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RENEWABLE ENERGY ENABLES CLIMATE 
CHANGE ADAPTATION FOR SMALLHOLDERS

Across Southern Africa 
farming communities rely on 
rain-fed agriculture. As the 
climate changes many face 
severe food insecurity, and 
the quality of their soils and 
yields declines year on year. 
However, smallholder 
farmers can adapt by using 
conservation agriculture 
which helps to retain soil 
moisture and restore soil 
fertility, and using drought-
resilient local seed 
varieties. Combined with the 
opportunities provided by 
solar-powered irrigation and 
other energy-enabled 
applications, the impact  
can be transformational. 
This policy brief explores 
experiences to date and  
our recommendations focus 
on how approaches can  
be scaled up.

Policy RecommendationsSummary

1	 Inclusion of productive uses in 
energy planning is vital

Energy planning at national and district 
levels needs to include energy for 
productive uses. Energy for irrigation will 
be a key part of this, but other needs could 
emerge, for example for cold storage, or 
processing crops.

2	 Greater support is needed for 
energy-enabled farming

Agricultural extension (plans, budgets and 
knowledge) needs to provide far greater 
support for energy-enabled practices by 
smallholder farmers, to meet the needs of 
both women and men. Extension services 
need to work hand-in-hand with energy 
service providers. 

3	 Gender-sensitive approaches  
are critical to success

Gender considerations need to be 
addressed to meet the energy and 
agricultural needs of poor families in a 

context where the majority of farmers are 
women, who are often the least able to 
access or take advantage of opportunities. 

4	 Access to knowledge, finance 
and sustainable markets is key

Farming communities, beyond those 
reached directly by NGOs, need knowledge 
and financing to help them buy and install 
solar-powered irrigation systems. Markets 
for solar irrigation need to be activated, 
with support and incentives to help the 
private sector reach the farmers 
(particularly women) that most need these 
technologies.

5	 Renewable energy-enabled 
agriculture is important for 
climate adaptation

Climate and development policy makers 
should encourage renewable energy-
enabled agriculture as a win-win way of 
delivering support and investment in 
adaptation in developing countries. 
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Smallholder farmers struggle to survive 
Life for smallholder farmers across Southern Africa is 
incredibly challenging, but for communities in Zimbabwe’s 
province of Matebeleland South, bordering Botswana and 
the Kalahari Desert, factors have conspired to push 
farmers deeper into poverty.  

Increasingly erratic and low levels of rainfall (averaging less 
than 600mm per year) create serious challenges. A 
devastating drought in 2015-16 left 4.1 million 
Zimbabweans food-insecure. The average maize 
production per household fell from 375kg in 2013/14 to 
just 23kg in 2015/16 (ZimVAC, 2017). Although 2016/17 
harvests improved, a tropical cyclone in mid-February 
2017 destroyed crops, livestock, property and 
infrastructure. By March 2019, 2.4 million Zimbabweans 
are predicted to be severely food-insecure (ZimVAC, 2018).  

The majority of subsistence food producers in Zimbabwe 
are women, contributing 70% of household and family 
labour in rural communities (FAO, 2017). About 40% of 
households in subsistence farming areas are female-
headed and, among those nominally male-headed, half the 
men work or live away. However, women face a range of 
barriers (FAO, 2017). They are often allocated smaller 
parcels of poorer quality land, own fewer agricultural 
productive resources, and have less access to government 
input schemes (Mutami, 2015). Women’s household 
responsibilities often prevent them from attending 
meetings run by extension services or travelling to distant 
markets which offer higher prices. They may defer to 
absent husbands about decisions on agricultural practices. 
Such gendered dynamics mean women smallholder 
farmers are on ‘the frontline in the fight against hunger 
and climate change in southern Africa’ (Oxfam, 2015). 

Land degradation has reached alarming levels with gulley 
formation, river and dam siltation, depletion of wetlands, 
and drying rivers, resulting in the loss of farm and grazing 
land. The primary concerns of communities in 
Gwanda include: 

1.	The land’s low productivity due to water shortages, a 
low water table, poor soil, and limited availability of 
locally adapted seed 

2.	Limited business skills and understanding of how 
markets work, required because vegetables are 
imported over 200 miles for consumers in local towns 

3.	High post-harvest losses.

Zimbabwe’s situation is reflected across Southern Africa 
and globally, with smallholder farmers producing a 
significant proportion of the world’s food yet being most 
vulnerable to climate change. Modelling of likely future 
patterns suggests that increasingly erratic rainfall and 
rising average temperatures could result in a 40% risk of 

failed seasons in Zimbabwe’s southern and western 
provinces annually (Phiiri et al, 2018). Methods to enable 
smallholder farmers relying on rain-fed agriculture to adapt 
are critical to ensure they can provide for their families 
now and in the future.

The transformational potential of irrigation and 
conservation agriculture
With increasingly scarce and unpredictable rainfall, it will 
be critical to adopt conservation agriculture practices 
including water retention techniques, improving the soil 
structure, diversifying crops and using more drought 
tolerant crops and varieties.  

Where irrigation is possible it can be transformational - 
even with limited water. However, only 5% of sub-
Saharan African farmland is irrigated (IRENA, 2016), 
despite irrigation being “among the measures that can 
improve yields, reduce vulnerability to changing rainfall 
patterns, and enable multiple cropping practices” (FAO, 
2011). Combining irrigation with conservation agriculture 
practices, including drip irrigation systems, uses 
available water wisely and also increases the scale of  
the benefit that can be derived from a certain volume  
of pumped water.

Why solar is an ideal power source for irrigation
The first solar-powered pumps were installed in the late 
1970s, and by around 2009 the price of solar panels had 
fallen sufficiently to make solar technologies competitive 
(FAO, 2018). IRENA predicts a further 59% cost reduction 
between 2015 and 2025. Beyond life-cycle cost and 
environmental arguments, these stand-alone systems work 
reliably in remote areas, independent of fluctuating grid 
electricity supplies or availability of diesel.  

The technology continues to advance with increasingly 
powerful and efficient pumps, far better and more reliable 
electronic controllers and intelligent software becoming 
available. Beyond irrigation, distributed renewable energy 
has huge potential to help farmers in post-harvest storage, 
processing and other ways (Jain et al, 2018).

Challenges in making energy solutions work for 
agriculture 
Solar-powered irrigation can benefit smallholder farmers, 
yet challenges remain. The energy system must be 
designed to be cost-effective, with the right choice of 
pump and control system matching the type of irrigation to 
be used. Water storage is needed to water plants at the 
start and end of the day, while the maximum solar energy 
for pumping is available in the middle of the day.  

Social and economic challenges include the theft of 
systems or components and overcoming high initial 
investment costs. For sustainability, local maintenance 
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skills and well-functioning supply and service chains are 
required to ensure timely repairs.  

To achieve wider transformation the market for solar 
irrigation systems needs activating; focusing not just on 
supply of quality-assured systems, but on creating 
significant demand among farming communities. The 
energy access community’s experience suggests a multi-
stakeholder approach can help overcome barriers, ignite 
change and help ensure the right financing and advice are 
available at community levels. This requires co-ordination 
and joint planning between energy and agriculture 
ministries and support structures, which is rare.

Challenges in changing agricultural practices
Recognized challenges in introducing conservation 
agricultural practices and switching from rain-fed to 
irrigated agriculture, often mean a major shift to high-
value intensive horticulture in places previously oriented to 
staple food production. Challenges include: 

•	Awareness of deeply embedded cultures and agricultural 
practices; and of gendered inequalities in the division of 
labour and access to land, resources and opportunities.  

•	The need to understand the local environment, learning 
from farmers about soil quality, water availability, seed 
varieties etc. Shifting to irrigated agriculture can risk 
outbreaks of new types of pests and diseases. 

•	The need to identify where groundwater, streams or rivers 
can be made affordably accessible and to use them 
wisely without depleting groundwater sources, causing 
salination or igniting conflict with competing uses. 

•	The need to work effectively with community-level 
decision-making and governance. Failing to engage with 
existing leadership can lead to conflict and irrigation 
systems being abandoned. 

•	The need for sufficient time to roll out and support new 
practices, while developing better relationships with 
buyers, markets, suppliers and service providers.

Learning from experience
In previous work in Zimbabwe, we have found successes 
and honed our approaches. For example, a project in 
Gwanda District (with Trocaire, from 2014-17) extended the 
number of months during which households ate three meals 
a day from 7.8 to 9.3 months. During the 2016/17 drought, 
farmers who adopted conservation agriculture and other 
agro-ecological approaches harvested over twice the yields 
as non-adopters, and in some cases the solar gardens were 
the sole source of fresh food for their villages.  

Households involved in the solar gardens harvested 3-4 
crops per year and earned an average of $125 per 
month, compared to as little as $15 per month before 
the project., representing a life-changing increase. 
Similar successes were found in Gutu District’s Ruti 
project with Oxfam (Magrath, 2015). The project also 
managed to narrow the gender gap in terms of incomes 
and food security, and increase the proportion of women 
in decision-making roles, while reducing women’s 
burdens through labour-saving technologies such as solar 
water pumping and drip irrigation.   

Two of the nine solar gardens failed to be sustained after 
the project’s end, teaching us to pursue a greater focus on 
conflict resolution for the implementation team and 
community members. We are also introducing district and 
household level gender training to address the risk that, as 
benefits are realized, male relatives may take control.
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Photo credits: 
Front – Farmer with improved irrigation, Zimbabwe. 
David Brazier/IWMI (June 2016).    
Inside – Farmer with tomato crop, Zimbabwe.   
David Brazier/IWMI (June 2016). 
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Join us in helping people unlock their potential and protect our world for future generations. 

What this project will deliver 
These experiences have informed work we plan for 
Planting for Progress in Bulilima and Gwanda districts. 
This focuses on the agricultural resilience and livelihoods 
of farmers, particularly women. Solar-powered irrigation is 
part of a wider package of agricultural and livelihoods 
support. The key project elements are: 

•	Establishing 12 solar gardens of 1½ to 2 hectares, 
cultivated by 480 farmers from the poorest, most 
vulnerable households. 70% of farmers will be women. 

•	Supporting 360 farmers to double yields on their 
existing rain-fed plots through improved practices to 
increase soil water retention, and through promoting 
diverse crops using locally adapted, resilient seeds. 
These agro-ecological approaches will also apply to the 
solar gardens.  

•	Regular support and training distributed through 
podcasts played on solar-charged MP3 players, and 
lead farmers trained to support others. This will include 
sharing knowledge to reduce post-harvest losses, for 
example by vacuum-packing produce.  

•	Community-wide natural resource management, with 
activities to reclaim eroded gulleys, build water-retaining 
sand dams and carry out other conservation works.  

•	Having grown more, and increasingly diverse crops, 
farmers will be supported to improve sales and 
connections with local markets, record-keeping and 
farm enterprise planning. Savings and lending groups 
will help farmers contribute to maintenance costs and 
mobilize resources for future investments. 

•	Gender sensitive approaches will help ensure women 
maintain control over agricultural land and resources. 
We will use the Gender Action Learning Systems 
approach as a non-confrontational, effective means of 
addressing inequalities. 

Conclusion 

Our solar-powered irrigation work, alongside agro-
ecological approaches to smallholder farming practices, 
highlights what is possible with a balanced approach 
that integrates energy sector and agricultural expertise. 
It illustrates a key element of a ‘total energy access’ 
approach that links energy with mainstream livelihoods 
and helps decentralized energy solutions to truly reach 
and benefit the ‘last mile’. Our approach demonstrates 
the linkages between agricultural livelihoods and energy 
access that are required to make significant progress in 
large-scale climate change adaptation. If widely adopted 
and supported, this approach could help millions of 
families survive and thrive despite the challenges of an 
increasingly erratic and hostile climate.
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