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S L M  T E C H N O L O G Y  G R O U P S  A N D  C A S E 
S T U D I E S

There is no one miracle solution (‘silver bullet’) to solve the 

problems which land users in SSA face. The choice of the 

most appropriate SLM practice in a particular situation will 

be determined by local stakeholders, based on the local 

topographic, soil and vegetation conditions and socio-

economic context, such as farm size and assets which 

may make certain practices ill-advised or not feasible. 

The SLM groups presented in Part 2 follow the principles 

of best practices: increasing productivity, improving liveli-

hoods and improving ecosystems.

Twelve groups of SLM technologies backed up by 41 case 

studies, are presented and these:
l �Cover major land use systems; 
l �Represent degradation types and agro-ecological zones; 
l �Cover a broad variety of technologies; 
l �Have potential for upscaling, in terms of both production 

and conservation;
l �Capture local innovation and recent developments as 

well as long-term project experience;
l �Strike a balance between prevention, mitigation and 

rehabilitation of land degradation.

This selection of SLM groups and case studies does not 

claim to be complete or comprehensive:
l �It does not cover or ‘balance’ all land use types, agro-

ecological zones or regions; 
l �The selection shows the potential, and need for, further 

documenting of experiences to cover the broad spec-

trum better.

All groups and case studies are presented according to 

the familiar and standardised WOCAT format for docu-

menting and disseminating SLM.

For the quantification of impacts the following categories are 
used in the presentation of SLM groups and case studies:
+++	 = high impact
++ 	 = moderate impact
+ 	 = low impact

Na	  = not applicable
For the Benefit-cost ratio the meaning of the symbols «+» 
and «–» is slightly different (as indicated under the respective 
tables).

SLM technology groups and case studies

Hanspeter Liniger
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S L M  A P P R O A C H E S  A N D  C A S E  S T U D I E S

Awareness of the best SLM technology options is a pre-

condition for spreading SLM. However, how to implement 

and adapt these practices on the ground and how to 

create an enabling environment to facilitate this process is 

a major challenge. Despite continuous efforts over many 

years the spread and upscaling of SLM practices in SSA 

has been slow.

In the following section, successful experiences and 

promising current trends in approaches are presented, in 

order to assist land users under their specific conditions, 

and to help indicate what are the most favourable enabling 

environments for uptake of SLM practices. This is sup-

ported by six selected case studies illustrating the variety 

of approaches that underpin the trend towards successful 

implementation and adoption of SLM.

Hanspeter Liniger

SLM approache and case studies
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A N N E X :  
B E S T  S L M  P R A C T I C E S  C O M P A R E D

For a concise overview, the 12 SLM technology groups 

that are presented in Part 2 of the guidelines are com-

pared in the following tables: 

Table 1: development issues addressed, e.g. production, 

biodiversity, water, climate change mitigation and climate 

change adaptation. 

Table 2: Benefit-cost ratio. 

Table 3: Benefits and impacts at land user and community 

level, e.g. yields, labour input, improvement of sol and 

water, community and institutional strengthening, etc. 

Table 4: Key factors for adoption including inputs, ma-

terials, training and education, land tenure, access to 

markets, research.

Annex: Best SLM practices compared
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Integrated 
Soil Fertility 

Management

Conservation 
Agriculture

Rainwater 
Harvesting

Smallholder 
Irrigation 

Management

Cross-Slope 
Barriers

Agroforestry Crop-Live-
stock  

Management

Pastoralism 
and Range-

land  
Management

Sustainable 
Planted  
Forest  

Management

Sustainable 
Forest  

Management 
in Drylands

Sustainable 
Rainforest 

Management

Development issues addressed

Preventing / reversing 
land degradation

++ ++ ++ + ++ +++ ++ ++ +++ +++ +++

Maintaining and 
improving food 
security

+++ ++ ++ +++ + +++ ++ ++ + + +

Reducing rural poverty ++ ++ + ++ + +++ ++ ++ ++ ++ +

Creating rural 
employment

+ ++ + ++ + + + + ++ ++ ++

Supporting gender 
equity / marginalised 
groups

++ ++ + ++ + ++ ++ +++ na ++ +

Improving crop 
production

+++ ++ +++ +++ ++ ++ ++ + + + na

Improving fodder 
production

+ + ++ + ++ ++ ++ +++ ++ ++ +

Improving wood / fibre 
production

+ na ++ na + ++ + ++ +++ ++ +++

Improving non wood 
forest production

na na na na na + + ++ ++ +++ +

Preserving biodiversity + + + na + +++ ++ +++ + +++ +

Improving soil 
resources (OM, 
nutrients)

+++ ++ + + + +++ ++ ++ + +++ +

Improving of water 
resources

+ ++ +++ -/+ ++ ++ + ++ na ++ +/ –

Improving water 
productivity

++ +++ +++ +++ ++ +++ ++ ++ na ++ +

Natural disaster 
prevention / mitigation

+ ++ + + ++ +++ + ++ + +++ ++

Climate change 
mitigation / adaptation

++ ++ +++ -/+ ++ +++ ++ ++ ++ +++ ++

Annex table 1: development issues addressed

Climate change mitigation

C Sequestration 
(t/ha/yr)

(figures for first 
10-30 years of 
changed land man-
agement)

no data 0.57 (+/-
0.141)

0.26-0.46
(+/-0.35) 

(Pretty et al. 
2006) 

0.15 
(+/- 0.012) 
(Pretty et al. 

2006)

0.5-1  
(estimation)

0.3 - 6.5 0.11- 0.81
up to 3 in 

silvo/ agro-
forestry 
systems 

(Woodfine, 
2009)

0.1 - 0.3
(Schumann 

et al, 2002 in 
FAO, 2004)

1.2 – 2 for 
afforestation 
in drylands
(FAO, 2004 
and GTZ, 

2009)

no data no data

C Sequestration: 
above ground

+ + + + + ++ ++ + ++ ++ +++

C Sequestration: 
below ground

+ ++ + + + ++ ++ ++ ++ ++ ++

Climate change adaptation

Increase resilience to 
extreme dry conditions

++ ++ +++ + ++ ++ ++ +++ + ++ +

Increase resilience to 
extreme wet conditions 

++ ++ +++ ++ + +++ ++ ++ + +++ ++

Increase resilience to 
variable rainfall

+ + + no data + ++ + ++ + +++ ++

Increase resilience to 
rising temperatures 
and evaporation rates

+ ++ ++ + +. ++ + +++ + ++ ++

Reducing risk of  
production failure

++ + + ++ + ++ ++ ++ + +++ +

-- negative; - slightly negative; -/+ neutral; + slightly positive; ++ positive; +++ very positive; na: not applicable
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							                  Benefit-cost ratio

short term long term Comments

Integrated Soil 
Fertility Management

++ +++ A small input in the form of organic and / or inorganic fertilizer can have a significant and immediate impact on crop 
production. However the profitability depends closely on price and availability of fertilizer.

Conservation 
Agriculture

+ +++ The short term benefit-cost ratio is mainly affected by the initial cost of purchasing new machinery and tools. The 
availability and the affordability of these tools can be major obstacles, especially for small-scale land users.

Rainwater Harvesting – /+
+

++ / +++ RWH techniques can include high initial labour and material input – though there is a wide range. In the long term 
the benefit-cost ratio depends on the level of maintenance work needed.  

Smallholder Irrigation 
Management 

+ / ++ +++ The establishment costs for smallholder irrigation management (SIM) vary considerably. Micro-irrigation systems 
like drip irrigation require relatively high initial investments, which need to be covered though micro-credit. SIM can 
help farmers to move towards a mixed subsistence and more commercial system. 

Cross-Slope Barriers – ++ Usually require high initial investment and labour input, therefore the short term profitability is often negative. How-
ever vegetative strips can be used as cheap cross-slope barriers option, with much lower establishment costs than 
terraces, stone lines, etc. Vegetative strips often develop into terraces over time. 

Agroforestry – /+
+

++ Analyses mostly take direct utility values of integrated trees into account, because indirect use values, such as envi-
ronmental functions, are much more difficult to evaluate. Furthermore, benefit-cost estimates are complicated by 
the many sources of annual variation affecting tree and crop production and tree-crop interactions. Hence benefits 
may be in general underestimated. Impact over different temporal scales is an issue that is especially relevant to 
agroforestry. 

Integrated Crop-Live-
stock Management

+ ++ / +++ Integration of livestock with crops improves farm productivity and income; and the benefits can be observed quite 
rapidly as well as appreciating over time.

Pastoralism  
and Rangeland 
Management

no data no data Pastoralism has considerable economic value and latent potential in the drylands but little is known or has been 
quantified. Multiple products and species can make pastoral systems significantly more cost-effective and produc-
tive than meat-focused ranching. The value of livestock production in the drylands is probably greatly underesti-
mated in official statistics. 

Sustainable 
Management of 
Planted Forests

– / – – + / ++ Short-time benefits from planted forests are usually negative due to the long establishment period of the trees. 
Environmental plantations are usually outside the financial perspective of small-scale land users and need therefore 
financial incentives and / or support for their establishment. The efficiency of plantation management and success 
in achieving sustainable wood supply depends mainly on whether a plantation is publicly, or privately, owned and 
managed.

Sustainable Forest 
Management in 
Drylands

– ++ Sustainable forest management in drylands is mainly based on community forest management, therefore an esti-
mation of the benefits-costs ratio is very difficult. 

Sustainable 
Rainforest 
Management 

– ++ Once again this is mainly based on community forest management, therefore an estimation of the benefits-costs 
ratio is very difficult.

– – negative; – slightly negative; – /+ neutral; + slightly positive; ++ positive; +++ very positive

Annex table 2: Benefit-cost ratio
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                 Benefits

Integrated 
Soil Fertility 

Manage-
ment

Conservation 
Agriculture

Rainwater 
Harvesting

Smallholder 
Irrigation 
Manage-

ment

Cross-slope 
Barriers

Agroforestry Crop-Live-
stock Man-

agement

Pastoralisms 
and Range-
land Man-
agement

Sustainable 
Planted  

Forest Man-
agement

Sustainable  
Forest  

Management 
in Drylands

Sustainable 
Rainforest 
Manage-

ment

Pr
od

uc
tio

n 
be

ne
fit

s

Increased 
crop yields

+++ ++ + + +++ ++ ++ +++ + na na na

Increased 
fodder 
production

++ na ++ na ++ na ++ ++ na na na

Increased 
wood 
production

na na + na + ++ na na +++ + +

Increased 
production 
of NWFP

na na na na na + na na + ++ ++

Production 
diversifica-
tion

+ + + ++ + +++ ++ ++ + ++ ++

Ec
on

om
ic

 
be

ne
fit

s Labour 
reduction

+/ – +(+) – + – +/ – + +/ – na na na

Farm income ++ ++ ++ +++ + ++ ++ ++ + + +

Ec
ol

og
ic

al
 b

en
efi

ts

Improved 
soil cover

++ ++ + + + ++ ++ ++ ++ ++ +++

Reduced 
soil erosion 
(by wind / 
water)

++ ++ ++ + ++ +++ ++ ++ ++ ++ +++

Improved 
water 
availability 

+ +++ +++ +/- ++ ++ + + +/- + +++

Increased 
organic 
matter/ soil 
fertility

+++ ++ + + + +++ +++ ++ + ++ +++

Biodiversity 
enhancement

++ + + + + +++ ++ ++ + +++ +++

Improved 
micro-
climate

+ ++ + + + +++ + + ++ +++ +++

So
ci

o-
cu

ltu
ra

l b
en

efi
ts

Improved 
SLM/ con-
servation/ 
erosion 
knowledge

++ ++ ++ na +++ ++ ++ +++ na ++ ++

Chang-
ing the 
traditional 
gender roles 
of men and 
women

+ + + ++ na na na na na na na

Community 
institution 
strengthening

+ na ++ na + + na + + +++ +++

-- negative; - slightly negative; -/+ neutral; + slightly positive; ++ positive; +++ very positive		   
na: not applicable

Annex table 3: Benefits and impacts at household and community level
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Enabling environment:  
Key factors for adoption

Integrated 
Soil Fertility 

Manage-
ment

Conservation 
Agriculture

Rainwater 
Harvesting

Smallholder 
Irrigation 
Manage-

ment

Cross-Slope 
Barriers

Agroforestry Crop-Live-
stock Man-

agement

Pastoralisms 
and Range-
land Man-
agement

Sustainable 
Planted forest 
Management

Sustainable 
Forest  

Management 
in Drylands

Sustainable 
Rainforest 
Manage-

ment

Inputs, material 
incentives, credits

+++ ++ ++ +++ ++ ++ ++ + + + +

Training and education ++ ++ ++ ++ ++ na ++ + ++ ++ ++

Land tenure, secure 
land use rights

++ ++ +++ +++ ++ ++ +++ +++ +++ +++ +++

Access to markets ++ ++ ++ +++ + + ++ ++ ++ ++ ++

Research + ++ ++ + ++ +++ ++ ++ + ++ ++

-- negative; - slightly negative; -/+ neutral; + slightly positive; ++ positive; +++ very positive		   
na: not applicable

Annex table 4: Key factors for adoption
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TerrAfrica is a partnership that aims to address land degradation in Sub-Saharan 
Africa by scaling up harmonized support for effective and efficient country-driven 
sustainable land management (SLM) practices.
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