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Building a sustainable, low carbon value-chain to alleviate rural poverty 



 Improving affordable energy access 
 Reducing food perishability and waste 
 Improving the built environment 
 Improving health and wellbeing 
 Ensuring women's empowerment 
 Building resilience to climate shocks 

 
 
 
 

Grand Challenges 

Alleviating rural poverty 



Why now? 
Battery prices are falling 

Solar panel prices are falling 

Food demand is increasing 

Temperatures are rising (unpredictably) 



Global solar irradiation 



• Approx. 33% of all food is 
wasted globally 
 

• In LMICs, loss occurs 
primarily at  the production 
– retailing end 

Global Food Waste 



Food-spoilage microbes grow faster at warmer temperatures 

Hammond et al 2015 BioScience 65:758-768 

• Tropical temperatures 
support the rapid growth of 
microbes that spoil food 
 

• Pathogenic organisms can 
cause outbreaks of food 
borne illness, leading to 
sickness-absence or 
premature mortality 



Time to spoilage, with and without storage technology 

Hammond et al 2015 BioScience 65:758-768 



Crop Yields over time in selected African Countries 
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• Domains underpin each 
other and contribute to a 
strengthened economy.  
 

• The built environment 
protects and supports 
people and equipment.  
 

• An accessible, affordable, 
reliable energy supply 
gives the system forward 
momentum and 
sustainability 

A framework for poverty alleviation 



OBJECTIVES 

© 

1. Create a sustainable, 
flexible and modular 
construction that 
encompasses multiple 
renewable technologies 
 

2. Implement the 
construction in the form 
of EFMPs in selected 
areas 
 

3. Evaluate the role of the 
EFMP in alleviating 
poverty 



Energy Facilitated Markets 



The M.E.T.R.E.  Programme 
Activity  Description 

Monitoring Continual assessment of building functionality, efficiency, utilisation 
etc 

Evaluation Longitudinal assessment of income, waste reduction  etc 

Training Capacity building in research, monitoring, evaluation, maintenance 
etc 

Research Applied and implementational research across social, physical, 
health, economic etc domains 

Education Public and stakeholder engagement, undergraduate and 
postgraduate learning 



Hypothesis-driven research 



Evaluation 



Conclusion and next steps 

• The verbal model is endorsed widely amongst academia, 
civic and political domains 
 

• Challenges persuading the benefits of offsetting capital 
investment with lower whole life-cycle operating 
overheads remain 
 

• Potential exist for transformative change at a time of 
considerable uncertainty 
 

• Critical mass of voices and support will accelerate progress 



ENERGY AND HEALTH IN LMICS 

Mark Booth 
Newcastle University 
Mark.booth@ncl.ac.uk 



ELECTRICITY PROVISION IN LMIC HEALTH FACILITIES 

Practical Action Poor People’s Energy Out   



OUT OF SERVICE EQUIPMENT 

Perry and Malkin, Medical & Biological Engineering & Computing 
(2011), Volume 49, Issue 7, pp 719–722 

• Electricity supply is necessary 
but not sufficient for effective 
use of equipment 
 

• Approx 40% of all equipment is 
out of service in LMIC health 
facilities, cf 1% in industrialised 
countries 
 

• Reasons include lack of spare 
parts, infrastructure and 
resources, health technology 
management (HTM), and 
training 



ACCESS TIMES TO HEALTH FACILITIES FOR HAT DIAGNOSIS 

International Journal of Health Geographics  Simarro et al, 2014 

632 facilities offering some form 
of diagnosis and treatment 



SUPPLYING SUSTAINABLE ENERGY TO HEALTH 
CENTRES IN GHANA AND UGANDA 

Vision: to enable improved delivery of health services – primarily 
for maternal and child health – in primary health care facilities, 
through improved access to modern, affordable, and sustainable 
electricity services.  
 
Objective: to power 62 un-electrified or under-electrified primary 
care health facilities (240 kWp total PV capacity)   
 
Support: by UK Department for International Development (DFID) 
under its ‘Sustainable Energy for Women and Girls’ programme, 
WHO and UN Foundation 
 
Implementation: Solar Electric Light Fund (SELF) and its partners, 
Power World Ltd in Ghana and All In Trade Ltd in Uganda, to 
design, supply, install, and maintain facility-wide solar PV 
solutions at each of the 62 facilities.  
 

https://www.ruralelec.org/project-case-studies/enersol-150-pv-
grid-mini-power-plants-40-health-centres-and-one-hospital-20-
kwp 



209kW Kyocera solar power generating system at Majuro Hospital in 
the Marshall Islands 

http://global.kyocera.com/news/2012/0703_spms.html 



Hypothesis-driven research examples 



Thank you for your attention 





Electrical storage solutions 

www.designingbuildings.co.uk/wiki 



“In many African countries, more than half of 
smallholder farmers are women. Research by the FAO 
shows that women in developing countries could 
produce 20%-30% more food if they had the same 
access to productive resources as men. If this equality 
of access were achieved, the increased yields could 
mean pulling up to 150 million people out of hunger. 
 
There is also significant social impact to be derived, 
with women reinvesting up to 90% of their income in 
the education, health and nutrition of their family and 
community, compared to 30%-40% for men.” 

https://www.theguardian.com/global-development/2015/dec/15/empowering-female-traders-east-africa-will-boost-growth-fight-poverty 

Empowering Female Traders in East Africa 



Hybrid systems  (PV with Diesel backup) lie between these lines 

Cumulative running cost saving example  
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