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Abbreviations and Acronyms

BAU	 Business-as-Usual (Scenario)

BCR	 Benefit-Cost Ratio

BNF	 Biological Nitrogen Fixation 

CA	 Conservation Agriculture

CBA	 Cost-Benefit-Analysis

COI	 Cost of Illness

DNG	 Discounted Net Gains

DTR	 Discounted Time of Return

DVRPU	 Dry Valley Rehabilitation and Productive Use

EBITDA	 Earnings before interest, taxes, depreciation, and amortization

ECA	 Economics of Climate Adaptation framework

ELD	 Economics of Land Degradation Initiative

ETB	 Ethiopian Birr

ESS	 Ecosystem Services

FAO	 Food and Agriculture Organisation of the United Nations

FCFA	 Franc de la Communauté Financière d’Afrique

FP	 Farmer Practices

IAT	 Integrated Assessment Tool 

IISD	 International Institute for Sustainability Development

INR	 Indian Rupee

IRR	 Internal Rate of Return

ISDD	 International Institute for Sustainability Development

KSh	 Kenyan Shilling

LSRP	 Lowlands Soil Rehabilitation Project

LULC	 Land use/Land cover

NDVI	 Normalised Difference Vegetation Index

NPV	 Net Present Value

ROI	 Return on Investment

SIRR	 Social Internal Rate of Return

SLM	 Sustainable Land Management

SNPV	 Social Net Present Value

SOC	 Soil Organic Carbon

SWC	 Soil and Water Conservation

TAPE	 Tool for Agroecology Performance Evaluation

UNU-EHS	 United Nations University - Institute for Environment and Human Security

USD	 US Dollar

WTP	 Willingness to Pay
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1.	 Analysing economic evidence on agroecology

Glossary

Agroecology is a systemic approach from agricultural 
production to consumption, which incorporates ecologi-
cal, socio-cultural, technological, economic and political 
dimensions. It emerged as a science and now includes 
agricultural practices and a social movement (cited from 
GIZ 2023). 

Assumptions are reasonable beliefs or presuppositions 
made by researchers during their research about certain 
aspects of their study. These presuppositions serve as 
foundational elements for the research process, helping 
to shape the research questions, design, methodology, 
and the interpretation of results. They are necessary 
for progressing in the research process when certain 
aspects cannot be directly observed or measured.

The Benefit-Cost Ratio (BCR) compares the benefits 
of a project or investment to its costs. Calculated by di-
viding the present value of the expected benefits by the 
present value of the expected costs, a BCR with a value 
greater than 1 indicates that the benefits of the project 
outweigh the costs while a BCR less than 1 indicates 
that the costs are greater than the benefits.

Cost-Benefit Analysis (CBA) is a technique used to 
evaluate the feasibility of a project or policy by compar-
ing the costs and benefits associated with it. CBA in-
volves identifying all the costs and benefits of a project, 
quantifying them in monetary terms, and comparing the 
net benefits to determine whether the project is worth 
pursuing.

Discounted Net Gains (DNG) are a financial metric 
used to evaluate the net benefits of a project or inter-
vention by considering the costs and benefits of both the 
intervention scenario and the counterfactual scenario. It 
is calculated by subtracting the net present value (NPV) 
of the counterfactual scenario from the NPV of the in-
tervention scenario. A positive DNG indicates that the 
intervention is expected to generate net gains, whereas 
a negative DNG indicates that the intervention is not 
expected to be beneficial.

The Discounted Time of Return (DTR) refers to the 
number of years required for the cumulative discounted 
annual savings to offset the investment or the additional 
cost of investment.

The Internal Rate of Return (IRR) is used to measure 
the profitability of an investment. It is the discount rate 
at which the net present value (NPV) of the investment 
equals zero. A higher IRR indicates a more profitable 
investment.

Net Present Value (NPV) determines the value of an 
investment or project, measuring the difference between 
the present value of the expected cash inflows and the 
present value of the expected cash outflows, discounted 
at a specified rate. A positive NPV indicates that the in-
vestment is expected to generate value, while a nega-
tive NPV indicates that the investment is not worthwhile.

Partial Cost Accounting is a method used to assess 
the costs associated with a specific aspect or compo-
nent of a project or activity. It involves identifying and 
analysing the costs that are directly related to that par-
ticular component, excluding other indirect or overhead 
costs. By focusing on the specific costs, partial cost ac-
counting provides a more detailed understanding of the 
cost structure and allows for a more accurate evaluation 
of the financial feasibility of that specific component.

Return on Investment (ROI) is used to evaluate the 
profitability of an investment. It measures the ratio of the 
net profit to the initial investment. ROI is expressed as 
a per centage and is calculated by dividing the net profit 
by the initial investment and multiplying by 100. A higher 
ROI indicates a more profitable investment.
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1.	 Analysing economic evidence on agroecology: 
An overview of the Global Programme ProSoil

Working towards sustainable soil protection and rehabil-
itation, the Global Programme “Soil Protection and Soil 
Rehabilitation for Food Security” (ProSoil) aims to pro-
mote sustainable land use in selected partner countries, 
including Benin, Burkina Faso, Ethiopia, India, Kenya, 
Madagascar, and Tunisia. The programme comprises 
several different areas of action, with correlated aims. 
By implementing agroecological and climate-intelligent 
soil protection and rehabilitation measures involving the 
affected smallholder farmers, the goal is to enhance 
food security, anchor soil protection and rehabilitation at 
the political, institutional, and societal level. 

As a global programme it also aims to transfer knowl-
edge and to exchange lessons learned and innovations 
in soil protection. 

Commissioned by the German Federal Ministry for 
Economic Cooperation and Development (BMZ) and 
co-funded by the European Union (EU) and the Gates 
Foundation, ProSoil activities have taken place since 
2014, resulting in a range of evidence as to their effectiv-
ity. Since June 2021, the EU has additionally co-funded 
the part of ProSoil known as ProSilience, which aims to 
enhance the agroecological transition of agri-food sys-
tems in four of these partner countries.
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This compilation of economic evidence looks at the 
studies and reports about ProSoil activities that were 
carried out between 2014 to 2024, many in partnership 
with the Economics of Land Degradation (ELD) Initiative 
(www.eld-initiative.org). They were analysed in terms 
of their economic, social, environmental and benefits  as 
the compilation sought to answer two key questions: 

I.	 Are agroecological practices economically 
viable for smallholder farmers?

II.	What are the broader economic and social 
benefits of agroecological practices?

The studies under review provide a comprehensive 
analysis of the economic impacts of agroecological 
measures on approximately 5,000 rural households. 
Located within the regional scope encompassing the 
ProSoil partner countries, they also include small-
holder farming systems in Niger as part of the AGRICA1 
initiative. 

The following measures representing a wide range of 
applications in agroecology, mainly at the field and land-
scape level, were examined in the studies reviewed2:

	· Soil and water conservation (SWC) measures such 
as water-spreading weirs, dams and dry-stone meas-
ures, stone bunds, vegetative stripes, embankments, 
and other earthworks, as well as cover crops, mulch-
ing, residue management, improved or zero tillage, 
zaï and, half-moons.

	· Integrated soil fertility management, including the 
application of manure, organic fertiliser and biochar.

	· Sustainable land management practices such as 
organic farming, agroforestry, intercropping, mixed 

1  The AGRICA project, implemented by the Potsdam Institute for Cli-
mate Impact Research (PIK) in cooperation with the GIZ GmbH on 
behalf of the BMZ, provides comprehensive climate risk analyses to 
inform science-based adaptation planning in the agricultural sector 
of selected countries in sub-Saharan Africa.

2  The classification of agroecological practices investigated in the stud-
ies was made by the authors and is largely based on the classifica-
tion already made by the studies themselves. Where no classification 
was made, the authors made it themselves.

cropping, crop rotation, improved varieties and fer-
tilising plants. 

The studies employed a wide range and combinations 
of methods to assess the economic and monetary val-
ues associated with agroecological measures. These 
included the assessment of the real production data of 
individual households in the form of contribution margin 
calculations and cost-benefit analyses, model calcula-
tions of fictitious data, as well as the valuation of ecosys-
tem services using the experimental choice method and 
willingness to pay. As many of these studies examined 
agroecological practices implemented in combination, 
an independent assessment of each individual measure 
was not always possible. 

Despite the analytical challenges that arise from dif-
ferences in methodology, a review of the studies can 
provide insights into the effectivity of the various agro-
ecological measures. Considering these in context with 
the results of further programmes not affiliated with Pro-
Soil can further guide future choices for implementing 
agroecological measures based on the region-specific 
benefits.  

https://www.eld-initiative.org/en/
https://www.eld-initiative.org/en/
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2.	 Economic viability of agroecological practices 
for smallholder farmers

2.1	 Soil and water conservation pays off in ProSoil areas

3  It is important to acknowledge that the assumptions and data used in the analysed studies (e.g. discount rates) vary between projects, 
highlighting the need for careful consideration of the study context before comparing or utilising the presented numbers.

The review of the reports on agroecological measures 
at the farm level has shown that they make sense not 
only from an environmental perspective but also from 
an economic point of view. Altough results are depend-
ent on preconditions and context-specific assumptions, 
improvements have been shown in all the projects ana-
lysed3 . Soil and water conservation (SWC) measures 
as seen in the form of building smaller structures in the 
fields to stop water and soil erosion or at landscape 
level, for example, are popular and often implemented 
agroecological practices. Individual studies reveal that 

such SWC has nearly always paid off financially for the 
farmers. 

The Dry Valley Rehabilitation and Productive Use ap
proach (DVRPU) in the Ethiopian lowlands exhibited 
this; here, the use of water-spreading weirs in combina
tion with hand dug wells led to increases in net bene-
fits from crop and livestock production for the farmers. 
These study results from the Afar Region have shown 
that such investments in water and soil conservation pay 
off in the arid and pastoral context. For the Ethiopian 
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highlands, the ELD initiative calculated that agricultural 
yields would decrease by five per cent over the next 30 
years with no change in land management but increase 
by ten per cent with soil and water management conser-
vation methods applied. 

In the Ethiopian lowlands, large scale 
soil and water conservation measures 
like water-spreading weirs prevent soil 
erosion and increase net benefits for 
crop and livestock producers. 

 
On apricot and olive farms in Tunisia, soil and water 
conservation in the form of earthworks, embankments 
and groynes have led not only to an expansion of the 
production area but also to a 50 per cent increase in 
yields. From an economic perspective, the measures 
have paid off extraordinarily, with a return on investment 
of almost 700 per cent4. 

4  Two factors account for the enormous productivity of the measures: An increase in yield and an expansion of the production area.

The Ethiopian and Tunisian findings are supported by 
results from Burkina Faso and India. In Burkina Faso, 
the production of sorghum, millet and corn supported 
with half-moon structures, the zaï method of digging 
small planting pits common in the western Sahel, or liv-
ing as well as stony hedges have shown high profitabil-
ity. They have achieved economic returns of up to 35 per 
cent over a period of ten years – mainly induced by large 
yield increases. In India, watershed development (e.g., 
drainage) has also been able to increase incomes and 
achieve positive BCRs as it improved farmers’ access to 
water and thus helped them to expand their economic 
activities, such as diversifying their crop production. 

Large-scale soil and water conserva-
tion measures often not only increase 
productivity but can also increase the 
area under cultivation.

 
Taken as a whole, these region-specific solutions to soil 
and water conservation reveal themselves to be highly 
beneficial to a variety of agricultural production systems. 

2.2	 Integrated soil fertility management measures resulting in 
high returns in ProSoil areas

Integrated soil fertility management (ISFM) often 
combines different measures in its aim to strengthen soil 
fertility. Applying any type of fertilising biomass resulted 
in very large financial benefits in all studies examined; it 
is always accompanied by very large yield increases at 
manageable costs. In Ethiopia, for example, the use of 
compost and lime, resulted in a yield increase of 70 per 
cent and an increase in gross margins of 85 per cent. In 
India, too, study results in ProSoil’s intervention areas 
have shown that manure application in cereal-based 
cropping systems provided significant financial benefits  
for the farmers. At the same time, the return on labour 
input and labour-use efficiency decreased in this sce-
nario, a result which must be taken into account when 
evaluating alternatives, especially if viable off-farm em-
ployment opportunities exist. 

Two further CBAs on business models for the production 
and use of biochar and biofertiliser in India showed that 
both practices are highly profitable generating profit after 
two to three years. Insights from Kenya comparing dif-
ferent agroecological practices within the framework of 
different studies revealed that the application of manure 
and cover crops contributed by far to the highest yield 
increases and highest profitability compared to soil and 
water conservation, agroforestry and other sustainable 
land management practices. Depending on the context 
of the assessment, the use of manure reaches the
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break-even point after just one to four years with ben-
efits approximately twice as high as the costs. These 
experiences from ProSoil intervention areas suggest 
that there is a slight trade-off to be made in terms of the 
labour intensity but ultimately, the measures prove to be 
profitable in terms of crop yield and revenues.

The application of compost and  
manure led to significant yield  
increases and high financial benefits  
in many ProSoil partner countries but 
was often accompanied by increased 
labour input.

2.3	 Sustainable land management proves profitable in most 
ProSoil areas

Agroecological management practices, also referred to 
here as sustainable land management, have likewise 
proven to be very profitable in most cases despite the 
additional labour input. The net benefit of organic cotton 
production in Benin is on average three times higher 
than the average net benefit of conventional cotton pro-
duction, mainly owing to the lower input costs in organic 
farming and higher market prices for organic cotton. 
When the cost of illness caused by using plant protec-
tion products is also included in the calculation, the net 
benefit of conventional cotton farmers would be reduced 
by a further 23 per cent. In Kenya, organic farming has 

also been assessed as profitable, though not to the 
same extent as other management measures, such as 
intercropping, mixed cropping and crop rotation, which 
always scored very highly in profitability. 

Organic cotton production in Benin, 
despite the higher labour input, results 
in higher net financial benefits than 
conventional practices due to higher 
market prices and lower health costs.
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Agroforestry interventions in Kenya have shown mixed 
results, with multiple benefits alongside comparably 
high investment costs. Though this may be dependent 
upon factors such as the farming systems used or the 
types of fruit trees, in some cases it is not financially 
profitable for the farmers. One study of small-scale 
farmers in Western Kenya found that agroforestry can 
achieve higher yields, yet from a purely economic per-
spective, the costs were not recouped over the period 
of the study. This may be a consequence of the length 
of time necessary for fruit trees to mature and produce.

The impacts of agroforestry are very con-
text specific. Although it usually leads to 
yield increases and system diversification, 
agroforestry is not always financially 
viable for smallholder farmers due to the 
high initial investment and the need for 
the trees to reach a certain size first.

For the establishment of agroforestry systems on medi-
um-scale commercial farms on the other hand, agroforestry 
in Kenya proved to be highly profitable with IRRs of up to 
63 per cent. One reason could be that the initial investment 
costs decline with the size of the farm due to economies 
of scale, making agroforestry more profitable as the area 
grows. Another assessment of Kenya concluded that 
agroforestry shows the highest benefits when implemented 
together with cover crops. In combination with other prac-
tices, however, agroforestry showed fewer positive results, 
suggesting that the success of agroforestry, more than any 
other measure, is highly context dependent. 

5   The Tool for Agroecology Performance Evaluation (TAPE) methodology is used to conduct holistic assessments on the agroecological trans-
formation of farms and their socio-economic and environmental effects. It assesses various aspects based on the ten elements of agroecology 
as defined by the FAO, which include Diversity, Synergies, Efficiency, Resilience, Recycling, Co-creation and sharing of knowledge, Human 
and social values, Culture and food traditions, Responsible governance, and Circular and solidarity economy. It further gathers relevant data 
encompassing economic, social, and environmental dimensions.

An assessment of the profitability of several different 
integrated soil fertility management, soil and water 
conservation and sustainable land management inter-
ventions on farms in Benin confirmed their economic 
viability and positive net margins. The comparison of 
long- and short-term users revealed that agroecological 
practices need some time to fully develop their potential 
and benefits. This was evident in a comparative study 
in Madagascar, where early adopters of agroecological 
practices demonstrated higher productivity than late 
adopters. And although agroecological practices did not 
inherently lead to higher yields—at least in maize—in-
tercropping and composting contributed to an 80 per 
cent increase in yield. If fire prevention measures were 
taken in Madagascar over 15 years and sustainable 
land management practices were adopted instead, the 
additional yield per hectare of land would increase by 
126 per cent compared to if nothing was done.

2.4	 Farms supported by ProSoil perform financially better,  
have an increased income and feel more stable

Further evidence on the economic benefits of the agroe-
cological practices promoted by ProSoil is provided by a 
participatory framework developed by the FAO (TAPE)5. 
This framework facilitates comparisons between the 

economic situation of farmers supported by ProSoil and 
those not involved in the project. The following TAPE in-
dicators provide information on economic performance 
and are analysed in more detail here. 
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As part of the Measuring Agroecology and its Perfor-
mance (MAP) project, for farms in Benin, Kenya and 
Ethiopia, an in-depth analysis was conducted on pro-
ductivity per hectare, value added6 and income7. In 
addition, the current income situation was compared 
with the situation three years ago, to gain insights into 
the economic development of the assessed farms over 
time, complemented by farmer’s perceptions of antic-
ipated income stability.8  It  was found that the often 
better financial situation of farms supported by ProSoil 
(for simplification reasons called ProSoil farms) is linked 
to their more advanced agroecological transformation 
compared to the non-beneficiaries. 

6   = gross value of production minus input costs
7   = gross value of production minus input, labour, land rent/loan costs
8   The Measuring Agroecology and its Performance (MAP) project was operated in a collaborative manner between CIFOR-ICRAF, FAO, 

Stats4SD, CIRAD and GIZ, under the umbrella of the Agroecology Transformative Partnership Platform (TPP). The MAP project started in 
May 2023 and ended in September 2024. Data collection took place from October 2023 to March 2024. The MAP project is funded by the 
German Federal Ministry for Economic Cooperation and Development (BMZ), co-funded by the European Union (EU) and supported by the 
Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH. The cross-country report is available here and there are also 2-pager 
per country accessible here.

Benin: Regarding the agricultural productivity per hec-
tare in Benin, ProSoil farms show a 22 percent better 
performance than comparison farms. Only the value 
added as well as the farm income were found to be 29 
and 22 percent lower, respectively, than in comparison 
farms. The reason for this is the higher input costs of 
ProSoil farms for seeds, fertilisers and chemical but also 
organic crop protection. However, when looking at the 
development of the financial situation over time, more 
than 60 percent of ProSoil farms now have more income 
than three years ago (see Figure 1), and 56 percent 
would describe it as stable. In contrast, 86 percent of the 
comparison farms perceive their income as constant or 
even decreasing when compared to three years ago. In 

Figure 1: Perceived income of farmers compared to three years ago, own figure
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general, income was perceived as stable by 32 percent 
and as unstable by 29 percent of the comparison farms.

Kenya: The results of the TAPE assessment in Kenya 
showed that the financial situation of ProSoil farms in 
Kenya is clearly better than that of comparison farms. 
Productivity on ProSoil farms is 52 percent higher, and 
the value added from agricultural activities outperforms 
comparison farms by 58 percent. When it comes to 
income, ProSoil farms achieve a 92 percent higher in-
come than comparison farms, highlighting the financial 
benefits for ProSoil farmers. Additionally, 94 percent of 
all ProSoil farmers reported more income compared to 
three years ago, whereas two thirds of the comparison 
group farmers perceived their income as constant or 
decreasing (see Figure 1). Regarding income stability, 
48 percent of ProSoil farmers described their income as 
stable, while farmers from the comparison group mostly 
experienced financial ups and downs (44 percent) or 
even unstable conditions (27 percent), resulting in  
noticeable fluctuations and income insecurities.

Ethiopia: In Ethiopia, perceived income stability var-
ies between ProSoil and comparison farms. While  
58 percent of ProSoil farmers report stable or very 
stable incomes, only 36 percent of farmers from the 
comparison group can say the same. Despite some  
insecurities, income for ProSoil farms has increased 

over the past three years, with 68 percent of ProSoil 
farmers feeling they can earn more from their agricultural 
activities. In contrast, 69 percent of comparison group 
farmers perceived no income increase over the past 
three years (see Figure 1). The generally higher income 
of ProSoil supported farms can be explained by the  
52 percent higher productivity compared to comparison 
farms. The input costs for fertilisers and crop protection 
are comparable to those of the control group, only the 
seed costs are significantly higher on the ProSoil farms. 
Additionally, ProSoil farmers generated 45 percent 
more value and had an income 43 percent higher than 
their comparison counterparts, indicating a substantial  
improvement in their financial situation.

Despite variations between the countries, the promo-
tion of farmers’ agroecological transition appears to be 
an effective strategy for boosting households’ incomes 
and for significantly increasing the overall productivity of 
farms. The data shows that income among agroecolog-
ical farmers is enhanced particularly by lower financial 
expenditures and increased revenues from animal and 
livestock product sales. Yet, the results also show that 
agroecological households generally incur higher ex-
penditures for inputs which is expressed in a lower over-
all added value across farms. This implies that efforts to 
decrease the costs of ecological and organic farming 
inputs are required to foster agroecological transitions.

Whether agroecological practices are financially  
viable for smallholder farmers is closely linked to the 
context. The majority of agroecological interventions 
can be considered profitable or highly profitable with 
some measures falling short only in a few cases 
or countries. However, results differ considerably  
depending on the research questions, measures  
analysed and countries or even regions within a 
country. Choosing and adapting the appropriate 
agroecological measure to match the specific context 
is therefore crucial to achieving a financial benefit.

Embracing agroecological practices not only  
empowers smallholder farmers economically by 
reducing production costs and increasing yields, it 
also fosters community knowledge exchange and 
social cohesion. By shifting towards agroecology, 
the way for more equitable and resilient agri-food 
systems, addressing global food challenges and 
striving towards food security for all can be paved. 

Figure 1: Perceived income of farmers compared to three years ago, own figure
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3.	 Broader economic and social benefits 
of agroecological practices

3.1	 Benefits of ProSoil on food security, public health and climate 
resilience

Among the studies examined, only a few explicitly 
looked at specific ecosystem services other than food 
production. Those that did, such as in Burkina Faso and 
Benin, revealed that certain conclusions regarding the 
societal relevance of agroecology can also be derived 
from the results at farm level. Water-spreading weirs 
in Ethiopia, large water dams in Tunisia or watershed 
developments in India have positive effects on produc-
tion while bringing other co-benefits. They increase, for 
example, the drought and flood resilience and generally 
improve groundwater recharge and water access by 
reducing the time required for water collection, which 
is particularly beneficial for women. In Benin, the appli-
cation of a wide range of agroecological practices like 

mulching, cover crops, biochar and manure improved 
the economic situation of women, which in turn led to 
more spending on education and savings.

In addition to improved agricultural 
irrigation and general water supply, 
watershed development makes  
communities more resilient to floods 
and droughts.

Though most studies did not explicitly examine the con-
tribution of agroecological practices to food security, it 
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can be deduced from the farm level results that agroe-
cology increases overall agricultural production. 

By preventing soil erosion and increas-
ing soil fertility, agroecological prac-
tices help to increase yields and expand 
cultivated areas, leading to an increase 
in local food production. 

By preventing soil erosion and ensuring long-term soil 
fertility, agroecological practices in almost all cases con-
tributed to yield increases and often led to an expansion 
of arable land, which presumably also led to an increase 
in the overall quantity of production itself. The compara-
tive study in Madagascar comparing ProSoil beneficiar-
ies with non-beneficiaries found that expanding cultiva-
tion through the rehabilitation of previously abandoned 
land enabled farming households to increase production 
by 16 per cent. A study from Burkina Faso calculated 
that the productivity gain in the intervention area could 
generate an annual food surplus of over 11,017 tonnes 
of cereals per year, which could meet the annual nutri-
tional needs of about 58,000 people. A larger supply of 
food on the market usually leads to lower food price vol-
atility, which in turn benefits the rest of the population, as 
food is available not only in larger quantities but also at 
more stable prices. One study from Benin even showed 
that agroecological practices significantly improved the 
dietary diversity of households and contributed to stable 
food provisions and nutritional intake. 

An adequate and, above all, balanced diet can contribute 
to a healthier population, but public health is affected 
by agricultural practices on more than just a nutritional 
level. A study into organic and conventional cotton farm-
ing in Benin clearly showed the disastrous health and 
economic consequences associated with the use of 
pesticides in conventional farming and the substantial 
costs that not only individual farmers but also society 
as a whole can avoid through organic farming methods. 

Organic agriculture can reduce public 
health costs due to lower pesticide 
exposure. 

Further study results suggest that certain agroecolog-
ical practices can improve climate change resilience 
and enhance ecosystem services and biodiversity. With 
respect to climate change mitigation, an assessment 
of agricultural fire prevention measures in Madagascar 
found that the total losses from soil organic carbon 
(SOC) due to agricultural fires would be nearly EUR 
1.3 billion over a 16-year period. At the farm level, the 
implementation of agroecological practices in the Mad-
agascar ProSoil intervention areas led to an increase 
in SOC by 7.99 tons per hectare, which corresponds 
to an economic value of USD 109 per hectare. A study 
from Kenya calculated the economic benefits to society 
from carbon sequestration resulting from the adoption 
of agroforestry and concluded that it amounts to USD 
700 per year and hectare. In the same study, the soci
etal benefits from increasing biodiversity after imple-
menting agroforestry were calculated to be worth USD 
170 per hectare while the reduction in air pollution was 
USD 670 per hectare, based on a fixed price of USD 7 
per kg pollutants removed. Results from a monitoring of 
SPR soil protection and rehabilitation interventions con-
ducted in ProSoil partner countries have shown that the 
majority are also effective in terms of climate adapta-
tion. They generally show greater effectiveness against 
drought than against heat stress, as many interventions 
focus on water management and water harvesting tech-
niques such as irrigation, dams, dikes, and water dis-
tribution weirs. Agroforestry stands out as a universally 
effective intervention against both drought and heat with 
high social acceptability. Given the difficulties women 
and disadvantaged groups face in accessing land and 
other resources, however, it is critical to address these 
issues. While there is generally a high level of social 
acceptance among smallholders, the results of this 
analysis also point to challenges related to investment 
and maintenance costs, limited access to finance, and 
the importance of knowledge and training, especially for 
smallholders. 

Agroforestry can improve climate resil-
ience, is effective against both drought 
and heat and can increase carbon 
sequestration and reduce air pollution.
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3.2	 Farms supported by ProSoil show more biodiversity,  
face less erosion, have better food security and  
an improved gender equality

9   The Index is measured by counting the different species, in this case of vegetation and pollinators, and allows comparison of the results, which 
is a score between 0 and 1. A higher score therefore indicates a higher number of species found.

10   Based on the Women’s Empowerment in Agriculture Index (WEAI)

Improved soil health and biodiversity

In addition to the improved financial situation of farm-
ers who implement agroecological practices under the 
Global Programme ProSoil, the TAPE data indicates 
that these farms generally outperform comparison farms 
across various categories relevant for social stability 
and environmental sustainability. For example, when 
assessing the Gini Simpson index for diversity of nat-
ural vegetation and pollinators9, ProSoil farms in Benin 
scored 44 compared to 33 for comparison farms. Sim-
ilar results were observed in Kenya. ProSoil supported 
farms in Ethiopia also showed higher agrobiodiversity 
(score of 50 versus 44). 

Despite the dedicated focus on soil health and fertility 
management by ProSoil, there is no significant differ-
ence in soil health performance between the ProSoil and 
comparison groups. ProSoil farms in Benin reported 
slightly worse soil moisture conditions compared to 
comparison farms, with 27 percent experiencing dry 
soils that do not retain water, versus 20 percent in the 
comparison group. However, soil erosion is less of an 
issue for ProSoil farms, with 50 percent reporting no  
erosion￼ whereas only one third of the comparison 
group farmers see no signs of erosion. Overall soil 
health scores were similar between ProSoil and  
comparison farms in Benin, with both groups noting few 
earthworms and arthropods. 

In Kenya, ProSoil farms generally have better water 
retention capabilities, with most reporting that water 
remains available for a short or reasonable time after 
rain or irrigation. Soil erosion is also less problematic 
for ProSoil farms, with 42 percent experiencing no  
erosion, whereas the comparison group farms face more  
severe erosion. ProSoil farms also exhibit higher levels of  
invertebrates and better overall soil health. 

In Ethiopia, there is no difference in water retention ca-
pability of soils or soil erosion between ProSoil and com-
parison group farms. Both groups report low presence 
or activity of arthropods and earthworms, with nearly 
60 percent noting their absence. ProSoil farms shows 
slightly better overall soil health compared to compari-
son group farms, although the difference is minimal. 

Improved food security

Food security and food diversity show a positive trend 
among ProSoil farms. In Benin, more farmers of the 
ProSoil group report improved dietary diversity and food 
security compared to farmers of the comparison group, 
although differences are minimal. This pattern is similar 
for Kenya, where both groups perform well, with slightly 
better outcomes for ProSoil farms. In Ethiopia the differ-
ence is more pronounced, with ProSoil farms showing 
higher dietary diversity than comparison group farms. 
Overall, there is a noticeable positive trend toward im-
proved food security across the studied regions.  

Improved gender equality

In addition to positive effects on soil health, diets and 
biodiversity, ProSoil farms also demonstrate benefits 
in social equality, particularly in woman empowerment. 
Across various aspects such as income, decision mak-
ing and household equality10, woman on ProSoil farms 
have a stronger position compared to those on compar-
ison group farms. For example, in Benin, empowerment 
score is 39 percent higher on ProSoil farms. In Kenya, 
although the difference is smaller – ProSoil farms 
performing 6 percent better – overall empowerment 
of woman is higher. In Ethiopia there is no significant 
difference between the two groups, with ProSoil farms 
performing 1 percent better.  
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In summary, the ProSoil project demonstrates significant 
benefits across various fronts. ProSoil farms improve 
farmers’ financial well-being and outperform comparison 
group farms in environmental sustainability and social 
stability. They show higher biodiversity and better soil 
health in Benin and Kenya, while also contributing to 
improved food security in these regions. Additionally, 
ProSoil farms empower women with greater roles in in-
come generation and decision-making. These findings 
highlight the positive impacts of agroecological practices 
under ProSoil, promoting sustainable agriculture and 
equitable socio-economic outcomes.

Bildmaterial zum Auffüllen 
(Wiederverwendung von Bild, 
das auf S. 56/India nur als 
Ausschnitt benutzt wird)
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The limits of evidence: Considering the challenges 
of this analysis

Conducting economic analyses in the context of small-
holder farms comes with a unique set of challenges. The 
cost structures of smallholder farms can differ signifi-
cantly from those of larger farms. Sometimes, subsist-
ence farming, which is difficult to express in monetary 
terms, must be taken into account. As such, the studies 
have been examined through the lens of these often 
context-specific challenges: 

Differences in data base, assumptions, and 
currencies make comparing monetary val-
uation of agroecological practices difficult:

The monetary valuation of agroecological prac-
tices is strongly dependent on the available data 
and assumptions made for the assessment. 
CBA results are strongly influenced by macroeco-
nomic indicators such as the discount rate. Though 

conducted in similar regions and under similar con-
ditions, the studies often used different macroeco-
nomic indicators. While in some studies the discount 
rates were as low as 3.5 per cent, in other projects 
15 per cent was used, making comparison of results 
difficult. Most studies used surveys or interviews as 
a basis for calculations, neglecting to consider that 
there are strong regional differences and that the 
average values used do not necessarily express the 
reality of all smallholder farmers. Comparing results 
of different cost-benefit analyses across countries 
is likewise challenging when currencies and time 
horizon differ. Conducting cost-benefit analyses in 
currencies with high rates of variability can also in-
troduce uncertainty and affect the robustness of the 
results as exchange rate fluctuation can impact the 
calculated costs and benefits, potentially leading to 
different monetary values. 
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Balancing financial profitability and socio- 
economic outcomes looks beyond eco-
nomic returns (IRR) in smallholder farm 
investments:

When considering an investment in a smallholder 
farm within a developing country, emphasis should 
be placed on achieving higher net benefits and 
generating sustainable positive economic out-
comes rather than solely pursuing the highest 
possible IRR. In the context of smallholder farming 
in developing countries, the economic benefit alone 
is often not decisive, but must be in line with the im-
provement of livelihoods and food security. While the 
IRR is a valuable tool for evaluating the investment’s 
financial performance, it may not fully encompass 
the long-term socio-economic impacts for both the 
smallholder farmers and their broader community. 

The increased labour input and asso-
ciated costs in agroecology has been 
underestimated:

Agroecological practices often go hand in hand with 
a higher labour input. Often perceived as beneficial 
to society as increased employment opportunities 
can contribute to overall economic development, 
this increase in labour may pose challenges for in-
dividual smallholder farmers, who need to find the 
labour available and have the financial means to 
pay for additional workers. Though some economic 
analyses already include labour as a monetary fac-
tor, this factor is often undervalued, as wages in the 
countries studied are often very low. There is also a 
possibility of declining labour use efficiency. Even if 
the new practice appears financially viable, uncer-
tainties arise as family labour, commonly predomi-
nant in smallholder farms, is difficult to monetise. 
Opportunity costs – the availability of viable off-farm 
employment options for family members – should 
thus be considered along with the non-remunerated 
family labour in cost assessments. Failing to account 
for the contribution of family members who work on 
the farm without receiving direct monetary compen-
sation skew the results, as some measures that 
appear beneficial may fall short when family mem-
bers consider investing time in external farm income 
opportunities.

Underestimating externalities creates a 
critical gap in agroecological assessments 
and decision-making:

In many of the studies analysed, both positive and 
negative externalities of agroecological interven-
tions were estimated rather than calculated. While 
many measures are profitable from an agricultural 
production perspective, in terms of external effects, 
they were either not examined or examined sepa-
rately from the production-oriented analyses. This 
has advantages and disadvantages. For the farmer, 
an assessment of the financial parameters of the 
agricultural production system may be essential to 
adopt new practices. The inclusion of external fac-
tors that are rather intangible or would first affect the 
farmer in the distant future may be misleading for 
him and his investment decision. On the other hand, 
the exclusion of positive and negative externalities 
from investment calculations can lead to an underes-
timation of the practices’ real costs and benefits. It is 
not unlikely that certain practices are not financially 
profitable for an individual farming household in the 
short term but would create positive (economic) ef-
fects for society in the long term. 
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4.	 Further evidence and lessons from non-ProSoil 
analyses 

Apart from the studies within ProSoil, other studies 
demonstrating the economic benefits of agroecology 
have been conducted. The most comprehensive study 
from 2024 synthesized socioeconomic evidence on 
agroecology from around 80 publications worldwide. It 
reaffirmed earlier findings that agroecological practices 
frequently lead to positive socio-eonomic outcomes 
(51%), particularly in financial metrics such as income 
and productivity, while also underscoring challenges like 
increased labour demands, emphasizing the need for 
further research on trade-offs and system-level impacts 
(Mouratiadou et al., 2024). 

At country level investigations showed that for example 
in Benin, Mucuna application between 1960 and 2015 
provided significant improvements in the economic 
situation of farming households (Adegbola, 2016). In 
another assessment, the adoption of integrated soil 

fertility practices led to a reduction in the seed quantities 
needed per hectare. 

CBAs conducted in the context of AGRICA in Niger 
and Burkina Faso in 2021 and 2022 respectively also 
proved the economic profitability of select agroeco-
logical measures. The findings in Burkina Faso on the 
use of climate information for rainfed maize production, 
the adoption of integrated soil fertility management 
techniques for sorghum cultivation, and the switch to 
improved sorghum varieties indicate that all three strat-
egies are highly beneficial and economically viable 
for the farmers, with switching to improved sorghum 
varieties offering the highest returns on investment. 
While both climate information for rainfed maize pro-
duction and adopting integrated soil fertility manage-
ment techniques for sorghum production show positive 
returns on investment, their NPV and IRR values are 
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comparatively lower than those found by switching to 
improved sorghum varieties (Röhrig, et al., 2021). Like-
wise, the CBAs conducted in Niger revealed that imple-
menting integrated soil fertility management techniques, 
adopting agroforestry system with millet and cowpea 
intercropping and producing alfalfa on irrigated fodder 
banks are profitable strategies. Of the three, the meas-
ure that appears to be most profitable is the improved 
fodder production with alfalfa (Röhrig, et al., 2022).   
 
In the project areas of the Lowlands Soil Rehabilitation 
Project (LSRP), the Afar and Somali Region in Ethio-
pia, an impact assessment in the Economics of Climate 
Adaptation framework estimated the costs of damage 
related to climate change by 2050. It determined that in 
the Afar region the most cost-efficient measures were 
to establish improved forage storage and manage pro-
tected areas, while wetland restauration and the estab-
lishment of fodder tree and grass nurseries marked the 
best options for the Somali region. The establishment 
of communal seedbanks proved to be cost-efficient in 
both regions. By implementing the discussed meas-
ures over the next 31 years, the model estimated that 
damage costs of approximately 500 million USD could 
be avoided with an investment of only 10 million USD 
(UNU-EHS; Frankfurt School of Finance and Manage-
ment, 2021). 

From an investment perspective, 
improved sorghum varieties and Alfalfa 
production to improve livestock feed 
supply proved to be the most  
profitable of the various adaptation 
options tested for farmers in Niger  
and Burkina Faso.

One lower-investment measure – mulching in groundnut 
cultivation in Madagascar – was found to generate ben-
efits six times higher than costs. The study conducted by 
the International Institute for Sustainability Development 
(IISD) confirmed mulching to be a quick win as it not 
only leads to savings in groundnut seeds and the time 
needed for ploughing and sowing, but also increases 
yield considerably.

Mulching saves time and seeds  
and increases yields of Malagasy 
groundnut farmers.

Apart from the economic benefits, a meta-analysis of 
more than 500 studies have shown that agroecological 
practices have significant benefits for biodiversity. In par-
ticular, agroforestry, organic farming and crop rotation 
have positive effects such as species richness and soil 
activity. Reduced tillage has been found to contribute 
strongly to increased soil microbial activity and biomass 
(Leippert, 2020). Agroecology has also been shown in 
the studies to contribute to the conservation of biodiver-
sity and ecosystems at the landscape level beyond the 
farm. FAO (2023), for example, found that agroecology 
supports pollinators and insectivorous communities in 
production landscapes and promotes the movement and 
dispersal of species by creating friendly habitats and im-
proving ecological connectivity. 

In more than 500 studies, agroecologi-
cal practices have been demonstrated 
to provide significant benefits for bio-
diversity, supporting species richness, 
soil activity, and conservation efforts at 
both farm and landscape levels.

There is likewise strong evidence and much agreement 
outside ProSoil that agroecological approaches also 
support climate change adaptation, as many principles 
of agroecology are directly linked to climate adaptation 
principles, such as harnessing synergies and systems 
thinking (Sinclair, 2019). The results of eight meta-anal-
yses involving up to 40,000 comparisons and up to 
3,700 experiments confirm certain agroecological prac-
tices like crop diversification and restoration activities 
contribute to the provision, regulation and support of 
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ecosystem services. While there is no clear evidence 
of increased yields from agroforestry, the overall yield of 
the system is often positively influenced (Snapp, 2021), 
which again shows that externalities should always be 
taken into account in order to realistically assess the 
impact. Some evidence exists that agroecology also 
contributes to climate change mitigation by increasing 
the carbon content of soils and reducing emissions from 
chemical agricultural inputs, however, with relatively few 
studies in this area, there is a need for further research 
(Snapp, 2021). 

Agroecological approaches offer 
substantial support for climate change 

adaptation, aligning with climate  
adaptation principles, as evidenced  
by meta-analyses showing the positive 
impact of certain practices on 
ecosystem services, while also show-
ing potential for climate change  
mitigation, albeit requiring further 
research.
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5.	 Take-aways for different target groups 

5.1	 Recommendations for policymakers

While several studies confirm the economic value of 
agroecological practices, showing that agricultural 
productivity can increase with the help of certain agro-
ecological practices, they have also proven that yields 
will eventually decline if no action is taken. As a lack 
of financial resources or lack of access may be keep-
ing smallholder farmers from adopting agroecological 
practices without the framework of a project, as many 
agroecological practices require initial investments for 
inputs, machinery or additional labour, it is crucial for 
policymakers to provide resources. The careful use 
of soil and resources and maintaining soil productivity 

should be considered a societal task, and priority should 
be given to financial support and incentives to farmers 
so that they may adopt and integrate agroecological 
practices into their farming systems. It is important, too, 
for farmers to recognise the necessity of preserving the 
productivity of soils in the long run and adapt even those 
measures which offer limited or no direct financial re-
turn for smallholders. In regions with high erosion rates, 
extensive long-term development measures may be 
needed before improvements can be seen so providing 
funds to counteract negative trends and prevent eco-
nomic losses is necessary.  
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5.2	 Recommendations for donors

The total economic value from investments into agro-
ecological interventions depend heavily on an area’s 
specific conditions, however, site-specific investments 
proved to create long-term benefits for both the environ-
ment and farmers. As considerable initial investments 
are required, especially for structural and input-intensive 
measures such as dams or tree planting, farmers may 
not be able to raise the necessary financial resources 
themselves, which is why these measures have to be 
initiated and supported from outside. Financial support 
in the form of assistance for farmers’ cooperatives or as 
loans with special terms is particularly crucial in the early 

stages of implementation as regular loans are usually 
expensive. If payments for ecosystem services are ap-
plied in combination with other policy and informational 
measures, farmers may be incentivised to adopt prac-
tices that might otherwise not be economically viable for 
themselves but bring significant benefits to society and 
the environment. Donors, as the primary funding entities 
for research in development cooperation, should ensure 
that the studies they support are attuned to the specific 
needs and contexts of the regions where interventions 
are implemented.

5.3	 Recommendations for practitioners in development 
cooperation

A few things should be considered when producing 
robust evidence of the positive economic and societal 
effects of agroecology. Since agroecology is understood 
as a holistic concept, it is important to evaluate the ef-
fects of agroecological practices holistically and from 
different perspectives (e.g., farm, landscape, market or 
societal perspective). While taking different approaches 
is useful, as is the investigation and linkage of different 
agroecological levels, this should be undertaken with 
care. To convince farmers, donors and policymakers of 
agroecology’s advantages, it is important that the study 
results are reliable, have a clear reference and that 
measured effects can be clearly attributed to specific 
agroecological interventions (causality). A solid data-
base is the best starting point for meaningful analyses, 
which can best be achieved by monitoring and economic 
evaluation on regular basis.

Considering the significant variations in preconditions, 
studies and their research questions must be tailored 

to the local context and the respective target group(s). 
Comparisons across different countries, even when 
looking at the same agroecological practices, can be dif-
ficult if the preconditions are different or the definition of 
certain agroecological interventions is indistinct. Main-
streaming study designs by aligning the studies’ input 
data and assumptions can be helpful to make the mon-
etary effects of interventions comparable. For CBAs, 
standardising the timeframe used for the calculations is 
just one example. Although the usage of the NPV is a 
great tool to decide which intervention is the most viable 
at project level, it is not useful for making comparisons 
across projects or even countries. For cross-project 
comparison, the BCR is more suitable.  

In the studies examined, the results at farm level pre-
dominate. To prove the societal relevance of agroeco-
logy, more evidence is needed at the landscape and 
at the societal level. 

Neglecting the true value of ecosystem services and disregarding the significance of externali-
ties in agroecological assessments perpetuates a critical gap in decision-making. Comprehen-
sive evaluation that accounts for these essential factors is imperative to fostering agriculture 
that is both economically and ecologically sustainable and to ensuring the long-term viability of 
our ecosystems.
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Exploring ProSoil economic evidence through 
individual factsheets 
As condensing complex and context specific research is 
a challenge, individual factsheets have been prepared 
for each study analysed, to complement the concise 
compilation of findings. These factsheets provide de-
tailed information on the methodologies and the investi-
gated agroecological measures and put the results into 
context. The agroecological practices conducted have 
been categorised according to their thematic focus and 

measured effects (economic, ecological, social, or en-
vironmental) as well as intervention areas (field/farm, 
landscape, market, and society), providing a better un-
derstanding of the studies’ scope. Each factsheet serves 
as a succinct description, capturing the core elements 
necessary to characterise and summarise the respec-
tive study. These factsheets can be found in the Annex.
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A 1.  Ethiopia

A1.1. Soil degradation and sustainable land 
management in the rainfed agricultural areas 
of Ethiopia: An assessment of the economic 
implications11 

KEY MESSAGE Large-scale conservation structures can decrease soil erosion by almost 50 
per cent. Economically, the best option combines conservation structures, 
fertilizer application and the production of fodder grass. 

FOCUS Economic and environmental effects 

INTERVENTION AREA Landscape level 

METHODOLOGY CBA, biophysical and land cover modelling 

AGROECOLOGICAL 
PRACTICE

Soil and water conservation techniques  

STUDY DESCRIPTION Study Aim: To model and assess the long-term effects of sustainable land 
management practices and their related costs and benefits to determine 
the most profitable combination.

A model of land cover and existing conservation structures, covering an 
area of 600,000 square kilometres of rain-fed cultivation (54 per cent of 
Ethiopian territory) was developed. 215,000 square kilometres were 
identified as cropland. After modelling the estimated annual net soil 
erosion, the following four (investment) scenarios and their effects on crop 
production over the next 30 years, were estimated: 

1.	 Current distribution of conservation structures and currently fertilised 
croplands; 

2.	 Current distribution of conservation structures and fertilizer application 
on all croplands; 

3.	 Conservation structures on all sloping cropland and currently fertilised 
croplands; and 

4.	 Conservation structures on all sloping cropland and fertilizer application 
on all croplands. 

Calculation of NPV with a cost-benefit analysis (with and without fodder 
grass cultivation) based on: 

	· Discount rate of 12.5 per cent 

	· 30-year timeframe (2014 -2045) 

	· Determined costs and benefits

11  (Hurni, et al., 2015)

Factsheet A1. Ethiopia
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RESULTS

Before any interventions, the annual net soil erosion 
based on the model was estimated to be -940 million 
tonnes for the study area or 18 tonnes per ha, including 
cropland as well as conservation structures. Currently, 
there are soil and water conservation structures on 18 
per cent of slopes steeper than 8 per cent. As 77 per cent 
(about 12.7 million ha) of cropland is situated on such 
slopes, to preserve them an additional 59 per cent of 
the cropland would need conservation measures. Con-
sidering only existing cropland, the annual net erosion is 
estimated to be -380 million tonnes (20.2 tonnes per ha) 
and could be reduced by 45.5 per cent to 11.8 tonnes 
per ha if conservation structures were implemented on 
all sloping croplands.

Scenario 1: BAU would lead to a decline of yields by 
more than 5 per cent over a period of 30 years. 

Scenario 2: Current conservation structures and 
fertilizer application leads to an increase of production 
of around 3 per cent. 

Scenario 3: Implements conservation measures 
without the application of fertilizer leads to a produc-
tion similar to current values.

Scenario 4: Conservation measures and fertilizer 
could lead to an increase of productivity by 10 per cent

Comparing NPVs of the conducted scenarios shows that 
individual adaption of management options is needed. A 
combination of conservation measures, fertilizer applica-
tion and the cultivation of fodder grass is the most prof-
itable in most administrative areas; in some regions, like 
Tigray, conservation structures have already been built 
or as in Amhara region, the increase in yields doesn’t 
cover the investment costs needed to apply additional 
fertilizer. Areas with high erosion rates and low NPVs 
have the highest need for development interventions, 
but spatial differentiation is key to their success. For 
all the scenarios, the IRR was calculated and reached 
values over 50 per cent, with the highest rates achieved 
in scenario 1.1.

NPV statistics of the whole study area for each scenario (.1 without fodder grass .2 planting of fodder grass) 

SCENARIO 1.1. 1.2 2.1 2.2 3.1 3.2 4.1 4.2 

MEAN 
(ETB/HA) 

112.744  116.522 113.589 117.356 115.300 126.678 117.311 128.689 

MEAN 
(USD/HA) 

5.754  5.947 5.798 5.990 5.885 6.466 5.988 6.568 
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A1.2. Integrated soil fertility management end of 
season evaluation: Farmer views and productivity 
analysis12 

KEY MESSAGE Implementing integrated soil fertility management in cereal production leads 
to increased yields, gross margins and a positive BCR for participating 
households. 

FOCUS Economic effects 

INTERVENTION AREA Farm/Field level 

METHODOLOGY Participatory farmer evaluation and productivity analysis of integrated soil 
fertility management and conventional farming practice, benefit-cost ratio 

AGROECOLOGICAL PRACTICE Improved varieties, application of lime, manure, compost, fertilizer, and 
moisture harvesting, intercropping, line seeding 

STUDY DESCRIPTION Study Aim: To improve soil fertility and productivity by implementing different 
integrated soil fertility management (ISFM) measures in selected areas of the 
Ethiopian regions of Amhara, Oromia and Tigray.

The interventions implemented were adapted to regional micro-watersheds. 
They included: improved varieties (wheat, maize, teff, faba bean, field pea, 
lupin), application of lime, manure, compost and fertilizer, moisture harvesting 
practices, intercropping and line seeding. A participatory evaluation of 159 
farmers was conducted, analysing their experiences with ISFM practices 
they had implemented in 2016 and compared to normal farmer practices 
(without the implementation of integrated soil fertility management measures). 
In a second step, the gross margin per ha, the returns to labour per day as 
well as benefit-cost ratio for four major crops (maize, faba bean, teff, wheat) 
were calculated based on farmer-led demonstrations to analyse differences 
between integrated soil fertility management and normal farmer practices 
(FP). 

12  (Ellis-Jones, Lichtner, Halefom, Schulz, & Deressa, 2017)

RESULTS

Farmers reported increased yields along with a greater need for labour and cash 
after implementing Integrated soil fertility management measures. Compost 
played an important role in raising yields. The application of inorganic fertilizer 
raised concerns regarding an increasing amount needed to maintain soil fertility. 
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Besides the need to adjustments measures locally, a combination of practices is needed to increase yields.

Comparing productivity across crops and regions shows:

	· a 70 per cent increase in yields compared to the cur-
rent farming practices

	· an increase of 64 per cent in crop residues, which is 
used as livestock feed

	· an 85 per cent increase in gross margin. 

Although the costs for purchased inputs increased by 
94 per cent, the increased gross margin led to a 58 per 
cent increase in returns to labour and a 29 per cent 
increase in the benefit-cost ratio. A comparison of the 
four analysed crops shows increased output levels for 
all crops:

	· wheat showed the lowest increases (54 per cent)

	· maize increased by 80 per cent, resulting in increas-
ing gross margins for all crops 

	· faba bean showed the biggest increase with 128 
per cent. 

The returns to labour increased between 46 and 
87 per cent, with benefit-cost ratios increasing by up to 
64 per cent. Lower but still positive effects could also be 
confirmed in a sensitivity analysis using higher costs for 
inputs or labour.

Productivity changes across crops and regions in Birr (n=159) 

ITEM  ISFM  FP  INCREASE   %  

Grain yield - kg  4,425 2,605 1,820 70 %  

Residue yield - kg  7,716  4,702 3,015  64 %  

Gross value/output  49,559  30,017  19,543  65 %  

Purchased inputs  5,770  2,980  2,790  94 %  

Margin over inputs  43,790  27,037  16,753  62 %  

Labour and draft 
animal  

7,812  7,640  172  2 %  

Total input costs  13,582  10,620  2,962  28 %  

Gross margin  35,978  19,397  16,581  85 %  

Benefit-cost ratio  3.6  2.8  0.8  29 %  

Labour estimate 
(days)  

136  133  3  3 %  

Returns to labour 
(Birr/day)  321  203  118  58 %  
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A1.3. Evaluating the impact of natural resource 
management interventions on land, water and 
pastoral livelihoods in the Afar Region of Ethiopia13 

KEY MESSAGE Implementing water-spreading weirs (WSWs) in conjunction with hand dug 
wells substantially boosts crop production by increasing the cultivation area 
while reducing the time spent fetching water. 

FOCUS Economic, environmental, social effects 

INTERVENTION AREA Landscape and societal level 

METHODOLOGY Documentary analysis, semi-structured interviews, observations, CBA (Bene-
fit-Cost Ratio, DNG) 

AGROECOLOGICAL PRACTICE Watershed management - soil and water conservation through the implemen-
tation of dams and dry-stone measures. 

STUDY DESCRIPTION Study Aim: Water-spreading weirs were built to:

	· reduce run-off and erosion from sporadic flash floods, 

	· rehabilitate degraded catchment and pasture areas in order to increase 
income and food security through increased yields, 

	· produce fodder

	· safeguard migration routes for pastoralists. 

By the time of the assessment in November 2017, 34 water-spreading weirs 
have been built, expected to flood and rehabilitate an area of 1700 ha. 
Different scenarios were assumed in order to analyse effects on crop yields, 
livestock productivity, and improved water access for the population. A cas-
cade of six completed weirs was used as a model for a cost-benefit analysis 
comparing the monetary effects of water-spreading weirs. Assuming that 
the cascade has a lifespan of 10 years and a total inundated area of 212 ha 
(35.5 ha per weir), while the discount rate is 3.5 per cent, six possible inter-
vention scenarios were investigated:

COUNTERFACTUAL SCENARIOS INTERVENTION SCENARIOS

C1 Land is used for crop and 
livestock production

I1 Cascade of 6 weirs and 2 
waterpoints

C2 Land is used for crop and 
livestock production, but 
affected by a major drought 
affecting crop and livestock 
benefits

I2 Cascade of 6 weirs only

13    (Calow, Ludi, & Pichon, 2018)

Factsheet A1. Ethiopia
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COUNTERFACTUAL SCENARIOS INTERVENTION SCENARIOS

C3 Land is used for crop and 
livestock production, but 
affected by a major flood, 
affecting crop and livestock 
benefits

I3 Cascade of 6 weirs, flood dam-
age to weir, crop and livestock 
benefits and 2 waterpoints

C4 Land is used for crop and 
livestock production and 
annually 5 per cent of land 
is lost to gully expansion

I4 Cascade of 6 weirs, flood dam-
age to weir, crop and livestock 
benefits

C5 Land is used for pastoral-
ism only

I5 Cascade of 6 weirs, drought 
impacting crop and livestock 
benefits and 2 waterpoints

C6 Land is used for pastoral-
ism only and annually 5 per 
cent of land is lost to gully 
expansion

I6 Cascade of 6 weirs, drought 
impacting crop and livestock 
benefits

RESULTS

Assuming the volume of a weir to be 300 cubic meter, 
total fixed costs would add up to Ethiopian Birr (ETB) 
646,560 per weir or ETB 3,879,360 for a cascade of 6 
weirs. The improved access to cropland, improved pas-
tures as well as an improved water source would directly 
benefit 292 households (or 2,044 people) living within 
approximately 1.5 km of the weirs.

Net returns would only become negative if a drought 
were to destroy 70 per cent of total crop yield when in-
terventions exist. Without such measures, net returns 
would become negative with a 50 per cent loss.

Total variable costs for crop production without weirs is 
estimated at ETB 118,578 and with weirs ETB 358,137. 

Annual net benefits amount to ETB 749,634 for the larger 
area under crops as well as the increased cultivation of 
high-value crops while the counterfactual scenario leads 
to an annual net benefit of only ETB 115,219. 

Crop production: 

BUSINESS AS USUAL INTERVENTION (2)

TOTAL GROSS VALUE (ETB) 233,798 1,107,771 

VARIABLE COSTS (ETB) 118,578 358,137

ANNUAL NET BENEFIT (ETB) 115,219 749,634
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Discounted Net Gains (DNG) from switching from counterfactual to intervention scenarios in ETB  
(DNG = NPV intervention scenario – NPV counterfactual scenario)

L1 L2  L3   L4  L5 L6

C1 8,873,238   (1,932,433) 5,314,152 (5,491,519) 8,269,485 (2,536,186)

C2  8,987,352 (1,818,319) 5,428,266 (5,377,405) 8,383,599 (2,422,073)

C3 9,028,530  (1,777,142) 5,469,444 (5,336,227) 8,424,776 (2,380,895)

C4  9,565,350  (1,240,321) 6,006,265 (4,799,406) 8,961,597 (1,844,074)

C5  10,466,788  (338,883) 6,907,702 (3,897,969) 9,863,035 (942,636)

C6 10,822,206  16,535  7,263,120  (3,542,551) 10,218,453 (587,218)

Values in brackets are not a viable investment option.
This analysis is sensitive to assumed parameters; results may differ using different assumptions.

RESULTS

Livestock: Baseline cultivation determines the how 
much livestock production improves:

	· Assuming all land is under natural pasture, net live-
stock production is calculated to be ETB 225,046 

	· A combination of crops and natural pasture 
increases to ETB 300,661

	· The intervention scenario would see benefits as 
high as ETB 470,485. 

Water access: Improved health and the time saved nor-
mally spent fetching water would result in a net benefit of 
ETB 2,652,423 per year, assuming that two water points 
are built and 100 per cent of a community switches to 
that improved water source using 25 litres a day of wa-
ter; the initial investment costs for the implementation of 
a hand dug well is estimated to be ETB 57,100.

Cost-benefit analysis:
INTERVENTION l1 l2 l3 l4 l5 l6

B/C RATIO 2.17 1.18 1.64 0.83 2.11 1.11 

Building weirs alone is not able to generate enough revenues if no additional benefits for society (water points) are 
created. Although the NPV of the investment can be positive, the counterfactual scenario is economically more 
viable.

Factsheet A1. Ethiopia
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A1.4. Assessing the economic impact of Integrated 
Soil Ferility Management (ISFM) on smallholder 
farmers‘ income14 

KEY MESSAGE Implementing ISFM practices leads to significant yield improvements, result-
ing in an average increase of 80 per cent in net income.

FOCUS Economic effects 

INTERVENTION AREA Farm level 

METHODOLOGY Farm profitability analysis, CBA

AGROECOLOGICAL PRACTICE ISFM (including lime application, composting, organic and inorganic fertilizers, 
improved seeds, and green manure)

STUDY DESCRIPTION Study Aim: This study investigates the economic impact of ISFM practices on 
smallholder farmers in the Ethiopian highlands, where soil degradation affects 
nearly 50 per cent of agricultural land. The analysis focuses on three key 
cereal crops: wheat, teff, and barley.

Data were collected from 1,562 demonstration plots across 60 districts 
between 2016 and 2023. Each demonstration plot included a control (con-
ventional farming practices, FP) and a treatment plot (ISFM practices). The 
economic evaluation employed a cost-benefit analysis, capturing yield gains, 
input costs, and labor requirements. Statistical models controlled for individ-
ual, regional, and external factors to ensure robust comparisons. In addition 
to quantitative data, twelve focus groups conducted in mid-2024 provided 
insights into farmer experiences and challenges in implementing ISFM.

Costs assessed included fertilizers (organic and inorganic), lime, improved 
seeds, labor, and equipment, while benefits were measured through grain 
and residue yields. The study also accounted for economic changes such 
as inflation, exchange rate fluctuations, and government subsidies. Regional 
differences and crop-specific dynamics were analyzed to identify tailored 
strategies for maximizing ISFM’s benefits.

14    (Kurtzahn, 2024) 
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RESULTS

ISFM technologies significantly improved farmer out-
comes, with average net income rising by 80 per cent 
compared to conventional practices. The application of 
ISFM resulted in a 63 per cent increase in grain yields 
and a 60 per cent increase in revenue. Farmers practic-
ing ISFM achieved an average income of USD 1,923 per 
ha, compared to USD 1,157 per ha under FP, with the 
highest returns observed in Tigray for wheat cultivation.

Net income gains varied by region and crop. Tigray 
saw the largest average increase of 84 per cent, while 
Southern Nations, Nationalities, and Peoples’ Region 
(SNNP) showed smaller gains due to high labour costs 
associated with barley production. Wheat consistently 
yielded the highest profits across regions.

KEY ECONOMIC 
INDICATORS

ISFM FP PER CENT CHANGE

AVERAGE INCOME IN USD 
PER HA

1,923 1,157 + 66 %

GRAIN YIELD IN TONS PER 
HA

3.8 2.3 + 63 %

INPUT COSTS IN USD PER 
HA

560 300 + 80 %

LABOUR COSTS IN USD 
PER HA

450 333 + 35 %

Labour demands increased significantly under ISFM, 
with farmers spending 13 additional days per hectare 
on fertilizer preparation and crop management. While 
this added labour cost led to a 26 per cent improve-
ment in returns per labour day, it posed challenges for 
resource-constrained farmers.

Lime application emerged as a critical factor, driving 
an 84 per cent increase in net income. Excluding lime 
reduced the net income gain to 75 per cent, underscor-
ing its importance in addressing soil acidity.

Even under more conservative assumptions, such as 
reduced revenue and higher input costs, ISFM demon-
strated robust profitability. For instance, net income 
gains under ISFM remained positive at 45 per cent, 
even when lime subsidies were excluded and fertilizer 
prices increased.
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A 2.  Tunisia

A2.1. Rainfed agriculture and ecosystem  
services builds resilience to climate change:  
A Cost-Benefit-Analysis of sustainable land 
management15

KEY MESSAGE To ensure the scaling up of SWC practices, which are highly profitable for 
both Tunisian strategic crops and SLM, diverse measures are necessary to 
ensure widespread adoption and gain efficiency. These include incentive 
mechanisms, land consolidation, promotion of “soft” SWC practices on farm 
level, reforestation, and more.   

FOCUS Economic and environmental effects 

INTERVENTION AREA Farm and landscape level

METHODOLOGY CBA and valuation of ecosystem services (productivity change, discrete 
choice experiment, opportunity cost and avoided cost approach, voluntary 
carbon market pricing) 

AGROECOLOGICAL 
PRACTICE

Tabias (bunds constructed around fields), terrasses and benches, individual 
basins, large scale water dams, rainwater harvesting technologies, and soil 
moisture conservation measures (e.g., plant cover and mulching)  

STUDY DESCRIPTION Study Aim: To create a link between agricultural practices and the ecolog-
ical functions of land and ecosystems by monetizing the effects of SWC on 
different ecosystem services. In showing how good agricultural practices 
can improve ecosystem services, once improved, these could in turn 
contribute to the productivity and profitability of agriculture.

The study follows the ELD 6+1 step approach. The assessment is based 
on a household survey and the production data of 397 farms of different 
sizes: among them 54 per cent are solely dedicated to a single crop 
production (189 olive farmers; 8 cereal farmers and 9 specialized in 
livestock farming). 46 per cent of the sample consists of mixed crop 
farming, predominantly, olive and livestock farming and olive/cereal cultiva-
tion. The farms are located in four governorates (Béja, Siliana, Kairouan 
and Kasserine) in the northwest and centre-west regions of Tunisia. 

8    (Hernandez, Megdiche, & Garci, 2023) 
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A CBA is used to compare a BAU scenario under the premise that no addi-
tional mitigation policies or measures related to SWC will be implemented 
beyond those already in place at the farm and landscape levels (see details 
above). The measures are assumed to improve ecosystem services such 
as agricultural productivity, soil fertility, erosion control and carbon storage 
etc. By improving these ecosystem services, the SLM scenario assumes 
among others:

	· A yield increase of 25 per cent from the third year onwards; 

	· An increase in production volume for both olives and cereals resulting 
from area expansion (land consolidation measures) and yield increase; 

	· A reforestation of 40,000 ha;

	· A price modification for olives and cereals at a premium price in recog-
nition of fulfilling ecosystem services.

To value and monetise the ecosystem services, different evaluation 
methods such as productivity change method, discrete choice experiment 
method, opportunity cost and avoided cost approach and voluntary carbon 
market price approach were used.

ECONOMIC (AND ENVIRONMENTAL) RESULTS

At the farm level: 

	· SWC increases the yield per hectare by 88 per cent 
on average and by 72.9 per cent for the yield per tree.

	· The combined net benefit from SWC measures for 
all olive producing farmers under investigation (70) is 
USD 75,655,216. 

	· The presence of dams has a significant impact on the 
volume of production and yield of about 94 per cent

	· The combined net benefit from SWC measures for all 
cereal producing farmers (231) is USD 25,041,352.

	· Since the installation of SWC is financed by the 
state, the farmers do not have additional investment 
costs, except additional labour costs. Hence, the to-
tal net benefit for all 397 surveyed farmers is USD 
100,696,568 resulting from higher yields, higher 
production quantity and higher market prices for their 
products.

On state and societal levels: 

	· Through SWC implementation, soil erosion is avoided 
which amounts to avoided costs of USD 25,041,352 
for the area under investigation (296,267 ha). 

	· The benefit of carbon sequestration in soil and for-
ests amounts to USD 131,879,145 for the area under 
investigation. 

	· The total state costs to realise the SLM scenario 
amount to USD 32,233,643 (including costs for pre-
mium product prices, subsidies, and the implementa-
tion of SWC measures).

	· The total net benefit of the costs and benefits at the 
farm and on state level is USD 225,383,424.

Factsheet A2. Tunisia
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A2.2. Economic evaluation of soil and water 
conservation management on olive and apricot tree 
farms in Kairouan, Tunisia16 

KEY MESSAGE The investments into SWC measures on apricot and olive farms as well as at 
the landscape level are highly profitable as they increase yields and extend 
the cultivable area.

FOCUS Economic effects 

INTERVENTION AREA Farm and landscape level 

METHODOLOGY CBA

AGROECOLOGICAL PRACTICE SWC on farm level (i.e. clearing jujube trees, combination of earthworks, em-
bankments, groynes and nitrogen fixation) and SWC measures on landscape 
level that are implemented upstream of a large water dam to limit siltation

STUDY DESCRIPTION Study Aim: To assess the economic profitability of SWC measures at the 
farm and landscape levels in the governorate of Kairouan in Tunisia.

Conducted in the framework of the GIZ project “Promotion of Sustainable Agri-
culture and Rural Development in Tunisia” (PAD), the study used three CBAs 
for the investments in different SWC measures on two different farms and for 
the investment in the improved management of a water reservoir (including a 
water dam) over a 10-year period. To do this, the CBAs compared agricultural 
production scenarios “with SWC” with production scenarios “without SWC” 
(= BAU scenarios). The SWC interventions are expected to increase agri-
cultural yields and revenues, which are included in the calculation as part of 
the benefits. The assessment and the calculations are based on a technical 
survey and estimates as exact economic data was not available. A discount 
rate of 10 per cent is applied.

16  (Quillérou, 2016)
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RESULTS

INTERVENTION 
LEVEL

FARM 1  
(APPROX. 15 HA)

FARM 2 

(APPROX. 15 HA)
LANDSCAPE LEVEL (WATER 
RESERVOIR)

TYPE OF SWC 
PRACTICE

Clearing Jujube tree Earthworks, embankments, 
groynes, nitrogen fixation

SWC measures upstream 
of a dam

NPV TND 594,789 
(EUR 250,56417)

TND 567,653  
(EUR 239,132)

TND 1,935,812  
(EUR 815,491) 

IRR 233 % 688 % 76 %

17  The conversion into euros is based on an average exchange rate of 
2.37 TND in 2016, the year the study was prepared.

Farm 1: The gross margin for apricot production in-
creased sharply with the clearing of jujube trees. This 
implementation of SWC measures increased produc-
tion, which is offset by the increase in yields and the 
expansion of area that can be cultivated. Apricot yields 
could be increased by 50 per cent from 2 tonnes per 
hectare to 3 tonnes per hectare while olive yields also in-
creased by 50 per cent from 1 tonnes per hectare to 1.5 
tonnes per hectare. The results from the CBA show that 
with an IRR of 233 per cent, and a NPV of EUR 250,546 
(for a 15-ha farm), the investment is very profitable 
for the farmer. 

Farm 2: The gross margin of apricot and olive produc-
tion increases even more intensely than on farm 1 by 
implementing a combination of earthworks as SWC-
measures. The apricot yield increased by 52 per cent 
from 16.4 tonnes per hectare to 25 tonnes per hectare 
and the olive yield by 54 per cent from 1.3 to 2 tonnes 
per hectare. As on farm 1, the increase in yield and the 
expansion of cultivated area can compensate for the 
investment costs in SWC. With an IRR of 688 per cent 
and a NPV of EUR 239,132 (for a 15-ha farm), the in-
vestment in earthworks is even more profitable than 
the investment in clearing jujube trees, as the cost of 
earthwork construction is only about half that of clearing 
jujube trees.

The CBA results (see Table above) show that the in-
vestment into the construction of SWC measures up-
stream from a large water dam, with a water holding 

capacity of 377 million cubic meter and a drainage area 
of 1,000 hectares, is highly profitable. Even if the initial 
investment costs lead to a negative net benefit in the 
first year, from the second year onwards, the net benefit 
from SWC is positive and growing every year due to 
the increased water storing capacity and the decreasing 
maintenance costs of the dam. The IRR of the invest-
ment is 76 per cent and the NPV reaches a value of 
EUR 815,491 after ten years.
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A 3.  Benin

A3.1. Profitability study of sustainable land 
management practices, Benin18 
 

KEY MESSAGE Agroecological practices are economically profitable and generate positive 
net margins by strongly contributing to yield increases. Comparing their 
application over the long term these practices show they need some time 
to fully develop their potential, with benefits from decreasing investment 
costs over time. Agroecological practices likewise improve dietary diversity, 
climate change resilience and the social stability of communities

FOCUS Economic, social (and environmental) effects 

INTERVENTION AREA Farm and landscape (community) level

METHODOLOGY Survey, total budgeting 

AGROECOLOGICAL 
PRACTICE

Biochar, animal manure, residue management, mulching, cover crops, 
perpendicular tillage, no tillage, stone bunds, crop rotation, mucuna, pigeon 
pea, agroforestry, improved varieties, improved livestock fencing  

STUDY DESCRIPTION Study Aim: To evaluate the economic performance of 45 agroecological 
practices implemented by farmers in ProSoil’s intervention areas in Benin. 
It assesses the climate change resilience of beneficiary farmers, the social 
impacts of these measures, the household food diversification and the 
areas to which women’s spending is directed. Three categories of farmers 
are compared: Farmers using agroecological practices for five years, farm-
ers using the practices in the first year along with a control group of farmers 
not using agroecological practices.

Comprised of 418 beneficiary and 210 control group farmers, the net mar-
gins of cereal, cotton and peanut production with and without agroecology 
were calculated and compared in production data. Surveys were used to 
evaluate the food diversification of beneficiary and non-beneficiary house-
holds, women’s income expenditure and the resilience of farmers against 
climate change.

11    (Lable Conseils, 2023) 
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RESULTS

Investment costs per hectare: Among the most ex-
pensive practices are the application of animal manure, 
stone bunds, biochar, improved fencing of livestock and 
perpendicular tillage. The cultivation of mucuna and pi-
geon pea, residue management, intercropping and no/
little tillage have the lowest investment costs. 

Yield increase: Crop residue management, mulching 
and the cultivation of pigeon pea or mucuna are the 
measures that generated the highest yields on the main 
crops for both the farmers who implement agroecology 
for five years and the farmers who implement agroecol-
ogy for one year. In general, yields of farmers who have 
implemented these practices over the long term are 
significantly higher than of those who do not implement 
agroecological practices at all or only for one year. 

Rentability: The profitability of agroecological practices 
was assessed for all main crops, and for the totality of 
all measures, but as they did not distinguish between 
individual practices, no statement can be made as to 
whether one practice is economically more feasible than 
another. The comparison of the different types of farm-
ers (see Table 2), however, shows that amongst all main 
crops, the highest profitability by far is reached by 
the farmers implementing agroecological practices 
for five years. Farmers implementing agroecological 
practices for one year still generate higher returns than 
the farmers without agroecological practices, though 
these returns are rather marginal.

Dietary diversity of farming households: There is a 
significant difference between the dietary diversity of 
households applying agroecology for the fifth consec-
utive year and non-adopters. There is no significant 
difference between the dietary diversity of newly apply-
ing farmers and “older” farmers nor between the new 
farmers and non-adopting farmers

Climate change resilience: The Climate Change 
Resilience Index (CCRI) is better for farmers applying 
agroecology for the fifth consecutive year (0.38) than for 
new farmers (0.36). Both of these indices are better than 
the controls (0.34).

Social and environmental impact of households  
applying agroecology over the long term: An impor-
tant social impact noted was that 86 per cent of all farm-
ers reported they are now seen as a resource person in 
their community and treated with more respect. Women 
used their additional income mainly to meet family needs 
(35 per cent), to invest in farming and livestock rearing 
(23 per cent), to educate their children (10 per cent) 
and as savings (13 per cent). From an environmental 
perspective, 86 per cent of farmers confirmed the res-
toration of soil texture and colour after applying agroe-
cological practices. Almost half of the farmers surveyed 
reported a decrease in soil erosion and an improvement 
in water conservation. More than 90 per cent of growers 
even reported a decrease in deforestation. 

Factsheet A3. Benin
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VILLAGE TYPE MAIN CROP REVENUE

IN FCFA/HA

VARIABLE 
COSTS IN 
FCFA/HA

FIXED COSTS 
IN FCFA/HA

TOTAL COSTS  
IN FCFA/HA

5 YEARS  
OF IMPLEMENTING 
AGROECOLOGICAL 
PRACTICES 

Cotton 589,138 87,352 104,627 191,979

Yam 4,952,960 67,079 67,780 134,859

Corn 553,228 93,415 90,398 183,813

Manioc 2,235,618 98,294 83,552 181,846

1 YEAR 
 OF IMPLEMENTING 
AGROECOLOGICAL 
PRACTICES

Peanut 96,315 67,574 9,913 77,487

Cotton 368,900 223,248 269,020 492,267

Yam 5,853,087 360,619 208,954 569,573

Corn 267,200 136,872 93,518 230,390

Manioc 1,074,684 132,912 169,470 302,382

Manioc 392,815 117,605 109,393 226,998

NO IMPLEMENTATION 
OF AGROECOLOGICAL 
PRACTICES

Peanut 145,583 67,425 6,910 74,335

Cotton 362,166 137,271 285,521 422,792

Yam 4,992,105 221,791 383,361 605,152

Corn 155,888 1,950 80,055 202,004

Manioc 619,294 173,250 141,821 315,071

Soybean 264,460 107,228 47,486 154,714
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VILLAGE TYPE GROSS 
MARGIN IN 
FCFA/HA

NET MARGIN 
IN FCFA/HA

MEAN DAYS 
PER HA

RETURN ON 
LABOUR IN 
FCFA/HA

IRR

5 YEARS OF  
IMPLEMENTING 
AGROECOLOGICAL 
PRACTICES 

501,787 397,160 196.71 2,019 0.85

4,885,882 4,818,102 47.30 101,867 23.96

459,813 369,416 92.16 4,008 1.18

2,137,324 2,053,772 38.36 53,544 8.72

1 YEAR OF  
IMPLEMENTING 
AGROECOLOGICAL 
PRACTICES 

28,742 18,829 12.63 1,491 0.20

145,653 - 123,367 921.87 - 134 - 0.07

5,492,468 5,283,513 34.43 153,473 8.55

130,328 36,810 29.39 1,252 0.14

941,771 772,302 14.02 55,073 2.40

275,210 165,818 29.88 5,550 0.62

NO IMPLEMENTATION 
OF AGROECOLOGICAL 
PRACTICES

78,158 71,248 12.23 5,824 07.8

224,895 - 60,626 19.02 -3,187 - 0.13

4,770,314 4,386,953 17.74 247,291 6.96

33,939 - 46,116 116.46 - 396 -0.13

446,044 304,224 14.62 20,807 0.91

157,232 109,746 37.37 2,937 0.53

Factsheet A3. Benin

Comparison of economic profitability indicators for long-term, short-term 
and non-users of agroecological practices
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A3.2. The economics of conventional and organic 
cotton production: A case study from the municipality 
of Banikoara, Benin19 

KEY MESSAGE The average per-hectare incomes of organic cotton farmers in Banikoara are 
nearly twice as high as those of conventional cotton farmers or triple when 
input subsidies for conventional farmers are excluded. The total economic 
damage from conventional cotton farming amounts to an average cost of EUR 
174 per household for the entire population studied.

FOCUS Economic and social effects 

INTERVENTION AREA Farm level 

METHODOLOGY Budgeting and prevalence-based cost of illness (COI) approach

AGROECOLOGICAL PRACTICE Organic farming, i.e. replacement of synthetic fertilisers and chemical pesti-
cides with compost, manure and bio-pesticides

STUDY DESCRIPTION Study Aim: By assessing and comparing the benefits and costs of organic 
and conventional cotton production, this analysis sheds light not only on 
production costs, but also on the health costs associated with conventional 
cotton production. Based on a survey of 90 randomly sampled organic 
cotton producers and 190 randomly sampled conventional cotton 
producers in September 2016 in the municipality of Banikoara in Northern 
Benin, researchers gathered information relating to enterprise budgets, crop 
yields, input quantities, costs and farm gate prices for cotton, health-related 
incidences following the spraying of pesticides and barriers to adoption. To 
calculate the economic return on investment for the organic and conventional 
cotton farmers, partial cost accounting was applied. The health-related costs 
of pesticide use were estimated using a prevalence-based COI approach that 
measures the costs of an illness including all medical care costs and morbidity 
costs for a disease within the study-year.

19  (Westerberg, 2017)
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RESULTS 

Economic return: Organic cotton farmers earn incomes 
three times higher per hectare, as organic farmers have 
significantly lower input costs despite having revenues 
similar to conventional producers. The net benefit of or-
ganic cotton producers is EUR 244 per ha while the av-
erage net benefit of conventional cotton farmers is only 
EUR 77 per ha. The major reason is that conventional 
cotton production is highly input intensive with expendi-
tures on pesticides representing 50 per cent of all input 
costs (96 EUR per hectare out of a total cost of 187 EUR 
per hectare). Even if conventional cotton produces about 
50 per cent higher yields than organic cotton (1,060 kg/
ha vs. 697 kg/ha), the higher market price for organic 
cotton ensures similar revenues of about EUR 315 per 
ha for both organic and conventional cotton production. 

Including the cost of illness caused by pesticides would 
have reduced the net benefit for the conventional cot-
ton farmer by 23 per cent. If government expenditure 
for subsidising farm inputs had also been accounted 
for, the true net-benefit for a conventional farmer on an 
average-sized farm would be reduced by 66 per cent.

The assessment, however, has neglected to note 
that the required labour for organic cotton farming is 

significantly higher than that for conventional farming. 
In this study, organic farmers spend an additional 24 
labour days/hectare per year, relative to non-organic 
farmers. As this labour is often done by family members, 
no costs have been applied. If the labour costs had been 
calculated on the basis of a locally customary daily rate, 
the result might have been different.  

Cost of illness: The average cost of illness (COI) from 
using plant protection products has been calculated at 
about EUR 84 per year per household affected. Over-
all, 70 per cent of the surveyed conventional cotton 
farmers experienced short term health problems 
due to the use of plant protection products. One-quarter 
of the conventional cotton farmers have experienced 
long-term illnesses that are likely attributed to pesti-
cides, costing an average of EUR 35 per affected 
household per year. In addition to private health im-
pacts, the spraying of pesticides also inflicts external 
costs on neighbouring households resulting from the 
loss of crops and domestic animals. The total economic 
damage cost combining COI, crop and livestock loss 
amounts to an average cost of EUR 174 per household 
for the entire population studied.

Factsheet A3. Benin
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A 4.  Burkina Faso 

A4.1. Economic gains from sustainable land 
management in three provinces of Burkina Faso20 
 

KEY MESSAGE At the farm level, the implementation of zaï, half-moons, contour strips 
and living hedges in cereal production is highly profitable, paying off within 
five years. At the landscape level, the total economic value of ecosystem 
services that could possibly be maintained by the implemented measures is 
approximately USD 250 per ha/year.

FOCUS Economic and social effects

INTERVENTION AREA Farm and landscape level

METHODOLOGY CBA and ecosystem valuation (producers’ willingness to pay (WTP))

AGROECOLOGICAL PRACTICE Zaï, half-moons, stony strips, grassy strips and living hedges

STUDY DESCRIPTION Study Aim: To evaluate the profitability and monetary value of selected 
SWC measures implemented between 1988 and 2004 under the PATE-
CORE project in three provinces in the central region of Burkina Faso 
covering an area of 44,067 ha. Based on a survey of 300 farmers, a CBA 
measures the profitability of SWC with respect to productivity increases. 
To calculate the IRR, the discounted time of return (DTR) and the NPV, 
the investment costs for SWC measures are compared with the revenues 
from production gain over a period of ten years for sorghum, millet and corn 
cultivation. 

The total economic value of selected ecosystem services possibly im-
proved by the application of SWC measures is calculated based on the 
farmers’ WTP21 for these services. The evaluated ecosystem services in-
clude fodder and water gains, biodiversity enhancement, and strengthened 
mutual social assistance within the community. The resulting total economic 
value of all ecosystem service gains corresponds to the costs that can be 
avoided through SWC.

RESULTS 

13   (Traore & Requier-Desjardins, 2019) 
21  Willingness to pay is defined as the maximum price producers are willing to pay for the improvements to be implemented (presence of 

services and positive impacts).

Financial profitability of SWC in cereal production: 
Measured over a time horizon of 10 years and at a 
discount rate of 10 per cent, the interventions are 

profitable for the farmers. After 10 years, the net pres-
ent value for one ha of millet is FCFA 387,271, for one 
ha of sorghum it is FCFA 330,436 and for one ha of 
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corn it is FCFA 273,280. Depending on the crop, the 
IRR ranges between 35 per cent (for millet) and 8 per 
cent (for corn) (see Figure 2). Under a global rentability 

perspective, any IRR higher than 6 per cent marks a 
profitable investment. For the investment into SWC in 
sorghum and millet production, the break-even point is 

ECONOMIC INDICATORS

DISCOUNT RATE NPV (FCFA) IRR DTR (YEARS)

10 % Sorghum 330,436 22 % 3 to 4

Millet 387,271 35 % 3 to 4

Corn 273,280 8 % 4 to 5

SERVICE METHOD OF CALCULATION FCFA/YEAR/HA

HARVEST GAIN CBA on a representative sample 52,25022 

STRAW GAIN Experimental choice method, evaluation of producers’ WTP 27,400

WATER Experimental choice method, evaluation of producers’ WTP 36,100

BIODIVERSITY Experimental choice method, evaluation of producers’ WTP 16,800

MUTUAL AID Experimental choice method, evaluation of producers’ WTP 29,700

TOTAL 162,250

SITUATION WITHOUT 
SWC

Experimental choice method, evaluation of producers’ 
willingness to receive

-330,300

22  This amount was calculated by multiplying the surplus by the average price of cereals in 2018 (250*209=52,250). 

between three to four years; in corn the break-even year 
is after four to five years.

Economic value of ecosystem services that can be 
improved through SWC: 

The total economic value for all selected ecosystem 
services including fodder production, water availability, 
biodiversity and mutual aid has been estimated to be 
FCFA 162,000 per hectare and year. This is the maxi-
mum WTP of the farmers involved. Among the individual 
ecosystem services, water availability has the highest 

value with FCFA 36,100 per hectare and year, followed 
by mutual aid between farmers, which is estimated to 
have a value of FCFA 29,700. With FCFA 16,800 per 
hectare and year, the increase in biodiversity has the 
lowest economic value. Added up over the entire lifetime 
of 10 years expected for SWC measures, the WTP for 
the quantity of water accumulated thanks to one ha with 
SWC is FCFA 361,500, and the willingness to pay for 
an intact social cohesion useful, for example, for the 
construction of infrastructure or mutual resource use, is 
FCFA 297,000.

Factsheet A4. Burkina Faso 

CBA for the application of SWC in cereal production

Monetary value of ecosystem services gains per year and hectare
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A 5.  Kenya 

A5.1. Costs and benefits of sustainable soil fertility 
management in Western Kenya. Kenya Project 
Report23 

KEY MESSAGE Sustainable land management practices such as manure application, 
intercropping, terraces and agroforestry have led to an increase in crop 
productivity when implemented. Manure has the greatest positive effects 
while agroforestry is not a financially viable option.   

FOCUS Economic effects

INTERVENTION AREA Farm/field level

METHODOLOGY Surveys, consultation and interviews with experts, CBA (NPV, BCR, ROI)

AGROECOLOGICAL 
PRACTICE

Application of manure, intercropping, construction of physical terraces and 
agroforestry structures

STUDY DESCRIPTION Study Aim: To assess a dataset from 2014 that included 320 farming 
households as well as a second survey of 60 people to fill in the gaps 
regarding the costs and benefits of the implementation of sustainable land 
management practices. Besides general data on farm size, labour use 
and yield/kg, more specific information like the gross and net profit as well 
as the costs of sustainable land management measures were gathered. 
Although data was gathered for the three counties Siaya, Kakamega and 
Bungoma, average values are considered. The conducted CBA is based 
on sustainable land management practices implemented in 2015, assum-
ing their operation till 2030 using values based on farmers’ estimations. 
Discount rates used are 3.5 per cent, 5 per cent and 10 per cent The CBA 
is focused on the cultivation of maize (mostly grown) as well as on the 
four most used sustainable land management practices - manuring (a), 
intercropping (b), physical terraces (c) and agroforestry (d), whereas the 
business-as-usual scenario (BAU) assumes no implementation of SLM 
measures but all other management activities continue.

23  (Dallimer, Stringer, Osano, Njoroge, & Wen, 2016) 
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RESULTS 

Data gathered from the first survey shows that farmers 
grew, on average, 2.9 crops, mostly maize (62 per cent), 
and had 3.6 heads of cattle. The annual household in-
come from farming was between KSh 90,000 and KSh 
1,212,000. In the three years prior to data collection,  
72 per cent of farmers (229) had experienced land deg-
radation and 63 per cent employed at least one SLM 
practice. Farmers were also found to be more likely to 
adapt sustainable land management practices if they 
had contact with a crop advisor or if the household was 
led by a woman, though this differs largely depending on 
the area, the practice implemented or the membership 

of a farmers group. Farmers who participated in the 
second survey grew, on average, 3.4 crops, mostly 
maize (85 per cent), had 3 cattle and poultry. The annual 
household income from farming was between KSh 2,200 
to KSh 5,600,000. 59 farmers had implemented sustain-
able land management practices, mostly manuring and 
intercropping. Perceived benefits from implementing 
sustainable land management practices vary extremely 
in the regions studied, a variation which is neglected in 
this consideration where only average values are used; 
the study is therefore not representative.

SUSTAINABLE LAND 
MANAGEMENT 
PRACTICE

FULL BENEFIT 
EXPECTED 
(AFTER YEARS)

ANNUAL 
BENEFIT 
(KSH/ACRE)

ANNUAL 
LABOUR COST 
(KSH/ACRE)

DECREASE 
IN LABOUR 
HOURS (PER 
ACRE)

INCREASE IN 
YIELDS (KG/
ACRE)

A) MANURE 3 20,639 2,445 29.2 626

B) INTERCROPPING 3 9,240 2,160 8.7 46 

C) PHYSICAL 
TERRACES 5 9,826 2,249 22.3 249

D) AGROFORESTRY 5 1,817 745 26.7 61

Factsheet A5. Kenya 
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SUSTAINABLE LAND 
MANAGEMENT PRACTICE

MEASURES R=3.5 % R=5 % R=10 %

A) MANURE

NPV (KSh/acre) 140,000 125,000 88,200

BCR 2.50 2.47 2.38

ROI period (years) 1.02 1.02 1.01

B) INTERCROPPING

NPV (KSh/acre) 46,900 42,500 31,900

BCR 1.95 1.94 1.93

ROI period (years) 0 0 0

C) PHYSICAL TERRACES

NPV (KSh/acre) 46,400 39,500 23,000

BCR 2.13 2.04 1.77

ROI period (years) 4.95 5.07 5.54

D) AGROFORESTRY 

NPV (KSh/acre) -7,470 -7,710 -8,200

BCR 0.624 0.582 0.459

ROI period (years) - - -

Although the application of manure and intercropping 
positive NPVs are reached under all assumed discount 
rates (3.5 per cent, 5 per cent and 10 per cent) within 
year one, it takes longer for the implementation of phys-
ical terraces (approximately 5 years) and never turns 
into a profitable investment for the agroforestry scenario.
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A5.2. Economics of land use management on 
ecosystem services: A case study of Aberdare Water 
Tower in Nyandarua County24  
 
 

KEY MESSAGE A comparison of 12 different combinations of sustainable land management 
practices showed that agroforestry with crop rotation and vegetative stripes 
had the biggest financial benefits for farmers; agroforestry and organic farm-
ing as well as mixed cropping and other practices were still profitable, though 
less so.

FOCUS Economic effects 

INTERVENTION AREA Field/Farm and landscape level 

METHODOLOGY Survey, CBA (BCR, NPV ROI)

AGROECOLOGICAL PRACTICE Terracing, agroforestry, cover crops, vegetative strips, mixed farming, mixed 
cropping, organic farming, and crop rotation

STUDY DESCRIPTION Study Aim: A comprehensive multistage analysis of the costs and benefits 
associated with various sustainable land management practices. Initially, 
253 farmers were surveyed to determine which alternative land management 
options they had adopted between 2010 and 2015. Based on their responses, 
the researchers created 12 categories of farmers’ favourite combinations (as 
laid out in table below). The study further assessed land degradation patterns 
using the Normalized Difference Vegetation Index (NDVI) as a proxy over a 
28-year period from 1990 to 2018. A cost-benefit analysis (CBA) covering a 
20-year timeframe (2010-2030) to evaluate the various land management 
options was also undertaken. For the CBA, it was assumed that the annual 
production costs would increase by 8 per cent while the annual revenue is 
expected to increase by 5 per cent. For management options including agro-
forestry components, constant revenue was assumed for the first three years, 
10 per cent per annum for the years four to six and then a further 5 per cent 
through year 20. To calculate the NPV, discounting was done using 3 per cent, 
7 per cent and 15 per cent. Estimated total NPVs were obtained by adding 
NPVs for the 20-year period for each practice. Further, the BCR as well as the 
ROI were calculated.

 
 
 

24  (Gichua, et al., 2020)

RESULTS 

Image analysis indicates a land cover change over the 
past 28 years. Areas under cropland increased from 
1990 to 2010 but remained steady afterwards, area 
under grassland decreased during the same timeframe, 
while forests remained relatively unchanged throughout 
the analysed timeframe. The survey shows that most 
respondents own between one and two acres of land, 
mainly used for mixed subsistence farming, with land un-
der crop production varying across the sampled regions. 
The amount of water used is shared equitably between 

domestic use and feeding the livestock while most of the 
households use tap water (55.6 per cent). Other sources 
include harvested rainwater (29.2 per cent), water from 
rivers/streams (4.4 per cent), and wells (3.6 per cent).

The cost-benefit analysis showed positive results for all 
assumed scenarios (NPVs are displayed in million KSh):

Factsheet A5. Kenya 
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NPV IN 
MILLION 
KSH

BAU SCENARIO

INTEREST RATE 
7 %

BEST-CASE 
SCENARIO

INTEREST RATE 
3 %

WORST-CASE 
SCENARIO

INTEREST RATE 
15 %

AGROFORESTRY AND CROP 
ROTATION

NPV 1.83 2.58 1.08

BCR 1,74 1,69 1,84

AGROFORESTRY AND 
VEGETATIVE STRIPS

NPV 1,18 1,67 0,70

BCR 1,72 1,67 1,82

TERRACING AND 
AGROFORESTRY

NPV 0,95 1,32 0,57

BCR 1,58 1,53 1,67

AGROFORESTRY AND 
COVER CROPS

NPV 1,01 1,43 0,59

BCR 1,88 1,83 1,99

VEGETATIVE STRIPS
NPV 1,40 1,97 0,83

BCR 2,06 1,98 2,21

AGROFORESTRY AND 
MIXED FARMING

NPV 0,61 0,84 0,38

BCR 1,14 1,37 1,49

TERRACING AND OTHER 
PRACTICES

NPV 1,08 1,51 0,65

BCR 1,94 1,87 2,09

COVER CROP AND OR-
GANIC FARMING

NPV 1,05 1,47 0,62

BCR 2,0 1,92 2,15

CROP ROTATION
NPV 0,55 0,76 0,34

BCR 1,66 1,59 1,78

AGROFORESTRY AND 
ORGANIC FARMING

NPV 0,16 0,21 0,11

BCR 1,28 1,24 1,35

TERRACING AND OTHER 
COMBINATIONS WITHOUT 
AGROFORESTRY

NPV 0,31 0,42 0,19

BCR 1,54 1,48 1,65

MIXED CROPPING AND 
OTHER PRACTICES

NPV 0,09 0,10 0,07

BCR 1,21 1,16 1,30
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A5.3. Cost-Benefit Analysis for climate-smart soil 
practices in Western Kenya25  

KEY MESSAGE Implementing improved hybrid seeds as well as inorganic fertiliser is most 
cost-effective on medium-sized farms; intercropping is best suited for small-
scale farms while liming is best for large-scale farms.

FOCUS Economic, social, environmental and climate effects

INTERVENTION AREA Field/farm level

METHODOLOGY CBA (NPV, IRR, SNPV, SIRR), interview, workshop, focus group discussion, 
survey

AGROECOLOGICAL PRACTICE Intercropping, organic manure, agroforestry, improved hybrid seeds, inorganic 
fertiliser and liming

STUDY DESCRIPTION Study Aim: To assess which benefits and costs occur when implementing cli-
mate-smart soil practices as well as look at how social externalities associated 
with these can be incorporated into the benefits. After identifying five farm 
types, a household survey (structured questionnaire, 88 households) was 
conducted in 2016 that identified eight practices based on a priority ranking:

	· Small-scale mixed subsistence farming (intercropping, organic manure)

	· Medium-scale with mixed commercial dairy (agroforestry)

	· Medium-scale with commercial horticulture (improved tomatoes seeds, 
organic manure)

	· Medium-scale mixed with commercial cereals (improved hybrid seeds, 
inorganic fertiliser)

	· Large-scale commercial farming (liming)

The cost-benefit analysis is based on average inputs and outputs for all 
activities affected by the climate-smart soil measures. Lifecycle periods are 
based on household surveys as well as data from literature, using a five-year 
period for the Business-as-Usual (BAU) scenario.

25  (SK, A, CM, C, & E., 2017)

Factsheet A5. Kenya 
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Values considered were the sum of enhanced yield and reduced labour 
minus implementation, maintenance and operation costs. A discount rate 
of 9 per cent was used for the calculation of the NPV. The cost of the BAU 
scenario was taken as the cost incurred by farmers to implement and maintain 
a farming activity per hectare before the adoption of the climate-smart soil 
practice, while the costs for the implemented practice includes all expenses 
related to the adoption, implementation, and ongoing maintenance. To assess 
social and environmental effects, the social net present value (SNPV) as well 
as social internal rate of return (SIRR) were calculated based on the sum 
of private NPV as well as the enhanced social benefits (increase in labour). 
Environmental benefits (agroforestry) were analysed assuming the average 
change of biodiversity after planting trees on the farm. For the other practices, 
there was no calculation conducted in this regard.

RESULTS 

Of the 88 households interviewed, 80 were considered. 
Respondents were evenly distributed in the three in-
vestigated countries with the majority headed by males 
and having 21 years of farming experience. Based on 
the information gathered, the following values could be 
determined: To assess the environmental benefits, the 
average change in biodiversity after implementing trees 
on the farm was computed, showing a benefit of around 
USD 170 per ha for households that had adopted agro-
forestry practices. Carbon sequestration amounted to 
USD 700 with the reduction of air contamination of 670 
per hectare per year over the entire lifecycle. The value 
of soil improvement was estimated at USD 13 per hec-
tare per year. Nitrogen fixed due to the implementation 
of intercropping in the small-scale mixed subsistence 
farm typology was estimated to be about USD 81 per 
hectare per year, whereas in all the practices where 
legumes were grown, the value of nitrogen fixed was 
estimated to range between 11 and USD 15 per hec-
tare per year. Social benefits (labour) were visible after 
implementing all eight practices.
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FARM TYPOLOGY CLIMATE-SMART 
SOIL PRACTICE

IMPLEMENTA-
TION COSTS 
(USD/HA)

MAINTENANCE 
COSTS (USD/
HA/YEAR)

OPERATION 
COSTS (USD/
HA)

NPV (USD)

SMALL-SCALE 
MIXED SUBSIST-
ENCE FARMING 

ORGANIC MANURE 84 73 60 2,857

INTERCROPPING 693 457 31 5,218

MEDIUM-SCALE 
WITH MIXED COM-
MERCIAL DAIRY 

AGROFORESTRY 400 234 145 6,216

MEDIUM-SCALE 
WITH COMMERCIAL 
HORTICULTURE

IMPROVED  
TOMATO SEEDS 1,347 272 200 4,346

ORGANIC MANURE 1,114 588 459 4,889

MEDIUM-SCALE 
MIXED WITH COM-
MERCIAL CEREALS 

IMPROVED HYBRID 
SEEDS 1,550 510 211 6,767

INORGANIC 
FERTILISER 756 455 142 6,730

LARGE-SCALE COM-
MERCIAL FARMING 

LIMING 743 202 297 5,164

Factsheet A5. Kenya

FARM TYPOLOGY CLIMATE-SMART 
SOIL PRACTICE

IRR (%) PAYBACK 
PERIOD 
(YEARS)

LIFECYCLE 
(YEARS)

SNPV

(USD/HA/
LIFECYCLE))

SIRR (%)

SMALL-SCALE 
MIXED SUBSIST-
ENCE FARMING 

ORGANIC 
MANURE 

36 2 5 3,981 52

INTERCROPPING 58 3 10 5,973 46

MEDIUM-SCALE 
WITH MIXED COM-
MERCIAL DAIRY 

AGROFORESTRY 63 4 7 13,315 135

MEDIUM-SCALE 
WITH COM-
MERCIAL 
HORTICULTURE

IMPROVED 
TOMATO SEEDS

48 4 10 4,418 48

ORGANIC 
MANURE

48 4 6 6,562 62

MEDIUM-SCALE 
MIXED WITH 
COMMERCIAL 
CEREALS 

IMPROVED 
HYBRID SEEDS

66 3 9 6,840 67

INORGANIC 
FERTILISER

70 3 15 12,126 130

LARGE-SCALE 
COMMERCIAL 
FARMING 

LIMING 59 3 12 5,264 60
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A5.4. ELD-Study: The economics of soil organic 
carbon. Multi-benefits from sustainable land 
management for smallholders in Western Kenya26 

KEY MESSAGE Farmers can triple their income with Conservation Agriculture (CA) and ISFM 
and benefit from higher carbon sequestration in soil. 

FOCUS Economic and Climate Effects

INTERVENTION AREA Farm and landscape level

METHODOLOGY Farm profitability analysis, ELD 6+1 approach, CBA

AGROECOLOGICAL PRACTICE Conservation agriculture (no tillage, cover crops, crop rotation etc.) and ISFM

STUDY DESCRIPTION Study Aim: The primary objective of the study is to evaluate the impact of 
adopting CA and ISFM on the household incomes of smallholder farmers in 
Western Kenya and to analyze the carbon sequestration potential of these 
practices. 

The methodology combined a farming system approach which means that 
the analysis considered revenues, costs and income for the whole farm and 
not for a single plot or a single crop. Specifically, the study compares the two 
approaches with conventional farming methods to determine their economic 
and environmental benefits. Conducted between December 2021 and Oc-
tober 2022, the research followed the 6+1 step approach developed by the 
Economics of Land Degradation (ELD) Initiative.

A total of 64 smallholder farms in Siaya County were selected for the study, 
comprising 22 practicing CA, 21 using ISFM, and 21 conventional farms 
serving as a control group. Data collection involved household surveys to 
gather socio-economic information and soil sampling to analyse soil organic 
carbon (SOC) stocks, bulk density, and other indicators of soil health. The 
study design controlled for variables such as soil type, precipitation, and farm 
size to ensure comparability across farming systems.

With the means of a CBA, the total NPV is calculated using the cumulated sur-
plus of income of CA and ISFM farmers compared to the control group farmers.

Additionally, the study aims to inform the development of carbon projects like 
the Western Kenya Soil Carbon Project (WKCP), which integrates carbon 
certification schemes to provide financial incentives for smallholders adopting 
CA and ISFM practices. 

26  (Wehinger and Lutta, 2024) 
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RESULTS 

Implementing CA and ISFM practices leads to an im-
provement of the economic performance of the small-
holder farmers by increased and diversified income 
compared to BAU. The income from farming activities 
of CA and ISFM famers was three times that of farmers 
of the control group. CA farmers gained USD 1,732 per 
ha and year and ISFM farmers gained USD 1,443 per 
ha and year, whereas control group farmers gained only 
USD 555 per ha and year. The revenues for CA and 
ISFM farmers were not only higher, but their production 
was also more diversified over different farming activi-
ties. Especially fruit production and other products took 
a larger share within ISFM and CA farms. 

The variable costs are almost the same for all farmers 
with slightly higher costs for control farmers. They are 
primarily from the farm inputs such as seeds, seed-
lings, and fieldworks such as ploughing, harrowing, 
harvesting and transport. While CA and ISFM farmers 
had higher costs for seeds because they used certified 
seeds, and slightly higher costs for field work and paid 
farm labour, control farmers had significantly higher 
fertilising costs. 

Compared to the control group, the carbon storage in 
the topsoil (0 – 30 cm) of CA farmers is 13,86 tCO2e /ha 
and for ISFM farmers 2,35 tCO2e /ha higher. 

KEY ECONOMIC 
INDICATORS

CA ISFM CONTROL GROUP (BAU)

REVENUE PER HA AND 
YEAR

USD 2,024 USD 1,684 USD 892

INCOME PER HA AND YEAR USD 1,732 USD 1,443 USD 555

VARIABLE COSTS PER 
ACRE OF CULTIVATED 
LAND

USD 92 USD 73 USD 107

FARM LABOUR COSTS IN 
PERCENT

6.1 % 1.8 % 3.1 %

SOC G/KG 13.28 12.49 12.05

CO2E STOCK IN TONS PER 
HA

200.41 188.89 186.54

The average increase of income of ISFM and CA farm-
ers amounts to USD 1,033 per ha and year and is 
composed of the average increase of income per ha 
for agricultural production. This sums up to a NPV of 
USD 314 Mio on 32,000 ha over a period of 20 years 

with a discount rate of 10% (example of WKCP). The 
NPV of the project can be used to compare it with the 
total project costs occurring during the whole project 
duration in order to see whether the investments into 
CA and ISFM paid off.
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A6.  India 

A6.1. Economic valuation of reducing land 
degradation through watershed development in east 
Madhya Pradesh under risks of climate extremes27 

KEY MESSAGE Implementing watershed development measures helps to reduce soil 
erosion in upper areas, decreasing soil accumulation in lower areas with 
positive effects on crop production and reduced times for water fetching.   

FOCUS Economic, Social, Environmental and Climate Effects

INTERVENTION AREA Farm/Field and landscape level

METHODOLOGY CBA (NPV, CBR), Interview, Survey, Focus group discussion, Model, Total 
economic valuation (TEV)

AGROECOLOGICAL 
PRACTICE

Watershed development area treatment, afforestation on forest and private 
lands, drainage line treatment, capacity enhancement, institutional building, 
promotion of agriculture and livelihoods

STUDY DESCRIPTION Study Aim: To assess the land degradation status in project and control 
villages, conduct an economic valuation using cost-benefit analysis (CBA), 
and analyse climate extremes in selected agroecological zones. Watershed 
development measures were implemented in four villages (Partala (1b), 
Dungairya (1a) Katangi (2) and Kareli (3) between 2008-2011 as well as 
2012-2017; these results were compared with those of control villages 
showing similar conditions. Geographical Information System and Remote 
Sensing technology were used to analyse biophysical data (land produc-
tivity dynamics, soil erosion, soil carbon, and land use and land cover 
changes), assessing data from 2008 to 2018. To determine socioeconomic 
impacts, the economic valuation of the crop and fodder benefits (increase 
in yields), household water benefit (time saved for water collection) and the 
intrinsic value of decline in the distress migration (willingness to accept) 
was assessed using interviews and surveys. Based on this information, a 
CBA is performed over a ten-year timeline from 2008-2018 using an inter-
est rate of 3, 5 and 8 per cent as well as the implementation and cultivation 
costs of each measure.

27  (Das, et al., 2020)
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RESULTS 

Biophysical aspects: Soil detachment due to erosion 
usually occurs in upper catchment areas and accu-
mulates in lower catchment areas. In the study, upper 
villages show decreased detachment while villages in 
lower catchment areas show lower accumulation. The 
soil carbon assessment shows the same behaviour as 
soil erosion, meaning soil carbon is transported from 
upper catchment areas to lower watershed areas.

	· Upper areas: (1a) detachment reduced by 64.8 per 
cent (23.8 per cent in control village), (3) detach-
ment reduced by 32.7 per cent (in control village 
-567.1 per cent, detachment increased)

	· Lower area: (1b) accumulation reduced 53.7 per 
cent (55.5 per cent)

	· Middle area: (2) accumulation reduced 51.2 per 
cent (-82.3 per cent detachment increased).

 
Land use/Land cover (LULC): Dungariya, cultivable 
land increased by 54 ha (control 36 ha); Partala shows 
an increase in agriculture (45.23 ha, 32 per cent) and 
fallow land (17 per cent) while uncultivable land is re-
duced by 50 per cent. In Katangi, the area under culti-
vation has increased by 49 per cent (74.5 ha) (115 ha in 
control village). In Kareli, cultivable land including fallow 
land increased by 19.8 ha.

Land productivity: It was found that in both years of 
normal and abnormal rainfall, crop production was 
higher in project villages than in control villages. The 
productivity declined in Partala (2.4 per cent, in control 
village 5.4 per cent), and improved in Dungariya (7 per 
cent vs. - 4.3 per cent in control village). In Katangi and 
the control village Pundai Mal, there was a decline in 
productivity of 8.5 per cent and 7 per cent respectively, 
while in Kareli and the control village, the productivity 
stayed stable throughout the analysed timeframe.

Economic Valuation: Based on the results from fo-
cus group discussions, the interventions implemented 
have contributed significantly to the conservation of soil 
and resulted in a reduction in soil erosion. Over time, 
however, the accumulation of sediment in the trenches 
has had a negative impact. Furthermore, an increase in 
groundwater table and soil moisture has been detected 
as a positive outcome of the interventions.

Time for water fetching: Watershed development has 
led to an improvement in groundwater recharge as well 
as the flow of streams, resulting in a significant reduction 
in the time required for water collection across all eight 
villages, including the control villages where govern-
mental activities were implemented during the project 
timeframe.  Specifically, residents of Dungariya saved 
24 minutes per trip, while those in the other villages ex-
perienced a reduction in time of 8 to 13 minutes per trip.

Migration: A decline in seasonal migration in all villages 
has been observed, which can be attributed to the in-
crease in work availability resulting from the expansion 
of the agricultural land under double or triple cultivation. 
NOTE: Migration was higher in project villages than in 
control villages. 

Factsheet A6. India
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Factsheets summarising the economic evidence of agroecological measures in India

Cost-Benefit Analysis

PROJECT 
VILLAGE 

DISCOUNT 
RATE (%)

BCR NPV (INR)
NPV/HH 

(INR)
CONTROL 
VILLAGE

BCR NPV (INR)
NPV/HH 
(INR)

PARTALA

8 2.2 26,947,031 107,788 

AMDARA

3.2 14,738,046 87,207 

5 2.2 33,328,669 133,315 3.3 18,277,932 108,153 

3 2.3 38,609,854 154,439 3.4 21,241,636 125,690 

DUNGARIYA

8 2.8 5,838,731 110,165 

KUI-RYT

3.1 6,849,835 72,871 

5 3 7,508,712 141,674 3.3 8,701,253 92,567 

3 3.2 8,918,437 168,272 3.4 10,264,614 109,198 

KATANGI

8 2.4 13,581,722 75,454 

PAUNDIMAL

4.3 25,200,581 92,649 

5 2.5 17,306,448 96,147 4.4 31,691,668 116,513 

3 2.5 20,452,667 113,626 4.5 37,165,991 136,640 

KARELI

8 2.1 14,699,769 116,665 

SIHORA

2.00 9,949,647 77,129 

5 2.2 18,923,624 150,187 2.09 12,803,213 99,250 

3 2.2 22,497,437 178,551 2.15 15,224,628 118,020 

BCR is mostly higher in control villages except for Kareli; NPV is higher in project villages except in Katangi.
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A6.2. Advancing knowledge on the costs and 
benefits of sustainable soil fertility management 
in Maharashtra and Madhya Pradesh, India28 

KEY MESSAGE Integrated fertility management interventions can have positive effects on 
ecosystem services despite fewer labour use efficiency. Shift in focus from 
land productivity to water productivity may be necessary to address concerns 
in agricultural land use.

FOCUS Economic and environmental effects

INTERVENTION AREA Field/Farm and Landscape level

METHODOLOGY CBA, Integrated Assessment Tool, Stochastic Modelling

AGROECOLOGICAL PRACTICE Soil and water conservation measures

STUDY DESCRIPTION Study Aim: To investigate the effects of different cropping systems and soil 
fertility management practices on select ecosystem services in semi-arid re-
gions of Maharashtra and Madhya Pradesh in India. The research is inspired 
by the Economics of Land Degradation Initiative approach.

To evaluate the impact of various intervention strategies on crop yields and 
farm system performance, the study makes use of a combination of empirical 
data collection, expert knowledge, and crop simulation models. The impact 
of alternative management practices on ecosystem services is evaluated 
based on market and shadow prices. Comparing these values with the costs 
of implementing alternative management practices allows to assess the costs 
and benefits of different methods at both the plot and landscape level. The 
goal is to identify the most cost-effective and environmentally friendly methods 
for crop production and soil fertility management in semi-arid regions of India.

A monetary value is initially determined for six ecosystem services (crop yield, 
by-products, water consumption, moisture storage, nitrogen leaching, and 
total organic carbon). Then, in a second step the authors applied an Inte-
grated Assessment Tool (IAT) to understand the interactions between different 
economic and biophysical processes in smallholder farming systems. The 
study examined four scenarios:

1.	 Existing crop-livestock mix and input level use (FP)

2.	 FP + Integrated intervention: Organic manure, fertiliser, and irrigation 
interventions

3.	 Context-specific modified crop-tree-livestock mix with the current level of 
input use

4.	 Modified crop-tree-livestock mix + Integrated intervention (II): Suggested 
crop-livestock activity mix with organic manure, fertiliser, and irrigation 
interventions

28   (Falk, et al., 2018)
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Data from geospatial analysis, crop growth simulation models, detailed house-
hold surveys and expert knowledge was converged to assess the impact of 
current practices and various soil fertility enhancing interventions on crop 
yields and other ecosystem services (ESS). The study examined provisioning 
and regulating ecosystem services such as harvested yield, by-products at 
maturity (fodder, crop residues), water use efficiency, drainage, soil loss on 
a plot basis, Biological Nitrogen Fixation (BNF), potential nitrogen leached, 
and total organic carbon sequestration. The study analysed the trade-offs 
between suggested interventions and current practices on crop yields and 
household-level cash flows using IAT.

Assessing the impact of soil fertility interventions and current practices on 
crop yields and ecosystem services (ESS), these analyses included harvested 
yield, by-products at maturity (fodder, crop residues), water use efficiency, 
drainage, soil loss on a plot basis, Biological Nitrogen Fixation (BNF), po-
tential nitrogen leached, and total organic carbon sequestration. Trade-offs 
between interventions and current practices were evaluated to determine their 
effects on crop yields and household-level cash flows.

This study found a large yield gap between potential and achieved productiv-
ity, low water and nutrient use efficiency, and widespread land degradation. 
Aiming to assess the impact of different intervention strategies on crop 
yields and farm system performance using a combination of empirical data 
collection, expert knowledge, and crop simulation models, the study provides 
globally relevant data on the economic benefits of land-based ecosystems 
and helps improve the efficiency of water use, soil fertility management, 
carbon sequestration, and increase yields.

RESULTS 

The most significant impact on ecosystem services in 
the region is due to agricultural profit and the hidden 
cost of water consumption. Other indicators considered 
in the study, such as by-products and moisture stor-
age, play a less important role. While these results are 
based on simulation models, they suggest that future 
assessments of ecosystem services in the context of 
agricultural land use in Maharashtra and India should 
prioritise measuring yields and water use. Increases in 
crop yields were also found to lead to significant losses 
in other ecosystem services, mainly due to differences 
in water consumption.  The study suggests that a shift 
in focus from land productivity to water productivity may 
be necessary to address these concerns. 

Integrated fertility management interventions were 
likewise found in the study to have positive effects on 

ecosystems services such as carbon build-up, nitrogen 
leaching, and soil moisture. By using whole-farm sto-
chastic modelling, the study analysed trade-offs and out-
comes associated with potential farm systems change 
in simulated farms with different cropping systems in 
five selected districts. The study found that fertiliser 
and manure interventions provided significant financial 
benefits in cereals-based cropping systems in high po-
tential areas with higher rainfall and better soils, while 
forage intensification through integrating sorghum and 
integrating perennials such as mango and pomegranate 
can also be good for the farm’s profit and carbon se-
questration. However, labour-use efficiency fell in almost 
all scenarios due to diminishing returns to labour inputs. 
This tension needs to be considered when evaluating 
alternative systems, especially when viable off-farm 
employment opportunities exist.

Factsheets summarising the economic evidence of agroecological measures in India
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A 7.  Madagascar 

A7.1. Support project for capacity building in the 
economics of sustainable land management and 
land degradation. Madagascar project report29 

KEY MESSAGE The impact of fire on various indicators, including land use, soil carbon, and 
the livelihoods of rural households, is complex and significant. Effective fire 
management could reduce deforestation, increase soil carbon and improve 
the economic situation of farmers.

FOCUS Economic, environmental and climate effects

INTERVENTION AREA Field/farm, landscape and societal level

METHODOLOGY Remote sensing, surveys, modelling SOC content, economic budgeting

AGROECOLOGICAL 
PRACTICE

Fire control measures

STUDY DESCRIPTION Study Aim: Undertake a comprehensive multidisciplinary assessment of 
the economic costs of land degradation at the regional scale caused by fire 
use, the costs and benefits of possible actions and responses (including 
the costs of inaction). 

In order to assess the action against fire-induced land degradation in the 
Boeny region, several indicators were taken into account: 

	· the different forms of land use and their change under the impact of 
fire and under several fire management scenarios over time, 

	· land productivity,

	· the level of SOC for each land cover in order to highlight the losses/
benefits of fire use, and 

	· indicators on the economic situation of local households that are 
most affected by the use of fire.

The analyses were conducted on the landscape and farm levels followed 
by modelling with and without fire control. Two scenarios were defined:

	· The first is the “Business as Usual” (BAU) scenario, which represents a 
situation where no action is taken against fire. Future land degradation 
trends are expected to continue. 

	· The second is the action scenario, in which fire control measures are 
adopted.

29  (Harifidy, 2020)
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Factsheets summarising the economic evidence of agroecological measures in Madagascar 

RESULTS 

Land use change: Modelling indicates that a decline 
in fire frequency leads to increased forest coverage; 
models project an annual growth of 0.94 per cent, with 
507,822 ha, 514,807 ha, and 517,773 ha for 2025, 2030, 
and 2035 respectively. Prior findings highlight land use 
changes predominantly affecting forests and savannahs 
converted to agriculture. Given fire’s ties to agriculture, 
reduced fire incidents would drive forest expansion, 
curbing deforestation and the risk of agricultural fires 
spreading to forests. This decrease in fires would also 
enhance agricultural plot productivity, lowering the incli-
nation for farmers to expand farmland and consequently 
reducing overall agricultural land extent.

SOC stock change: Increasing fire frequency correlates 
with decreased SOC content (r2 = -0.73, α = 0.05). For 
the entire region, agricultural COS stock is 42,084,915 
MgC; no fires would yield 43,528,320 MgC SOC stock. 
Burning thus causes a 1,443,404 MgC loss in SOC, 
equivalent to 5,297,295 MgCO2.

Modelling action and inaction scenarios linked to COS 
stocks per land use shows an increase in the total SOC 
stock if there is a 2 per cent reduction in fires each year 
until 2035 (this stock corresponds to forests and agri-
cultural areas only). The cumulative loss in SOC if no 
action against fire is taken is estimated at 35,177,722 
MgC after 16 years. This is equivalent to 129,102,239 
Mg of CO2.

Cost of inaction (from SOC loss): Applying a rate of 
EUR 10 per tonne of CO2, the total cost of inaction would 
be almost EUR 1.3 billion with approximately EUR 303 
million in 2025, EUR 384 million in 2030 and EUR 603 
million in 2035 for the entire Boeny region.

Return on investment (ROI) for taking action30: The 
ROI is determined by dividing the cost of inaction by 
the cost of action. In the context of the Boeny region 
in 2018, the calculated cost of action stands at EUR 
241,947,55231. The benefit derived from this action is 
quantified as the disparity between the cost of inaction 
and the cost of action. Consequently, the discounted 
ROI achieved over a span of 16 years of operation is 

30  The type of action may vary from farmer to farmer.
31  The investment costs for implementation depend on the type of action. For this calculation, an average cost of EUR 308 for 1 hectare of  

“anti-erosion conservation agriculture” was used based on ProSoil project data.

measured at 1.16. An investment of EUR 308 for one 
hectare in 2019 would result in a cumulative return of 
EUR 1,643 (EUR 357 present value) in 2035.

Economic impact on household level: A reduction in 
fires of 2  per cent per year by implementing fire control 
measures would result in extra EBITDA (earnings be-
fore interest, taxes, depreciation, and amortization) of 
EUR 782, EUR 1,463 and EUR 2,145 per ha in 2025, 
2030 and 2035 respectively, as compared with no action 
(BAU); these show increases of 49 per cent, 90 per cent 
and 126 per cent respectively compared with the BAU 
scenario.

Action BAU

2035

2030

2025

90 95 100 105

SOC STOCK (MGC) in millions

110 115 120 125

Comparison of SOC stock of action and inaction
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A7.2. Report on the analysis of farming systems, the 
costs/benefits of agroecological practices, and the 
implications for sustainability32

KEY MESSAGE Agroecological practices restore degraded land and improve yields in 
certain crops increasing overall production despite limited income gains.

FOCUS Economic, Environmental and Climate Effects

INTERVENTION AREA Farm level

METHODOLOGY Farm profitability analysis, geospatial analysis (SOC)

AGROECOLOGICAL 
PRACTICE

Intercropping, legumes, composting, SWC

STUDY DESCRIPTION Study Aim: To assess the impact of agroecological practices promoted by 
ProSoil on agricultural productivity, income and environmental sustainability 
in the Boeny region in Madagascar. 

For the economic analysis at farm level, the study used a comparative 
approach, analysing 326 ProSoil beneficiary households and 392 control 
households selected through random sampling from 11 communes. Data 
were collected through household surveys, covering aspects such as land 
use, crop yields, labour allocation, production costs, and income. To ensure 
the validity of comparisons, a Mann-Whitney test (α = 0.05) was applied 
to confirm statistical similarity between control and beneficiary households 
before project implementation. Cluster Analysis and Factorial Data Analysis 
were used to categorize farms based on key characteristics, such as land 
size, adoption year, and productivity levels. 

Additionally, geospatial analysis was used to evaluate soil carbon seques-
tration by tracking changes in SOC over time using the tool Trends.Earth 
for modelling.

32  (LlandDev, 2024) 
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Factsheets summarising the economic evidence of agroecological measures in Madagascar 

RESULTS 

The study revealed that while agroecological prac-
tices promoted by ProSoil had positive environmental 
impacts, their economic benefits were not immediate. 
The analysis showed that maize yields increased by  
80 per cent when intercropped with legumes and 
compost, but no significant yield improvements were  
recorded for other crops. 

In terms of total production, however, beneficiary farms 
experienced a 16 per cent increase due to the rehabilita-
tion of previously abandoned land. The study found that 
farmers are more likely to adopt new farming practices 
on degraded and unused areas reflecting their approach 
to risk management. As a result, cultivated land areas 
have expanded. While net income and profitability have 
not increased, the overall agricultural output has grown, 
contributing to the regional and national welfare. 

One key challenge was the higher labour and input costs 
associated with implementing agroecological techniques 
targeted to the rehabilitation of degraded land. Overall, 
input costs were higher in the first year of adoption. 

Farm classification based on adoption years revealed 
that:

	· Recent adopters (2023) showed low productivity 
and negative net income.

	· Intermediate adopters (2022) demonstrated 
moderate productivity and profitability.

	· Early adopters (2020-2021) had the highest 
productivity, optimized resource management, and 
positive net income.

These findings indicate that agroecological benefits take 
time to materialise, particularly for rehabilitated land, 
which requires multiple growing seasons to reach its full 
productivity potential.

In addition, soil carbon analysis indicated that SOC  
increased by 7.99 t/ha, resulting in an estimated mone-
tary benefit of USD 109 per hectare. 

This suggests that while financial gains were not imme-
diate, long-term sustainability benefits could outweigh 
short-term economic limitations.

INDICATOR
BENEFICIARIES 
(PROSOIL)

CONTROL 
GROUP

DIFFERENCE

MAIZE YIELD (WITH INTERCROPPING AND COMPOST 
IN THE BENEFICIARY GROUP)

6.9 t/ha 3.8 t/ha + 80 %

TOTAL PRODUCTION 2,481 tons 2,970 tons + 16 %

NET INCOME lower higher

INPUT COSTS (YEAR 1) IN ARIARY 186,027 160,428 + 16 %

TOTAL LABOUR COSTS (YEAR 1) IN ARIARY 315,422 256,573 + 23 %

SOC + 7.99 t/ha

ESTIMATED MONETARY BENEFIT FROM  
INCREASED SOC

+ 109 USD/ha
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