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ABOUT UNIDO INVESTMENT  
& TECHNOLOGY PROMOTION  
OFFICE GERMANY

As part of the United Nations system, The UNI-
DO Investment and Technology Promotion Office 
Germany (UNIDO ITPO Germany) mobilises invest-
ments and technologies for sustainable industrial 

development. Situated at the UN Campus Bonn, 
ITPO Germany supports investors and companies 
by facilitating technology transfer from Germany to 
developing countries and economies in transition.

ABOUT ALLIANCE FOR RURAL  
ELECTRIFICATION

Established in 2006, ARE is the only global busi-
ness association that represents the whole decen-
tralised renewable energy sector for integrating 
rural electrification in developing and emerging 
countries. 

With more than 170 Members, ARE aims to pro-
mote a sustainable decentralised renewable ener-
gy industry for the 21st century, activating markets 
for affordable energy services, and creating local 
jobs and inclusive green economies. ARE enables 
improved energy access through business develop-
ment support for its Membership along the whole 
value chain of off-grid technologies.

UNIDO ITPO GERMANY - ARE  
COOPERATION

UNIDO ITPO Germany - ARE cooperation was es-
tablished in the wake of the MoU signed between 
UNIDO and ARE in January 2019. Autumn 2020 
marked the commencement of this cooperation 
with a common objective to foster cross-sectoral 
coordination, technology exchange and business 
matchmaking. The ITPO-ARE cooperation aims to 
showcase technologies, expertise and experience 
of German/European companies from the decen-
tralised renewable energy (DRE) sector in emerg-
ing markets. Along with that, the cooperation is 
also striving to facilitate interaction between key 
DRE stakeholders by providing a strong platform 
for mobilising investments towards global energy 
access efforts and achievement of SDG-7 and other 
SDGs by 2030.

IMPRINTS





P A G E  4

DECENTRALISED RENEWABLE ENERGY INNOVATIONS TO BOOST AGRI-SECTOR PRODUCTIVITY  
& ADDRESS GLOBAL FOOD SYSTEM CHALLENGES

ABO Active 
Battery Optimiser

ACDB Association 
for the Development 
of Bambadinca

Ah Ampere hour

ARE Alliance 
for Rural 
Electrification

B2C Business to 
Customer

BB Banco do Brasil

BESS Battery 
Energy Storage 
System

BMZ Federal 
Ministry of 
Economic 
Cooperation and 
Development 
(Germany)

CapEx Capital 
Expenditure

CBF Co-operative 
Bank Foundation

CCM Chama Cha 
Mapinduzi

cm Centimetre

CO2 Carbon 
dioxide

COSV 
Coordinamento 
delle 
Organizzazioni 
per il Servizio 
Volontario

CSO Civil Society 
Organisation

CSR Corporate 
Social 
Responsibility

DC Direct Current

DRE Decentralised 
Renewable Energy

EDP Energias de 
Portugal

EEP Energy & 
Environment 
Partnership Trust 
Fund

EPC Engineering 
Procurement & 
Construction

EU European 
Union

EUR Euro

GHG Greenhouse 
Gas

GIZ German 
Corporation for 
International 
Cooperation

GSM Global 
System for Mobile 
Communication

ha Hectare

hp Horsepower

HV High Voltage

IoT Internet of 
Things

ITPO Investment 
& Technology 
Promotion Office

KEPHIS Kenya 
Plant Health 
Inspectorate 
Service

kg Kilogramme

Ksh Kenyan 
Schillings

kVA Kilovolt-
Ampere

kW Kilowatt

kWh Kilowatt-hour

kWp Kilowatt peak

l Litre

m Metre

M Million

MFI Microfinance 
Institution

MWh Megawatt-
hour

NGO Non-
Governmental 
Organisation

O&E Operation & 
Execution

O&M Operation & 
Maintenance

OECD Organisation 
for Economic 
Co-operation & 
Development

OpEx Operational 
Expenditure 

PAYG Pay as  
You Go

PCP Public-
Community 
Partnership

PENHA Pastoral 
& Environmental 
Network in the 
Horn of Africa

PV Photovoltaic

ROI Return on 
Investment

SCE Solar Cooling 
Engineering

SCEB Bambadinca 
Energy Service 
Community

SDG Sustainable 
Development Goal

SIDA Swedish 
International 
Development 
Cooperation 
Agency

SKDRDP 
Shri Kshetra 
Dharmasthala 
Rural Development 
Project

SME Small & 
Medium-sized 
Enterprise

SWP Solar Water 
Pump

UNIDO United 
Nations Industrial 
Development 
Organization

USB Universal 
Serial Bus

V Volt

W Watt

LIST OF ABBREVIATIONS
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2. UNLOCKING DRE INNOVATIONS TO STIMULATE AGRI-
CULTURAL GROWTH

The 15 success stories featured in this pub-
lication demonstrate the huge potential 
of decentralised renewable energy tech-
nology solutions to boost agri-sector pro-
ductivity and accelerate decarbonisation 
efforts. Agriculture and other agro-based 
activities, such as harvesting, processing, 
transport, etc., are at the heart of the rural 
economy and yet the full potential of the 
sector cannot be realised due to the lack 
of access to energy, notably electricity. 

Given the urgency of achieving the SDGs 
by 2030, DRE technologies can provide 
immediate solutions. With the right mix of 
technology, financing, and capacity build-
ing, DRE can not only provide access to 
household electrification but also power

productive use appliances such as solar 
water pumps, milling machine, refrigera-
tion system and many more. The upcoming 
sections outline the major barriers identi-
fied in the projects as well as provide an 
overview of different DRE technologies 
introduced to overcome the barriers.  

2.1 MAJOR BARRIERS

The case studies featured in this publica-
tion are addressing some of the key bar-
riers the agricultural sector is facing in 
different regions around the world. Key 
obstacles to increased productivity, and 
hence increased income, in the agricultural 
sector include the following. 

Lack of access to essential 
services, including clean 

energy, water, etc

Lack of access to 
high-quality seeds & 
modern agricultural 

practices

Lack of access to 
agricultural & 

agro-processing equipment 
& machinery 

& to energy e�cient 
appliances

Lack of access
to finance

Lack of access
to markets

Lack of 
education/skilled 

labour

Lack of consideration 
of gender dimensions

Lack of awareness & 
information about DRE 

solutions

€

2.2 DRE TECHNOLOGIES LEADING 
THE WAY 

The technologies showcased in this publi-
cation range from simple solar equipment 
to hybrid and smart solar systems used for 
different applications, such as water pump-

ing, irrigation, cooling, milling, desalination, 
aquaculture, etc. Biomass driven steam en-
gine technology is also included, used for 
producing electrical and thermal energy. 
An overview of the technologies and their 
applications is outlined below:
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world and thereby provide an impetus to 
the work on accessing affordable credit for 
DRE uptake. The table below showcases an 
overview of the financing structures used 
by the projects in this publication.

Organisation Financing structure
Boreal Light Grant + equity  

Co-operative Bank 
Foundation

Grant + equity

GFM Grant + equity

Gham Power Grant + equity + 
debt

OffgridSun Grant + equity

Phaesun Grant

Practical Action Grant

Ryse Energy Grant

Seawater  
Greenhouse

Grant + equity

SELCO Foundation Grant + equity + 
debt

Simusolar Equity + debt

SunCulture Grant + equity + 
debt

TESVOLT Grant

UNIDO/TESE Grant + debt

Village Industrial 
Power

Grant + equity

2.4 PROJECT OUTCOMES
Experiences from the featured case stud-
ies show the potential of DRE systems to 
enhance agricultural productivity and ad-
dress global food system challenges.

The case studies demonstrate the trans-
formational potential of DRE solutions for 
the agricultural sector as well as related 
activities, like chilling, storage, drying, de-
salination, agro-processing, etc., in addition 
to providing access to electricity for local 
farmers, rural households and communi-
ty facilities, like schools. Furthermore, the 
projects created additional income-gener-
ation opportunities for the local commu-
nities and ensured environmental sustain-
ability by avoiding/reducing greenhouse 
gas emissions. Below is a summary of the 
challenges and outcomes of the projects.

Organisation Challenges Outcomes

Boreal Light Lack of electricity access, 
low groundwater levels, poor 
water quality, poor agricultural 
productivity, remoteness of the 
village and resistance to change 
by locals.

•	Drinking water for 3,000 inhabitants

•	About 236 tonnes of CO2 emissions 
avoided annually

•	Onsite availability of fresh fish

•	Adoption of vertical farming methods

•	13 new jobs created

Co-operative 
Bank 
Foundation

Youth unemployment, 
traditional agricultural practices 
and poor nutrition.

•	Seven solar-powered agribusiness 
enterprises were set up in seven public 
schools

•	About 1,400 tonnes of CO2 emissions 
avoided annually

•	 Improvement in the health of the students 
thanks to better access to farm crops

•	Cost savings on purchasing vegetables

•	School students skilled in modern 
agribusiness driven by DRE
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GFM 
(Pilot  
project)

Lack of access to electricity and 
water.

•	During the test phase, the system 
supplied up to 250 l of drinking water for 
two days

•	Water supply can be maximised to adapt 
in wet and humid conditions

•	Provisions to provide electricity for 
irrigation and cooling

•	Potential to avoid 16,887.24 kg of CO2 
emissions annually

•	Six new jobs created during the design, 
construction and testing phase

Gham Power Affordability, lack of reliable and 
sustainable source of irrigation, 
and traditional agricultural 
practices.

•	Deployed around 200 solar irrigation 
systems in the past three years, with 
almost 100 systems installed through 
commercial financing

•	Overall increase in agricultural 
productivity by around 11%

•	About 420 tonnes of CO2 emissions 
avoided annually

•	Up to 10 jobs created

OffgridSun Droughts, food insecurity, 
drinking water access and 
reliable irrigation facilities.

•	350 people benefited from solar pumping 
systems

•	Productivity of growing cereals and 
vegetables increased by 15% on average 
over the three-year project period

•	135 new jobs created

Phaesun Lack of access to cooling 
systems for milk storage, 
minimal hygienic conditions, 
and wastage of milk.

•	 10 farms and cooperatives have been 
equipped with solar milk cooling systems 
with a capacity of 60 l / day each

•	Reduction in milk losses by approximately 
25%

•	At least 50 people could increase their 
income

•	Use of a natural refrigerant with low 
global warming potential

Practical 
Action

Low average rainfall and 
dependency on rain-fed 
agriculture, crop failures due to 
climate change, food insecurity, 
and usage of expensive and 
polluting diesel-powered 
irrigation schemes.

•	Agricultural production doubled to about 
143 ha, with significant yield increases

•	422 households involved have gone from 
subsistence farming to be able to sell 
excess produce, thus improving their 
livelihoods

•	Project has been replicated reaching an 
additional 900 farming households
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Ryse Energy Lack of access to electricity 
and infrastructure, logistical 
challenges due to remoteness 
of village, dependency on 
expensive, and polluting diesel-
powered electricity.

•	Enabled water pumping and irrigation 
systems

•	Local community of around 500 people 
gained access to electricity for basic 
needs, such as lighting and heating

•	About 85 metric tonnes of CO2 emissions 
avoided annually

•	An estimated 200 lives were positively 
impacted by the installation, creating over 
20 jobs within the community

Seawater 
Greenhouse

Agriculture is constrained by 
high temperatures and lack of 
water resulting in low yields.

•	First desalination system in the Horn 
of Africa powered 100% by renewable 
energy

•	Production of salt

•	Successful crop production of tomatoes, 
cucumber, lettuce and melon

•	Four new jobs created and potential 
for more after establishment of local 
ownership

•	The project is carbon neutral in operation

SELCO 
Foundation

Lack of access to rice 
milling equipment resulting 
in long-distance travel and 
inconvenience, and lack of 
stable electricity supply.

•	The solar-powered flour mill acts as an 
important perennial source of income for 
Ms. Rosy Dabale (beneficiary)

•	The solution allowed for the community, 
and particularly women and widows to 
access this basic service locally saving 
them time and transportation costs

•	Provided food security during COVID-19 
induced lockdowns

•	Two new jobs created

•	Raised awareness about DRE technology 
in the community

Simusolar Poor agricultural practices, 
high operational costs, pest, 
diseases, dependency on 
rain-fed farming limiting 
productivity, lack of skilled 
labour, and poor access to 
electricity.

•	Tomato production increased from 1 to 2 
tonnes, cucumber production from 800 
to 1,800 kg, green vegetable production 
from 4 to 8 bags, onion production from 
500 to 1,000 kg, papaya production from 
700 to 1,300 units and sweet peppers 
were added

•	Water supply increased from 10,000 to 
16,000 l/day

•	Up to seven new jobs created

•	About 487 kg of CO2 emissions avoided 
annually
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SunCulture Dependency on rain-fed 
agriculture, acute food 
insecurity, dependency on 
expensive and polluting petrol 
pumps, affordability, and lack of 
awareness of DRE technology.

•	High confidence of SunCulture’s farmer 
for better yields and 87% reported an 
increase in agriculture production

•	80% of the farmers experienced an 
increase in money earned and an average 
revenue increase of 44% per season

•	95% of the farmers reported 
improvements in their quality of life

•	About 1,228 kg of CO2 emissions avoided 
annually

•	An average of 1.5 local jobs are created 
per solar irrigation system

TESVOLT Dependency on expensive 
and polluting diesel gensets 
for irrigation and logistical 
challenges due to remoteness 
of the farm.

•	Access to solar irrigation enabled the farm 
to increase production from one harvest 
per year to three crops per year (beans, 
corn and soybeans)

•	About 1,076 tonnes of CO2 emissions 
avoided annually

•	  50 new jobs created

UNIDO/TESE Lack of access to electricity, 
dependency on expensive and 
polluting diesel gensets, and 
affordability. 

•	Bambadinca is one of the few villages in 
Guinea-Bissau with a functioning energy 
and water supply service

•	Provided access to electricity services 
for around 6,500 rural inhabitants, 630 
households, 84 businesses and 16 public 
institutions

•	The share of families with access to 
electricity increased from 5% to over 85%, 
while reducing the share of income spent 
on energy from 24% to 5-10%

•	Better impacts if electrification and agro-
development approaches are combined 
(e.g. business development support and 
provision of micro-credits)

•	People involved in agriculture and food 
processing (e.g. cashew, cassava, fruits) 
have particularly benefited from cost 
reductions and productivity gains (e.g. 
through cooling, irrigation), as well as 
provided micro-credits

•	About 409 tonnes of CO2 emissions 
avoided annually

Village 
Industrial 
Power

Post-harvest losses •	Provided access to solar-powered drying 
units;

•	The dryers are capable of processing up 
to 1 tonne of perishable fresh food per day

•	About 254.69 tonnes of CO2 emissions 
avoided annually 

•	38 new jobs created



©Seawater Greenhouse

Key Recommendations

3



P A G E  1 6 K E Y  R E C O M M E N D AT I O N S

DECENTRALISED RENEWABLE ENERGY INNOVATIONS TO BOOST AGRI-SECTOR PRODUCTIVITY  
& ADDRESS GLOBAL FOOD SYSTEM CHALLENGES

KEY RECOMMENDATIONS
Based on best practices from the 15 case 
studies included in this publication and 
general observations, ARE and UNIDO 
ITPO Germany developed the following 
recommendations for public and private 
stakeholders working in the field to boost 
DRE uptake to power agricultural produc-
tivity.

INCLUSIVENESS & COOPERATIVE 
WORK APPROACH:
An essential factor for the successful reali-
sation of a DRE project to enhance agricul-
tural productivity is the active involvement 
of all key stakeholders and alignment of 
interests. As seen in the projects of Gham 
Power, OffgridSun, Ryse Energy and UNI-
DO, project developers, local authorities 
and ministries, MFIs, and the beneficiaries/
end-users, have all worked together to en-
sure successful implementation, operation 
and maintenance (O&M) of DRE projects. 
For instance, in UNIDO’s project in Guin-
ea-Bissau, the utility management is sus-
tained by a Public-Community Partnership 
(PCP) comprising a local village associa-
tion, traditional leaders and ministries to 
manage and operate the mini-grid project. 

The COVID-19 pandemic has clearly slowed 
down global efforts towards achieving the 
SDGs. Under these conditions, the world is 
left with only a handful of years to acceler-
ate its efforts and achieve the goals. Thus, 
it is strongly recommended to adopt a co-
operative approach for DRE project devel-
opment and implementation by involving 
government entities, local communities, 
and other key stakeholders throughout 
all phases to ensure the successful imple-

mentation and scaling up of DRE projects 
powering agriculture. 

Another lesson can also be taken from 
OffgridSun’s project in Zimbabwe where 
the success of that project is attributed 
to the right selection of the project areas 
and the strong involvement of community 
stakeholders and beneficiaries, especially 
when the community develops a strong 
sense of ownership of the project activities 
and installations.

RAISING AWARENESS & THE 
ADOPTION OF MODERN 
AGRICULTURAL PRACTICES TO 
CATALYSE DRE TECHNOLOGY 
DEMAND IN AGRICULTURE:
It is high time to think beyond the supply 
side of DRE projects and focus on energy 
planning to create and aggrege demand 
for DRE technologies to power agriculture 
and related activities. ARE and UNIDO 
ITPO Germany encourage governments 
and international funding partners to ex-
plore options to create and stimulate de-
mand for integration of DRE in agriculture:

•	To gradually transition from tradition-
al agricultural practices and introduce 
modern methods powered by DRE;

•	To improve productivity while decar-
bonising the agricultural sector.

This can be done by raising awareness 
among the local communities about the 
benefits of adopting state-of-the-art farm-
ing practices, by demonstrating the advan-
tages of DRE technologies to improve pro-
ductivity, by providing access to know-how 

©UNIDO


