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Foreword 
 

This summary of the key messages for West Africa from the Intergovernmental Panel on Climate 
Change's (IPCC) Special Report on Climate Change and Land (SRCCL) was produced in the context of 
Climate Analytics' IMPACT project. 

An international scientific workshop was held from 27 to 28 May 2019 at the WASCAL Competence 
Centre in Ouagadougou, Burkina Faso, as part of the IMPACT project. The workshop was organized by 
Climate Analytics and WASCAL in collaboration with the regional partner institutions, ECOWAS 
(Economic Community of West African States), CILSS/AGHRYMET (Interstate Committee for Drought 
Control in the Sahel/Regional Agro-Hydro-Meteorological Centre) and UEMOA (West African Economic 
and Monetary Union), under the aegis of the Ministry of Environment, Green Economy and Climate 
Change, the Permanent Secretariat of the National Council for Sustainable Development of Burkina 
Faso. The workshop focused on West Africa's engagement in the IPCC. 

This summary responds to a direct outcome of the workshop, namely the wish expressed by 
participants to have a complete overview of the main messages and paragraphs relevant for the West 
African region in this IPCC report, and is intended to be a scientific reference for the different 
stakeholders in the region. 

Funded by the German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety 
(BMU), the IMPACT project is being implemented in Small Island Developing States (SIDS) and the Least 
Developed Countries (LDCs) of the Pacific, Caribbean and West Africa. In West Africa, the project aims 
to assist LDCs in implementing the Paris Agreement by strengthening scientific assessments of regional 
climate impacts and vulnerability in order to inform appropriate adaptation and mitigation efforts and 
to help facilitate access to climate finance to support the development and implementation of national 
projects. 
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Executive Summary  

 
The risks associated with the impacts of climate change on human activities and terrestrial ecosystems 
increase as global average temperatures rise. This is reflected in an increase in the frequency and 
intensity of heat waves in most parts of the world, and droughts in most African countries. Climate 
change has also amplified the extent and intensity of desertification in some drylands in recent 
decades, as well as land degradation and food security at the global level. In tropical latitudes, rising 
temperatures affect agricultural productivity by reducing the yields of some crops. These risks related 
to desertification, land degradation and food security are expected to continue to increase as global 
warming persists. 

Agriculture, forestry and other land uses (AFOLU) remain a significant net source of greenhouse gas 
(GHG) emissions, contributing to about 22% of anthropogenic emissions of carbon dioxide (CO2), 
methane (CH4) and nitrous oxide (N2O) combined in CO2 equivalents between 2007 and 2016. Land 
degradation leads to a reduction in carbon storage rates by terrestrial ecosystems.  

Many land-use measures that contribute to adaptation to climate change and the reduction of GHG 
emissions can also contribute to combating desertification and land degradation, as well as to 
improving food security. Some measures, such as reforestation and bioenergy development, are 
mitigation options that require land conversion. If they were implemented on a large scale, this could 
lead to short-term carbon losses and increases in land use competition, with negative consequences 
for food security, desertification, land degradation and adaptation. 

Sustainable land management (SLM), including forest land, is an adaptation option that can prevent 
and reduce land degradation, maintain land productivity and sometimes reverse the adverse effects 
of climate change. Investments in SLM, land rehabilitation and dryland rehabilitation have a positive 
economic impact. 

Even with the implementation of SLM, the limits of adaptation, compared to the combined effects of 
climate change, land degradation and desertification, can be reached in some situations. Land 
productivity losses may, for example, be the result of irreversible forms of desertification. Better soil 
management can offset 5 to 20% of current global anthropogenic GHG emissions. Recommended 
measures to facilitate the implementation of practices that avoid, reduce or reverse land degradation 
include land rehabilitation, tax incentives, payment for ecosystem services, integrated landscape 
planning, farmer networks and rural advisory services. 

Reducing GHG emissions quickly and ambitiously in all sectors would reduce the impacts of climate 
change on terrestrial ecosystems and the associated costs, the dependence on the deployment of 
mitigation measures requiring land conversion to achieve climate objectives (as well as associated 
negative impacts on food security, desertification, land degradation and adaptation that such 
conversion would entail), and would increase the prospects for sustainable development.   
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1. Climate change, desertification, land degradation, food security 
and terrestrial systems (SPM, Section A) 

 

1.1. Impacts of climate change on terrestrial systems 
 

The risks associated with the impacts of climate change on humans and terrestrial ecosystems 
increase with global average temperature (see Fig. SPM2A).   
 

 

Figure 1: ‘Risks to humans and ecosystems from changes in land-based processes as a result from climate 
change’. Each column represents a process of the Earth system. The increase in the global average surface 
temperature relative to pre-industrial levels is represented by the y-axis on each column, and the associated 
levels of impact/risk for the considered process is visualized by the colours: white means undetectable risk, 
yellow means moderate risk, red means high risk, and violet means very high risk. The impacts listed ‘in this 
figure cover processes involved in desertification (water scarcity), land degradation (soil erosion, vegetation 
loss, forest fires, permafrost thawing) and food security (crop yields and food supply instability). Changes in 
these processes lead to risks to food systems, livelihoods, infrastructure, land values, and human and 
ecosystem health. Changes in a process (e. g. forest fire or water shortage) can lead to compound risks. 
These estimates are global, but the risks vary by region’. 
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Human-induced climate change has led to the displacement of climate zones, mainly due to an 
expansion of arid climate zones and a shrinking of polar climate zones. It is expected that the increase 
in global warming will lead to unprecedented climates in tropical regions. 

The frequency and intensity of some extreme weather and climate events have increased due to 
global warming and will continue to increase in the moderate and high emission scenarios. This is the 
case for recent heat waves in most land areas, and for droughts in most African countries. These 
trends are expected to continue as the global average temperature continues to increase. In particular, 
the frequency and intensity of droughts are expected to increase in southern Africa. 

 

1.2. Land use impacts and their contribution to climate change 
 

Land use has led to a decrease in global biodiversity of about 11 to 14%. The current geographical 
distribution of land use, the massive appropriation of multiple ecosystem services and the loss of 
biodiversity are unprecedented in human history. 

The AFOLU are a significant net source of GHG emissions, contributing to about 22% of anthropogenic 
emissions of carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) combined in CO2 equivalents 
between 2007 and 2016. 

In accordance with the conclusions of the AR5, wetlands and tropical peatlands continue to be 
important factors in inter-annual variability and current increases in CH4 concentrations. AFOLUs are 
the main anthropogenic source of N2O, mainly due to the application of Nitrogen (N) to soils. Climate 
change at the regional level can be mitigated or enhanced by changes in local land cover and use, but 
this depends on location and the season. In the tropics, where climate change will increase 
precipitation, vegetation growth and the resulting increase in evapotranspiration will have a 
moderating effect on regional warming. 

Changes in land conditions modified the probability, intensity and duration of many extreme events, 
including heat waves and heavy precipitation. Drier soil conditions promote or reinforce summer 
heatwave conditions by reducing evapotranspiration and increasing sensible heat. On the other hand, 
wetter soil conditions, such as irrigation or crop management practices that maintain a year-round 
cover crop, can mitigate extreme heat events through increased evapotranspiration and reduced 
sensible heat. Droughts can be intensified by poor land management. Urbanization increases extreme 
precipitation upstream or downstream of cities. 
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1.3. Desertification 
 

The main anthropogenic factors affecting desertification are the expansion of cultivated land, 
unsustainable land management practices and increased pressure from population growth and income 
on land. 

The extent and intensity of desertification has increased in some drylands in recent decades, 
reducing agricultural productivity and income, and contributing to biodiversity loss in some drylands. 
Unsustainable land management, particularly when associated with droughts, has contributed to an 
increase in dust storm activity, reducing human well-being in drylands and beyond. Dust storms are 
associated with a cardiopulmonary mortality of about 402,000 people per year worldwide. The 
increased intensity of sandstorms and sand dune movements is disrupting and damaging the 
infrastructure for transporting and collecting solar and wind energy. 

Climate change will also exacerbate several desertification processes and the risks associated with 
desertification are expected to increase as global warming increases (see Fig. SPM2A). The area at 
risk of salinization is expected to increase in the future. Future climate change is expected to increase 
the potential for water-induced soil erosion in many arid areas, leading to a decrease in soil organic 
carbon.  

Future economic development paths will also affect these risks. For the same level of global warming, 
an economic scenario characterized by low population growth, reduced inequality, land-use 
regulation, low meat consumption, increased trade and few barriers to adaptation or mitigation 
(known as Shared Socioeconomic Pathway 1 or SSP1) will reduce the dryland population exposed 
(vulnerable) to various impacts linked to desertification such as water stress, and habitat degradation 
compared to a path with opposite characteristics (known as SSP3). About half of the vulnerable 
population is in South Asia, followed by Central Asia, West Africa and East Asia. 

 

1.4. Land degradation 
 

The risks associated with land degradation increase with the global average temperature (see Fig. 
SPM2A).  The human-induced global warming has already led to changes in two aspects concerning 
land degradation: the increase in the frequency, intensity and/or quantity of heavy rainfall, and the 
increase in heat stress. Global warming beyond the current warming will further exacerbate ongoing 
land degradation processes by increasing floods, the frequency and severity of droughts, the intensity 
of hurricanes and sea levels. Coastal erosion due to sea level rise and the impacts of changing storm 
trajecrories are examples of land degradation affecting areas where it has not previously been a 
problem.  

Land degradation contributes to climate change through deforestation, increased forest fires, soil 
degradation and thawing permafrost, which result in both GHG emissions and reduced carbon 
absorption rates. Since 1990, forest area has decreased by 3% overall with net decreases in the 
tropics and net increases outside the tropics. Agricultural practices also emit GHGs other than CO2, 
and these emissions are exacerbated by climate change. The conversion of primary forests to 
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managed forests, illegal logging and unsustainable forest management result in GHG emissions and 
can have additional physical effects on regional climate, including those resulting from albedo 
changes. These interactions require more integrated climate impact assessments. 

Land degradation and climate change, both individually and in combination, have profound 
implications for livelihood systems based on natural resources and social groups. 

Land degradation negatively affects people's livelihoods and affects more than a quarter of the land 
surface not occupied by ice. The majority of the 1.3 to 3.2 billion people affected live in poverty in 
developing countries. Changes in land use and unsustainable land management are direct human 
causes of land degradation, making the agricultural sector one of those responsible for it. 

Future economic development trajectories will also affect risks linked to land degradation. For the 
same level of global warming, the socio-economic scenario SSP1 will reduce the vulnerability and 
exposure of human and natural systems and thus limit the risks resulting from land degradation 
compared to the SSP3. 

 

1.5. Food Security 
 

Food safety risks increase with global average temperature (see Fig. SPM2A). The observed climate 
change is already affecting food security due to rising temperatures, changing rainfall patterns and the 
increased frequency of some extreme events.  Higher temperatures increase agricultural productivity 
for some crops in higher latitudes (maize, cotton, wheat, sugar beet), while yields of other crops 
(maize, wheat, barley) decrease in lower latitudes. Tropical regions including sub-Saharan Africa, are 
particularly vulnerable to these crop yield declines. ‘Based on indigenous and local knowledge (ILK), 
climate change affects food security in drylands, particularly in Africa and the high mountain regions 
of Asia and South America’. 

The vulnerability of pastoral systems to climate change is very high. Pastoralism is practiced in more 
than 75% of countries by 200 to 500 million people, including nomadic communities, transhumant 
pastoralists and agro-pastoralists. Impacts in pastoral systems include decreased pasture and animal 
productivity, deterioration of reproductive function and loss of biodiversity. The vulnerability of the 
pastoral system is exacerbated by non-climatic factors (land tenure, sedentarisation, changes in 
traditional institutions, invasive species, lack of markets and conflicts). 

Fruit and vegetable production, a key component of a healthy diet, is also vulnerable to climate 
change. Yield of crops declines are expected at higher temperatures, particularly in tropical and 
semi-tropical regions. Food security and climate change have a strong gender and equity dimension. 
The impacts of climate change vary from one social group to another according to age, ethnic origin, 
gender, wealth and social class. Women's empowerment and rights-based approaches to decision-
making can create synergies between household food security, adaptation and mitigation. 

Future economic development trajectories will also affect food security risks. For the same level of 
global warming, the socio-economic scenario SSP1 will reduce the vulnerability and exposure of human 
and natural systems and thus limit the risks resulting from food insecurity, compared to the SSP3. 
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2. Mitigation, adaptation, food security and land degradation 
response options (SPM, Sections B and C) 

 

2.1. Synergies between measures for mitigation, adaptation and combating 
desertification and land degradation 

 

Many land-related responses that contribute to adaptation to climate change and the reduction of 
GHG emissions can also contribute to combating desertification and land degradation, as well as 
improving food security (Figure 2). ‘Most of the response options assessed contribute positively to 
sustainable development and other societal goals. Many response options can be applied without 
competing for land’. Land degradation can be avoided, reduced or reversed by implementing 
sustainable land management, restoration and rehabilitation practices that simultaneously provide 
many co-benefits for climate change adaptation and GHG emission mitigation and biodiversity, while 
contributing to sustainable development.  
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Figure 2: ‘Potential global contribution of response options to mitigation, adaptation, combating 
desertification and land degradation, and enhancing food security (Figure SPM3A of the SRCCL report). The 
first table shows the response options that can be implemented with or without limited competition for land, 
including some that have the potential to reduce land demand. Co-benefits and undesirable side effects are 
presented quantitatively based on the high end of the range of assessed potentials. The magnitude of 
contributions is classified using thresholds for positive or negative impacts. The letters within the cells 
indicate the degree of confidence in the magnitude of the impact in relation to the thresholds used (see 
legend). Confidence in the direction of change is generally higher’. 
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‘Sustainable land management, including sustainable forest management, can prevent and reduce 
land degradation, maintain land productivity and sometimes reverse the adverse effects of climate 
change on land degradation. It can also contribute to mitigation and adaptation. Reducing and 
reversing land degradation, at scales ranging from individual farms to entire watersheds, can provide 
immediate and long-term cost-effective benefits to communities and support several Sustainable 
Development Goals (SDGs) with associated benefits for adaptation and mitigation’. 

‘Response options throughout the food system, from production to consumption, including food losses 
and waste, can be and scaled up to advance adaptation and mitigation’. There are many land 
management options available to reduce the magnitude of emissions and increase carbon absorption. 
These options improve crop productivity, soil nutrient status, microclimate or biodiversity, and thus 
promote adaptation to climate change.  

About a quarter of the mitigation actions by 2030 promised by countries in their initial national 
contributions under the Paris Agreement are expected to come from land-related mitigation options. 
Several explicitly refer to reducing deforestation and increasing forest sinks, while a few include soil 
carbon sequestration, agricultural management and bioenergy. 

SLM practices in drylands increase agricultural productivity and contribute to climate change 
adaptation and mitigation. Possible integrated crop, soil and water management measures include 
crop diversification and adoption of drought-resilient crops, reduction of tillage, adoption of 
improved irrigation techniques (e. g. drip irrigation) and moisture conservation methods (e. g. 
rainwater harvesting according to indigenous and local practices) and maintenance of vegetation 
and mulch.  

Conservation agriculture increases the ability of agricultural households to adapt to climate change 
and can lead to an increase in soil organic carbon over time, with quantitative estimates of carbon 
sequestration rates in arid areas following changes in agricultural practices ranging from 0.04 to 0.4 t 
ha-1. Rangeland management systems based on sustainable grazing and re-vegetation increase 
rangeland productivity and the flow of ecosystem services. The combined use of salt-tolerant crops 
and better irrigation practices effectively reduce the impact of secondary salinization. The 
application of sand dune stabilization techniques helps to reduce sand and dust storms. Agroforestry 
practices and windbreaks help reduce soil erosion and sequester carbon. Afforestation programmes 
to create windbreaks in the form of "green walls" and "green dams" can help stabilize and reduce 
dust storms, prevent wind erosion and act as carbon sinks, especially when carried out with locally 
adapted species. Better soil management can offset 5 to 20% of current global anthropogenic GHG 
emissions. 

Investments in SLM, land rehabilitation and dryland rehabilitation have positive economic benefits. 
Each dollar invested in land restoration can have a social return of about $3 to $6 over a 30-year period. 
Most SLM practices can become financially profitable in three to ten years. Despite their advantages 
in combating desertification, mitigating and adapting to climate change and increasing food and 
economic security, ‘many SLM practices are not widely adopted due to insecure land tenure, lack of 
access to resources and agricultural advisory services and insufficient incentives’ for private users’. 
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ILS often contribute to building resilience to climate change and combating desertification. People 
in drylands have developed traditional agro-ecological practices that are well adapted to the 
environments of resource-poor drylands. However, there is strong evidence of the loss of this 
knowledge. Traditional agro-ecological practices are also increasingly unable to cope with the growing 
demand for food. The combined use of ILS and new SLM technologies can contribute to increasing 
resilience to the challenges of climate change and desertification. 

 

2.2. Potential negative effects of adaptation measures to desertification, land 
degradation and food security 

 

Some mitigation options require land conversion, such as afforestation/reforestation and expansion 
of bioenergy crops (coupled with carbon capture and storage, a technology called BECCS, or not). 
Under some scenarios to limit warming to 1.5 or 2°C, their large-scale implementation would require 
the conversion of large areas of land. This could lead to carbon losses in the short term and could 
increase existing pressures on land, with negative consequences on food, desertification, land 
degradation and adaptation. Such land use competition could thus increase food prices and lead to 
increased intensification (e.g. fertilizer and water use) with implications for water and air pollution, 
and further biodiversity loss. Such consequences would compromise the ability of societies to achieve 
many of the MDGs that depend on land. 

 

2.3. Limits to adaptation 
 

Even with the implementation of SLM, the limits of adaptation to the combined effects of climate 
change, land degradation and desertification can be overcome in some situations, for example when 
land productivity losses due to irreversible forms of desertification occur. 

Knowledge on the limits of adaptation to the combined effects of climate change and desertification 
is insufficient. However, the possibility of residual risk and inadequate results is high. Empirical data 
on the limits of adaptation in drylands are limited. Residual risks may arise from the inability of SLM 
measures to fully compensate for yield losses due to climate change impacts, as well as from the of 
ecosystem service reductions due to soil fertility loss, although the application of SLM measures could 
reduce initial land productivity after some time. Some activities that promote agricultural 
intensification in drylands may become inappropriate due to their negative environmental impacts. 
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2.4. Conditions for the implementation of measures for mitigation, adaptation, 
combating desertification and land degradation and food security 

 

Intersectoral and inclusive governance can lead to coordinated policies that promote effective 
adaptation and mitigation. Inclusive governance that takes into account the rights of women and 
indigenous peoples to access and use land, reinforces the equitable sharing of land resources, 
promotes food security and increases existing knowledge about land use. 

For adaptation and mitigation throughout the food system, enabling conditions must be created 
through policies, markets, institutions and governance. With regard to adaptation, resilience to 
increasing extreme events can be ensured through risk sharing and transfer mechanisms such as 
insurance markets and indexed weather insurance. ‘Public health policies to improve nutrition, such 
as increasing the diversity of food sources in public procurement, health insurance, financial 
incentives, and awareness-raising campaigns, can potentially influence food demand, reduce 
healthcare costs, […] and contribute to lower GHG emissions’. Without the inclusion of 
comprehensive food system responses in broader climate change policies, the mitigation and 
adaptation potentials assessed in this chapter will not be realized and food security will be jeopardized. 

The full mitigation potential assessed in the Special Report on Climate Change and Land can only be 
achieved if agricultural emissions are integrated into overall climate policy. Carbon markets are 
theoretically more profitable than taxation, but difficult to implement in the land sector. Carbon 
pricing (through carbon markets or carbon taxes) can be an effective mechanism to reduce GHG 
emissions, although it is relatively untested in agricultural and food systems. 

The applicability and effectiveness of intervention options depend on the region and context; although 
many value chain management and risk management options can be applied on a large scale, many 
land management options are applicable to less than 50% of the ice-free land area. 

Coordinated action between a range of actors, including businesses, consumers, land managers, 
indigenous and local communities and decision-makers, is needed to create the conditions for the 
adoption of response options. 

While response options exist to prevent, reduce and reverse land degradation, economic, political, 
institutional, legal and sociocultural barriers, including lack of access to resources and knowledge, limit 
their use. Proven response options that facilitate the implementation of practices that avoid, reduce 
or reverse land degradation include land reform, tax incentives, payment for ecosystem services, 
participatory integrated land-use planning, farmer networks and rural advisory services. 

There is a high degree of confidence that policies that address the vicious cycles of poverty, land 
degradation and GHG emissions, implemented in a holistic manner, can achieve sustainable 
development that is resilient to climate change. The choice and implementation of policy instruments 
determine future climate and land trajectories. The sustainable development options described in the 
SSP1 (focus on environmental issues, reduced dependence on traditional biomass, low consumption 
growth, limited meat diets, moderate international trade with connected regional markets and 
effective GHG reduction instruments) can lead to lower food prices, fewer people affected by floods 
and other climate disruptions, and increases in forest area. On the contrary, a policy approach with 
limited land use regulation, low technological development, resource-intensive consumption, limited 



   
  

13 
 

trade and ineffective GHG mitigation instruments (SSP3) can lead to higher food prices and significant 
forest loss. 

‘Improving capacities, providing higher access to climate services, including local level early warning 
systems, and expanding the use of remote sensing technologies are high return investments for 
enabling effective adaptation and mitigation responses that help address desertification’. Reliable, 
timely and relevant climate services for desertification can contribute to the development of 
appropriate adaptation and mitigation options to reduce the impact of desertification on human and 
natural systems, with quantitative estimates indicating that each dollar invested in strengthening 
hydrometeorological and early warning services in developing countries can generate between $4 and 
$35. Knowledge and knowledge circulation on desertification is currently fragmented. Improved 
exchange and sharing of knowledge and data will increase the effectiveness of efforts to achieve 
neutrality in land degradation. The increased use of remote sensing information for data collection 
helps to measure progress towards the neutrality of land degradation. 
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3. The need for ambitious short-term action (SPM, section D) 
 

Rapid reductions in anthropogenic GHG emissions in all sectors along ambitious mitigation paths 
reduce the negative impacts of climate change on terrestrial ecosystems and food systems. Delaying 
these reductions reduces the prospects for sustainable development. This would lead to an increasing 
need for large-scale deployment of mitigation options based on alternative land use, with potential 
negative consequences for food security, adaptation, land and mitigation (see Section 2.2). It could 
also lead to a decrease in the potential of the range of these options for most regions of the world, 
and limit their current and future effectiveness.  

Responses can be taken in the short term, ‘based on current knowledge, to combat desertification, 
land degradation and food security while supporting longer-term responses that enable adaptation 
to and mitigation of climate change. These include measures to strengthen individual and institutional 
capacities, accelerate knowledge transfer, improve technology transfer and deployment, establish 
financial mechanisms, set up early warning systems, undertake risk management and address gaps in 
implementation and scaling up’. 

In future scenarios, postponing GHG emission reductions would involve costs and risks associated 
with much higher temperatures, as well as the irreversible loss of terrestrial ecosystem functions and 
services necessary for e.g. food and health, which would have significant economic impacts in many 
countries in many parts of the world. 

The absence of response options to combat land degradation will increase emissions and reduce 
carbon sinks and is incompatible with the emission reductions required to limit global warming to 
1.5°C or 2°C. 

A coherent set of climate and land policies promotes the achievement of the Paris Agreement and the 
land-related SDGs on poverty, hunger, health, sustainable cities and communities, responsible 
consumption and production, and life on earth. There is a high degree of confidence that early action 
will avoid or minimize risks, reduce losses and generate returns on investment. The economic costs of 
action on sustainable land management, mitigation and adaptation are lower than the consequences 
of inaction for humans and ecosystems. Policy portfolios that make ecological restoration more 
attractive, people more resilient - broadening financial inclusion, flexible carbon credits, disaster risks 
and health insurance, social protection and adaptive safety nets, contingent finance and reserve funds, 
and universal access to early warning systems - could save USD 100 billion per year if these measures 
were implemented globally.  
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4. Glossary of terms 
 

AFOLU : Agriculture, Forestry and Other Land Use 

AR5: Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) 

CH4: Methane 

CO2 : Carbon dioxide 

GHG: Greenhouse gases 

N2O: Nitrous oxide 

MDGs: Millennium Development Goals 

ILS: Indigenous and Local Knowledge  

SDGs: Sustainable Development Goals 

SLM: Sustainable Land Management 

SPM: Summary for Policymakers 

SSP: Shared Socioeconomic Pathway 
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