
African Technology Priorities for 
addressing Climate Change:

Analysis and lessons learnt for the continent
M. Mehmood Ul Hassan

World Agroforestry Centre

Nairobi, Kenya

April 2018



Africa: heavy dependence on climate-
sensitive sectors
• The negative effects of climate change are already reducing Africa's GDP by about 1.4 per cent 

pa;

• The costs arising from adaptation to climate change for Africa are set to reach an annual three 
per cent of GDP by 2030;

• African countries have set out ambitious commitments towards climate adaptation and 
mitigation in their Nationally Determined Contributions (NDCs), many of which will require 
significant climate finance and other support in order to be achieved; 

• Africa’s Agriculture is heavily dependent on rains; most countries lack adequate infrastructure 
for irrigation;

• Increasing concerns about the possibility of food insecurity and increasing poverty levels in 
the region;

• Many African countries depend on rainfall for adequate access to water supply further 
increasing concern over water security and poverty;

• Countries in the Horn of Africa have dire records of drought and poverty levels, and the 
situation is likely to aggravate due to the impact of climate change.



African NDCs: (30 countries)

1. Major action has been 
targeted in Energy, 
Agriculture, Water 
(Irrigation& drinking), 
Forestry, and Waste 
sectors have been 
targeted by > 53% of the 
analyzed countries;

2. Energy, Agriculture, Water 
and Forestry targeted by 
>60% countries

3. Oil& gas, Housing, and 
Tourism are the least 
targeted sectors (2 or less 
countries)Source: authors’ representation of submitted NDCs @ http://www4.unfccc.int/ndcregistry/Pages/All.aspx



Technology priorities in key 
sectors targeted by selected 

African  countries



Sector: Energy

RE=Renewable Energy
LPG= Liquid Petroleum Gas
CET=Clean Energy Technologies
SE=Sustainable Energy

Energy from renewable sources stands 
out. Most countries aim at making 
solid/woody fuel energy cleaner, along 
with moving to modern energy 
sources.



Sector: Agriculture

CSA=Climate Smart Agriculture
EWS= Early Warning Systems
CD=Crop Diversification
SRI=System of Rice Intensification
CapDev=Capacity Development
IPDM= Integrated Pest&Disease Management
LBIZ=Livestock Intensification and Breeding Zones

Climate Smart Agriculture (with 
trees, conservation agric, 
sustainable intensification) 
followed by climatic info/warning  
systems, and Crop Diversification 
stand out



Sector: Forestry

Agroforestry: Purposeful 
integration of Trees in Crop and 
Livestock landscapes
RF= Reforestation (old areas)
AF=Afforestation (new areas)
REDD+ =Reducing Emissions from 
forest  degradation and 
desertification



Sector: Water

WRM=(Integrated) Water 
Resources Management
RWH= Rain Water Harvesting
Desalination: (for drinking) 



Sector: Waste

SW=Solid Waste Management
LWWT=Energy recovery and recycling of methane 
from landfill sites and waste water treatment plants
Composting
WEI=Waste to energy incinerators/ kilns
WV=Waste Valorization



World Banks view of NDCs

• Government commitments in their Nationally Determined 
Contributions (NDCs) fall short of the action required on Energy, 
Agriculture, Forestry (World Bank, 2018); 

• About half of the NDCs submitted do not include actions to reduce 
energy emissions and, when included, actions may not reflect all 
energy emissions or be consistent with national energy policies.

• Good examples from some countries to mainstream Climate Change 
into laws and policies. 

But does this mainstreaming address (often competing) interests, institutions, instruments? Case 
in Point continued conversion of forests to plantations



Articulation of technology needs in submitted 
NDCs varies greatly across African countries
Example A
• Mitigation

•Scaling up of good SLM practices across all areas Agro-
ecological to increase ecosystem resilience and households, and 
sequester carbon; 

•sustainable management of forest formations to reduce 
emissions GHGs due to deforestation

•promotion of domestic gas for biogas and biofuels on an 
industrial scale and Households.

•Enhance Hydropower and Windpower Capacity 
•Adaptation

•Ensuring food security through: Moringa oleifera plantations, 
agroforestry land restoration Pastorals, Species plantings 
Multiple, private forestry

•Rational management of natural resources through: assisted 
natural regeneration, management of natural forests strengthen 
the Resilience of populations and ecosystems agro-silvo-pastoral 
species through the

• planting of multipurpose species, the seeding of 
rangelands, dunes and making hedgerows

•Cross Cutting

•Implementation of sustainable land management techniques

Example B

• Mitigation
• Co-processing in the cement industry;
• high efficiency motors 
• geolocation of vehicles by SATELLITE 

MANAGEMENT 

• Adaptation
• Intelligent drinking water system
• conservation agriculture 
• information and decision support 

system -Coastal and marine area 
management sector 

• Cross Cutting
• Economy and efficiency in energy use

Some countries have just re-stated objectives, others have really articulated well what they need



Barriers to technology deployment

• Knowledge/information about:
• Costs

• Baseline Data

• Models

• Country/technology specific Research Questions/Issues

• Capacity:
• Technical expertise

• to design projects/programs

• to mobilize funds, 

• to enforce codes/laws

• To implement

• NDE’s capacity to facilitate intersectoral dialogues

• Funds:

• Systemic:
• Bureaucracy

• Weak policy/legal frameworks

• Political instability/willingness

• Lack of appropriate institutions for Research, Dissemination and deployment

Countries responded to survey: 
Cameroon, Congo, Gambia, Niger, 
Senegal, Swaziland, Tunisia, 
Uganda, Zambia, Zimbabwe, (RSA).

Source: NDE responses to ICRAF survey



How could CTCN help?

• Technical support:
• for assessing technology needs
• for preparing projects and strategies; 
• for adapting technologies to meet local needs and circumstances; 
• for facilitating research, development and demonstration of climate friendly 

technologies. 

• Tailored training, capacity building, co-engagement on:
• accessing finance from complex mechanisms (eg GCF, GEF, other blended finance); 
• learning from other examples.

• Support convening in-country and regional 
dialogues/consultation/coordination

• Increase the purse size for implementation of TAs

Increase the funding allocated to the implementation of the requests.

Source: NDE responses to ICRAF survey



Sector Spotlight: Energy

• Impacts of reducing GHG emissions from energy consumption differ between rich developed 
countries and developing energy-poor countries like those in sub-Saharan Africa;

• High energy poverty in SSA: electricity coverage <50% of the SSA population:
• Kenya <81%; 
• Ethiopia <77%, 
• Benin <72%, 
• Uganda <85%, 
• Burkina Faso <86%, 
• Malawi <93%, 
• DRC <90%, 
• Tanzania <85%

• Majority of households on the continent still depend on solid fuels in the form of wood, charcoal 
and dung for cooking;

• How pragmatic is it to focus on GHG emission reduction through clean energy?

• Mauritius and Nigeria have targeted Oil and Gas sectors in their technology priorities, many 
others have aimed to make solid fuels more environment friendly.



Sector Spotlight: Agriculture, Water, Forestry 
(Actions are often inter-twined across and 
between sectors)

• Climate Smart Agriculture

• Early Warning/Monitoring Systems

• Agroforestry/Afforestation/Reforestation/Agroecological Approaches

• Pro-poor REDD+



Locally-relevant options that enhance agricultural productivity, climate 
change adaptation and mitigation.

What is Climate-Smart Agriculture?

MitigationAdaptation

Productivity

Not 
CSA

CSA

Context

Why locally-relevant? Because impact of a technology depends on 
biophysical, social, political, and other contexts



Support for CSA in Africa

Evidence Generation Program Design

Participatory field trials

Database of CSA in Africa

Regional

National

Local

Innovative Monitoring

Technical support to ACSAA

Country CSA Programmes (5)
WB Investment Portfolios
Country CSA Alliances
TZ CSA Guidelines

Prioritization Processes
CSA Options x Context, 
Community Based Adaptation, 
Social Learning

CSA MRV for

5
countries

Low-cost 
monitoring

11
countries



Thanks a lot for your patience!


