived,
taught and practiced so that we can inspire a diverse cohort of engineering talent
and so that engineers can respond to the global challenges we are facing. We also
work with partners around the world to deliver safe water, improved sanitation,
clean energy and resilient built environments to those without access to this life
transforming infrastructure.
Our involvement in the Transforming Energy Access initiative is focused on
strengthening the link between lessons learnt from energy projects around the
world and dissemination into the classrooms of ‘Young UK Engineers’ to inspire in
them a sense of global responsibility and a drive to address energy access issues.
This involvement is therefore centred around delivering two key objectives:
•
•

Inspiring and educating the engineers of the future.
Learning from our energy-focused international projects.

Our involvement in the initiative spans the period 1 March 2017 – 31 August 2018
and this report covers the whole period.

2. PROJECT OBJECTIVE: INSPIRING AND
EDUCATING ENGINEERS OF THE
FUTURE
Engineers Without Borders UK delivers two key programmes to inspire and educate
the UK’s engineers of the future:
• The Engineering for People Design Challenge targeted at undergraduates
and requiring them to focus on the social, environmental and economic
impacts of their engineering design.
• Our Youth Outreach programme targeted at inspiring primary and secondary
school children through realising the difference they can make by becoming
an engineer.
Through the Transforming Energy Access initiative, we have focused on
strengthening the energy and development-focused materials to be used in both
these programmes.
During the course of the project, we have achieved the following outputs with
respect to the Engineering for People Design Challenge:
• Production of materials for use on the online platform for the Engineering for
People Design Challenge 2017/18. The design challenge set for the students
focuses on Kibera in Nairobi, Kenya and the resources describe the current
situation and issues faced by the local community. There is a particular focus
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on challenging the students to identify new ideas for accessing reliable, clean
energy resources so that the community can meet their energy needs.

This image is a
snapshot of the online
resource provided for
students to explore
information about
Kibera. This image
shows the particular
focus on describing
the challenges the
community face
around access to
energy.

The information is also
provided as a
downloadable pdf.
This image shows the
downloadable file
describing the energy
access challenges in
Kibera.
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•

•

Training of academics to showcase the materials. On 19 September 2017, we
held a training day in Birmingham for the academics delivering the
Engineering for People Design Challenge to train them in how to successfully
guide the students through the process of exploring the resources and
proposing appropriate ideas. 22 academics received the training.
Dissemination of the materials to 6,000 students (1,500 more than projected
in the original work plan) at 28 university departments throughout the UK and
Ireland. These are listed below:

1. Birmingham City University
2. City University London
3. Coventry University
4. De Montfort University
5. Durham University
6. Heriot-Watt University
7. Imperial College London
8. London South Bank University
9. Liverpool John Moores University
10. Manchester Metropolitan University
11. Nottingham Trent University – Built
Environment
12. Nottingham Trent University –
Product Design
13. Sheffield Hallam University
14. University College Dublin
•
•

15. University College London
16. University of Brighton – School of
Environment
17. University of Brighton – Product
Design
18. University of East Anglia
19. University of Glasgow
20. University of Greenwich
21. University of Liverpool
22. University of Nottingham
23. University of Portsmouth
24. University of Sheffield
25. University of Strathclyde
26. University of Sussex
27. University of Wales
28. University of the West of England

Held a Grand Final competition event where 150 students competed for the
Grand Prize. The winning team presented an electricity generation idea using
the heat generated from a small cook stove.
Produced case studies related to our energy projects due to be launched
with our new website from October 2018.

As a result, 6,000 undergraduate students have learnt about the impact they can
have as an engineer and have been inspired to consider career pathways focused
on addressing the sustainable development goals for people everywhere. Moving
into academic year 2018/19 we have over 30 universities signed up to participate
involving over 6,500 students.
With respect to our Youth Outreach initiative, we now have 16 regional ambassador
trainers across 6 regions of the UK supporting and training a wider network of over
300 individuals who volunteer to get out into the classroom and inspire young
people. In particular, they deliver a workshop called ‘Power for Everyone
Everywhere’ which highlights the challenges faced in enabling electricity access
and encourages the next generation to explore how they can get involved in this in
the future by following career pathways in engineering. This initiative is run in
partnership with the national STEM Ambassadors programme led by STEM
Learning. As we look to the future, we are building our delivery capacity by training
individuals who will return to their regions to train and support members of local
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groups to become Ambassadors. For the next year we are focusing on training an
additional 120 Ambassadors by January 2019 who will then deliver workshops to a
minimum of 2,250 young people in 2018-19 alone and to train a further 480
Ambassadors in 2020 to reach over 9,000 young people.

Young girls learn about wind turbine technology as a way to deliver off-grid
electricity access at our stand at the Big Bang fair in March 2018
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3. PROJECT OBJECTIVE: LEARNING
FROM OUR ENERGY-FOCUSED
INTERNATIONAL PROJECTS
Engineers Without Borders UK works with partners on projects addressing energy
access in Kenya, Malaysian Borneo, the Philippines, India, Peru and Mexico.
Through the Transforming Energy Access initiative, we are focusing on improving
the delivery of these projects and increasing the learning from them for broader
dissemination.
Each year we work with our partners on projects that have been identified to build
engineering capacity within their team and within their local and regional
communities. Projects identified in the interim report as current have now been
completed and those identified as ‘next year’ are now underway through to October
2019. The tables below have been set out to give an overview of those energyfocused international projects and the overall progress that has been made since
October 2017.
Cookstoves in India to reduce the health impacts of smoke inhalation
Past year: We successfully researched and
developed a process to test stove
emissions, thermodynamic mapping and
improve the efficiency of the cook stove
design. There was a reduction in
particulate matter emissions of 20% as a
result of these improvements and the
manufacturing process was improved to
deliver around 200 stoves per month.

This year: The continuation of the
project sees the next step as further
developing the manufacturing
process to support the mass
production of the cook stoves. The
aim is to produce 500 stoves per
month to generate a sustainable
income source for the social
enterprise we are working with.

Testing the latest generation cook stove design
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Converting farm animal manure in Puebla, Mexico using small-scale anaerobic
digestion
Past year: We successfully tested, adapted
and improved the efficiency of a generator
design using biogas. The efficiency of the
generator design was improved from 1.6kW
to 2kW. The aim is to have a range of
generators from 2kW to 20kW available for
local farmers. The generator is now being
tested in three farms and used to power a
milking machine and submersible water
pumps.

This year: We are developing and
designing additional ‘add on’
products that utilise biogas. The
project has started by looking into
prototype piglet heaters using
biogas which is currently being
tested at five farms.

Working with local technicians to develop a heater that uses biogas
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Increasing access to micro-hydro power to off-grid indigenous communities in
Malaysian-Borneo and the Philippines
Past year: We provided financial and
business advice to help the
management team of our partner
organisation develop a business plan
to ensure financial sustainability of the
energy projects they deliver in
Malaysian-Borneo and the Philippines.
We also made progress in developing
a low cost electronic load controller
that can be locally manufacture for
micro hydro pumps, it is now ready to
test in a pilot site controlling 10kW of
micro hydro power to a local
community of between 20-200 homes.
Local staff were trained in advanced
soldering, measuring equipment and
how to trouble shoot issues with the
load controller.

This year: We will be working with our
partner in Malaysian Borneo to train their
electrical technicians in how to operate,
maintain and troubleshoot the microhydro systems, in particular the Electronic
Load Controller.

With our partner in the Philippines, the
focus will be on working with them to
rehabilitate 23 of their micro-hydro
systems, most of which are between 1520 years old, and retrofit them to be
compatible with new enterprise
applications that have been developed to
improve livelihoods as these systems are
currently only used for lighting. These
upgrades will help 30 small settlements
reaching about 10,000 people.

Working to improve, design and develop micro-hydro systems in Malaysian Borneo and the
Philippines
this fuel source

Improving the ability of local entrepreneurs to deliver off-grid energy to communities
in East Africa.

Past year: We provided support to local communities
on the use of clean energy in Rwanda and Kenya.
Specifically setting up the tools, data collection
methods and frameworks for: accelerating pico hydro
off grid power in Rwanda, developing alternative
cooking solutions for refugees in Kakuma Camp,
Kenya, and mapping stakeholder engagement in
energy access in three refugee camps in Rwanda.
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Pay-as-you-go solar electricity generation in off-grid communities in the Andes, Peru.
Past year: We completed the
development of a pay-as-you-go
plug and play model for PV solar
systems allowing homeowners to
pay for and eventually own a solar
system that they could otherwise
not afford. In addition, 14
personalised solar systems were
installed for rural communities in
Ancash bespoke to the needs of
those communities.

This year: We will be focused on scaling
up the social enterprise model – there is
potential to connect 30,000 homes in
the region that are currently off-grid.
Three main products are now on offer
directly to households; a solar panel with
a radio, a solar panel with lights and a
solar panel with a TV – all have varying
financing options. We will also be
looking at selling to local shops so some
focus will be put onto training the sales
staff.

Installing a pay-as-you-go solar electricity generation system in Ancash, Peru
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Delivering electricity to off-grid rural communities in Uttar Pradesh, India
This year: We have started working with a new
partner in Uttar Pradesh in the village of
Tirmasahun to pilot an enterprise model of
providing solar charged portable battery kits to
the lower income market of rural northern India.
It is anticipated to reach 2,500 people including
bringing electricity to community spaces,
schools and a clean water purification unit.
(image: a young couple demonstrate their solar charged
portable battery kit)

Converting ‘poo to power’ for Naivasha and the Kakuma refugee camp, Kenya
This year: We are now working with a new
partner to scale up a facility that converts
faecal sludge into briquettes. Their existing
facilities can process the waste from 2,000
people and the new site is aimed at
processing the waste from 50,000 people.
Currently the fecal waste is not treated.
(image: preparing to process the fecal waste in
Naivasha, Kenya)
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4. CONCLUSION
Over the course of the project period we have achieved a huge amount to
contribute towards the Transforming Energy Access initiative.
•

•

•

6,000 engineering undergraduates have been encouraged to become
engineers that place importance on the social and environmental impact of
the work that they do and have been exposed to the opportunities of
addressing energy access issues around the world.
We have trained Ambassadors to go out into the classroom and inspire
young people to understand the issues associated with energy access
around the world and encouraged them to consider engineering as a route
to taking part in addressing that challenge.
We have worked in partnership around the world on a diverse array of
energy focused projects, taking forward the design, manufacturability and
scalability of cook stoves in India, pay-as-you go solar kits in Peru, small scale
biogas production in Mexico, electronic load controllers for micro hydro
power in the Philippines and Malaysian Borneo and have developed new
relationships to also focus on delivering portable solar lighting kits in India
and turning human fecal waste into a useful resource in Kenya. We have also
supported many more entrepreneurs to develop their energy businesses.

We very much welcome future opportunities to continue to collaborate with the
initiative and also the Low Carbon Energy for Development Network. We know that
it is only by working together that we can address the challenges we face as we can
achieve so much more together than we can on our own. We look forward to a
future continuing to partner with initiatives such as these.
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