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SUMMARY

Land conversion and degradation in the Sahel have emerged as a primary concern. The process leading to land conversion is sometimes as 
a consequence of multiple economic, social, cultural and political issues. These have seriously affected the ecological equilibrium, resulting 
in natural resources degradation, and hence a decline in agricultural production. With serious impact on peoples’ livelihoods, climate change 
is also recognized as a major consequence of land conversion and threat in the region. Sustainable Land Management (SLM) is considered 
as a promising solution to land restoration, mitigation of climate change, and resilience of rural population to external shock. SLM is also 
considered as a tool for harmonisation of interventions between the major sub-sectors with respect to land use. The paper therefore reviews 
the various Sustainable Land Management (SLM) practices, techniques and technologies used in the Sahelian countries with focus on their 
suitability and biophysical benefits. Furthermore, the strategy for up-scaling of the land restoration practices in the Sahelian countries, as well 
as their requirements and barriers were discussed. Strategies to strengthen the capacities of all stakeholders in SLM approaches, practices, and 
techniques were recommended.
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Pratiques de gestion durable des terres au Sahel : Revue des pratiques, techniques et technologies 
pour la restauration des terres et de stratégie de mise à échelle

A. MAISHAROU, P.W. CHIRWA, M. LARWANOU, F. BABALOLA et C. OFOEGBU

La conversion et la dégradation des terres sont des préoccupations majeures émergentes au Sahel. Le processus de la conversion des terres 
est parfois comme une conséquence de questions économiques, sociales, culturelles et politiques multiples. Celles-ci ont sérieusement affecté 
l’équilibre écologique, résultant à une dégradation des ressources naturelles, et donc une baisse de la production agricole. Avec de graves réper-
cussions sur les moyens de subsistance et les conditions de vie des populations, le changement climatique est également reconnu comme une 
des principales conséquences de la menace et de la conversion des terres dans la région. La Gestion Durable des Terres (GDT) est considéré 
comme une solution prometteuse à la restauration des terres, à l’atténuation du changement climatique, et le renforcement de la résilience de 
la population rurale à des chocs externes. La GDT est également considérée comme un outil pour l’harmonisation des interventions entre les 
principaux sous-secteurs eu égard de l’utilisation des terres. Le document examine donc les diverses pratiques, techniques et technologies de 
Gestion Durable des Terres (GDT) utilisées dans les pays du Sahel avec un accent particulier sur leur pertinence et leurs avantages biophy-
siques. En outre, la stratégie de mise à l’échelle des pratiques de restauration des terres dans les pays du Sahel, ainsi que les besoins et les 
obstacles ont été discutés. Les stratégies visant à renforcer les capacités de tous les intervenants sur les approches, pratiques et techniques de 
la GDT ont été recommandées.

Prácticas sostenibles de gestión del suelo en el Sahel: revisión de prácticas, técnicas y tecnologías 
para la restauración de tierras y estrategia para extenderlas

A. MAISHAROU, P.W. CHIRWA, M. LARWANOU, F. BABALOLA y C. OFOEGBU

La conversión de tierras y la degradación en el Sahel se han convertido en una preocupación primordial. El proceso que conduce a la conversión 
de tierras es a veces una consecuencia de múltiples problemas económicos, sociales, culturales y políticos. Estos han afectado gravemente el 
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While forests are affected by climate change, they 
also play a key role in adaptation to climate change, for 
example, by increasing the resilience of rural communities 
(Kelly and Adger 2000). Forests support species to adapt 
to changing climate patterns and sudden climate events by 
providing refuge and migration corridors (Williams et al. 
2005, Malhi et al. 2008). Forest and woodlands indirectly 
support economies to adapt to climate change by reducing 
the costs of climate-related negative impacts (Fankhauser 
2013) through provision of goods and services during 
extreme events (droughts and floods). Forest ecosystems 
are therefore key assets for reducing vulnerability to the 
effects of climate change (Daily 2000, de Groot 2002). 
However, if the rate of forest exploitation and utilisation 
are not properly managed, this could serve as a source of 
greenhouse emission. On the other hand, contributions of 
forests and vegetation cover to climate change mitigation 
have been recognized as a cornerstone of the post-2012 
climate change agenda with the decision on the reduction 
of emissions from deforestation and forest degradation 
(REDD+) (Okereke and Dooley 2010, Sukhdev et al. 2010, 
Sasaki and Yoshimoto 2010, Alexander et al. 2011, UNEP 
2011a, 2011b, 2011c). The objectives of REDD+ include 
policy approaches and positive incentives on issues relat-
ing to reducing emissions from deforestation and forest 
degradation in developing countries and recognizes the 
contribution of conservation, sustainable management of 
forests and enhancement of forest carbon stocks (Corbera 
et al. 2010, UNEP 2011b). Developing appropriate adapta-
tion and mitigation actions however include the improve-
ment of forest management to reduce vulnerability and 
to mitigate GHG through REDD+ (Fry 2008, Levin et al. 
2008, Blom et  al. 2010, Corbera et  al. 2010, Agrawal 
et al. 2011, Kanowskia et al. 2011). Several projects and 
programs to combat the impacts of climate change have 
been implemented by countries in the Sahel region par-
ticularly in rural areas. Some of these projects and pro-
grams involved desertification control, natural resources 
management, and the improvement of living conditions 
and income generation of the populations. At the technical 
and institutional levels, policies and strategies have been 
elaborated to strengthen commitment on implementing 
regional and global initiatives.

The objective of this paper is therefore to highlight mea-
sures that are being used by Sahelian countries to deal with 
various environmental and land degradation challenges. This 
is pertinent to understanding how this might interfere with 

equilibrio ecológico, lo cuál ha causado la degradación de los recursos naturales, y por ende una disminución de la producción agrícola. Por su 
grave impacto en los medios de vida de las personas, el cambio climático se reconoce también como una de las principales consecuencias de 
la conversión de tierras y de las amenazas para la región. La Gestión Sostenible de Tierras (GST) se considera como una solución prometedora 
para la restauración de tierras, la mitigación del cambio climático, y la resiliencia de la población rural a las perturbaciones externas. La GST 
se considera también una herramienta para la armonización de las intervenciones entre los principales subsectores con respecto al uso del suelo. 
Por tanto, el artículo revisa las distintas prácticas, técnicas y tecnologías de GST utilizadas en los países del Sahel, con especial atención a su 
idoneidad y a los beneficios biofísicos. Además, se discute la estrategia para extender más ampliamente las prácticas de restauración de tierras 
en los países del Sahel, así como los requisitos y las barreras para ello. Se recomiendan estrategias para fortalecer las capacidades de todas las 
partes interesadas en los planteamientos, las prácticas, y las técnicas de GST.

BACKGROUND

The central role of forest to rural livelihoods has been empha-
sised (Salafsky and Wollenberg 2000, Belcher 2003, Warner 
2003, Levang et  al. 2005, Sunderlin et  al. 2005, Shimizu 
2006, Somorin 2010). Most poor people in Sahelian countries 
depend directly or indirectly on forests for their food security 
and livelihoods most especially in rural areas, hence, putting 
more pressure on natural resources with the constant increase 
in demand for forest products and other natural resources. The 
biological diversities within forests not only benefits people 
through more than just their contribution to material welfare 
and livelihoods, they also contribute to security, resilience, 
social relations, health, and freedom of choices and actions 
(MEA 2005, Ojea et  al. 2010, Mercer et  al. 2011). Forest 
vegetation also accounts for 75% of the living carbon apart 
from that in the soils (Corbera et al. 2010). As reported by 
FAO (2006), the total carbon content of forest ecosystems 
was estimated to be 638Gt in 2005. However, deforestation 
has been associated with reduction of carbon stocks in forests 
(Asner et al. 2005).

The Sahel region of Africa with about 50 million inhab-
itants is amongst the poorest regions in the world but has 
a rich forest resource (Table 1, Raynaut 1998). Forestry 
and agricultural sectors therefore provide employment for 
more than 60% of the active population of the region and 
also contribute 40% of its Gross Domestic Product (GDP) 
(Kandji et al. 2006). The dominant industries in the region 
are based in agriculture and livestock production, which 
mainly depends on rainfall. In Niger, forest resources con-
tribute up to 9.5% of the GDP, and the economy relies 
largely on agro-silvo-pastoral production systems which 
contribute 40% to the GDP (SDR 2003). Furthermore, in 
the Sahel, forest resources serve as sources of raw mate-
rials for an array of non-wood forest products includ-
ing crafting, roofing, medicine and other uses. However, 
over-exploitation of forest resources, overgrazing, des-
ert encroachment, increasing population and aridity, and 
strong climatic variation and irregular rainfall are some of 
the challenges that have characterised the Sahel region of 
Africa (Larwanou 2011). There is therefore increasing con-
cern that climate change effect on rainfall patterns, water 
availability and bushfire frequencies will have a severe 
consequence for rural livelihood and sustainable forest and 
environmental management in Africa and Sahel region in 
particular (Jenkins et al. 2002, Tyson et  al. 2002, Martin 
et al. 2003, Challinor et al. 2007).
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emerging climate change challenge, and factors that need to 
be addressed to up-scale the most successful restoration prac-
tices and technologies in the region.

CLIMATE CHANGE, LAND CONVERSION AND 
FORESTS LOSS IN THE SAHEL

According to Mercer et al. (2011), forests can have impacts 
on climate change in two ways: increase global air tempera-
ture when they act as sources of emissions (through deforesta-
tion and forest degradation), or reduce global air temperature 
when they act as sinks (through removal of greenhouse gases 
from the atmosphere and subsequent storage in biomass and 
soil). It has been estimated that about 17.4% of global green-
house gases (GHGs) emissions are derived from deforesta-
tion (Goers et al. 2012). Despite the global outcry on carbon 
emissions, the contribution of Africa to the global anthropo-
genic emissions has been discovered to be relatively small. 
In 1990, the continent contributed only about 7% of global 
greenhouse gas while 3.9% of the emissions were caused 
by the burning fossil fuels. However, the larger part of the 
emission (approximately 70%) from Africa was as a result 
of land-use change, especially deforestation (Karsenty et al. 
2003). This then calls for concern due to the vital role of 
forests in the livelihoods of the people in Africa. With seri-
ous impacts on peoples’ livelihoods, climate change is now 
recognized as a major threat to achieving the poverty reduc-
tion aspiration of many African countries as well as achiev-
ing the Millennium Development Goals (MDGs) (Mitchell 
and Tanner 2006). This condition is particularly worrisome 
for the countries in the Sahel region of Africa. A number of 
these countries are highly vulnerable due to their close prox-
imity to the southern edge of the Sahara desert and the strong 
dependence of their population on forest resources, rain-fed 
agriculture and pastoralism (Kandji et  al. 2006). Climate 
change is affecting rainfall patterns, water availability and 
sea level rise, thereby increasing droughts, floods and fre-
quencies of bushfire. The impacts of these change in climate 
are many, some of which include adverse effects on human 
health, reduction of agricultural productivity and forest bio-
diversity (IPCC 2001, McMichael 2002, McMichael 2003, 
Endfield and Tejedo 2006, McMichael and Butler 2006, 
Dimes et al. 2008). The impacts of climate change have also 
been felt on household incomes as well as environmental 
resources on which the people depend (Allen and Breshears 
1998, Millar and Woolfenden 1999, Dalea et  al. 2000, 
Papadopol 2000, Spittlehouse and Stewart 2003, Guarı and 
Taylor 2005, Aptroot and van Herk 2007, Millar et al. 2007, 
Lindner et al. 2010).

The loss of forests within the past few decades as a result 
of anthropogenic activities has been unprecedented and 
alarming (Lamb et  al. 2005, Asner et  al. 2005, Ojea et  al. 
2010). As at 2010, the updated estimate provided in the 
FAO (2010) in the Global Forest Resource Assessment put 
the world’s total forest area to be just over 4  billion hect-
ares while around 13 million hectares of forest were reported 
to have been converted to other uses – largely agriculture – T
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clearing more land for crop production in response to 
population pressure is accelerating land conversion 
and degradation rate in the region. This has, in some 
instances, compelled farmers to use marginal lands for 
food production. Moreover, farmers’ poor land manage-
ment practices in the region, which have failed to adapt 
to changing environmental conditions and accelerated 
processes of erosion, are also found to be a major driver 
of land degradation (Larwanou and Saadou 2011).

	 ii. � Expansion of economic activities dependent on natural 
resources: the high poverty incidence in most Sahelian 
countries necessitates rapid economic development. To 
date, agriculture and especially livestock production is 
still the main driving force of the economy, providing 
the main source of income for the large majority of the 
people. For instance, the numbers of cattle, goat and 
sheep have strongly increased in the past 30 years from 
around 2 million in 1970 to around 8 million now in 
Burkina Faso. Also, the main cash crop, which is cot-
ton, covered an area of 80,000 ha in 1970 while this 
area is of 500,000 in 2005.

	 iii. � Climate change: overall, rainfall in the Sahelian zone 
is erratic, with large variation between years. Rainfall 
patterns have been dominated by sequences of drier 
and wetter years. For instance, the 1970s and 1980s 
were particularly severe droughts in the Sahel, while 
rainfall in the years 1983 and 1984 were the lowest in 
the century. Nevertheless, since the mid-1980s, overall 
rainfall has gradually increased.

	 iv. � Land ownership structure: for a long-time land was 
managed by customary authorities. The recently 
introduced Agrarian and Land Reform Law largely 
rejected any role for customary authorities. The gov-
ernment was vested with the authority for the designa-
tion and retrieval of any piece of land. However, due 
to its complexity, this law was increasingly considered 
inappropriate with regard to customary rights and was 
strongly resisted by traditional leaders. In Burkina 
Faso for example, successive revisions of the legis-
lation in 1991 and 1996 introduced the privatization 
of agricultural land under customary land tenure sys-
tems. The revision was envisaged at strengthening the 
security of resource tenure and increase agricultural 
productivity. While customary rights are formally rec-
ognized, no legal safeguards are provided for tenure 
security for most rural people and farmers are reluctant 
to take responsibility for the long term maintenance of 
soil fertility issues.

	 v. � Traditional systems of pastoral areas: this is char-
acterized, to a large extent, by an open access and 
common property resources, of which the common 
management is guided by local traditions. Vitale and 
Lee (2005) reported that land use decisions of farm-
ers or livestock-keepers are seldom the direct result of 
single driving forces. This enhances on one hand, the 
efficiency of the Sahelian pastoral system, as there is 
a strong spatial variability in annual rainfall, and thus 
allows pastoralists to lead their herds to the areas with 

or lost through natural causes each year in the last decade. 
In the Sahel, land conversion and degradation has emerged 
as a primary concern. Land conversion stems from a wide 
range of social and economic processes that are highly vari-
able in both space (between counties, and between ecological 
regions within countries) and in time (as economic and other 
drivers change). Forest are removed faster than the rate they 
are replaced, this is so because restoration is not carried out 
in the first place. Deforestation accounts for loss of more than 
600 thousands hectares each year in the Sahelian countries 
(Table 2). Nigeria and Mali have the highest rate of defor-
estation, while Mauritania is having the least (FAO 2006).

Drivers of land conversion and forest loss

Actually, the processes leading to land conversion in Sahel 
may not be as simple as it sounds. It is sometimes as a con-
sequence of multiple social, cultural and political issues. The 
countries of the Sahel have been facing a persistent lack of 
rainfall, combined with anthropogenic factors such as mono-
culture agriculture, bush fires, failure or lack of fertilization, 
grazing, among others. These have seriously affected the 
ecological equilibrium, resulting in the degradation of natural 
resources, soil and a decline in agricultural production. These 
are all indicators of an almost inexorable process of deserti-
fication and land degradation. The main identified drivers for 
land degradation in most Sahelian countries include:

	 i. � Increases in population: The population of the region, 
though predominantly rural (50 % to 80%), is charac-
terized by a high growth rate of between 2.5% to 3.5%. 
In some countries, high growth rate ranged from 3.4% 
in Niger to 2.6% in Burkina Faso and 2.6% in Nige-
ria. The major issue with population growth is that it 
increases the pressure on forest and natural resources 
thereby directly contributing to land degradation and 
resource depletion. Farmers’ traditional method of 

TABLE 2  Rate of Forest Loss in Selected Sahelian Countries 
in Africa

Selected Sahel Countries Rate of forest Loss (ha/yr)

Burkina Faso − 15,000

Mali − 99,000

Mauritania − 10,000 

Niger − 62,000

Nigeria − 398,000

Senegal − 45,000 

Chad − 82,000

Sudan − 956,000

Ethiopia − 40,000

Eritrea − 5,000

Djibouti —

Sources: FAO (2006).
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of development projects. Some of the development projects 
implemented so far in Sahel include hydro-agricultural, 
reforestation to combating desertification, water manage-
ment and the creation of national and sub-regional coordina-
tion. Table 3 shows the extent of forest regeneration in some 
Sahelian countries for both natural and planted forest area. 
Afforestation and natural regeneration of forests and wood-
lands in some countries have reduced the loss of forest area 
significantly at the global level. These efforts are certainly 
due to the application of Soil and Water Conservation prac-
tices conducted in most of the Sahelian countries. Sustain-
able management of forest and woodlands were advocated 
by some development projects in the nineteen eighties and 
nineties. However, despite these outcomes, it must be rec-
ognized that the results remain much below the expectations 
and the forest productive base has continued to deteriorate.

INTERVENTION BY INTERNATIONAL 
COOPERATIONS IN THE SAHEL

The wealth of the Sahel region depends on the ability to con-
serve and manage the land resources. Land degradation often 
leads to ecological imbalance, decreased food production 
and increasing levels of poverty which subsequently leads to 
degradation of quality of life (Gonzalez et al. 2012). It was 
reported that about 25% of families left their villages between 
1975 and 1985 because of the droughts in the area covered by 
PATECORE, the German program in Burkina Faso. For these 
reasons, between 1980s and 1990s, many international coop-
eration, specially the German cooperation, provided support 
to people living in the Sahel for the development of techni-
cal, environmental, agricultural strategies and approaches for 
achieving the sustainable management of the environment and 
improving the quality of the different type of landscape units. 
This support, mainly in response to the humanitarian and 
environmental crises that brought severe famine and resulted 
in the loss of large areas of cropland, rangeland and forest-
land, focused on soil and water conservation (SWC) and soil 
protection and restoration (SPR) techniques (GiZ 2012).

Thus, some of the most important projects implemented 
in the Sahelian countries since 1980 have been on land 

the most abundant animal feed resources. However, 
the system also stimulates the pastoralists to take as 
much grass resources as possible for their own herd 
resulting in overgrazing.

	 vi. � Traditional system of forest resources management: 
is also characterized by an open access and common 
property resources. The local stakeholders have few 
incentives to reduce the exploitation of fuel wood to a 
sustainable level in a state-owned forest. Recently, the 
introduction of forest and woodlands resources man-
agement by local communities to satisfy the demand 
of urban centres, has introduced the monetary value 
to wood – once free access and traditionally managed 
resource – to a commercial resource managed by 
local people based on sustainable management norms 
via rural wood markets. However, because of the 
monetary value attached to the business, the assigned 
wood cutters are no longer respecting the exploitation 
norms and this has led to unsustainable management 
of the meagre woodlands resources, most especially 
in Niger.

Other underlying drivers of land conversion and degradation 
in the Sahel region include loss of local know-how about soil 
conservation practices, and disappearance of services such as 
animal health, agricultural extension, supply of inputs and plant 
protection provided by the government. Such services were 
abandoned as a result of structural adjustment programmes. 
This challenge of land degradation experienced in most of 
the Sahel countries has induced a precarious situation of food 
security, energy supply and poverty (UA/CENSAD 2009).

Forest restoration and afforestation efforts in the Sahel

Putting a check to human actions on forest exploitation 
and utilisation is pertinent to support the continued flow of 
ecosystem services on which welfare of present and future 
generations depends (MEA 2005). To cope with these envi-
ronmental challenges, efforts have been made at the techni-
cal, financial and institutional level to reduce the trends in 
which forests are being exploited with the aim of improving 
the livelihoods of populations through the implementation 

TABLE 3  Forest regeneration in the Sahelian countries 

Country/area
Other naturally regenerated forest Planted Forest

1 000 ha % of forest area % of introduced species 1 000 ha % of forest area % of introduced species

Burkina Faso 5 540 98 – 109 2 80

Mauritania 221 91 – 21 9 –

Mali 11 960 96 0 530 4 90

Niger 836 69 17 148 12 –

Nigeria 8 659 96 0 382 4 44

Senegal 6 456 76 – 464 5 53

Total 33 672 – – 1 654 – –

Source: FAO (2010).
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development and a tool for harmonization of interventions 
between the major sub-sectors of agriculture, livestock, water 
resources and the environment. It was unanimously accepted 
that SLM can promote cross-sector integration, as sought 
through the Agenda 21 and the Poverty Reduction Strategies 
elaborated and adopted by most of the Sahelian countries for 
achieving the Millennium Development Goals (MDGs).

The SLM practices and techniques are implemented in 
the field taking into account the objectives and the topogra-
phy of the watershed units, which generally include plateau, 
slopes, pediments and valley bottoms. These topographical 
units have different types of soil, vegetation and uses and are 
often exploited by different groups of users under different 
forms of land tenure:

	 i. � The plateau areas: are communal lands with shallow, 
infertile, stony soils. Uses include grazing for livestock 
and the collection of wood, straw, fruits, bark and other 
secondary products. Land and vegetation on the pla-
teau are often severely degraded due to overuse.

	 ii. � The slopes: also have shallow, stony soils with some 
grass and bush cover. Runoff water flowing over the 
plateau and steeper slopes hollows out gullies and 
causes landslides, which leads to serious degradation 
of the hillsides. These areas are of limited use as com-
munal rangeland for livestock.

	 iii. � The pediments: are located in the piedmont areas of 
the plateau. They are gently sloping areas with deeper, 
more fertile soils. These are the main areas used for 
growing rain-fed crops. Plots are cultivated by individ-
ual farmers who grow food crops. The straw is used 
as forage for livestock in dry season. This type of land 
is prone to sheet and gully erosion caused by surface 
runoff flowing over the plateau and down the slopes.

	 iv. � The valley bottoms: have deep, more fertile soils 
enriched by fertilizing elements from upstream areas. 
Bottomlands are used to grow rain fed food crops 
during the rainy season. During the dry season, the 
shallow water tables are used to irrigate off-season 
cash crops. Plots of land in the valley bottoms are cul-
tivated by individual farmers, although there are also 
sometimes communal grazing areas for livestock. The 
concentrated flow of water from upstream areas can 
lead to serious threat to bottomlands. Although it car-
ries fertilizing sediment with it, it can also cause severe 
gully erosion and the siltation of land and other hydro-
agricultural infrastructures.

There is no one-size-fits-all technical solution for the appli-
cation of SLM practices and techniques. It is necessary to 
determine the most suitable practices and techniques in 
each case, taking into account the topography of land to 
be improved and the subsequent land uses. Therefore, an 
assessment of the watershed as a whole is made to choose 
a combination of techniques and practices adapted to the 
area’s specific agro-ecological conditions (rainfall, topogra-
phy, soil properties and structure, type of degradation, veg-

improvement practices. The land development and resource 
conservation in Burkina Faso (PATECORE) has improved 
a total of 100,000 ha of land, mostly farmland, with contour 
stone bunds and permeable rock dikes and dams. In Niger, 
the Tahoua Rural Development Project (PDRT) focused 
on improving communal land on plateau, slopes and farm-
land, using contour stone bunds, zai planting pits, Nardi/
Vallerani and hand dug trenches, semi-circular bunds and 
other techniques for over 125,000 ha and the PASP project 
over 500,000  ha. The Acacia Operation project improved 
the productivity of over 4,000 ha degraded agrosilvopastoral 
land (Maisharou 2007) using the Vallerani technology; while 
hundreds of thousands of hectares were rehabilitated by Keita 
Integrated Project. In Mali, the project for the rehabilitation 
of dams and tracks (PRBP) has led to construction of around 
80 small-scale dams, and the Mali North program (PMN) 
improved around 13,000 ha of land with village irrigation 
schemes and measures for developing seasonally flooded 
depressions zones (GiZ 2012).

After decades of drought and famine, and following the 
Earth Summit held in Rio de Janeiro in 1992, most Sahelian 
countries have developed strategies and national action plan 
and program for combating desertification and the manage-
ment of natural resource in order to meet the commitments 
undertaken by signing and ratifying Post-Rio international 
conventions, i.e. Conventions for Combating Desertification 
(CCD), Conserving of Biological Diversity (CBD) and the 
United Nations Framework Convention on Climate Change 
(UNFCCC) for mitigating climate change. Since then, the 
issues of environmental degradation including desertification 
and degradation of natural resources, such as forests, wood-
lands and trees have got special attention of international 
cooperation.

Implementation of Multilateral Environmental Agree-
ments (MEAs) has enabled most of the Sahelian countries to 
make significant progress in the fight against desertification, 
environmental protection and the rehabilitation of degraded 
lands, forests and woodlands through various practices, 
techniques and technologies including farmers’ assisted nat-
ural regeneration including soil protection and water con-
servation. Unfortunately, the results obtained so far remain 
insufficient given the magnitude of the phenomenon and the 
sectorial approaches that dominated the implementation of 
these plans and programs.

SUSTAINABLE LAND MANAGEMENT (SLM)

SLM practices and techniques in the Sahelian countries

With the launch of TerrAfrica process, Sustainable Land 
Management (SLM) concept was introduced and defined 
in 2005 as “the adoption of systems of land use, through 
appropriate management practices, to enable land users to 
maximize economic and social benefits of the land while 
maintaining and improving the ecological support functions 
of land resources”. Since then, SLM concept is considered 
in most Sahelian countries as an imperative for sustainable 
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As a platform for dialogue and consultation, TerrAfrica 
supports African countries south of the Sahara to achieve 
their goal through an open and inclusive partnership. Up to 
date, most of the Sahelian countries have elaborated their 
SIF-SLM. The opportunities and the conditions for amplify-
ing, up-scaling and streaming the best SLM practices which 
differ from one country to another are also identified by most 
countries. The results of these large national consultations 
among the stakeholders from various countries of the Sahel 
are summarized in Table 5.

Considerations for implementation of SLM practices, 
techniques and technologies

It is now widely accepted that SLM practices provide 
an effective way of improving the management of water 
resources and the reduction of soil, vegetation and biodiver-
sity degradation, which helps to increase and maintain crop, 
forest and forage yields. SLM practices application could 
contribute to mitigating the effects of climate change and 
significantly improve food security and the resilience of the 
rural population to external shocks. The implementation of 
the SLM practices, techniques and technologies is therefore a 
promising solution for countries in the Sahel. Their wide scale 
implementation requires long-term commitment and huge 
financial resources in order to achieve significant impacts.

Large scale implementation of SLM practices also 
requires sustained national and international technical and 
financial efforts on the part of governments to ensure effec-
tive community organization and oversee the efforts of com-
munities to implement, operate and maintain these practices. 
Without the sustained technical oversight and guidance, the 
implementation of SLM techniques and practices will lose 
momentum, because in most cases, the traditional short-term 
projects can only contribute to a specific investment in the 
broader land improvement framework, with no significant 
results.

Although there exists simple and low or no cost SLM 
practices and techniques such as Zaï, semi-circular bunds and 
Farmers Managed Natural Regeneration that could be easily 
replicated by farmers, their large scale application has been 
hindered by the failure of farmers to take the initiative and 
replicate them by themselves, not because of lack of knowl-
edge and expertise, but because of lack of incentives, as it is 
familiar in most SLM projects and programmes. Hence, to 
achieve the objectives of large scale implementation of best 
SLM practices, techniques and technologies, several hypoth-
eses could be taken into account in the formulation of sound 
recommendations and these are:

	 i. � The use of the food for work approach by some of the 
projects provides an incentive by enabling people to 
generate income while implementing the SLM prac-
tices, but it also has a demobilizing effect when the 
farmers have to continue the activities on their own 
after external funding has come to an end;

	 ii. � Farmers may be deterred from making long-term in
vestments in such practices by the fact that they have 

etation cover, etc.), which must also be feasible within the 
means of the farmers.

Many African countries have established framework with 
regard to the new sustainable Land management concept. 
A large diagnosis and assessment of practices, techniques 
as well as technologies have been carried out. Selected 
best practices could be scaled out/up for meeting the needs 
of environmental protection, poverty alleviation and the 
improvement of the local population’s livelihoods. The most 
commonly used SLM practices, techniques and technologies 
in the Sahelian countries are summarized in Table 4.

Contributing factors to up-scaling land restoration  
in the Sahel

The historical success of many SLM projects of the 1980’ 
and 1990’ in the various countries of the Sahel were achieved 
mainly as a result of, among other things:

	 i. � Sound organization: the projects were initially orga-
nized in the form of ‘autonomous’ undertakings in 
collaboration with government bodies and the cooper-
ation agencies. Most of the activities were carried out 
by project staff who had sizeable logistics units at their 
disposal and their own equipment and means of trans-
port;

	 ii. � Clearly identified intervention unit: the village land 
area was the basic unit for interventions, which were 
based on a simplified spatial planning approach and 
land management organizations. As time went on, the 
projects worked increasingly with local providers (car-
riers, consultancy firms, NGOs) to carry out part of the 
work and involved the commune authorities in plan-
ning and monitoring the measures implemented;

	 iii. � Participatory approaches: implication of the beneficia-
ries after intense sensitizing campaigns and training of 
the local people.

	 iv. � Substantial financial support: A lot of money and time 
were needed for achieving successful impacts on SLM 
practices. The Keita Integrated Project in the Repub-
lic of Niger financed by the Italian Government has 
achieved tremendous results as a result of many phases 
from 1984 to 1998 in the same areas and has spent bil-
lions of FCFA.

In order to consolidate the results achieved at the cost of 
sustained efforts of over 40 years of degraded lands reha-
bilitation, sand dunes stabilization, and the management of 
their meagre forest and woodlands resources, most Sahelian 
countries joined the international platform of TerrAfrica. 
Since then, with the support of TerrAfrica Platform, coalition 
partners such as UNDP, World Bank, IFAD, FAO, NEPAD, 
UNCCD-Secretariat, UNEP, ADB, GEF, among others have 
also been involved. Most of these countries have established 
a programmatic approach to the sustainable management of 
land, forests and woodlands and agreed on roadmap for the 
formulation of a Strategic Investment Framework for Sus-
tainable Land Management (SIF-SLM).
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TABLE 5  Requirements for up-scaling SLM practices in the Sahelian Countries

Country Major issues
Barriers to SLM  

up-scaling
Requirements for up-scaling

Burkina 
Faso

- �� High population growth
- � High demand on natural 

resources
- � Insecure land tenure
- � Increase agricultural 

land degradation
- � Degradation of pasture 

lands
- � High deforestation rate

- � Increase population 
growth

- � Expansion of economic 
activities depending on 
natural resource

- � High degradation on 
natural resources due to 
climate change

- � Insecure land ownership
- � Traditional systems 

of pasture and forest 
resources management

- � Insufficient resources 
allocation

- � Mainstreaming SLM practices in all developmental sectors
- � Train and support local population
- � Capitalize past experiences on Community land 

management
- � Support agricultural diversification
- � Train farmers through Farmer Field Schools
- � Secure land arrangement
- � Enhance institutional support
- � Enhance micro-credit support in economic activities
- � Enhance monitoring the use of natural resource
- � Enhance capacity building of local population
- � Enhance afforestation/reforestation through mobilization 

of CDM finances

Mali - � Land degradation
- � Loss of biodiversity
- � Degradation of agro 

ecosystems
- � Rivers siltation
- � Sand dunes 

encroachment on 
farm lands and other 
socioeconomic 
infrastructure

- � Frequent bush fires
- � Depletion of surface 

and ground water

- � Sectoral approaches 
to SLM application 
Unsecure land tenure

- � Lack of financial 
resources

- � Lack of technological 
knowhow and 
knowledge

- � High population growth 
rate

- � High pressure on 
natural resources

- � Mainstreaming SLM practices in all developmental sectors
- � Mobilization of adequate financial resources
- � Improvement of institutional capacities of the National 

Council for Environment
- � Enhancing the legislative and regulatory environment for 

SLM application
- � Enhancing the advisory role of technical service
- � Improving the participation of private sector in SLM 

practices
- � Harmonization of planning
- � Development of data collection and decision making tools
- � Implementation of sound communication strategy
- � Capacity building of all stakeholders

Mauritania - � Promote the growth of 
production sectors

- � Ensure equitable access 
to land resources

- � Increase supply 
and availability of 
goods and service 
for sustainable 
development

- � Development 
of stakeholders 
management capacities

- � Lack of accurate 
knowledge of land 
degradation

- � Plurality whose 
activities impact SLM

- � Plurality of institutions 
in charge of SLM 
practices coordination

- � Insufficient financial 
resource allocation

- � Improvement of the quality of information on SLM
- � Capitalization of the existing knowledge
- � Improvement of knowledge on land resources
- � Strengthening the capacities of SLM multi-sectors and 

improvement of synergies
- � Mainstreaming SLM practices in all developmental sectors
- � Integrating SLM teaching in higher education
- � Mobilization of adequate financial resources for SLM 

amplification
- � Improvement of SLM monitoring and coordination of SIF-

SLM
- � Improvement of pasture through aerial seeding
- � Control of agricultural land salinity
- � Control sand encroachment on infrastructures
- � Development of wetlands

Niger - � Soil infertility in crop 
lands

- � Degradation of farm 
lands especially hardpan

- � Degradation of pasture 
lands: proliferation of 
non-palatable species

- � Biodiversity loss
- � Degradation of forest 

and wood lands
- � Silting of water bodies
- � Sand dunes 

encroachment

- � Unsecure land tenure
- � Lack of financial 

resources
- � Lack of technological 

knowhow and 
knowledge

- � Sectoral approaches to 
SLM application 

- � Harmonization of field intervention
- � Mainstreaming SLM practices in all developmental sectors
- � Development of advocacy and information on SLM
- � Increase experience sharing among farmers
- � Development of decision making tools
- � Strengthening political dialogue
- � Improvement coordination
- �  Improvement of monitoring and evaluation
- � Provision and mobilization of adequate national financial 

resources
- � Improved planning and coordination in the external 

financial assistance
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	 vi. � The allocation of limited resources, such as family help 
to carry out the work is another factor to be taken into 
account. Using family members to implement SLM 
practices in the villages may be less profitable than 
allowing them to emigrate to work in urban centres;

	 vii. � In view of the rapid and relentless pace of land deg-
radation and the fact that most farmers cannot afford 
to invest in SLM practices by themselves, provision 
should be made to make funding available from the 
government and the international community for this 
purpose. This would allow the implementation of 
SLM practices on a wider scale. Private Service pro-
viders and NGOs could be commissioned to imple-
ment SLM practices under the technical supervision 
of government authorities.

CONCLUSIONS AND RECOMMENDATIONS

The review shows that there are a number successful SLM 
practises that have been developed and adopted in the Sahel. 
However, these have not been scaled-up for wider adoption 
due to a number of limiting factors including, chief among 
them, the lack of enabling environment such as the improve-

other immediate needs to meet and that land rights are 
not guaranteed;

	 iii. � The technical complexity of some SLM practices and 
techniques are beyond the capacities of the produc-
ers and require external support for their application. 
These include permeable rock dams, water-spreading 
weirs and small-scale dams;

	 iv. � The SLM practices application requires large-scale 
logistics and financial resources. Their large scale 
application is not easy to organize without the sup-
port of a project or external partner. This is the case of 
practices involving the transportation of large blocks 
of stone from quarries located at a distance from the 
site or the purchase of cement such as water-spreading 
weirs;

	 v. � The complexity of social relations can hinder the 
implementation of SLM practices amplification: 
working together to improve communal sites is no 
easy feat. Community organization entails the risk 
of disputes and conflicts and requires capable local 
leadership. Experience has shown that practices 
implemented on individually owned land are more 
sustainable and more easily replicable than those 
implemented on communal land;

Country Major issues
Barriers to SLM  

up-scaling
Requirements for up-scaling

Nigeria - � Overgrazing
- � Overexploitation of 

natural resources
- � Food insecurity
- � Irrigation malpractices
- � Intensive exploitation of 

forest resources
- � Loss of biodiversity
- � Land use conflicts

- � Lack of detailed 
knowledge on SLM 
practices

- � Fragmented institutional 
coordination capacities, 
mandates and policy

- � Inadequate access 
to information and 
knowledge to producers

- � Mainstreaming SLM practices in all developmental sectors
- � Capacity building, Communication and information 

dissemination
- � Monitoring, evaluation, Coordination, knowledge and 

information management

Senegal - � Increase land 
degradation

- � Loss of biodiversity
- � Increase flooding
- � Reduction of forest 

resources
- � Degradation of wildlife 

habitat
- � Increase poaching 

and reduction of wild 
animal

- � Invasion of water 
bodies with unwanted 
species

- � Reduction of fish 
production

- � Lack of specific legal 
framework for risk 
management

- � Inadequate resource 
allocation

- � Weak scientific result 
application

- � Lack of advocacy and 
sensitization

- � Weak institutional 
framework

- � Various institution in 
charge of SLM with 
different views

- � Mainstreaming SLM practices in all developmental sectors
- � Amplification of identified best SLM practices
- � Strengthening agricultural advisory services
- � Support to producers organizations and their functioning
- �  Strengthening the inter-sectoral coordination of SLM 

implementation
- � Strengthening the technical and financial coordination of 

the SLM practices application
- � Strengthening the monitoring and evaluation of SLM 

projects

Source: Abdou (2014).

Table 5  (Continued)
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ASNER, G.P., KNAPP, D.E. and BROADBENTM E. 2005. 
Selective logging in the Brazilian Amazon. Science 310: 
480–482

AYENSU, E. 1983. Desertification in Africa: The lessons it 
provides for arid and semi-arid regions. Centennial sym-
posium on plants our renewable resources (pp.  1–26). 
Austin, Texas: International Union of Biological Science.

BARBARA, P. 2009. Use Cover Crops to Improve Soil. 
Mother Earth Newsletter, October/November 2009. 
http://www.motherearthnews.com/organic-gardening/
cover-crops-improve-soil-zmaz09onzraw.aspx#axzz2x 
3TdUI3K

BARROW, C.J. 2014. Alternative irrigation: the promise of 
runoff agriculture. Routledge. 712pp

BARRY, B., OLALEYE, A.O., ZOUGMORÉ, R. and 
FATONDJI, D. 2008. Rainwater harvesting technolo-
gies in the Sahelian zone of West Africa and the poten-
tial for outscaling. Colombo, Sri Lanka: International 
Water Management Institute. 40p. (IWMI Working 
Paper 126)

BAYALA, J., KALINGANIRE, A., TCHOUNDJEU, Z., 
SINCLAIR, F. and GARRITY, D. 2011. Conserva-
tion agriculture with trees in the West African Sahel – a 
review. ICRAF Occasional Paper No. 14. Nairobi: World 
Agroforestry Centre

BELCHER, B.M. 2003. What isn’t an NTFP? Int. For. Review 
5(2): 161–168.

BLOM, B., SUNDERLAND, T. and MURDIYARSO, D. 
2010. Getting REDD to work locally: lessons learned 
from integrated conservation and development projects. 
Environmental Science & Policy 13(2): 164–172

BOFFA, J. 1999. Agroforestry parklands in Sub-Saharan 
Africa. Rome: FAO Conservation Guide 34.

CHALLINOR, A., WHEELER, T., GARFORTH, C., 
CRAUFURD, P. and KASSAM, A. 2007. Assessing the 
vulnerability of food crop systems in Africa to climate 
change. Climatic Change 83: 381–399.

CORBERA, E., ESTRADA, M. and BROWN, K. 2010. 
Reducing greenhouse gas emissions from deforestation 
and forest degradation in developing countries: revisiting 
the assumptions. Climatic Change 100: 355–388.

CRITCHLEY, W., SIEGERT, K. and C. CHAPMAN. 1991. 
A Manual for the Design and Construction of Water Har-
vesting Schemes for Plant Production. Rome: Food and 
Agriculture Organisation (FAO).

DAILY, G.C., SODERQUIST, T., ANIYAR, S., ARROW, 
K., DASGUPTA, P., EHRLICH, P.R., FOLKE, C., 
JANSSON, A.M., JANSSON, B.O., KAUTSKY, N., 
LEVIN, S., LUBCHENCO, J., MALER, K.G.¸ DAVID, 
S., STARRETT, D., TILMAN, D. and WALKER, B. 
2000. The value of nature and the nature of value. Sci-
ence, 289(2000), pp. 395–396

DALEA, V.H., JOYCEB, L.A., MCNULTY, S., NEILSON, 
R.P. 2000. The interplay between climate change, forests, 

ment of institutional, political and financial capacities. 
Another factor that was highlighted as a barrier to up-scaling 
was poor extension and monitoring mechanisms for up-
scaling of low cost SLM practices such as farmers managed 
natural regeneration and Zaï, practises due to lack of financ-
ing and capacity of civil society, private sector, local authori-
ties, and public sector organizations at all levels.

Therefore it is recommended that the SLM practices 
should be integrated into the multi-sectoral policy frame-
works in the region since SLM programmes are usually 
cross-sectoral in nature. In addition, there should be adequate 
funding through both internal and external resource mobi-
lization for up-scaling the SLM practices, techniques and 
technologies which are beyond the capacities of local com-
munities; such as water harvesting technologies, soil fertility 
improvement techniques, afforestation and management of 
forests and protected areas, among others. Furthermore, there 
is need to improve the advisory roles of the technical services 
especially the participation of the private sector in the imple-
mentation of best SLM practices, techniques and technolo-
gies through the development of harmonized planning and 
promoting marketable goods and service derived from the 
implementation of SLM practices.
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