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Overview of the Course 
 
This learning module is part of a broader joint effort of international agencies, experts and 
practitioners to develop a curriculum on "Agricultural Risk Assessment and Management for Food 
Security in Developing Countries". A curriculum outline was developed after a broad consultation led 
by IFAD and FAO in Rome in July 2015, and the Platform for Agricultural Risk Management 
(PARM/IFAD) has supported the development of this module that corresponds with module 3 of the 
curriculum1.  

 
Objectives:  
 
The main objective of this course module is to familiarize the learner with a vast array of tools 
potentially applicable for agricultural risk management by providing the basic knowledge of each 
with respect to their content, pros and cons, and suitability in given specific risk situations.   
 
Target Audience:   
 
Based on the type of functions performed and the level of involvement at the micro, meso and 
macro levels of the principal stakeholders, a potential target audience for this informative technical 
e-learning course is mostly policy makers dealing with risk program development and 
implementation. There is a need for government participation as they are likely to play an important 
role in a broader strategy involved in tools such as CSA, non-farm diversification, assets based 
strategies, contract farming, food grain reserves, disaster assistance programs, social protection, 
safety nets, etc.  However, considering a broader perspective, the potential target audience can be 
divided into the following three main groups:   
 

1. Policy Group including policy makers and planners and other government officials (mainly 
macro-level stakeholders, functioning at the overall sector level). 

2. Farm Group including farmers, farm management advisors, farmer organizations and 
community organizations (mainly micro-level stakeholders, functioning at the 
farm/firm/household level), and  

3. Services Group including service and input providers and other intermediaries, particularly 
those dealing with agricultural risk management products and services (mainly meso-level 
stakeholders). 

 
In addition, people from academia, research and other knowledge seekers of the subject may be 
interested in this course. Finally, it should be kept in mind that not all tools will be relevant to all 
groups. 
 
Context and Scope of the Course:   
 
Risks in agriculture arise from a variety of sources. Therefore, to deal with them effectively, there are 
various types of tools available that are suitable to deal with either a single specific risk or multiple 
risk situations. Some risks are systemic (e.g. droughts and floods), affecting a large part of a 
geographic area while some are non-systematic or idiosyncratic. Some risks can be managed with 
traditional farm management solutions, some risks are insurable through markets and some can be 
minimised with government support. Therefore, when selecting the appropriate tool(s) it is 

                                                 
1
 For further details see FAO/IFAD report, Curriculum Outline E-learning course on: "Agricultural Risk Assessment and 

Management for Food Security in Developing Countries" by Kisan Gunjal, 7 September 2015. 
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necessary to consider all possible scenarios involving farming risks, their correlation with each other, 
farmers’ strategies and government policies with a holistic approach2.  
 
The entire eLearning course developed by FAO/IFAD deals with risk assessment and management 
and includes the below mentioned four modules. This particular document covers only Module 3, 
dealing with various instruments useful in managing risks found in agriculture. 
 

 Module 1: Understanding the Risk Environment in Agriculture 

 Module 2: Assessing Risk in Agriculture 

 Module 3:  Agricultural Risk Management Tools 

 Module 4: Agricultural Risk Assessment and Management Strategy, Policy And 
Mainstreaming 

 
This course, that provides the basic knowledge of over a dozen tools, is not a “how-to” practical 
guide on the application of the various risk management tools. This is because they are highly 
complex and would require the intervention of experts in each individual field. Rather, the scope of 
this course is limited to creating a basic understanding of various management tools available in 
different risk situations. Furthermore, it should also be emphasized that the application of risk 
management tools is an integral part of a comprehensive risk management strategy which generally 
consists of the following iterative sequential process proposed by the World Bank3. 
 

 Risk Monitoring 
 Risk Assessment/Reevaluation 
 Solutions Assessment 
 Operationalizing & Mainstreaming Risk management 
 Implementation 

 
Decision-makers as the principal target audience, need to know about these tools and how they 
should fit together in a comprehensive risk management package.  This last point is the aim of 
agricultural risk assessment  that prioritizes risks and proposes risk management packages to 
manage risks of high priority. 
 
In general, risk management tools can be grouped into three categories based on the approach 
taken to deal with them, i.e. prevention (or risk reduction), mitigation and adaptation (or coping).  
Prevention strategies aim to eliminate or reduce the occurrence of disaster-causing hazards, 
mitigation strategies aim to reduce and manage the potential adverse impact of a disaster before, 
during and after its occurrence, and adaptation strategies deal with measures of coping with and 
relieving post-disaster impacts.  
 
Although catastrophes and disasters play a significant role in creating risk in agriculture, the 
strategies of risk management are not necessarily limited to disaster risk management. For example, 
climate smart agriculture activities, commercial weather index insurance policies or the price 
hedging tool are used as ARM instruments with or without underlying disaster scenarios. Good risk 
management strategies will reduce the number of risks that become disasters. 
 
The various tools presented in this course cross-over these non-distinct boundaries between the 
three categories mentioned above, some even spanning over all three. Hence, the ARM tools 

                                                 
2
  For further details of the concept see OECD, 2009. Managing risk in agriculture: a holistic approach. 

3
 World Bank, Jan. 2016. Agricultural Sector Risk Assessment: Methodological Guidance for Practitioners  

Agriculture Global Practice Discussion Paper 10.   

file:///E:/IFAD/2016/Other%20Docs/REVISED%20Curriculum%20outline%20eARAM%203%20Sep%202015.doc%23_Toc429064475
file:///E:/IFAD/2016/Other%20Docs/REVISED%20Curriculum%20outline%20eARAM%203%20Sep%202015.doc%23_Toc429064478
file:///E:/IFAD/2016/Other%20Docs/REVISED%20Curriculum%20outline%20eARAM%203%20Sep%202015.doc%23_Toc429064483
file:///E:/IFAD/2016/Other%20Docs/REVISED%20Curriculum%20outline%20eARAM%203%20Sep%202015.doc%23_Toc429064483


 PARM – Agricultural Risk Management Tools | Capacity Development MODULE 3 
 

8 

 

covered in this module are categorized on the basis of their operational modalities, into the 
following four domains or lessons:    
 

 Lesson 1 - On-Farm and Community Level Risk Management Tools,  

 Lesson 2 - Finance Related Risk Management Tools, 

 Lesson 3 - Market Related Risk Management Tools, and  

 Lesson 4 - Government-based Agricultural Risk Management Tools  
 
The scope of this course is the range of key tools available in various farming risk situations. 
However, it is not intended to cover all possible strategies and instruments. This course is mostly 
intended to be the first step towards being an expert practitioner in the field as the depth of 
coverage is limited to providing only an appreciation and basic understanding of the tools discussed.   
 
The topics covered in this course focus on what can be done at farm, community, regional and 
national levels to manage risks in agriculture.  Geographically, the primary focus of this course is on 
Africa, although pertinent examples from other developing regions such as Asia and Latin America 
are used. 
 
Each of these major categories of ARM tools are discussed in the corresponding four lessons.  Each 
lesson is further divided into three specific tools, covering 12 relevant tools of ARM in total.  It is 
recognized that this may not be an exhaustive list of all possible ARM tools, but it is hoped that 
together they cover major instruments, programs, policies and/or practices that are useful in 
reducing, sharing, transferring or mitigating risk in agriculture.  The learner can pick and choose the 
most relevant ones to suit his/her specific situation or interest.  
 
Each lesson in this module covers a brief chapeau and a list of key words followed by the details of 
the three specific tools included in that category. The description of each tool follows the following 
seven point format:  

 
1. What is it? – Concepts and Characteristics  
2. Suitability of the tool (for whom, for what type of risk, for which crops or livestock, where 

and under what conditions) 
3. Advantages (general positive aspects - pros) 
4. Disadvantages (general negative points - cons)   
5. Examples and/or Case studies  
6. Assessment test for students, and 
7. List of relevant references 
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LESSON 1 
On-Farm and Community Level Risk Management Tools  
 
Learning objectives:  

 
At the end of the lesson, learners should be able to understand the nature of various on-farm tools 
relevant for farmers or communities, judge their suitability for a given area or farm situation, assess 
their advantages/opportunities and disadvantages/constraints, and appreciate complementarities of 
the selected tool with other tools.   
 
Farmers around the world cope with inherent risks in agriculture by following traditional as well as 
more modern on-farm or off-farm practices.  Although tools outlined in this lesson require 
management responses on the part of the farmer, they may also need involvement and 
interventions by the community and government policy makers. Farmers themselves need to be 
empowered by the government, community and others to take responsibility of risk management. 
Policy actions should exploit the  correlations between farming risks and provide optimal solutions.   
 

This lesson pulls all major farm management practices together that can be considered as tools for 
risk management. These are as follows: 
 

Tool 1:  Climate Smart Agriculture 
Tool 2:  Crop and Enterprise Diversification, and 
Tool 3:  Asset and Income Based Strategies  

 
Climate change is perhaps the most pressing issue of our time, demanding appropriate actions from 
all of us, but most prominently from those managing our agricultural production systems.  
Fortunately, as we collectively understand the impact of the changing climate better while also 
gathering an increasing amount of information on how to mitigate and adapt to this change, there is 
a body of actionable knowledge/technologies we can potentially employ.  
 
This tool therefore presents various practices from conservation agriculture, soil and water 
management and improved animal husbandry into a package that is most popularly known as 
climate smart agriculture.  Although it does not cover an exhaustive list of potential activities in this 
domain, it does include the major ones and gives an idea of how to mitigate and adapt to climate-led 
changes on one hand, and how to reduce the impact of agriculture on the climate itself on the other.  
 
The other set of farm strategies involve the formulation of farm production plans, more specifically, 
crop, enterprise and income diversification based on the principle of minimizing risks to family 
income and livelihood. This strategy extends beyond on-farm planning. In Tool 3, it is recognized that 
asset and income diversification strategies available to farmers as well as opportunities provided 
through a strong non-farm rural economy play a very important role in managing on-farm risks. The 
enabling environment is generally provided by a local/regional community, other stakeholders and 
public decision makers to improve the livelihood of those dependent on agriculture.   
 
A description of each tool provides the basic knowledge of the main concepts, evidence from the 
literature of the tool’s performance and an example or case study of a practical situation where it 
has been employed.  
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Finally it should be mentioned that this lesson does not deal with all possible tools. For example, 
community risk management tools or practices, large-scale irrigation schemes, asset liquidity, 
remittances from various sources, among others, are not covered explicitly. 
 
Key words for Lesson 1: 
 

1. asset allocation,  
2. carbon sequestration,  
3. climate smart agriculture,  
4. conservation agriculture,  
5. crop diversification,  
6. crop rotations,  
7. enterprise diversification,  
8. farming systems,  
9. greenhouse gases,  
10. income diversification,   
11. minimum tillage,  
12. niche crops,  
13. non-farm income,  
14. soil conservation,  
15. sustainability 
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Tool # 1: Climate Smart Agriculture  

 
1. What is it? – Concepts and Characteristics  

 
The objective of this tool is to provide a basic understanding of various modern and traditional 
practices in the domain of “climate smart agriculture” (CSA) and to explain how they can aid in the 
task of managing agricultural risk.  
 
The climate is changing globally and is increasing risks in agriculture with important regional 
variations.  The data from the United Nations International Strategy for Disaster Reduction (UNISDR) 
shows a dramatic increase in the occurrence of natural disasters, particularly of hydro-
meteorological events, during the last century. The steady worsening of climatic conditions such as 
global warming and the increasing frequency of extreme weather events, including droughts and 
floods, have a negative impact on crop yields and food production.   
 
An increase in climate variability poses major challenges to agriculture and food security because of 
its effects on the basic elements of food production – soil, water and biodiversity. Hence, scientists, 
other experts and policy makers have been working to develop new and innovative measures to 
increase the adoption of such measures to help mitigate the negative impacts of climate change.   
 
Climate-Smart Agriculture (CSA)4 is defined by FAO as “an approach that helps to guide actions 
needed to transform and reorient agricultural systems to effectively support development and 
ensure food security in a changing climate. CSA aims to tackle three main objectives: sustainably 
increasing agricultural productivity and incomes; adapting and building resilience to climate change; 
and reducing and/or removing greenhouse gas emissions, where possible.”  (FAO 2013a, b).  
Similarly the World Bank (2014) considers CSA as an approach to managing landscapes (cropland, 
livestock, forests and fisheries) that aims to achieve the above mentioned outcomes. 
 
The CSA practices, carried out individually or in various combination, can result in climate change 
adaptation and mitigation benefits, as well as higher and more stable yields and thus reducing risk. 
The overall negative impacts of climate change on production, incomes and well-being can be 
avoided with these practices in tandem with improved weather, early warning systems and disaster 
risk management approaches.In general, a CSA strategy that deals with both short-term inter-annual 
production risks and the adaptation to long-term climate change risks, bridges the short and long 
term efforts to achieve the resilience of agricultural systems.  
 
In addition to the use of improved crop varieties, productivity enhancing inputs and modern 
practices, the following set of activities are considered to be the three main pillars of CSA:   
 

1. Conservation agriculture,  
a. Minimum tillage,  
b. Permanent crop cover with crop residue mulching 
c. Crop rotations,  
d. Intercropping,  

                                                 
4 Another related concept which may go beyond agriculture is climate change adaptation (CCA), defined by the United 

Nations Framework Convention on Climate Change (UNFCCC) as “adjustments in natural or human systems in response to 
actual or expected climatic stimuli or their effects that moderate harm and exploit beneficial opportunities. This can 
include: (a) adapting development to gradual changes in average temperature, sea level and precipitation; and (b) reducing 
and managing the risks associated with more frequent, severe and unpredictable extreme weather events” (UNISDR, 
2010). 
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e. Planting pits, etc. 
2. Soil and water conservation 

a. Use of farm yard manure,  
b. Terraces and bunds,  
c. Rain water harvesting structures and systems,  
d. Use of water efficient irrigation systems and crops, etc. 

3. Improved livestock management practices, etc.  
a. Improved feed management, 
b. Optimal livestock manure management, 
c. Desired destocking of livestock, 
d. Switching to livestock species or breeds that are more adapted to water scarcity and 

are resistant to disease and pests, 
e. Pasture management, and 
f. Sustainable fisheries and aquaculture.  

 
Conservation Agriculture (CA) 
 
CA, seen as a component of CSA, encompasses three primary principles dealing with crop cultivation 
- 1) minimum soil disturbance, 2) minimum bare, uncovered soils (i.e. having a permanent soil 
cover), and 3) minimum artificial fertilizer application by use of crop rotation (FAO 2013a).  The 
combination of these practices is aimed at reducing wind and soil erosion, increasing water 
retention, improving soil structure, aeration and fertility to increase crop yields sustainably and 
building the resilience of farm systems.  
 

In practice, minimum soil disturbance may include a wide range of tillage from zero tillage to as little 
tillage as required depending on the local circumstances. The ultimate goal is to minimize soil 
disturbance. A study by Derpsch et al. (2010) showed that the area under no-tillage farming 
worldwide has grown from 45 million ha in 1999 to 111 million ha in 2009, with the fastest adoption 
rates found in South America. The reduced labour and time on tillage under CA can allow farmers to 
manage timely plantings to take advantage ofirregular rains.  
 
Permanent soil cover involves planting cover crops, covering the soil with crop residue from 
previous plantings, or using other types of mulch on the field even after harvest. Cover crops and 
mulch can help manage soil temperatures, reduce evapotranspiration, incidence of weeds, and 
promote a healthy bio-balance in the soil, thus helping to improve crop yields.  
 
In areas of low and erratic rainfall, a variation of conservation agriculture is practiced where maize or 
other crops are planted in a “fertility pit” filled with organic matter, such as compost or manure.  
The pit also allows runoff water to be captured and conserved for better plant growth.  The organic 
cover minimises the loss of water from evaporation. Experiments in Zambia have proven beneficial 
in getting higher yields and sustaining a steady harvest over time.   
 
Crop rotations and intercropping involve a farm planning process whereby crops such as cereals, 
pulses, roots and tubers, etc. are grown in a deliberate sequence or mix, season after season. Ideally, 
nitrogen-fixing crops/plants are included in the cycle to increase soil fertility, especially for 
subsequent crops leading to increased crop yields. An example could be a maize-cotton-cowpea 
rotation in Southern Africa. Monoculture, on the other hand, is the repeated planting of the same 
crop in the same field year after year; this has an adverse effect on soil structure and productivity.  
 
The data and experience from Malawi has shown agroforestry, involving selected leguminous tree 
and shrub species planted during fallow or intercropped with food crops, can help maintain/improve 
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soil cover, nutrient levels, soil organic matter, water filtration, and provide a secondary source of 
food, fodder, fibre and fuel (FAO, 2013). 

 
The literature (FAO 2014a; Derpsch et al. 2010) suggests that CA offers a significant potential in 
Africa to improve food security and adapt to climate change by increasing soil fertility, erosion 
control, soil absorptive capacity, and easing drought stress due to improved water retention.  An 
FAO study (2013) found a very strong relationship between the variation in rainfall and the adoption 
of CA practices in Zambia, suggesting that farmers use minimum tillage/planting basins as a strategy 
to mitigate the risk of rainfall variability, providing evidence of a synergy between the CSA practices 
and adaptation to climate variability. 

 
Soil and Water Conservation 
 
Long term climate data and various model simulations indicate that water crises in large parts of 
Africa are imminent.  Therefore, proper water management that helps to capture more rainfall, 
make more water available to agriculture, and increase water use efficiency, is crucial to augment 
agricultural production sustainably. 
 
The central focus of soil and water conservation (SWC) practices is to reduce or eliminate soil 
erosion and degradation. A related goal is to manage water quality through addressing rainfall runoff 
and factors influencing groundwater quality. Biological practices include improved fallows, cropping 
patterns, and manuring/mulching. Mechanical structures for water harvesting/conservation can be 
appropriate additions to land where biological methods are not sufficient in controlling erosion. 
Such structures include terraces, ditches, spillways, bunds, silt fences and surface mats, among 
others. Furthermore, rainwater harvesting and recycling with the use of water ponds or rooftop 
rainwater collection systems are highly effective and efficient especially in erratic rainfall and hilly 
areas (FAO 2014c). 
 
Improved livestock management practices 
 
In addition to crop farming, livestock activities are shown to have a significant impact on  
greenhouse gases (GHGs) and environmental degradation if left unchecked. There are several 
improved livestock management practices that are aimed at increasing food security, enhancing 
farmers’ resilience and reducing GHGs (see details in World Bank/FAO/IFAD, 2015; Bernier et al. 
2015). 
 

Finally, agricultural soils may also act as a sink or source for CO2 and many agricultural practices can 
potentially mitigate GHG emissions.  In particular, CSA can lead to the slowing down of the loss of 
carbon sequestered in soil, as well as increased fertility. A higher biomass can increase the potential 
for carbon sequestration. Reducing GHG emissions at the farm level will have a measurable positive 
long term impact on the climate if practiced by all farmers (Smith et al. 2008). 
 

2. Suitability of the tool 

 
CSA practices are generally suitable for all farmers around the world. They can be suitable for both 
smallholder as well as largescale farmers to adapt to climate change and reduce risks to crop yields 
and production.  Underlying CSA practices can increase water availability for irrigating crops, 
improve water retention and reduce soil erosion, especially on lands with a slope.   
 
This tool is especially important where soil, water and other resources are scarce, in poor condition 
or under severe climatic stress, especially in developing countries. The greatest gains are possible 
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under the more vulnerable/fragile environments.  The literature (e.g. FAO 2011) also suggests that 
soil and water conservation structures, one of the important planks of CSA, are highly suitable and 
likely to produce relatively more benefits in mountainous farming areas and sub-humid regions. 
 
The benefits of practicing no-tillage in semi-arid areas seem to be higher on severely degraded soils 
because of low organic matter content and poor physical soil structure (Acharya et al. 1998).  
 
This tool is suitable where property rights and land tenure security, especially for smallholder 
farmers (FAO, 2013; Byamugisha, 2013) are clear and well defined.  

 
 

3. Advantages 
 
There are numerous empirical scientific studies that have demonstrated the positive impacts of 
various elements of CSA listed above on the level and stability of crop yields, thereby helping to 
reduce the yield/production risk especially in the long run (for a comprehensive review see FAO 
2011).  The benefits of various practices accrue, given the ability of CSA, to improve the capacity of 
smallholder agriculture to be more productive in the medium to long run by achieving the following 
intermediate gainful results:  
 

 Reduced wind and soil erosion,  

 Improved soil structure,   

 Increased soil fertility,  

 Better control of pests, diseases and weeds 

 Higher water retention,  

 Reduced labour use for land preparation 

 Increased rain water use efficiency  

 Mitigation of downstream flooding,  

 Reduced sedimentation of waterways,  

 Slowdown of the loss of carbon sequestered in soil,  

 Enhanced biodiversity, etc.  
 
 

4. Disadvantages   
 
Although CSA offers significant benefits in principle, the timing of these and the resources required 
as investments can be negative factors constraining its adoption. Despite the potential, the adoption 
of such practices remains generally low, particularly in sub-Saharan Africa (SSA).  As reviewed by FAO 
(2011), there are several limitations which may slow down or prevent the adoption of CSA, especially 
by smallholder farmers. These are:    
  

 In many cases, there is a time lag of four or more years before the full benefits of CA are 
realized.  

 The costs and investments are generally incurred up front. These investments, for example, in 
the case of CA (for no-till drill, fertilization equipment, herbicides for weed control, etc.) or the 
building of water conservation structures, can be substantial and a major deterrent for many 
smallholder farmers. 

 Given the long-term nature of the investment and benefits accruing to these practices, 
security of tenure becomes an important consideration. 

 For conservation agriculture programs that promote the use of crop residues, the opportunity 
cost of those residues is an important determinant in the adoption of CA.  
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 Finally, a successful implementation of CSA techniques may require adequate management 
and technical skills. This depends on the ability and willingness of the farmers as well as access 
to training, guidance and financial support.  

 
All these limitations are important in practice but can be overcome with the right priorities, a set of 
appropriate policies and concerted efforts by all stakeholders.     
 

5. Examples/Case studies  

 

 
 
 
CASE STUDY 1:  Climate-smart villages in Lower Nyando, Kisumu, Kenya (World Bank) 

The main stakeholders in this World Bank case study are smallholder farmers in Lower Nyando, 
Kisumu, Kenya, facing variable weather patterns, high GHG emissions, soil erosion, declining soil 
fertility, high poverty rates and an increasing human population. This case study provides an 
example of managing farms more sustainably at a village level with the help of other finance based 
risk management strategies involving the use of agroforestry, growing high quality seeds, etc. An 
innovative application of ICT mobile phones for CSA  advice is also used to provide access to index 
based insurance and other financial tools. The study identifies the weaknesses/constraints such as 
limited exposure to innovations, poor management of pests, diseases and livestock, as well as the 
fact that CSA technologies are knowledge intensive.  It also suggests that a link between the private 
sector, farmers and markets through microfinance will be beneficial.  

 

EXAMPLE: Women’s Adoption of Transformational Changes in Agricultural Practices: Evidence 
from Bangladesh, Kenya, Senegal, and Uganda 

 
Transformational CSA practices include those that contribute to diversified livelihoods, aim to 
buffer the household against climate change, increase assets, take a relatively long time for 
benefits to accrue, and require substantial investments of time, labor, or cash. An intrahousehold 
study in four countries in East and West Africa and South Asia reports that improvements in 
women’s access to information and credit enhance the likelihood that they will adopt new, 
transformational CSA practices. Local agricultural groups are key sources of information on CSA, 
and for women, in particular, they are also important for sharing labor. The study also finds that 
although male farmers supported by extension officers are more likely to make transformative 
changes, female farmers who receive extension advice are not. The risks and trade-offs specific 
to women as they decide whether to invest in new practices imply that without more targeted 
support and services that address women’s needs, the challenge of achieving the multiple goals 
of CSA will remain significant. 
 
Source: Cited in FAO, IFAD, World Bank. 2015. Page 6. http://www.fao.org/3/a-az917e.pdf 

 

http://www.fao.org/3/a-az917e.pdf
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Source: World Bank. 2015. Climate-smart Agriculture in Kenya, Climate Smart Agriculture Profiles. Page 10. 
http://sdwebx.worldbank.org/climateportal/doc/agricultureProfiles/CSA%20KENYA%2NOV%2018%202015.pdf 

 

http://sdwebx.worldbank.org/climateportal/doc/agricultureProfiles/CSA%20KENYA%252NOV%2018%202015.pdf
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6. Assessment Test for Tool # 1: Climate Smart Agriculture 

To manage the dominant risk in each of the following typical scenarios in a given local area, which 
two climate smart agriculture (CSA) practices (from the given list at the bottom) would you 
recommend as the most appropriate ones for farmers to follow? 
 

1. A dry farming area where the threat of frequent drought is very high. 
 

2. A hilly area where rainfall is relatively high but irregular and causes a high risk of soil erosion, 
landslides, etc.  
 

3. An area where the prolonged use of monoculture has eroded soil structure and an 
increasing application of fertilizer is needed to maintain yield levels. 

 
4. In a predominantly pastoralist area, an increasing loss of vegetation and rise in soil erosion 

and degradation, over time, is experienced. 
 
 
A. Crop rotations/mixed cropping/intercropping 
B. Improved pasture/vegetation/agroforestry management  
C. Mulching/green manuring 
D. Rainwater harvesting and conservation 
E. Reducing number of animals per hectare of land 
F. Reforestation/Agroforestry  
G. Conservation agriculture with fertility pits/minimum tillage 
H. Terracing for crop cultivation 

 

 
Answers 
 

1. G., D. 
2. H., F. 
3. A., C. 
4. E., B 
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Tool # 2: Agricultural Diversification  

 
1. What is it? – Concepts and Characteristics  

 
The primary focus of this tool is on how to take advantage of modern farming systems at the farm 
level so that the risks associated with crop and livestock activities are minimized and the 
sustainability and resilience of the farm family livelihood is increased.  The diversification of 
agricultural activities/enterprises is one of the important traditional risk management, self-insuring 
mechanisms adopted by farmers around the world.  
 
Agricultural diversification is defined by ICRISAT as the ‘‘re-allocation of some of a farm's productive 
resources (land, capital, farm equipment, paid labour, etc.) into new activities to reduce risk against 
climate variability, agricultural price volatility and other factors at the same time as generating 
additional income.’’ The primary objective of agricultural diversification is to spread the risk in 
farming while maintain the highest possible level of income for the farm family’s livelihood. There 
are two main types of diversification strategies in agriculture: 
 

 Crop diversification, and 

 Farming enterprise diversification. 
 

Crop diversification, through multiple crop cultivation, reduces the risk of crop production loss or its 
value due to adverse weather, pests and disease attacks, or unfavourable market conditions for any 
one crop. It may include choosing multiple crops, either by adopting crop rotation over multiple 
seasons or a mixed/intercropping system in the same season. In the former case, the income 
variability as a measure of risk is viewed over that multi-season period rather than on a strictly 
annual basis.  
 
Enterprise diversification refers to a broader farm operations plan that includes several farm 
enterprises, not just staple or traditional crops but also other cash or niche crops (organic produce 
for example), livestock, aquaculture, apiculture and possibly further basic farm level processing. 
These can be seen as different enterprises and can contribute to increasing productivity in a 
synergetic/symbiotic way, potentially offsetting losses in one with gains from others. Thus, it can 
lead to a shift to a higher and more stable farm income.   
 
The basic principle underlying any diversification plan, whether it is in agriculture, the industry or in 
maintaining a personal investment portfolio, is the inclusion of activities whose earnings (based on 
production and net prices) are negatively or weakly positively correlated with each other.  The total 
farm enterprise risk (or portfolio risk) is measured by the sum of variance contributed by each 
activity plus their covariance with each other. (See details Markowitz 1959; OECD 2009).  Therefore, 
if the covariance is negative, (meaning if the incomes of the two activities are negatively correlated) 
total variability (the risk) associated with the total net income would be lower. Basically, this means 
that the lower income from some activities would likely be offset by a higher income from some 
others.  
 
The theoretical considerations behind diversification are explained in Box 1.  In practice, however, as 
stated by Blank (1990) ‘‘one strategy for portfolio creation is to start with the highest returning crop 
then continue to add crops or other enterprises with returns that have the greatest amount of 
negative correlation with the first product and/or the portfolio.’’  It should also be mentioned that 
the most common diversification strategies include crop and livestock activities based on their 
mutual synergetic relationships. 
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Various triggers for farm diversification include emerging market opportunities due to changing 
consumer tastes and preferences (high value products, organic produce, etc.), demographics 
(including urbanization, ethnic population mix creating a demand for niche markets overtime, etc.), 
and export market potential. 
 
Finally, it should be kept in mind that diversification is a dynamic concept. As the farmer’s 
circumstances (climatic, personal and market conditions) change, the ideal diversified plan will also 
change overtime to achieve a better balance of risk minimization and income maximization.  
 

2. Suitability of the tool 
 
This tool is suitable for all farmers, especially those that have sufficient land to cultivate different 
crops and/or undertake livestock activities.  This tool is primarily useful to manage farm production 
risk.  
 
Many farmers around the world, especially smallholder farmers, integrate crops and livestock to 
reduce risk and to improve their efficiency in resource use and sustainability of the natural resource 
base. Smallholder farmers in harsh environments, like the semi-arid tropics, use diversification to 

Box 1.  Portfolio theory behind diversification (applicable for Tool 2 and 3): 
 
Farm planning with an objective to maximize the expected net income (E) for a given level of 
risk/variance (V) (or conversely, minimizing risk for a given level of expected income) can produce an 
efficient portfolio of activities.  When this is repeated at various given levels of the other factor (E or 
V), the set of plans produced is called an efficient frontier or the EV frontier as shown in the figure 
below.  This EV frontier curve is generally concave to the vertical V axis, meaning as the expected 
income from the portfolio increases, the risk (variance) increases too but at an exponential rate. The 
EV frontier is generated by mathematical quadratic programming for a given farm. 
 
In order to decide which specific plan among the set of efficient plans is the right one for a given 
farmer, one has to look at his/her risk preference (risk acceptance or risk tolerance). Based on the 
risk preferences of the farmer (risk averse or risk neutral) one optimal plan can be chosen 
(Markowitz 1959, Blank 1990). Typically, a risk aversion preference generates an upward sloping 
curve with its slope and shape depending on the degree of risk aversion of the farmers.  The risk 
aversion is the most common behaviour of small holder farmers.  

 
In theory, the tangency point between the risk preference curve (highest indifference or iso-utility 
curve) and the EV frontier curve produces the best possible outcome; the most optimal/desirable 
diversified farm plan. Empirically, risk preference curves are determined by experimental/empirical 
economics research working with different decision making farmers.  
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better manage the risks for larger income opportunities and better resilience of the farming system 
in the long-term. 
 
A study (Mesfin 2011) from the eastern pastoral areas of Ethiopia indicated that farmers who have 
access to market information, irrigation, machinery and who own several farm plots are more likely 
to diversify.  These preconditions point to the suitability of this tool in practice. 
 
As far as the suitability of crops or livestock is concerned, certain strategically chosen combinations, 
on the basis of their varying degree of resistance to the main elements of hazard such as pests, 
diseases, drought conditions, and market potential among others, are more effective. For example: 
 

 Sorghum and maize may be grown together because sorghum is drought resistant but 
susceptible to bird damage, whereas maize is liable to fail in a drought but is more resistant 
to bird damage. 

 Mixed broadcast farming traditionally practiced in low rainfall areas of Southern Africa, such 
as the intercropping of maize, sorghum, and pumpkin.  

 Crop diversification including grains and nitrogen-fixing legumes either in a rotation or 
mixed/intercropping.  

 Maize and beans to protect the income as their market prices are likely not correlated with 
each other.  

 
3. Advantages 

 
There are several advantages of agricultural diversification. For example: 
 

 It reduces farm income variability (risk), potentially ensure adequate cash flow, debt 
obligations and family livelihood. 

 It can potentially protect from different sources of farm risk such as market and climate. 

 It can exploit the potential symbiotic/synergetic relationship between different  production 
activities such as crops, livestock and fisheries; 

 The diversification of production by individual farmers may not necessarily imply more 
choice for consumers, although, farmers are also consumers and self-consumption is also a 
risk management strategy. Moreover, collectively with the introduction of various niche and 
specialty products, there could be more diversified produce available in the market.  

 
4. Disadvantages   

 
FAO (2008) and ICRISAT publications list several negative factors and their potential impact.  Thus, 
the following possible limitations can occur:  
 

 If the yields of two commodities have a strong positive correlation, the aggregate risk may 
not be reduced; 

 Diversification may result in increased capital requirements for additional enterprises; 
 A highly complex diversification plan may increase risk as a result of the need for managing 

new enterprises considering the workload bottlenecks, competition over limited land and 
capital resources; 

 Adding new niche crops/products may carry more risks due to the requirements of new 
production techniques, marketing methods, skills, training, new ways of reaching markets, 
etc. 
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Some other mitigating measures proposed in other tools of ARM such as agricultural insurance, 
contract farming, marketing arrangements, etc. can be combined with this tool to counteract the 
influence of these factors. 
 

5. Examples/Case studies   
 

CASE STUDY 2: Diversification into dairy – India’s milk revolution (World Bank) 

This case study deals with a strategy implemented successfully by the Government of India on a 
large scale that has led to diversified farming including dairy production, especially by marginal and 
smallholder farmers in the country.  The strategy was based on the principles of decentralized 
production and centralized processing and marketing with village level cooperatives and central level 
federations which are run democratically. Before the implementation of this scheme, the country 
was faced with constraints such as the scarcity of milk, farmers without land and livestock, facing 
crop failures and not profiting from milk production due to middle men.  With the successful 
implementation of the Operation, the farmers who have participated in the program are now better 
informed about the technologies and economics of efficient milk production, most own highly 
productive cows and buffaloes and earn a steady income. This case study illustrates how this tool 
can be effective in managing risk at the farm, community and national levels.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

India’s Milk Revolution: Investing in Rural Producer Organizations 
 
Over the last 25 years or so, the Indian dairy industry has progressed from a situation of scarcity to one of 
plenty. Dairy farmers today are better informed about technologies and economics of efficient milk 
production. Even landless and marginal farmers now own highly productive cows and buffaloes in many 
areas. Modern technology and advanced management systems in milk processing and marketing have 
brought about a marked change in the marketplace. Consumers now have a wide range of choice of 
products and packages. The Operation Flood (OF) program implemented by National Dairy Development 
Board (NDDB) played a key role in this transformation. The importance of the OF program lies in its focus 
on small rural producers. Lucrative alternate employment opportunities are often not available in Indian 
villages, making dairying an attractive option. Low capital intensity, a short operating cycle, and steady 
returns make dairying a preferred activity among marginal and small farmers (those having less than two 
hectares of land) and even for the landless, who depend on common grazing and forest lands for fodder. 
Nearly 70 million households own a total of 98 million cows and buffaloes. A majority of milk producers 
have 1–2 milk animals and account for some 70 percent of the country’s milk production. On an average, 
about 22.5 percent of the income of the rural households is contributed by milk. 
 
Anand-pattern dairy cooperatives  
Anand-pattern cooperative structures are comprised of village-level dairy cooperative societies (DCSs). 
These promote district-level unions, which in turn promote a state-level marketing federation. Starting in 
1970, NDDB replicated the Anand-pattern cooperatives through the OF program all over India. The Anand 
pattern envisaged: 

 Decentralized milk production by small milk producers  

 Milk procurement by primary dairy cooperatives of milk producers  

 Centralized milk processing by union of dairy cooperatives  

 Marketing of milk and milk products by a federation of unions. 
The primary milk producers democratically govern the entire federal cooperative structure to ensure that 
the higher tier organizations are geared to serve the purpose of the lower. This ensures that the gains at 
all levels ultimately flow back to the milk producers in significant measure. The core feature of the Anand 
pattern is farmer control at all three stages—procurement, processing, and marketing—of milk and milk 
products. 
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Impact and results 
Over the last 30 years or so, the Indian dairy industry has progressed from a situation of scarcity to one of plenty, 
making India the largest producer of milk in the world. The credit for this should mainly go to the OF program. Milk 
production in 1968–69, just before the launching of Operation Flood, was only 21.2 million metric tons. It increased to 
30.4 million metric tons by 1979–80, 51.4 million by 1989–90, and 84.6 million by 2001–02. As a result of substantial 
increase in milk production, milk consumption in India has risen from a low of 107 grams per day in 1970 to more than 
226 grams per day in 2002. 
 
The OF program was funded by a World Bank loan, European food aid, and internal resources of NDDB. Total 
investments at the end of Phase III were estimated at Rs 15.87 billion. By 1996, the higher growth rate attributed to the 
OF program resulted in an extra 43 million metric tons of milk per annum. Since the start of this accelerated growth 
trend, the total increment has been 1,086 million metric tons. Each ton would require about $310 of imported 
ingredients if it were to be replaced with recombined milk. If even 2 percent of the observed increase in milk production 
were due to all investments from World Bank, the European Union, and NDDB’s own resources, it would return an 
economic rate of return (ERR) of 10 percent. The returns are phenomenal if most of the increased growth is attributed 
to OF program. Partly this is due to the congenial environment created by OF. 
…  
Implementation factors  
The success of a mammoth program like OF requires meticulous planning and implementation based various principles 
and factors. First, OF cooperatives have created a grassroots foundation underpinning India's democracy. Second, the 
instrument of development—dairy cooperatives—is entirely in the hands of the farmers who benefit from them. Third, 
the OF program sought to establish milk producers’ cooperatives in the villages with the broad objective of increasing 
milk production (“a flood of milk”), augment rural incomes, and transfer to milk producers the profits of milk marketing, 
which hitherto had been enjoyed by well-to-do middlemen. As the farmers progressed through the learning process, 
other cooperatives were formed and brought within the organizational umbrella. Gradually methods were refined, and 
the organization that was eventually to become the NDDB grew—from the bottom up—adding new layers and branches 
as it grew.  
 
Lessons and issues  
Several propositions are embodied in the core of the design concept underlying the Anand pattern. Violation of these 
could explain numerous failures not only in attempted replication of the Anand pattern but throughout the arena of 
development experimentation. 
 

 Market access, the pre-condition for post-subsistence production. In a subsistence production system, raising 
production and productivity requires that subsistence producers have easy, low-cost access to a stimulated and 
expanding market. Such access helps the producers use up the slack available in their production systems.  

 Marketing, the first step to cooperative organization. To mount a successful marketing strategy it is best to begin 
by studying demand rather than the production system. Where marketing is underemphasized or mishandled, 
dairy and other cooperatives fail.  

 Anand’s superior design concept. A superior design concept is required to avoid a mismatch between demand 
and supply variations and to free the cooperative from cutthroat competition with small-time players.  

 The principle of pump priming. The best way to organize a producers’ cooperative is to start with marketing. 
However, unless producers’ cooperatives are organized, they have nothing to market, and unless cooperatives 
know how to dispose of their produce, they cannot start the procurement process. NDDB found pump-priming 
the best answer to the launch problem that all new co-operatives face.  

 Member control and professional management. In the absence of professional expertise, it would be difficult to 
quickly gain a sufficient market foothold and to exploit the full advantage offered by technology and market. The 
interests served by a successful business enterprise will depend upon whom professionals are accountable to, in 
principle and in practice. 
 

Source: World Bank. 2004. A case study from reducing poverty, sustaining growth – what works, what doesn’t and why; 
A global exchange for scaling-up success. A global learning process and conference, Shanghai; May 25-2, pp. 49-52 
http://web.worldbank.org/archive/website00819C/WEB/PDF/SCALING_.PDF 

http://web.worldbank.org/archive/website00819C/WEB/PDF/SCALING_.PDF
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6. Assessment Test for Tool # 2:  Crop and Enterprise Diversification 

Indicate whether each statement below is true or false.  
 

1. Many farmers around the world, especially smallholder farmers, practice diversification by 
integrating crops and livestock to reduce risk and to improve their efficiency in resource use 
and the sustainability of the natural resource base. 
 

2. The basic principle for formulating an effective and efficient diversification plan is that the 
earnings of various production activities (based on production and net prices) are strongly 
positively correlated with each other.   
 

3. Most small holder farmers are risk takers since they have to deal with everyday risk in 
agriculture.  This is important because in order to decide which specific plan among the set 
of efficient plans is the right one for a given farmer, one has to look at the farmer’s risk 
preference.  
 

4. Credit availability and proper infrastructure for post-harvest and marketing activities are 
some of the determining factors to enable farmers to diversify towards higher-value 
production.   
 

5. Farmers will not diversify their production due to changing government policies like 
subsidies/taxes on different commodities. 
 

6. Farm diversification provides a richer choice to consumers, potentially helping to improve 
the nutrition of the population being served. 

 

 
Answers 
 

1. True 
2. False.  They should be negatively or weakly positively correlated so that the total variance 

including the covariance can be lowered. 
3. False. Most small holder farmers are risk averse. 
4. True  
5. False. Most likely they will. 
6. True 
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Tool # 3: Assets and Income Based Strategies 

 
1. What is it? – Concepts and Characteristics  

 
Farm family assets or wealth, including income, are traditionally used to cushion the family’s welfare 
from shocks to the farming business and the livelihood derived from it. This tool focuses on how 
income earning alternatives and asset allocation at the farm-level, as well as at the regional-level can 
be used to reduce and mitigate the risk in agriculture.   
 
Some of the traditional methods of asset diversification include maintaining a balance between 
productive assets such as land, livestock, irrigation systems, machinery, food stocks, etc. and liquid 
or near liquid assets such as savings account, jewellery, food reserves, small animals, etc.  Income 
diversification, on the other hand is a much more active strategy where the objective is to maintain 
the continuity of income flow through alternative farm and non-farm sources.   
 
This strategy of asset and income diversification can be applied at the farm level by an individual 
farmer for his/her own farm/family business. To help all or at least a large number of farmers in a 
given area, this strategy requires the creation of off-farm income earning opportunities such as 
further processing, agribusinesses and non-agricultural/industrial activities. This can be seen as 
spatial diversification, so that a single natural disaster, such as drought, does not wipe out the whole 
area.  A well-diversified local rural economy makes the rural inhabitants, including farmers, much 
more resilient in maintaining their livelihoods.  
  
Income diversification for a farm family is an extension of crop or enterprise diversification that 
includes non-farm income earning opportunities by using a part of the farmer’s own labour so that 
the total farm family income (farm plus non-farm) is higher and more stable. The underlying 
theoretical considerations are the same (as outline in Tool 2, Text Box).    
 
Having a non-farm or off-farm income as a fall back support, the farmer may be willing to make 
investments on the farm that he/she would otherwise not make, thus taking advantage of new and 
improved technologies, making the farm more productive and profitable in the long run. However, 
from the meso-macro point of view, it can aid in strengthening the rural economy to generate 
employment and incomes so that livelihood sources are diversified and farmers themselves also 
benefit from this to better manage their own farming risks. 
 
The motivation for farm household members to seek non-farm work and income opportunities could 
be a combination of ‘‘push’’ factors (such as relatively poor and uncertain returns to labour in 
farming and the need for additional income to cover expenses, debt, etc.) and ‘‘pull’’ factors (e.g. 
attractive and relatively certain wages/returns in the non-farm sector).   
 
Many studies in the literature (Carletto et al. 2007, Barrett et al. 2001, World Bank 2014) have 
shown that the rural non-farm economy (RNFE)5 plays a critical role in generating  the income of 
rural households and therefore in food security as well.  A review by Reardon et al. (1988) showed 
that rural non-farm activities account for 42 percent of rural household incomes in Africa, 40 percent 
in Latin America and 32 percent in Asia. A study by COMESA (2009) showed that income 

                                                 
5
 According to Davis (2004) ‘‘the rural non-farm economy (RNFE) may be defined as comprising of all those non-agricultural 

activities which generate income to rural households (including income in-kind and remittances), either through waged 
work or self-employment.’’ Although there can be some distinction between the off-farm and non-farm income earning 
activities, for practical purposes they are used interchangeably in this report.   
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diversification is an increasingly important means for herders to manage risk and that the proportion 
from non-pastoral sources exceeds 20 percent in pastoral locations in the COMESA region. 
 
The farming sector can have backward linkages to input supplying sectors and forward linkages to 
output processing sectors.  Strong ties among all three sectors can create more opportunities for 
farm labour to be used in the non-farm sector, increase the incomes of farm families and help 
develop the agriculture sector further.  Therefore, a diversified rural economy increases the capacity 
to increase productivity, reduce risk and help mitigate the impact of adverse events in agriculture.  
 
The challenge for policy makers and other stakeholders, therefore, is to develop economic 
diversification which can prove to be an important tool (complementary to other applicable tools) of 
agricultural risk management. In this regard, a publication by the World Bank (2005) suggested that 
policy makers should incorporate risk management strategies into rural development strategy 
formulation and that this “strategy should consider what reforms are needed to encourage income 
diversification and to allow farmers a full range of choices in a functioning marketplace.” Thus, this 
particular tool can also be seen as a policy instrument, useful in achieving the goal of improved ARM. 
 
There is a need and potential for public private partnership in designing and implementing programs 
under this tool. 
 

2. Suitability of the tool 
 
This tool is suitable for farm families where non-farm employment opportunities exist and the farm 
family has excess labour to hire out on a seasonal or regular basis.   
 
It is useful to manage risks related to the farm production and market price (by being able to afford 
to wait to sell the produce at the opportune time).  Having an additional non-farm income as a 
source of self-insurance can help the farmer exploit the use of other tools of risk management.  
 
Typically, improved land access, higher levels of education and greater access to infrastructure 
appear to be most closely linked to non-agricultural wage employment (Winters et al. 2009). 
 
In the majority of cases there seems to be a positive correlation between participation in non-
agricultural activities and household welfare status. Furthermore, within non-farm activities, the 
results indicate, in virtually all countries, that better-off households are more likely to participate in 
non-agricultural wage labour (World Bank 2014). 

 
 

These empirical research results reveal a challenge to governments and policy makers as to how to 
increase the participation of the poor and uneducated, who have no access to infrastructure, in 
income earning opportunities in a non-farm rural economy so that they can come out of the poverty 
trap and also manage risk with positive results in their own farming activities. (Barrett et al. 2001) 
 

3. Advantages 

There are several reasons why the promotion of income diversification, especially through RNFE 
activity, can be of great interest to policy-makers in developing countries (FAO 1998). They are: 

 Evidence shows that non-farm income is an important factor in food security, since it 
allows greater access to food.  
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 It can potentially protect from different sources of farm household risk such as market, 
climate or farming risk. 

 This source of rural income may also slow down the pace of urbanization as well as natural 
resource degradation through overexploitation. 

 Non-farm income can relieve credit constraint, positively affecting the performance of 
agriculture by providing farmers with cash to invest in productivity-enhancing inputs, 
technology and infrastructure.  

 The development of RNFE activity in the food system (including the agro-processing 
industry, the distribution/marketing of output and the provision of farm inputs) may 
increase the profitability of farming by increasing the availability of inputs and improving 
access to market outlets.  

 Conversely, in a symbiotic relationship, strong and dynamic agriculture can help the non-
farm sector to flourish as farm output is available for processing and distribution where 
there are inputs to be sold and equipment repaired and where farm cash incomes are 
spent on local goods and services. 

 A village-level World Bank (2013) study in India documents that “the non-farm sector is not 
only increasing incomes and reducing poverty, but appears as well to be breaking down 
long-standing barriers to mobility among the poorest segments of rural society,”  concluding 
that the process of diversification could yield significant returns in terms of declining poverty 
and increasing income mobility.  

 According to FAO (2012), diversification in the food production system can bring wider 
benefits to society through: 

o Food security, improved nutrition and health, 
o A secure source of income, employment and high value production, and 
o The resilience of farming systems and environmental services.  

 
4. Disadvantages   

 

 It is possible that there is a negative correlation between agricultural diversification and the 
levels of efficiency (As found in a study from Cameroon by Nzie et al. 2012 for producers of 
plantain).  In the study, producers in some regions, who did not diversify their activities, 
turned out to be more efficient - implying that specialization lead to higher levels of 
productivity and incomes.  

 
In addition, as described by several researchers, (e.g. Barrett et al. 2001, Abdulai et al. 2001, 
Woldenhanna & Oskam 2001, and Ibekwe et al. 2010) the literature points to the following 
limitations (which can also be seen as challenges): 
 

 Substantial entry or mobility barriers to higher return opportunities seem to exist within the 
rural non-farm economy, leaving the poor with less diversified assets and income portfolios 
to bear both lower expected returns and a higher variability in earnings.  Furthermore, 
Woldenhanna & Oskam (2001) suggest that due to entry barriers in Ethiopia, relatively 
wealthy farm households may dominate the most lucrative rural non-farm activities such as 
masonry, carpentry and petty trade.  

 Opportunities for income diversification are generally weaker to those with no physical 
access to the market.  

 Attractive non-farm opportunities are accessible only to a select few educated and skilled 
among the many poor in rural Africa. 

 Canagarajaha et al. (2001) found that there is a tendency of non-farm income to contribute 
to inequality, especially among female-headed households. Furthermore, a World Bank 
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study (2013) showed that a significant increase in income inequality accompanied 
diversification in a rural non-farm economy.  
 

5. Examples/Case studies 

 

 
 
 
On the basis of state- and district-level data for rural areas, rural towns and the combined 
area in India, Hazell and Haggblade1 found that on average a 100 rupee (Rs) increase in 
agricultural income is associated with a Rs 64 increase in RNF income, distributed with Rs 25 
in rural areas and Rs 39 in rural towns. Infrastructure, rural population density and farm 
income levels increase the multiplier. Thus, the figure is as high as 93 in states characterized 
by high agricultural productivity, high rural population density and rur-urbanization, such as 
Punjab and Haryana, but only 46 in low productivity states (such as Bihar). 
 
The IFPRI Annual Report 1985 shows that, in North Arcot district in the Indian State of Tamil 
Nadu, a 1 percent increase in agricultural output is associated with an additional 0.9 percent 
growth in non-farm employment. Also from North Arcot district, Hazell, Ramasamy and 
Rajagopalan2 found (using 1982/83 data) that a Rs 1 increase in agricultural value added 
generated Rs 0.87 of additional value added in the non-farm sector. 
 
Bell, Hazell and Slade3 found that, in the Muda River region of Malaysia, an increase of 
agricultural income of 1 percent induced an additional increase in other rural income of 0.83 
percent. 
 
Using data from Sierra Leone and Nigeria, Haggblade, Hazell and Brown4 find multipliers in 
the order of 1.5; hence a $1 increase in agricultural value added in those African countries 
generated an additional $0.5 of rural income which is lower than the figures from Asia 
quoted above.  
 
The African multiplier was generated in a proportion of about 80 percent by expenditure (as 
opposed to production) linkages, while in the Asian cases the expenditure linkage effect is a 
lesser share of the total: in the Muda case with which they contrast it, consumption linkages 
account for only 60 percent of the total multiplier, and in the North Arcot case, only 50 
percent. 
 
1 P. Hazell and S. Haggblade. 1991. Rural-urban growth linkages in India. India Journal of 
Agricultural Economics, 46(4): 515-529.  
2 P. Hazell, C. Ramasamy and V. Rajagopalan. 1991. An analysis of the indirect effects of 
agricultural growth on the regional economy. In P. Hazell and C. Ramasamy, eds. The green 
revolution reconsidered: the impact of high-yielding rice varieties in South India. Baltimore, 
USA, The Johns Hopkins University Press.  
3 C. Bell, P. Hazell and R. Slade. 1982. Project evaluation in regional perspective: a study of 
an irrigation project in northwest Malaysia. Baltimore, USA, The Johns Hopkins University 
Press.   
4 S. Haggblade, P. Hazell and J. Brown. 1989. Farm-nonfarm linkages in rural sub-Saharan 
Africa. World Development, 17(8): 1173-1201. 
 

 EXAMPLE: The Magnitude Of Farm/Non-Farm Linkages 
 

http://www.fao.org/docrep/w9500e/w9500e12.htm
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CASE STUDY 3: Assistance to small-scale food processing enterprises Tanzania (FAO) 

The following case study deals with the implementation of an income diversification program 
through the provision of a variety of resources aimed at women and others in poverty (the main 
stakeholders) in the United Republic of Tanzania. Some of these resources include food processing 
and entrepreneurship development courses, opportunities for women in business to sell their 
products, consultancy and networking as well as facilities for product testing. In the case study, the 
tool has been implemented by the Women Entrepreneurship Development (WED) programme 
operating within the Small Industries Development Organization (SIDO). This tool shows how 
women-led families can benefit from an income diversification program which will help them 
manage risks in their farm production activities.  

 

 

 

Source: As cited in FAO 2011. Processing 
for prosperity.  Diversification booklet 
number 5, 2nd edition, by Peter Fellows. 
Rome, Italy. Pages 70-71.  
http://www.fao.org/3/a-i2468e.pdf 

 

 

 

 

 

 

 

 

 

http://www.fao.org/3/a-i2468e.pdf
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6. Assessment Test for Tool # 3:  Assets and Income Based Strategies 

 
A South African farmer is looking to increase his household income.  The list below describes several 
actions the farmer can take in order to increase his household income and crop yield. Match the 
description of each action to the type of diversification it corresponds to. One letter may apply to 
more than one action.  

1. Intercropping sorghum, drought resistant but susceptible to bird damage and maize, more 
resistant to bird damage but susceptible to drought.  

2. The farmer’s wife works as a nurse while the farmer works on their farm.  
3. Both cowpea and maize can be used as feedstuff for livestock. The interaction between the 

two provides a supply of nitrogen in the soil. Maize is used as a staple food but can also be 
further processed into cottage industry products such as popcorn, oil, adhesive, etc. 

4. The farmer decides to cultivate maize during the months of November to February, and 
takes up a labour job on another farm while renting out his land for wind turbines. 

 
A. Crop diversification 
B. Enterprise diversification 
C. Income diversification  

 

 
Answers 
 

1. A 
2. C 
3. B, or C (if carried out off-farm and under different management) 
4. C 
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LESSON 2 
Finance Related Risk Management Tools  
 
Learning objectives 

At the end of the lesson, learners should be able to understand and apply various finance related risk 
management tools, appreciate the advantages/benefits and disadvantages/costs of the selected 
tools, their complementarities with other tools, and to judge their suitability in a given area or farm 
situation. 

Various finance related instruments are grouped into three sets of tools, namely: 
 
Tool 4:  Agricultural Insurance  
Tool 5:  Weather Index Insurance, and  
Tool 6:  Agricultural Finance and Microfinance 
  
Not all tools will be applicable to every farm or locality but there may be some that are suitable and 
accessible in a specific situation.  From the point of view of other stakeholders, including policy 
makers, an understanding of all available modern tools will be helpful.  
 
Historically, countries have tried to manage the outcome of commodity problems by manipulating 
and controlling demand and supply. Experiences from developed and developing countries have 
shown that this way of managing risk (especially price and net income risk) in agriculture is 
inefficient, ineffective and very costly. Hence, modern solutions have aimed for more market 
orientation, with the involvement of farmers, government, national/international donors and private 
sector actors dealing with financial and market sector players. In addition to traditional agricultural 
credit and insurance institutions, it has led to the development of innovative risk financing 
instruments such as microfinance institutions, weather index insurance schemes, microinsurance, 
etc.  
 
These financial tools are based on the principle of risk sharing. Agricultural insurance systems, for 
example, pool risks from a large number of clients and share it with wider national or international 
financing firms. The schemes are possible where they are large enough to pool the risk successfully 
and where they are actuarially sound. They provide protection to an individual farmer in the form of 
potential compensation for losses in exchange for premiums paid upfront by or on behalf of the 
farmers.  
 
There are probably several different financial instruments available in different countries, but the 
three main instruments are described here, as the most applicable ones to agricultural risk in Africa.   
 
Finally, it should be mentioned that this lesson does not cover all possible tools. For example, 
various formal and government financing schemes, lines of credit from a bank, use of small livestock 
as near liquid assets, financing through relatives or remittances from family members, among 
others, are not covered. 
 
Key words for lesson 2: 

1. adverse selection,  
2. correlated risks,  
3. crop insurance,  
4. group loan,  



 PARM – Agricultural Risk Management Tools | Capacity Development MODULE 3 
 

36 

 

5. livestock insurance,  
6. loan defaults,  
7. microcredit loans 
8. moral hazard,  
9. payment levels,  
10. policy holders,  
11. rural microfinance,  
12. systemic risk  
13. transaction cost, 
14. trigger level,  
15. weather index insurance 
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Tool # 4: Agricultural Insurance 

 
1. What is it? – Concepts and Characteristics  

 
The primary objective of this lesson is to provide a basic understanding of different types of 
insurance schemes, their applicability and the pros and cons of using insurance as a risk sharing tool. 
 
Insurance is a mechanism used to transfer a specified risk by the insured to a third party; normally 
an insurer. The insured pays a premium to the insurer and in exchange, the insurer agrees to pay an 
indemnity (compensation for suffered, assessed losses) that occurs during and in accordance to the 
period as well as the terms and conditions of the insurance policy. Agricultural insurance is an ex-
ante measure to cope with farm production and/or revenue losses, thus helping to smoothen farm 
income over the years.  
 
Crop insurance to protect a farmer from unforeseen unfavourable shocks on yield or production can 
be a very useful tool and is more commonly used in developed countries. However, the application 
of this product in developing economies is very low and has proven complex. The results of efforts 
undertaken have borne mixed results.  Recent assessments show difficult challenges in improving 
insurance acceptance.  
  
As opposed to index-based insurance, specific yield or production insurance is generally for 
individual farmers as policy holders with their own contract covering protection against their own 

stated perils. Index-based insurance
6
, on the other hand, relies on the estimated losses based on the 

index value and does not require a field assessment of each policy holder.  Insurance offered 
primarily to clients with a low income and limited access to mainstream insurance services and other 
means of effectively coping with risk is called microinsurance. Microinsurance differs from 
traditional insurance as it requires targeting people with a low income and catering for their specific 
needs such as affordability and inclusiveness, simplicity and clarity in documentation, accessible 
processes, and building trust among target clients (McCord/IFAD 2012).   
  
The global usage of agricultural insurance, measured by the agricultural premium volume, increased 
dramatically between 2004 and 2007, rising from $8 billion to about $20 billion, primarily due to 
rising agricultural commodity prices (World Bank 2010b). The same World Bank survey also showed 
that livestock insurance is available in 85 percent of the 65 surveyed countries.  The insurance 
coverage measured by the premium volume is found to be much lower for livestock insurance than 
for crop insurance. 
 
Crop insurance is by far the most popular risk management tool used by U.S. crop producers, 
covering more than 200 million acres with a total premium of over $3 billion in 2003 with the two 
most popular crop insurance products against low yields and against revenue drops (Babcock et al. 
2004).  According to the USDA (2015), starting in the 2016 crop year, a new risk management tool 
called a Margin Protection Plan will be available in the United States in addition to traditional crop 
insurance policies in select counties starting with corn, rice, soybeans, and spring wheat. Under this 
insurance policy, farmers can protect their per acre net operating income, (i.e. a margin which is 
equal to expected revenue minus non-land costs) thus covering risks of unfavourable changes in 
yield, price and costs at a specified level.  
 

                                                 
6
 Given the prominence of Weather Index Insurance within the general instruments of agricultural insurance, it has been 

covered as a tool on its own (see Tool 5).  
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According to the USDA’s Risk Management Agency (RMA), under crop revenue insurance, 
compensation is paid to the insured farmer based on gross revenue shortfalls instead of just yield or 
price shortfalls. This insurance is subsidized and reinsured by the RMA. Under the crop yield 
insurance program, indemnities are paid to producers when yields fall below the producer’s insured 
yield level due to natural causes. Crop yield insurance is also subsidized by the USDA’s Risk 
Management Agency. The budgetary costs of insurance subsidies in the US are very high and 
controversial. 
 
Agricultural insurance is primarily used to insure production, and in some cases revenue.  For 
managing price and market risks, other market based tools, described in the next lesson, are more 
appropriate. 
 
In developing countries many pilot programmes have been developed over the years, targeting 
especially small-scale farmers. However, the use of agricultural insurance is still extremely low as it 
primarily involves farmers in developed countries (FAO 2005). Although the continent has 17 
percent of the world’s pastures and arable land, the value of premiums for agricultural insurance in 
Africa represents less than 0.7 percent of the world’s total (Centre for Financial Inclusion 2014).  
 
In recent years, however, with new and innovative programs such as index-based insurance aimed at 
small farm holders, the popularity of crop and livestock insurance is on the rise. According to the 
MicroInsurance Centre, in 2014 a total of 1.1 million people in the agriculture sector (including 
government subsidised insurance) in Africa were insured. Agricultural insurance has been one of the 
highest growth sectors (McCord 2015). In Kenya, agricultural insurance has staged a comeback in 
the last ten years, particularly due to the commercialisation of the dairy sector which increased the 
demand for livestock insurance (Kerer 2013). 
 
There is a need and potential for public private partnership in designing and implementing programs 
under this tool. 
 

2. Suitability of the tool 
 
This tool is suitable for all farmers especially those who face occasional catastrophic drops in 
production or market prices. Insurance options are more suitable for cash crops or market oriented 
livestock production systems.   
 
Agricultural insurance is applicable to cover risks of a single or multiple perils not under control of 
the farm operator, such as droughts, floods, hail, storms, hurricanes, fire, and theft, etc. These can 
affect crops (area and yield), animals and farm structures. The insurance can cover production risks 
and, sometimes are combined with price to insure also farm income, typically for commodities and 
markets where a well-functioning commodity exchange exists.   
 
Agricultural insurance, however, is not the universal solution to the risks and uncertainties that 
farmers face. It can only address part of the losses resulting from some perils and is not a substitute 
for good on-farm risk-management techniques, sound production and farm management practices 
and investments in technology (FAO 2005).  It should be promoted only when basic agricultural 
services, such as the timely availability of inputs, extension services, and efficient marketing 
channels for agricultural outputs, are in place (World Bank 2010b). 
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3. Advantages 

When used as part of a comprehensive agricultural risk management framework, agricultural 
insurance can contribute to the modernisation of agriculture (WB 2010b).  With affordable 
insurance, poor producers can protect their assets and productive capacity and weather the shocks 
of disastrous occurrences better than those without.  They can also correct the typical under-
investment behaviour that would normally keep them in a low income or perpetual subsistence 
situation. In general, households more susceptible to farming risks are less likely to invest in 
technology, fertilizer or improved seeds for crop production.  Thus, agricultural insurance products, 
especially those that cost less to administer (such as index-based insurance) can be seen as a 
preferred public policy intervention instrument particularly when combined with social safety nets 
to bring people out of the poverty trap (Barnett et al. 2007).  

The price of the insurance policy is a critical factor in a household’s decision making. For example, 
Cole et al. (2010) found that the demand for insurance is significantly price sensitive, with a price 
elasticity between -0.66 and -0.88. Thus, subsidies on premium can lead to an increased demand for 
insurance products. However, a note of caution by the World Bank (2010b) states, “Subsidizing 
insurance premiums can be justified to correct and promote competitive private agricultural 
insurance markets, usually in the form of public goods that enhance the risk market infrastructure 
(for example, data collection and management, research and development, and legal and regulatory 
framework)”. 
 

4. Disadvantages   
 

 Most of the agricultural insurance products designed for an individual policy holder require 
pre-disaster crop inspection and post-disaster physical loss inspection and therefore their 
administrative costs are generally too high for smallholder farmers.  

 Linkages between banks and agricultural insurance, especially in Africa, are not well 
established, which does not help to make insurance cost-effective for small and medium 
scale farmers (World Bank 2010b).  

 
The following are, as outlined by Mahul and Stutley (World Bank 2010b), some of the limitations 
which have made the uptake of private agricultural insurance slow, especially in developing 
countries.  
 

 Systemic Risk - risk that affects a large number of economic units, such as farmers and 
herders simultaneously, which can generate major losses to insurers. 

 Informational Asymmetries including adverse selection and moral hazard7 requiring 
measuring risks and monitoring farmer behaviour.  It is very difficult and expensive for 
private insurers to measure risks, collect relevant data, monitor producer behaviour, and 
establish and enforce underwriting guidelines. These problems are minimized in index-based 
insurance plans.  

 Limited Access to International Reinsurance Markets 

 Agricultural Risk Market Infrastructure - the lack of infrastructure (such as agricultural and 
weather databases and crop risk models, etc.) to support the agricultural insurance industry.  

 Low Risk Awareness – farmers may underestimate the likelihood or severity of catastrophic 
events.  

 Lack of Insurance Culture – a limited understanding of insurance benefits.  

                                                 
7
 Adverse selection implies where ‘high risk’ individuals are more likely to choose an insurance contract and 

more likely to have an accident and claim.  And moral hazard occurs where the insured may have weaker 
incentives to avoid risky behaviour and will be less cautious and have more accidents/claims once insured.  
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 Regulatory Impediments – a lack of enabling regulatory frameworks governing insurance 
markets  

 

5. Examples/Case studies: 

Example: 

  

  

 

 

 

 

 

 

 

 

 

Case study 

CASE STUDY 4: Indemnity-based crop insurance in Zambia (FARMAF) 

The primary stakeholders of this case are smallholder farmers (members of the Zambia National 
Farmer’s Union, ZNFU) who are participants in the crop insurance scheme, Lima Credit Scheme (LCS) 
who is the main credit provider, the District Farmers Associations (DFA) who co-guarantee the loan, 
the Zambia State Insurance Company (ZSIC) and other insurance and finance institutions in the 
country providing insurance against natural hazards such as droughts, lighting, floods, hailstorm, and 
fires. Judging from the significant increase in the number of farmers and the hectares covered over 
the last six years, this scheme can be seen as a success.  This case study shows how this tool can be 
instrumental in increasing a farmer’s ability to manage production risk.   

Box: Crop Insurance Schemes in India 

On 14 January 2016 Indian Government announced a new insurance program, called the Prime Minister Crop 
Insurance Scheme, under which farmers will pay between 1.5 and 2 % premiums for food grains and oilseeds 
and up to 5% for horticultural and cotton crops starting from the current season. The Government’s target is to 
cover nearly 50% of farmers all over the country.  

This new schemes follows a set of crop insurance schemes employed in the country. Agriculture Insurance 

Company of India (AIC) and ten private General Insurance Companies to implement crop insurance 

programme.  The National Crop Insurance Programme (NCIP) consists of three main components:  

 Modified National Agricultural Insurance Scheme (MNAIS) 

 Weather Based Crop Insurance Scheme (WBCIS) 

 Coconut Palm Insurance Scheme (CPIS) 

All of these schemes involve various levels of subsidy in the premium rates up to 75 percent.  

 
Source:http://economictimes.indiatimes.com/news/economy/policy/cabinet-approves-new-crop-insurance-
scheme/articleshow/50559022.cms, and Information provided by the Minister of State for Agriculture. Press Information Bureau, Ministry 
of Agriculture, Government of India. 04-August-2015.  
http://pib.nic.in/newsite/PrintRelease.aspx?relid=124296 

 

http://economictimes.indiatimes.com/news/economy/policy/cabinet-approves-new-crop-insurance-scheme/articleshow/50559022.cms
http://economictimes.indiatimes.com/news/economy/policy/cabinet-approves-new-crop-insurance-scheme/articleshow/50559022.cms
http://pib.nic.in/newsite/PrintRelease.aspx?relid=124296
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Indemnity-based crop insurance in Zambia 
 

The insurance case in Zambia focuses on the Lima Credit Scheme (LCS). The objectives of LCS is to 
provide smallholder farmers without collateral with commercial agricultural credit services based on 
group  savings and loans approach. The District Farmers Associations (DFA) has to co-guarantee the 
loan. Moreover, the Agrisure policy issued by the Zambia State Insurance Company (ZSIC) is a 
mandatory element within LCS. In 2014, two other insurance companies have come on board namely: 
African Grey Insurance and Mayfair Insurance. 
 
Farmers participating in the scheme are member of the Zambia National Farmers’ Union (ZNFU). LCS 
funds mainly smallholders and targeted smallholder farmers average loan sizes of US$600 – US$700. 
Farmers are able to produce for the market (beyond subsistence) and practice farming as a (potential) 
business. The program targets farmers who organise themselves into groups of 10-20 farmers based 
on mutual trust, reputation and commodity focus. 
 
At the start of the scheme only maize was amenable for insurance. Maize is the dominant food crop as 
well as cash crop in Zambia. Peril covered by the Agrisure policy includes damage or destruction of 
crops caused by natural events such as drought, lightning, flood, hailstorm and fire. In case of 
calamities the insurance indemnifies the cost of inputs for which credit was obtained. The insurance 
company carries out preharvest assessments. The agricultural inspector will write down the 
recommendations he has given to farmers with regards to improve farming practices. In case of a 
claim, the inspector will check the recommendations were implemented. The claim is not eligible if 
the agricultural recommendations are not Launched in 2008/2009 season the granted credit and thus 
exposure by ZSIC increased to US$ 3.98 million in the 2013/2014 season. Benefiting farmers have 
increased to 16,780 cultivating 36.700 hectare over the same period (Table 1). In 2008/2009 the 
insurance started with a premium set at 5% of the insured. 
 

Table 1: Key characteristics of Lima credit and indemnity-based insurance scheme in Zambia. 
Year Number  of farmers Hectares Premium (%) 

2008/2009 600 600 5 

2009/2010 1,334 2,229 5 

2010/2011 1,511 3,320 5 

2011/2012 4,723 10,300 4 

2012/2013  21,000 4 

2013/2014 16,780 36,700 4 

 

Currently, the premium has been reduced to 4%. Premium differentiation to discriminate between 
exposure units more or less at risk is absent. The participating DFAs have paid premiums amounting 
US$ 423,600 under the current Lima farming season. In 2014/15 season, it’s projected that farmers 
will pay premiums approximately US$ 625,000. 
 
A smallholder farmer deposits 50% of the full supply of his input requirements in a fixed term 
collateral account. Interest payments on his deposit amounts 4%, which is lower than inflation. Input 
suppliers deliver on order from ZNFU to respective destinations where the DFAs management is 
responsible for distribution to farmers. The financing bank pays the invoice of the input supplier on 
confirmation of successful completion of the contract by ZNFU.  
 
ZNFU envisages to reach ultimately 35.000 farmers in the coming years. In the Lima expansion plans 
ZNFU foresees that other field crops (e.g. soybean and other beans), livestock, vegetables and asset 
finance are incorporated into Lima. Moreover it strives to create more competitive financial service 
packages for small-scale farmers that not only provide access to seasonal credit but also provide 
access to medium & long term inputs & asset finance. 
 

Source: Van Asseldonk et al. 2015. Evidence of linking crop insurance and rural credit.  
Policy Brief No . Page 2. 
http://www.farmaf.org/images/documents/Operational_materials/policy_brief/FARMAF_Policy_Brief_Insurance

_2015.pdf 

http://www.farmaf.org/images/documents/Operational_materials/policy_brief/FARMAF_Policy_Brief_Insurance_2015.pdf
http://www.farmaf.org/images/documents/Operational_materials/policy_brief/FARMAF_Policy_Brief_Insurance_2015.pdf
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6. Assessment Test for Tool # 4: Agricultural Insurance 

Indicate whether each statement below is true or false.  
 

1. Agricultural insurance is a mechanism used to transfer a specified risk related to farm yield, 
production, price or income by the farmer (who agrees to pay a premium before the 
disaster), to an insurance company (who agrees to pay an indemnity after the disaster). 
 

2. Crop insurance is one of the most popular risk management tools used by farmers in 
developing countries but not by farmers in developed countries. 
 

3. Subsidies for farm insurance premiums in many developing countries may be justified for 
correcting and promoting competitive private agricultural insurance markets, usually in the 
form of public goods that enhance the risk market infrastructure (for example, data 
collection and management, research and development, and legal and regulatory 
framework). 
 

4. The insurance industry faces the usual problems of systemic risk, adverse selection and 
moral hazard.  However, in agricultural insurance, these problems are limited and can be 
overcome easily. 
 

5. The insurance coverage measured by the premium volume is found to be much lower for 
livestock insurance than for crop insurance. 
 
 

 
Answers 
 

1. True 
2. False; it is more commonly used by developed country farmers and in countries where high 

subsidies are available. 
3. True 
4. False; these problems are more evident (especially systemic risk) for agriculture. 
5. True. 
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Tool # 5: Weather Index Based Insurance  

 

1. What is it? – Concepts and Characteristics 
 
The weather index insurance (WII) instrument is an alternative to traditional crop insurance used in 
developing countries. In recent years, it has been tried mostly on a pilot project basis in many 
countries. The evidence so far has been mixed with some promises for upscaling and wider use as 
well as some cases of failure.  The main objective of this tool is to provide a basic understanding of 
different modalities of this type of insurance, its pros and cons and to provide examples and 
experiences with its adoption, especially in Africa. 
 
Index-based agricultural insurance consists mainly of the following types:  

1. Area-yield index insurance which provides insurance against fluctuations (drops) in 
production (area and/or yield), determined on the basis of crop performance in a given area 
measured in terms of an index. 

2. Weather index insurance based on meteorological stations data, and  
3. Weather index insurance based on satellite images.  
4. Index-based mortality insurance for livestock based on satellite images, and 
5. Index-based mortality insurance for livestock based on animal population statistics.  

 
Insurance schemes 2, 3 and 4 above, are focused on the performance of weather factors (perils) 
stipulated in the insurance contract. These have gotten more attention in recent years and thus are 
covered in more detail in this lesson.  
 
Successful implementation of a WII scheme depends on keen participation and 
involvement/commitment of various stakeholders including - 

 Farmers who are interested in purchasing/acquiring insurance protection (with or without 
subsidies),  

 Governments to provide overall enabling regulatory and legal framework, available public 
weather and agronomic data, and possible subsidies or other social protection,  

 Insurance companies willing to provide insurance,   

 Donors, operating INGOs and local NGOs to play facilitating and catalytic roles. 
 
WII is similar to other forms of insurance except that it follows a simplified procedure in which 
indemnity payments (compensation for damages or loss) are based on values obtained from an 
index that serves as a proxy for losses by all farmers.  This eliminates the need for a costly 
assessment of the actual damages of individual policy holders. WII is based on the assumption that 
there is a strong correlation between the defined weather parameter (e.g. rainfall or temperature in 
a given area) and the yield of the crop(s) being cultivated by the insured farmers.   
 
For transparency and unbiased actions required in the execution of WII, the terms of the policy 
contract, including the critical values of the agreed index, payoff amounts, etc., are discussed and 
agreed upon. The indemnity payment is based on the level of the index, gradually increasing from 
the predefined trigger level (say, for example, 200 mm of rain) and reaching a maximum pay-out at 
or below the specified level (e.g. 100 mm).  The total sum of the insured amount is generally based 
on the cost of production and the area cultivated.  
 
A typical contract will also specify the trigger and full payment levels of the index (for example, 
based on cumulative rainfall) in the key periods of risk, namely crop establishment, vegetative and 
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crop flowering/harvesting stages, during the crop calendar. In practice, there could be other 
complexities related to rainfall distribution and the potential and actual impact on yield and area. 
 
A recent World Bank/IFC study (2015) explains the nature of WII as follows: “From a behavioural 
perspective, index-based insurance is akin to a lottery or gambling on the weather. To sell traditional 
insurance, a potential customer must be convinced that there is a reasonable probability of a loss 
that must be covered. On the other hand, the customer only needs to believe that the weather is 
variable and unpredictable in order to find index-based insurance attractive. …From an economic 
perspective, index-based insurance provides a buffer to protect the farmer against shocks that is 
similar to having savings. However, savings would be less convenient for weather protection if the 
farmer has not accumulated sufficient amount to cover their losses in the event of a drought”. 
 
This instrument is viable and has been adopted in developing countries where traditional crop or 
livestock insurance is not commonly used due to small farm holdings (acreage or herd size) and a 
lack of financial and insurance products/services. However, in many cases, the schemes have not 
been successful.  
 
In Mongolia, a variation of WII for livestock is called Index-Based Mortality Insurance, where animal 
population statistics is used to determine livestock losses over a predetermined period of time 
(World Bank 2011b). Once losses surpass a predetermined threshold, pay-outs are triggered. 
 
In Kenya, a strong correlation between the livestock mortality rate and weather data captured using 
the Normalized Difference Vegetation Index (NDVI) based on satellite data for the last 40 years on 
vegetation covered in the Marsabit district, was used for WII (Kerer 2013).  The model predicted the 
actual mortality in years that were affected by drought. The basis risk, meaning the probability that 
the index was triggered but no actual losses occurred or that the index was not triggered but losses 
occurred, was below 10% which was deemed reliable enough to proceed with the commercialization 
of the product.  

WII policies are primarily purchased by farmers, households or small-business owners but can also 
be distributed to them by organizations such as aid agencies, financial service providers, farmers’ 
associations, input suppliers, processors or NGOs, sometimes bundled in with other services. For 
example, a bank or MFI may require a farmer to purchase an insurance policy along with a loan 
provided by them.   
 
In practice, when it comes to deciding about the subsidies for such programs, most situations may 
require a balance of both social and commercial objectives.  An insurance scheme with a clear social 
objective that protects lives and assets from catastrophic losses inevitably would require subsidies 
and special delivery channels to be aligned with relief or social protection interventions (World Bank 
2011a).   
 
Finally, it should be mentioned that there is a need and potential for public private partnership in 
designing and implementing programs under this tool. 
 

2. Suitability of the tool 
 
As a tool, WII is suitable for all farmers to transfer area, yield and production risk arising from 
abnormal weather such as droughts, floods or temperatures that are too high or low for crops and 
livestock, to an insurance provider.  WII schemes can be applied to all crops. It can also be applicable 
to livestock with some modification, such as the use of a vegetation index (NDVI) instead of the 
usual rainfall index (e.g. Marsabit district in Kenya in Kerer 2013) or animal population and their 
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mortality statistics as practiced in Mongolia. Thus, WII can be a suitable risk management tool to 
protect farmers/herders from animal loss based on extreme weather.  
 

Given that the variables suitable for index should be based on a transparent process and reliable and 
timely data that can be verified independently, WII is more applicable to factors such as rainfall and 
temperature that are highly correlated with yields.  Crop damage occurs when the level of rainfall is 
too high or too low (causing droughts or floods). Trigger levels should be identified accordingly.  

 

Other factors such as localized hail, earthquakes, fires, etc. are not easily correlated to an observable 
and measurable factor and are therefore not suitable for an index-based insurance instrument. It is 
also possible that a simple cumulative rainfall index may be poorly correlated with crop yields. In 
such cases, a more sophisticated methodology involving weather yield index (WYX) models linking 
various rainfall derivative factors and crop yield may be more appropriate (FAO 2006).   

 
3. Advantages 

 
The IFAD/WFP study outlines the following advantages of WII as opposed to conventional insurance: 

 Transparency. Index insurance contracts usually allow the policyholder direct access to the 
information on which the pay-outs will be calculated. Trust is strengthened by transparency.  

 No on-farm loss adjustment. This is a primary advantage of index insurance, as on-farm 
estimation of losses (loss adjustment) is quite complex, costly and may not be credible in 
many low-income countries. 

 Lack of adverse selection. Adverse selection occurs when potential insured parties have 
hidden information about their risk exposure that is not available to the insurer, who then 
becomes more likely to erroneously assess the risk of the insured. Traditional insurance 
encourages high-risk producers to insure, while risks and premiums are calculated on the 
average producer. Index insurance requires that all insured farmers within the defined area 
have the same insurance pay-out conditions, regardless of their specific risk exposure. 
Hence, insurers and clients benefit from reduced adverse selection. 

 Lack of moral hazard. Moral hazard occurs when individuals engage in hidden activities that 
increase their exposure to risk as a result of purchasing insurance, or attempt to influence 
the claims outcome. These hidden activities can leave the insurer exposed to higher levels of 
risk than had been anticipated when premium rates were established. With WII, there is no 
benefit in individual producers trying to influence claims. All producers in the defined area 
are treated equally.  

 Addresses correlated risks. Index products work best where there are correlated risks. Using 
traditional products, perils such as drought are challenging to insure.  

 Low operational and transaction costs. Index insurance requires limited individual 
underwriting (client assessment). It can be distributed, and claims can be settled, at a 
relatively lower cost.  

 Rapid payout. The measurement of weather station data, with no field loss adjustment, 
allows rapid pay-outs. 

 
A recent study by Swain (2015), in a frequently disaster-affected state like Odisha in India, showed 
that “the Weather Based Crop Insurance Scheme (WBCIS, an area-based rainfall insurance) performs 
better than the National Agricultural Insurance Scheme (NAIS, an area-based crop yield insurance) 
because of its higher adoption rate, higher percentage of farmers benefited, lower premium, faster 
claim payment, and frequent indemnity payment.”  
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4. Disadvantages  
 

The same study outlines the following as disadvantages of WII:  

 Basis risk. Basis risk in WII is a key constraint. The basis risk is the difference between the 
loss experienced by the farmer and the payout triggered. It could result in a farmer 
experiencing yield loss, but not receiving a pay-out, or in a pay-out being triggered 
without any loss being experienced. Index insurance works best where losses are 
homogeneous in the defined area and highly correlated with the indexed peril.  

 Limited perils. WII normally covers only one, sometimes two, weather perils. Although 
this reduces the cost compared with multi-peril crop insurance, the product may not 
provide broad enough coverage to satisfy risk management needs.  

 Replication. The triggers, limits and increments of a specific product need to be adjusted 
to reflect the weather parameters of each weather station. Different product designs are 
required for different crop types (or at least generic crop types). WII requires 
considerable technical work in its implementation. Also, there is a need for more weather 
stations in order to have an accurate picture of the local weather performance, crop 
losses and compensation to farmers. 

 Technical capacity and expertise are required, particularly during the initial design phase 
for new products, in agro-meteorology and in operationalizing the products.  

 Lack of data. WII depends on the availability and quality of weather data, which can 
drastically vary from country to country. In developing countries, the shortage of 
historical and real-time weather data is often a major hurdle. Weather date need to be 
combined with production and yield variability for a competitive index insurance policy 
design. Collecting good production and yield historical data at farm level is often even 
more challenging. 

 
5. Examples/Case studies        

 
CASE STUDY 5: Index-based insurance in Burkina Faso (FARMAF) 

This case study is a report on index-based insurance issued by PlaNet Guarantee in Burkina Faso to 
provide risk protection to farmers facing potential crop damage due to drought. Microfinance 
institutions implement the PlaNet Guarantee, providing access to weather based insurance in 
selected villages. The index value is determined by monitored evapotranspiration data over three 
stages of crop development (30, 20 and 40 days starting after seeding).  PlaNet Guarantee insurance 
covers maize but it aims to expand coverage to other crops, for example, cotton. The premium rates 
are around 10%. The Burkina Faso project is part of a larger project for West Africa, that aims to 
raise awareness of agricultural insurance to more than 165,000 farmers. This tool provides 
protection to a wide group of farmers in the geographic region, enhancing the ability of smallholder 
farmers to transfer their risk to the insurance providers.  
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Index-based insurance in Burkina Faso 
 
In Burkina Faso, several micro finance institutions market the PlaNet Guarantee cover in 2013/2014. 
Confédération Paysanne du Faso (CPF) and CIRAD collaborate with PlaNet Guarantee to foster 
weather insurance take up in a limited number of villages and to assess the impact of insurance of 
farmers’ income. Although the insurance contract is optional the credit agencies are becoming more 
stringent in requesting this cover. Insured farmers without credit are rare in Burkina Faso.  
 
The pay-outs for index insurance relate to specific weather events which is in Burkina Faso the 
decadal relative evapotranspiration. The index value is indirectly assessed by remote sensing with a 
grid size of 3 km by 3 km. Triggers below which payments are made correspond to percentile 5% of 
historical long running decadal relative evapotranspiration data. Threshold for full payment is 
adjusted depending of areas and crop development period. Yet pay-outs are dependent on three 
specific periods mimicking the different stages of maize production (since 2012). The first stage 
covers 30 days after seeding (1st of July), the second stage comprises 20 days and the last stage 40 
days. Pay-outs are proportionally to the total covered amount for the three subsequent stages are 
30%, 100% and 100% respectively. 
 
The insurance case in Burkina Faso focuses on an index-based insurance scheme issued by PlaNet 
Guarantee. The scheme covers drought risks in maize. Maize is selected since it requires relative high 
amounts of inputs and output is more volatile than for example millet and sorghum which are more 
resistant to drought. The system works by a combination of crop insurance and a rural credit facility. 
The credit agency insures their portfolio of loans whereby the lenders sign in addition to the loan 
contract an accompany insurance contract. The pay-outs are made via the credit agency but is 
withhold if the credit is not returned. 
 
In Burkina Faso the scheme was launched by a pilot with 194 maize producers during the 2011 
season by PlaNet Guarantee while in 2013/2014 2,072 producers were insured. Producers pay a 
premium of 9.5% of the loan amount requested since 2012. The premium is not differentiated 
between covered zones and regions, but each zone and region has its specific threshold level (and 
thus actuary fair). This implies that protection levels are higher in the South which is less drought risk 
prone. The micro finance institution also requests a deposit amount of 25%.  
 
Table 2: Key characteristics of maize index-based insurance scheme in Burkina Faso. 

Year 1/ Number of farmers Hectares Premium Premium (%) 

2011 194 227 35,000 10.0 

2012 1,340 1,507 155,000 10.8 

2013 1,885 1,813 145,000 10.8 

2014 2,072 2,212 210,000 9.5 

1 Subscription around July, harvest around October, pay-offs if any before the end of the year. 
 
PlaNet Guarantee seeks to extend the experiment conducted among 10,000 producers for 
subsequent seasons, expanding to other crops. In 2013 the PlaNet Guarantee insurance scheme was 
extended to cotton production, and 446 producers took up the product. Note that the Burkina Faso 
project is part of a larger project whose objective is to develop parametric agricultural insurance 
systems in WAEMU countries, including Senegal, Mali and Burkina Faso. This facility should cover at 
least 60,000 people by the end of 2015 in West Africa and raise awareness to more than 165,000 
farmers on agricultural insurance. 
 
Source: Van Asseldonk et. al. 2015. Evidence of linking crop insurance and rural credit by FARMAF Policy Brief No. 1 p. 4.  
http://www.farmaf.org/images/documents/Operational_materials/policy_brief/FARMAF_Policy_Brief_Insurance_2015.pdf 

http://www.farmaf.org/images/documents/Operational_materials/policy_brief/FARMAF_Policy_Brief_Insurance_2015.pdf
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6. Assessment Test for Tool # 5:  Weather index based insurance  

A farmer who has heard about a weather index insurance (WII) scheme being promoted by the 
government in his area approaches his District Extension Officer (DEO) for advice.  The DEO explains 
to the farmer whether each of the following descriptions of the WII scheme is appropriate (accurate) 
or not.       
 

1. WII is suitable to transfer crop and livestock production risks arising mainly from abnormal 
weather such as droughts, floods or detrimental levels of temperatures, but not from other 
factors such as hail, earthquakes, fires, etc.  
 

2. The most important advantage of WII is the relatively low operational and transactions costs 
since there is no need for a costly on-farm loss assessment.   
 

3. The WII insurance payouts can be much quicker given that the measurement of weather 
station data, with no adjustment of individual farm production performance is required. 
 

4. Index insurance requires that all insured farmers within the defined area have the same 
insurance payout conditions, regardless of their specific risk exposure, thus there is a higher 
chance of “adverse selection”. 
 

5. There is a lower chance of “basis risk” in WII.  A basis risk is the difference between the loss 
experienced by the farmer and the payout triggered, meaning the chance that the payment 
was triggered but no actual losses occurred or that the index was not triggered but losses 
occurred.  
 

 
Answers 
 

1. Accurate. The peril has to be easily measurable, highly correlated to production 
performance. WII can be adopted for both crop and livestock production with the selection 
of appropriate indices. 

2. Accurate.  Estimation of an individual farmer’s field loss is not required.  
3. Accurate, when reliable and timely weather data is available.   
4. False. WII leads to a lower chance of adverse selection, not higher. 
5. False. Higher basis risk in WII. 
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Tool # 6: Agricultural Finance and Microfinance  
 

1. What is it? – Concepts and Characteristics  
 
Financial markets for agriculture in most developing countries are constrained by two main factors. 
Formal credit offered through official banks and other credit institutions is not well established, not 
accessible in rural areas and requires collateral in the form of real or liquid assets which most small, 
subsistent and tenant farmers may not have. Secondly, the informal credit from private money 
lenders usually carries an exorbitant interest, making it unaffordable or not profitable.  Thus, due to 
a lack of access to credit, farmers may not be able to invest in improved seeds, fertilizer and other 
technologies that are considered necessary to enhance farm productivity and move households out 
of the poverty trap. Therefore, having access to secure and affordable credit for farming is 
potentially an important tool for coping with risks in agriculture. The main objective of this tool is to 
understand how access to credit for agricultural activities is likely to help in minimizing and 
managing different types of risks in the sector. 
  
Undoubtedly, financial services play a critical role in reducing poverty8 and managing risks, including 
basic services such as secure savings accounts. Permanent access to financial services can help poor 
people take control of their lives. Good management of very small assets can be crucial to the 
survival of poor people who live in precarious conditions, threatened by a lack of income, shelter 
and food. To come out of poverty, farmers need to be able to borrow, save, invest and protect their 
family income against risk.  Thus, access to secure credit can be a risk management tool for 
agricultural enterprises.  
 
Banking and other financial services are not easily accessible to farmers, entrepreneurs and small 
businesses in remote rural areas or low income clients throughout the country. Microfinance 
Institutions (MFIs) were primarily created to provide credit and other financial services to such 
clients. They offer basic financial services (typically loans and savings but some may offer a wide 
range of individualized financial services) to individual clients or a group of clients as one unit.  
 
Since the success of “Grameen Bank” in Bangladesh during the early 1980s, MFIs have become 
popular in many developing countries. Some have evolved from non-government organisations 
(NGOs) working in poor communities with a strong social service orientation. Their transaction costs 
vary a great deal and therefore their charges also range from very low to very high, especially given 
that they deal with very small amounts per account and whether they themselves receive external 
aid/development funding.  
 
MFIs can provide services in a cost efficient way, especially if they are able to provide loans without 
collateral and reduce the transaction costs of dealing with accounts involving meagre sums of 
money.  MFIs that follow the group loan approach (such as Grameen Bank, Village/Community Bank, 
informal savings groups, etc.) use peer pressure of the members in the group to minimize problems 
of moral hazard, adverse selection and loan defaults  (see for example, IFAD 2005 project in Gambia 
which supported more than 30 village bank networks). In general, membership-based organizations 
can facilitate access to financial services and be viable in remote rural areas (IFAD 2005c).  
 
A rotating savings and credit associations, or ROSCAs, are community level informal or 'pre-co-
operative' microfinance groups that have been in operation in most developing countries.  It 
involves a group of individuals who agree to meet for a defined period in order to save and borrow 

                                                 
8
 See IFAD (2008). 
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together and thus perform a financial service of credit provision in an informal way. The success of 
this collaborative finance model has been based on the peer pressure and peer involvement.  
 
The use of mobile communication technology for the delivery of financial services in developing 
countries has been increasing, enabling a greater outreach to the rural population. FAO has piloted a 
mobile financial services scheme in Zimbabwe since 2007 and Stewart Bank and Econet Wireless 
have been offering savings and loans services since 2011 to over a third of the rural subscribers in 
Zimbabwe. This innovative business model of reaching a large number of users at relatively low 
transaction costs by using existing mobile phone networks and involving other stakeholders in the 
value chain such as input suppliers, is very promising for its potential in less developed and 
developing countries. 
 
A report by Deutsche Bank (2007) emphasized that the evolution of microfinance into a niche 
investment product attracts both retail and institutional investors. Microfinance is also said to 
benefit from a further strong rise in socially responsible investments. In 2007, Forbes Magazine 
published a list of the 50 Top MFIs in the world out of the 641 reviewed9.  Based on the scale, 
efficiency, risk and returns criteria, Bangladesh and India had 7 each in the top 50, followed by 
Bosnia and Herzegovina, Morocco and Peru with four each and Colombia with three. Among African 
countries only Egypt, Ethiopia and Morocco were listed as having MFI(s) in the top 50. Of course 
there will be many more in the full list (unfortunately, it is not published).  
 
As stated by IFAD (2009), “Innovations in financial services, particularly in microfinance, have 
enabled millions of women and men in rural areas – formerly excluded from the financial sector – to 
gain access to these services on an ongoing basis.” The Grameen Bank for example, serves mostly 
women, 97% of their over 8 million borrowers. 
 

The access to much needed financial services, including agricultural credit, can be enhanced very 
efficiently with the public-private partnership in designing and implementing programs under this 
tool. 
 

2. Suitability of the tool 
 
Agricultural finance is suitable as a risk management tool only for those farmers who can make 
productive use of the funds borrowed.  In general, cash crop farmers or market oriented small or 
large farmers are more likely to use this tool. However, the tool could be just as beneficial to 
smallholder farmers and food crop producers provided they follow the basic financial management 
of their activities.  
 
Before making the decision to access credit, the individual farmer or a small business entrepreneur 
needs to consult with different advisors, namely agricultural extension agents, farm management 
specialists, local financial institution staff or other experts.  In order to use the services of 
agricultural finance and microfinance institutions for effective agricultural risk management, farmers 
need to have a credible business plan before they embark upon obtaining finances.  It is vital for the 
entrepreneur to find out answers to questions such as: 
    

 Is acquiring loan the best option, is it going to add to your profitability and what are the 
expected benefits, costs and potential risks? 

 Who are the providers of credit and financial services formal and semi-formal institutions in 
the region? What is their trustworthiness and what are their requirements (terms and 
conditions, fees, charges, collateral requirement, repayment flexibility etc.)? 

                                                 
9
 Source: http://www.forbes.com/2007/12/20/microfinance-philanthropy-credit-biz-cz_ms_1220microfinance_table.html 

http://www.forbes.com/2007/12/20/microfinance-philanthropy-credit-biz-cz_ms_1220microfinance_table.html
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 Do they offer other financial services such as savings/chequings accounts, lines of credit, 
fund transfers (including subsidy or other safety net payments), the nature of collateral 
requirements, insurance, etc? 

 Are there any special programs offered and if you are eligible, any aid or development 
projects in the area and how can you take advantage of them? 

 
3. Advantages 

 
Access to banks and other formal institutions to receive agricultural finance services can be very 
useful for farmers in realizing truly productivity/profitability enhancing projects. Financial services 
can potentially be used to protect from most sources of risk. MFIs may provide services that are 
otherwise not available elsewhere, even if they are run by NGOs or non-profit organizations.  
 
Microcredit loans can also obtain relatively high rates of return mainly due to the scale effect. For 
example, if a small street vendor buys his commodity for 50 cents and sells it for a dollar, he gets a 
return of 100%. However, generally speaking, this is not possible for a large business.  
 
Microfinance is also seen as a tool to help reduce income inequality and help reduce poverty by 
focusing on the poor and helping them to participate in the economy (Hermes).   
 

4. Disadvantages  
 
Although most agree that there is an overall positive effect of microfinance such as school 
enrolment, women empowerment, and making people’s lives better (Banerjee et al., 2015), it has 
also been criticised by many (e.g. Cooper 2015) for all the problems it faces including loan defaults, 
low net returns on small loans due to high transaction costs (on average over 30% interest on loans 
and negative returns on savings) and not having a significant impact on poverty reduction overall.   
 
As stated by Skees (2003), a major advantage of microfinance institutions has been the ability to 
pool risk as long as the risk is not correlated.  However, risk in agriculture can be highly correlated, 
meaning a large number of households are likely to face bad outcomes (poor yields, unfavourable 
prices, etc.) together.  That’s why small rural finance entities are not able to pool and manage 
correlated risk on their own. On a more positive note, two innovations offering the most hope are: 
1) the use of global futures markets by intermediaries who can offer a form of price insurance; and 
2) the use of index insurance contracts to shift natural disaster risk into the global markets. Hence, 
blending these forms of index insurance and rural finance is seen as the ideal strategy. 
 
There can be problems of trust with MFIs and NGOs arising mainly from poor regulations, political 
interference, high inefficiencies, poor institutional infrastructure, lack of technical, managerial 
expertise, etc.   
 
However, many of these problems are solvable by relying on innovations through public and private 
mechanisms to make credit and financial services available as efficiently as possible while tying these 
to some forms of national/international public support.  
 

5. Case Studies 
 
CASE STUDY 6: Equity building society of Kenya reaches rural markets (IFAD) 

This case study outlines the strategy employed by Equity Building Society in Nairobi and Kenya’s 
Central Province to expand its operations for low and moderate-income farmers in remote rural 
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areas. It now provides loans to medium- and small-scale tea and dairy farming, secured by the 
farmer’s contracts with agribusinesses. By developing a more customer and market driven approach, 
with assistance from international donor organizations, Equity Building Society managed to prevent 
the bank’s collapse by providing mobile banking and adopting a microfinance model in agriculture.  
This is one of the key standard ARM tools and when available at reasonable terms and conditions, 
can modernize farming operations and help farmers to manage various risks in agriculture.     
 

  
Equity Building Society of Kenya reaches rural markets 
 
Summary 
Equity Building Society provides microfinance services to more than 250 000 low- and moderate-
income citizens in Nairobi and Kenya’s Central Province via a network of branch offices and mobile 
banking units. After a decade of extending long-term mortgage loans to an untargeted clientele with 
meagre results, Equity altered its approach. In 1994, the bank began tailoring its loan and savings 
products to a microfinance market, eventually adding two loan products for tea and dairy farmers. 
The products are secured by agribusiness contracts.  
 
By the end of 2003, Equity’s deposit base had grown to USD 44 million, and loans topped USD 21 
million. Thanks in part to strong donor support, Equity instituted a mobile banking programme in 
2000 with the purpose of efficiently reaching more clients in remote rural areas. Mobile operations 
have been successful, covering costs and accounting for more than USD 1.3 million in deposits in 
2003. Mobile banking has also decreased branch congestion and improved the brand image and 
visibility of Equity.1 This case study outlines the strategy employed by Equity1 to expand its rural 
outreach.  
 
Background 
 
Meeting the challenges of rural services 
In order to expand its client outreach sustainably in rural areas, Equity developed demand-driven 
products for farmers, improved operational efficiency and introduced mobile banking operations. 
The groundwork was laid for this through a much-improved management information system.  
 
Developing products that responded to rural customer needs  
Two new products were specifically developed to meet the needs of agricultural customers: a crop 
advance loan and a farm input loan. These loans range in size from USD 21 to USD 820 and are 
made to tea, coffee and dairy farmers for terms of up to one year. The crop advance loan is based on 
expected farm production and is intended to smooth consumption or permit farmers to invest in 
another enterprise before crop sales have been realized. The farm input loan is intended for the 
purchase of fertilizer, pesticide, farm labour and other seasonal inputs. Farmers pay commercial 
interest rates of 21 to 24% annually on these loans, charged on the declining loan balance. 
 
To mitigate risk, both types of loans must be secured by agribusiness contracts and are made only to 
farmers receiving regular payments by produce processing and marketing companies. Kenya Tea 
Development Agency, for example, processes, markets and sells tea on behalf of farmers, paying 
them a monthly advance over the course of the growing season, followed by an annual bonus based 
on the actual proceeds of the processed tea sales. In order to be eligible for Equity loans, farmers 
open a savings account with Equity, to which Kenya Tea Development Agency transfers monthly and 
bonus payments. Upon approval, Equity loan proceeds and automatic loan repayments are posted to 
this account, backed by the contractual payments of Kenya Tea Development Agency. 
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Reaching clients in remote areas  
As Equity regained its footing in the late 1990s through the provision of more demand-driven 
products, it began to focus on building a larger clientele. Establishing permanent branches in remote 
rural areas was not financially tenable, so Equity struck on the idea of mobile banking units. The 
effort began with USD 262 000 of Equity’s own capital in 2000. Two four-wheel drive vehicles were 
put into service in rural areas with population densities of over 400 people per k2. As the viability of 
the mobile units became clear, a USD 411 000 grant from the Department for International 
Development (UK) permitted Equity to integrate more sophisticated technology and increase the 
scale of its mobile banking outreach.  
 
The mobile units make weekly visits to each community that they serve and provide most services 
available at Equity branches, including processing and administering five different savings products 
and several loan products, as well as general financial services (such as the sale of cashier’s checks 
and interbranch cash transfers). Mobile customers pay a modest monthly fee for the service (lower 
than bus fare to the nearest branch) to help Equity cover related expenses.  
 
As of early 2004, Equity’s mobile units profitably served 29 rural villages and about 12 000 clients on a 
regular basis.5 A number of special features enable these units to operate successfully in the rural 
Kenyan environment:  
 
Donors and investors 
Equity Building Society is a privately held Kenyan company. The majority of its equity (84%) is held by 
Equity management, staff and clients. In 2003, the international equity investment fund AfriCap 
purchased 16% of the company. Equity proactively sought international assistance to accomplish its 
goals, and donors responded to the institution’s focused requests. Since 1993, the bank has received 
donor and investment assistance in the following forms:  
 
One of the most important factors in donor funding has been a commitment to provide Equity 
leadership and staff with the skills and expertise necessary to make sound, strategic decisions on 
their own.14 Donors have focused on building institutional capacity, while standing back to allow 
Equity to develop its own products and implement necessary changes. 
 
Lessons learned  
 
The following lessons can be gleaned from Equity’s experience in reorienting its services towards 
microfinance clients, including rural borrowers and savers.  

 Developing a market-driven, customer-focused approach was a prime factor in turning 
around a poorly performing portfolio, increasing deposits and reaching rural customers. 

 Mobile banking units can be a viable answer to the problem of reaching isolated clients in 
rural areas. 

 Flexible rural delivery mechanisms such as mobile banking need not be restricted to credit 
and deposit services, but can be used to offer a number of different services, including inter-
branch cash transfers. 

 Loans secured by contractual agribusiness payments can be an effective method of extending 
credit to farmers without taking on extensive risk, although this practice can exclude many 
smaller farmers. 

 A sound management information system provides the basis for any product or technological 
innovation. The combination of a reliable management information system and innovation 
can improve institutional efficiency, lower the cost of service delivery, increase customer 
satisfaction and perception and allow for greater product customization. 

 The initial expense of new technology, such as a management information system and mobile 
banking units, may justify initial donor grant support. 

 Emphasizing institutional capacity-building is a proven donor tactic for effectively supporting 
long-term MFI sustainability and growth.  
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Conclusion 
 
The successful turnaround of Equity between 1993 and 2003 shows the tremendous institutional 
adaptability and commitment of the MFI. Its mobile banking operation provides rural Kenyan 
citizens with access to secure financial services at an affordable cost and on a consistent basis 
and has increased both the deposit base and the profitability of the bank. Many former branch 
customers are now opting to use mobile services, resulting in reduced congestion and improved 
efficiency at Equity branches, as well as better economies of scale among the mobile units.15 
Although the mobile units are reaching an increasing number of rural borrowers, primarily 
farmers who save and borrow for consumption, agriculture and other business purposes, Equity 
currently offers no loan products designed for small independent farmers without agribusiness 
contracts. This represents a market opportunity, as over half of Equity’s clients depend on 
agricultural income, mostly through medium- and small-scale tea and dairy farming.16  
 
Equity is currently attempting to reach further down-market by tailoring new services to poorer 
clients and smaller entrepreneurs. Loan sizes currently range from just USD 6 to over USD 30 000, 
and effective annual interest rates vary from 21 to 53%. This trend towards poorer clients can be 
seen in increasingly smaller loan sizes and a new savings account with no minimum balance, 
introduced in 2004, for small farmers. The new account, offered in partnership with the NGO 
Pride Africa, will allow lower income farmers to access Equity services for the first time. 
 
 
Source: Excerpts taken from IFAD. 2005. Emerging Lessons in Agricultural Microfinance: Selected 
Case Studies.  pp. 44-50, by Douglas Pearce and Myka Reinsch.  
http://www.ifad.org/ruralfinance/pub/case_studies.pdf 
 
 

http://www.ifad.org/ruralfinance/pub/case_studies.pdf
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6. Assessment Test for Tool # 6:  Agricultural finance and Microfinance 

 
Consider the following farming business situations that a given farm family or a group of farmers are 
faced with.  In each case, please indicate if acquiring formal credit (getting a loan) would reduce or 
increase the risk for the borrower (farmers).  The answer could be yes (most likely would reduce the 
risk, so it is a good risk management decision), no (most likely would increase risk) or maybe (it 
would still be a good risk management decision, provided certain necessary steps are taken).  

1. A farmer wishes to dig a deep well (or tube well) on his farm as some of his neighbours have 
done. This will help to irrigate the fields and produce multiple crops.  However, it would 
require a relatively large investment loan and the water availability (or the depth at which 
water source is accessed) cannot be guaranteed. 
 

2. A farmer wishes to get an operating loan for purchasing seeds, fertilizer and other important 
inputs to carry out farm production activities. 
 

3. A microfinance loan (with a business plan prepared with the help of a local NGO) for a group 
of farm women on a small scale, for example, to buy a goat or a cow, make cottage cheese 
and other processed milk products. 
 

4. The formation of an Agricultural Marketing Cooperative to sell farm produce in local/area 
markets with collective bargaining.  

 

 
Answers 
 

1. No.  This is a relatively risky investment and would increase the risk for the farmer. However, 
this is a “higher-risk-higher-expected income” situation. Thus, the final risk management 
decision would depend on the risk preference of the farmer.  

2. Yes 
3. Yes 
4. Maybe.  Normally this would reduce the risk by getting higher prices and increasing 

certainty. However, a successful organization (with a credible business plan) and functioning 
(with management) of the Cooperative are essential but difficult elements.   
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LESSON 3 
Market Related Risk Management Tools  
 

Learning objectives 

At the end of this lesson, learners should be familiar with the concepts involved in various market 
and marketing related risk management instruments, appreciate the 
opportunities/advantages/benefits and challenges/disadvantages/constraints of the selected tools 
and judge their suitability in a given area or farm situation.  

 
In today’s agriculture, the marketing of farm commodities plays a very important role in the financial 
success and wellbeing of a farm family.  A farm may be highly productive, but if the farmer is not 
able to market the produce as efficiently as possible by getting remunerative prices and 
minimizing/mitigating possible market risks, it will not achieve financial success in the long run. Tools 
outlined in this section, therefore, deal with the various means of getting the best possible price and 
secured access to the market with the minimum possible risk.  
 
These market related instruments are grouped into three broad categories as follows: 
 
Tool 7: Contract Farming 
Tool 8: Commodity Exchanges and Futures Markets    
Tool 9: Warehouse Receipts Systems 
 
Contract farming has grown significantly around the world and some see it as a key instrument in 
modernizing the agriculture industry, achieving socio-economic development and reducing poverty 
in developing countries. It has also been criticised where it has failed to achieve its objectives and 
has been a cause of exploitation.  The generic term “contract farming” is used to cover marketing 
contracts, organized group marketing and different types of contractual arrangements between the 
primary producer (generally a framer) and a firm (generally a processor, large warehouse chain) 
interested in procuring farm production as a raw material.   

The second tool provides a profile of the main functions of a commodity exchange and focuses on 
the futures contracts useful for hedging against price volatility faced by farmers.  It intends to give a 
basic understanding of the way commodity exchanges and future markets work and how they can 
help manage price risk. The module explains how this tool works and what it can do. Although the 
marketing of agricultural commodities through formal, organized commodity exchanges is growing 
around the world, it is still not very common in Africa.  Currently, there are only three operational 
agricultural commodity exchanges in Africa (South Africa, Malawi and Ethiopia).  However, combined 
with futures contracts facilities, they can provide very sophisticated and innovative options for 
farmers.  This is not a risk management tool for all farmers but it is useful to understand their 
potential where such facilities are available and other places where it could potentially be developed 
and sustained.   

In the African context, the tool on warehouse receipts system (WRS) is primarily about securely 
storing crops both physically and economically. It becomes a marketing tool when the primary goal is 
to sell the produce at the most opportune time in the best way possible. It also serves a dual 
function of securing financing from a credit institution by using the receipts as collateral. This tool 
explains the role of warehouses as instruments to manage seasonal price risk. It provides an 
explanation as to how warehouse receipts systems can help with collateral to access credit.  
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Not all market related tools will be applicable to every farm or locality but there may be some that 
are suitable and accessible in a specific situation.  For other stakeholders, including policy makers, an 
understanding of all available modern tools is strongly recommended.  

Finally, similar to other lessons, this lesson does not cover all possible tools. For example, practices 
of direct marketing of farm products, on line marketing, marketing through fair trade, institutional 
arrangements for storage at farm, community, cooperative or district levels, etc. are not covered 
explicitly. 
 

Key words for lesson 3:  

1. collateral manager,  
2. commercial stakeholders,  
3. commodity exchange,  
4. community inventory credit,  
5. contract farming,  
6. futures contract,  
7. futures option,  
8. hedging,  
9. market transparency,  
10. out-grower schemes,  
11. processors,  
12. smallholder farmers,  
13. storage 
14. value chain 
15. warehouse receipt 
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Tool # 7: Contract Farming  

 
1. What is it? – Concepts and Characteristics  

 
Risk related to certain aspects of farming (production and marketing) can be shared by farmers with 
other firms, under contractual arrangements. These arrangements are sometimes called contract 
farming, marketing contracts, and collective marketing arrangements among others.  The system of 
agreements, arrangements and contracts that improves links between farmers and consumers, 
typically through one or more intermediaries, has the potential to reduce price and marketing risks 
for small farmers.   
 
Hence, the objective of this tool is to explain how various types of contract farming schemes can be 
used as an instrument of agricultural risk management along with their pros and cons and 
applicability in a specific given farm situation. 
 
There are several types of contractual arrangements between small-scale producers and commercial 
stakeholders. They may involve traditional contract farming, large multinational supermarket chains 
contracting with a wide range of farmers, out-grower schemes, fair-trade schemes or multi-
stakeholder coordination along the value chain.  
 
Under a broad economic approach, contract farming generally refers to “a particular form of supply 
chain governance adopted by firms to secure access to agricultural products, raw materials and 
supplies meeting desired quality, quantity, location and timing specifications.” (UNIDROIT/FAO/IFAD, 
2015).   
 
USDA’s Risk Management Agency (RMA) defines a marketing contract as a contract between a 
farmer and a processor or handler that establishes a marketing outlet and formula for determining 
the price of a commodity before harvest or before the commodity is ready to be marketed.  
Similarly, a production contract is defined as an agreement between the farmer and a processor. It 
usually details the production inputs supplied by the farmer and the processor, the quality and 
quantity of a particular commodity that is to be delivered, and compensation that the farmer will be 
paid.  In return for giving up control over decision making, the farmer is often compensated with a 
price premium or lower market risk. 
 

The concept of contract farming, which often involves a marketing contract, can be very broad as 
agreements can vary widely.  Under the traditional form of contract farming, farmers produce their 
crop and deliver it to a buyer (usually a miller, processor, warehouse/grocery chain etc.) as per the 
agreed quality, quantity and delivery timetable. Usually the purchaser, in turn, agrees to accept 
these goods at a predetermined price. In many cases, the provision of inputs, credit, technical know-
how and other services may be stipulated to be provided by the purchaser.  Thus, contract farming, 
as a general term, may include a variety of arrangements between a farmer and a firm, ranging from 
just the procurement of the farm produce to a full service-full control of farming operations.  
 
An Out-grower scheme, one of the more modern practices of contract farming, involves a closer link 
of many small farm operations with a processor or a large farm/firm which supports or controls 
production planning, input supply, technical advice and transport. There may be a greater uniformity 
of standard of the produce produced under this scheme. This type of arrangement provides 
guaranteed market access and covers some or all non-labour costs for the producer. 
 
The primary purpose of contract farming is to reduce or eliminate the price and market access risk 
for the farmer. Contract farming or marketing contracts transfer risks from farmers to the other 
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contracting party. This reduces price/marketing and financial risks, especially if the provision of 
necessary operating and investment capital is involved, and production risk if the supply of high 
quality/improved seeds, fertilizer, chemicals, etc. is involved.  It may tie up with insurance against 
agricultural production hazards.  
 
Contract farming can be a very useful and important tool for farmers to manage agricultural risk. 
However, the benefits of the specific contract depend on the details of the contract, the existence of 
loopholes, how well they are implemented and the overall legal/regulatory framework to govern the 
regime. To be sustainable, contractual marketing arrangements need to benefit both parties. 
   
Another marketing tool, similar or closely linked to contract farming, which is useful in managing 
agricultural risk, is collective marketing, where small-scale producers form groups, associations or 
cooperatives for the purpose of marketing their common product(s). This helps them to manage 
price/marketing risk by enabling their access to domestic, regional and international markets, 
reducing their transaction costs and improving their bargaining power (IFAD/FAO 2012).  Through 
the improved bargaining power they may be able to formulate a more advantageous marketing 
contract with the global supermarket, national chain or processor better than an individual small 
farmer.  
 
There is a need and potential for public private partnership in designing and implementing programs 
under this tool. 
 

2. Suitability of the tool 
 
Contract farming or marketing contracts are generally suitable for cash commodities such as 
vegetables, fruits, cotton, tobacco, sugarcane, dairy and poultry. They are less practiced for staples 
food crops such as cereals, root crops and pulses.  Many products desired by large supermarket 
chains are ideal for marketing contracts.  The out-grower schemes, on the other hand, are more 
suited for plantation crops, seed production, etc.   
 
Because of these peculiarities, this tool is more suitable for market orientated farmers, small or 
large, rather than subsistence food growers.  However, evidence from Southeast Asia suggests that 
small scale paddy producers also engage in contract farming.  The literature (Minten et al 2009) 
examining evidence from Madagascar suggests that given the right incentives and contracting 
systems, small farmers in developing countries, from Africa in particular, can participate successfully 
in these emerging value chains.  
 
This tool is more suitable for managing market risk, the price and secure access to the market. 
However, the contracts that involve input deliveries and technical advice, can also help farmers 
reduce production risk.  
 
In view of the ability of contract farming arrangements (CFA), especially with the synergetic effect in 
the presence of the collective marketing organization, national and international policy makers find 
this tool to be an attractive option to help poor farmers in developing countries (Barrett et al. 2012).  
Similarly, vigilant governments also recognize the potential opportunities of modern contractual 
arrangements in agriculture to develop this sector and provide a policy enabling and regulatory 
environment in which to promote them.   
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3. Advantages 
 
An OECD study by Vavra (2009) concluded that “contract farming appears to be the main road 
towards making African agriculture more market-oriented”. 
 
In addition to the obvious potential benefits of price certainty (or price discovery transparency) and 
assured market access, according to UNIDROIT/FAO/IFAD (2015) and others, contract farming is 
generally recognised for its potential to sustain and develop the production sector by contributing 
to:   

 capital formation,  

 introducing and transferring new technology and skills 

 input supplies  

 access to credit, technical know-how and advisory services, 

 increasing agricultural production and yields,  

 economic and social development, 

 environmental sustainability, 

 increased reliability in supply quantity and quality and, 

 improving the traceability of the products, which is increasingly important from a food 
safety point of view. 
 

Small farmers benefit because of a combination of effects, such as improved access to inputs, credit, 
extension services, technology adoption, and from productivity spill over effects on other crops and 
enhanced income stability (Minten et al 2009).  
 
The final consumers and other supply chain participants may also benefit from successful 
contracting arrangements as these may lead to a varied and stable supply of raw material as well as 
the farm produce. Consumers may also experience improved quality and better prices for household 
food commodities.  
 

4. Disadvantages   
 
Although there are many benefits from contractual arrangements in agriculture, many small farmers 
in developing countries may experience the adverse effects of such contracts.  Cheating and breach 
of contract on the part of either party, leading to mistrust and failure of the system is the biggest 
challenge.  Those with less bargaining power, generally unorganised small holder farmers, are the 
vulnerable party in this type of risk management strategy.   
 
A study by ActionAid (2015) summarised that ‘‘Out-grower schemes are an important component of 
many current public-private partnerships in developing countries. Such schemes often appeal to 
farmers because the company often provides inputs and production services. In addition, farming 
incomes can rise and such schemes often open up new markets and provide new technology.’’ 
However, their review also indicated that ‘‘Criticisms of out-grower schemes and contract farming 
reveal the unequal power relationship between a company and farmers. Farmers often provide both 
the land and cheap labour, and at the same time carry most of the risk.’’ 
 
UK’s DFID’s criticism of contract farming schemes mentions that they ‘‘often exclude the poorest 
farmers including the landless, marginal and subsistence farmers and women’’.  

 
According to the study by UNIDROIT/FAO/IFAD (2015), typical complaints against contract farming 
can be the following: 
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 Small farmers do not find the arrangement financially advantageous, (they may find 
themselves on the losing side of the deal) 

 Generally, contract enforcement and dispute resolutions are difficult, very lengthy, costly, 
and thus often avoided by parties. 

 Improper use of the credit provided by the contractor might lead to unsustainable levels of 
indebtedness for the producer.  

 Changes in working conditions may affect the producer’s family or workers, and this raises 
concerns in certain countries.  

 If not adequately protected, women may not benefit fully from the potential advantages 
that could accrue from contracts.  

 Switching from subsistence farming to cash crops might also cause problems related to 
monoculture production such as the loss of biodiversity and even a threat to the producer’s 
own food security.  

 

5. Examples/Case studies     
 

CASE STUDY 7: Egypt: Smallholder contract farming high-value & organic exports (IFAD) 

This case study reports on the potential for involving smallholders in the production of non-
traditional high-value horticultural crops for export within the context of contract farming in Egypt. 
The development strategy focuses on the inclusion of smallholders in the horticultural export value 
chain and fruit and vegetable processing through contract farming arrangements.  The stakeholders 
of this project are farmers, farmer associations, exporters, processors, the Government and the 
donors (the German Agency for Technical Cooperation, USAID, and IFAD).  The case study reveals 
that smallholder families could see substantial increases in their incomes by engaging in the contract 
farming of organic horticultural produce as well as in conventional export crops, thus enhancing the 
resilience of farmers and their ability face/manage various risks in farming.  
 

 

Egypt: Smallholder contract farming for high-value and organic agricultural exports 
 
Executive summary 
 
Background 
The total population of Egypt has grown rapidly over the last 25 years, to more than 70 million, 
but the annual rate of population growth has slowed to a moderate 2.1 per cent. As a result of 
structural reforms in the 1990s, the Egyptian economy experienced a period of sustained 
growth between 1994 and 2006, with a short spell of recession in 2003; however, this was 
reversed after the arrival of the new reformist government in the summer of 2004. The 
economy has improved considerably since.  
 
Trade in high-value products, such as fruits and vegetables, is increasingly displacing exports of 
traditional commodities. Thus, during the 1990s, the aggregate value of world trade in 
traditional agricultural commodities declined, while the value of trade in high-value exports 
grew by around 6.8 per cent annually (approximately 4.8 per cent growth in volume and 2 per 
cent growth in unit prices). The trends for Egypt were similar. Export volumes and values were 
falling in traditional crops, and unit prices were stagnating. Meanwhile, the annual export value 
of high-value products was increasing by 6.6 per cent (a 5.5 per cent increase in volume and a 
1.1 per cent increase in unit prices). 
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The predominately large Egyptian commercial farmers have benefited from the development in 
exports of high-value products. There is a growing consensus that, if smallholders become 
involved in the production of high-value crops for export, this would be the most effective way 
of stimulating the rural non-agricultural economy towards positive growth. This study therefore 
explores the potential of involving smallholders in the production of non-traditional high-value 
horticultural crops for export, within the thematic context of contract farming, with the aim of 
improving the return to smallholders on production for the domestic market. 
 
Findings 
The study finds that contract farming could be an effective way of including smallholders in the 
effort to supply the horticultural export value chain, particularly if farmers are organized into 
farmer associations. The study reveals that smallholder families could increase their incomes by 
as much as 63 per cent if they engage in the contract farming of organic horticultural produce, 
and by 43 per cent if they engage in conventional export crops. It is estimated that if farmers 
would organize into farmer associations they could improve their incomes by curtailing the 
number of traders and selling their own production in village, governorate, and metropolitan 
wholesale markets, improving their household incomes by 7, 15 and 22 per cent, respectively, 
in these markets. 
 
Economic impact. The marginal propensity to consume in villages by smallholders has been 
estimated at around 64 per cent. This provides an economic multiplier of 2.8, meaning that, for 
every additional Egyptian pound (EGP) earned by a smallholder, an additional EGP 2.8 would be 
generated in the local economy. This would drive economic growth in the agricultural sector. 
Equally important, it would fuel non-agricultural small and medium-sized enterprises in villages, 
which would generate needed job opportunities. If smallholders produce the crops most 
suitable for them, this could generate an annual recurrent return (see table below). 
 

 Civil Society 

Farmer associations. Community development associations or farmer associations appear 
to be good starting points for contract farming. However, it is recommended that 
development efforts should assist smallholders – after they have gained the initial 
experience of working as a group – in forming independent, registered farmer associations 
and cooperatives specialized in horticultural crops. This would ease the logistical problem 
of GlobalGAP auditing and organic certification and make it easier to integrate farmer 
associations vertically with exporters and for farmer associations to obtain credit. 
Professional associations. The Government should establish a competitive grant scheme 
open to professional associations and their members. The scheme would support export-
promotion activities that would widen exports. Exports are now narrowly concentrated on 
only a few countries in the European Union. 
Research and development. The Government should establish a competitive grant to 
support public-private research partnerships for the development of new varieties and new 
post-harvest techniques and testing, and to modify and adapt small drip-fertigation systems 
able to cater for horticultural crops and other crops on plots of 1/2 to 1 feddan. 

 
Economic Impact of Smallholder Involvement in the Production of High-Value Export Crops 
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Conclusion and recommendation 

To provide an enabling environment for contract farming and improve the competitiveness, handling 
and transport of the increasing volume of horticultural produce for export, the study finds that the 
following recommendations would be helpful: 
 

 Policy issues 

Contract enforcement. New institutional arrangements should be developed that are able to 
enforce disputes between farmer associations and exporters. Such institutions would contribute 
significantly to the rapid development of contract farming and the establishment of farmer 
associations. 
Land tenure. Currently, land-rental charges mirror the value of the crops being produced, thus 
exploiting those farmers taking additional risks in producing high-value crops. This is particularly 
harmful to landless smallholders, who frequently do not have income-generating alternatives to 
their rented land. To protect tenants, particularly landless smallholders, a land rental system 
should be developed that is based on the productivity of the land rather than on the effort and 
risks taken by tenants in growing high-value crops. 
Air cargo-handling. The framework for horticultural cargo-handling at Cairo International Airport 
has reached its limit in export volume. Moreover, stakeholders believe that air freight is 30-50 
percent more expensive there than at airports in competing countries. Only one company is 
licensed to handle horticultural produce. This is believed to be the main cause of the relatively 
high freight costs. Another limiting factor is the restriction on the hiring of cargo planes directly by 
exporters. To improve handling and address the growing volume of air cargo freight, the 
Government should allow competition among cargo-handlers and allow exporters to hire cargo 
planes directly. 
Investment incentive system. To reduce the enormous post-harvest losses in horticultural 
produce, which amount to the equivalent of 11 per cent of Egypt’s total plant production, the 
Government of Egypt should develop a tax-incentive package that encourages businesses to invest 
in cold-chains for horticultural produce. 
Government involvement in professional associations. The Government’s support for the 
Union of Producers and Exporters of Horticultural Crops is viewed as a conflict of interest 
because the union is perceived as a government apex institution for all private horticulture 
professional associations, as well as for farmers, processors and exporters. This places a 
damper on the activities of purely membership-based associations. The Government should 
either make the union part of the Ministry of Agriculture and Land Reclamation or provide 
purely hands-off support that cannot be misconstrued as a means of controlling 
professional associations. 
 

 Investments 

Seaport upgrading. If the port of Alexandria is to keep up with the increased refrigerated 
sea container freight, it needs to be upgraded. With the expected increase in production 
and exports of horticultural produce from Upper Egypt, it will become attractive to use the 
Red Sea ports; however, if this is to happen, the capacity of the ports in handling 
refrigerated sea-containers also needs to be upgraded. 
Smallholders. Development efforts in providing financial services for smallholders should 
include the financing of: 

 production inputs; 

 row and high tunnels; 

 drip-irrigation equipment suitable for a smallholder; 

 field packaging–charcoal cold-storage sheds, and 

 pre-cooling and refrigerated transport for larger farmer associations and 
cooperatives. 
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Assessment Test for Tool # 7:   Contract Farming  

 
Several farmers in your area are interested in managing risk in their farming operations. They have 
heard of “contract farming” as a promising ARM tool but they know that there are different types of 
contracts. Considering each farmer’s objectives and desires, you, as a farm management advisor, 
have to tell them which one of the following four contractual arrangements is the most appropriate 
one for their particular situation. 
 

A. Marketing contract,  
B. Production contract,  
C. Out-grower scheme  
D. Collective marketing contract  

Situation 1: Some farmers wish to produce their own crops but secure production inputs.  They 
would deliver the quality and quantity of their produce to the processor and would get 
compensation for this production.  
Situation 2: Some farmers wish to establish a guarantee of selling their produce to a major food 
marketing outlet in the area at a specific price (or formula for determining the price) for a 
commodity before the commodity is ready to be marketed.   
Situation 3: Some farmers wish to join a farmers group as Cooperative and secure contracts with 
input suppliers and output users to get the best possible deals and guarantees using the relatively 
large bargaining power of the group. 
Situation 4: Some farmers wish to secure guaranteed market access and coverage of some or all 
non-labour costs. They would simply use their labour to produce a specialised standard commodity 
according to the plans and technical advice/inputs from a large processor.  
 

 
Answers 
 
Situation 1: Production contract,  
Situation 2: Marketing contract,  
Situation 3: Collective marketing 
Situation 4: Out-grower scheme  

Small and medium-sized enterprises. Development efforts to provide financial services 
for small and medium-sized enterprises should focus particularly on start-ups and the 
expansion of small and medium-sized enterprises situated in rural areas for 
investments such as: 

- refrigerated cold-chains; 
- processing facilities; 
- facilities producing packaging materials; 
- professional nurseries; and 
- business development services. 

 
Organic farming. Organic farming has huge potential, but the development of the 
subsector would benefit if exporters and processing facilities were situated closer to 
smallholders to ensure that technical issues are addressed and that produce without an 
export market is sold to supermarkets and the tourist industry. 
 
Source: Adapted from IFAD. 2008. Egypt: Smallholder contract farming for high-value 
and organic agricultural exports. Pages 6-9.  http://www.ifad.org/pub/pn/egypt.pdf 

http://www.ifad.org/pub/pn/egypt.pdf
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Tool # 8: Commodity Exchanges and Futures Markets      

 

1. What is it? – Concepts and Characteristics  
 
The objective of this tool is to provide a basic understanding of the modern marketing facilities in 
the form of commodity exchanges and futures markets. Its aim is to explain how this tool can be 
useful for farmers to manage risk in agriculture. The knowledge of these sophisticated techniques is 
intended to empower farmers and/or their advisors but also the policy makers to develop the 
necessary infrastructure where it has great potential.    
 
A commodity exchange is a goods and/or financial market where different groups of participants 
trade commodities and commodity-linked contracts, with the underlying objective of transferring 
exposure to commodity price risks (UNCTAD).  In other words, commodity exchanges provide a 
platform for multiple buyers and sellers to buy and sell commodity-linked contracts on the basis of 
rules and procedures laid down by the exchange. 
A large numbers of sellers and buyers place their legally and financially binding offers/orders of a 
specific quantity and quality of a commodity at the exchange. This eliminates the need to have face 
to face contact or the physical display/handling of the product unlike in regular open/unorganized 
markets. This process leads to more accurate pricing and efficient marketing. 
 
More advanced commodity exchanges also handle futures contracts, providing farmers a mechanism 
to shift risks to entities that are in a better position and are more willing to bear them. Market-based 
instruments for managing agricultural price risk are a practical and non-intervening alternative for 
managing commodity price volatility.   
 
Commodity exchanges may cover some or all of the below mentioned trading facilities: 

1. A formal spot market with the physical exchange of commodities, 
2. A formal spot market with links to warehouse receipts (certificates), 
3. Forward Contracts, 
4. Futures Contracts, and 
5. Futures Option Contracts. 

 
Most commodity exchanges started with spot market trading where delivery and payment takes 
place shortly after the contract agreement.  Physical trading normally involves a visual inspection 
and is carried out in physical markets such as a farmers’ market or through the deposit receipts from 
a certified Warehouse Receipt System storage facility. However, as concluded by an UNCTAD (2009) 
study, virtually all developed country exchanges moved towards futures trade over time as their 
services in physical trade (spot and forward) became superfluous; most of the exchanges that were 
not able to make this transition, disappeared.  
 
Definitions of the key terms provided by the USDA’s Risk Management Agency are as follows:  
 

 A forward contract is an agreement between two parties (such as the farmer/seller and 
someone who buys the products) that calls for the delivery of and payment for a specified 
quality and quantity of a commodity (such as a particular crop) at a specified future date. The 
price may be agreed upon in advance, or determined by a formula at the time of delivery or 
other point in time. 
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 A futures contract is very similar as it is an agreement to buy or sell a commodity of a 
standardized amount10 and quality during a specific month in the future, under terms 
established by the futures exchange, at a price established in the trading pit at the commodity 
futures exchange. 
 

 A futures option contract is a contract that gives the holder the right, although not the 
obligation, to buy or sell a futures contract at a specific price within a specified period of time, 
regardless of the market price of the futures contract when the option is exercised. Options 
provide protection against adverse price movements.  
 

 Hedging is a strategy that uses futures or options contracts to reduce the risk of adverse price 
changes prior to an anticipated cash sale or purchase of a commodity. 
 

Futures contracts are important to farmers as they secure a price in advance of a harvest, reducing 
their exposure to market price drops. The advantage of futures contracts, given that they are 
standardized, is that they can be traded like a stock. And also, that there need not be an actual sale 
or purchase of goods at the stipulated time. An example of how futures contract works is provided in 
the box below.    
 

 
 
 
 

                                                 
10

 For example, every soybean or corn contract traded on the Chicago Board of Trade (CBOT) is for 5 000 bushels.  

 

Example of how futures contract works: 
 

At the planting time in April, a corn producer hopes to secure the selling price of the expected 
yield of 15 000 bushels in the harvest period. At that time the six-month corn futures contract 
(October contract) is trading at US$2.50 per bushel. He decides to hedge the entire expected yield 
by selling three April corn futures contracts on CBOT at a price of US$2.50 per bushel (the 
standard contract size of a CBOT). 
 
At harvest time, the October futures falls to US$2.00/bushel and local cash prices fall to 
US$1.88/bushel. The producer offsets his futures position by purchasing back three April corn 
futures contracts, making a profit of US$0.50 per bushel. He sells the corn in the physical market 
to the local elevator at the cash price. The corn producer’s effective selling price, ignoring 
transaction costs, works out to US$2.38 per bushel (US$1.88 plus US$0.50). 
 
In case futures prices rise to US$3.50 and local cash prices to US$3.38, the producer makes a loss 
of US$1 (US$2.50 less US$3.50) in the futures market. He sells the commodity for US$3.38 in the 
cash market, again ignoring transaction costs, his net sales price works out to US$2.38 (US$3.38 
less US$1). In either of the conditions his revenue does not change and is constant at US$35 700. 
 
Thus, by hedging with futures, the producer could avoid revenue fluctuation resulting from 
adverse price movements. 
 
Source: FAO. 2006, Pages 11-12 
 http://www.fao.org/docrep/016/ap308e/ap308e.pdf 

 

http://www.fao.org/docrep/016/ap308e/ap308e.pdf
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In Africa, since 1990, a number of commodities exchanges were established. However, there are 
only three that are currently in operation, namely in South Africa (SAFEX established 1996 and deals 
with futures and stock contracts), Malawi (ACE/2004, deals with forward contracts, warehouse 
receipts) and Ethiopia (ECX/2008, deals with warehouse receipts, spot contracts; the remaining five; 
from Kenya, Nigeria, Uganda, Zambia and Zimbabwe are not functioning (Jayne et al. 2014).   
 
There are various reasons for their failure, the main ones being an insufficient volume of trade and 
high operating and transactions costs. There are certain pre-conditions for the success of agricultural 
commodity exchanges. A World Bank (2011) study based in Latin American countries outlines them 
as follows: 
 

 Sufficient market size, market liquidity and the minimum volume of contracts  

 A clear and transparent institutional and regulatory framework  

 Existence of financial intermediaries to share the credit risk 

 Committed agribusinesses 

 Standardized but differentiated contracts 

 Transition from a cash market to a financial market attracting local and international 
investors.  

 
As in the case of other market and finance based tools, there is a need and potential for public 
private partnership in designing and implementing programs under this tool as well. 
 

2. Suitability of the tool 
 
Typically this tool is suitable for individual large scale commercial farmers.  However, smallholders 
when organised, they can also participate through their association.  Of course, this tool has a 
limited use for most farmers especially where a commodity exchange does not exist. However, in 
countries where such marketing services are accessible, it has a potential to modernise farm 
marketing, improve marketing efficiency and help farmers to manage market price risk.  
 
This tool can be used in combination with the warehouse receipts system tool and other risk 
management tools such as enterprise diversification, agricultural insurance, microfinance, etc. This is 
one of the more sophisticated and complex tools and would require sufficient understanding and 
guidance to make use of it in practice.  
  
Although, in principle, an agricultural commodities exchange (ACE) can handle any commodity, so 
far, commodities generally traded have been wheat, barley, sugar, maize, cotton, cocoa, coffee, milk 
products and pork bellies.  
 

3. Advantages 
 
Commodity exchanges can be highly efficient platforms for buyers and sellers to meet, primarily to 
manage their price risks better and also to improve the marketing of their products (ADB, 2013). 
 
As summarised by Sitko and Jayne (2012), the liberalization of grain and other agricultural 
commodities marketing in Africa provides an opportunity to organize private institutions such as 
commodity exchanges which have the potential to bring benefits of this innovation to a large 
number of stakeholders including: 

 Commercial farmers,  

 Large grain traders,  

 Industrial processors,  
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 Banks, and  

 Indirectly, smallholder farmers 
 
Commodity exchanges offer a platform for competitively matching a large numbers of buyers and 
sellers. This can lead to the following benefits to the stakeholders from producers to consumers:  

 Stimulated market transparency and price discovery,  

 Reduced potential for collusion among market actors,  

 Reduced price volatility and bubbles,  

 More accurate price information provided to all 

 Reduced transaction costs by expanding the range of potential trading partners,  

 Likely increase in price received by farmers 

 Improved farmers’ direct access to markets, reducing their dependence on intermediaries, 

 Industry approved inspection and quality certification services provided, and  

 Contract enforcement and arbitration services provided to protect against default i.e. 
Insurance against potential the opportunistic behaviour of trading partners. 

 
In addition, Commodity Exchanges that offer futures contract services helps producers to hedge 
against the price drops/volatility in the future and reduce risk by increasing the transparency of price 
discovery and the certainty of prices.   
 
Finally, it is suggested that, given the rainfall dependence of agriculture resulting in production 
fluctuations, a regional commodity exchange would be more beneficial than strictly national ones 
(ADB 2013). 
 

4. Disadvantages   
 

Recent reviews (e.g. Jayne et al. 2014, Bloomberg 2015) have concluded that the benefits mentioned 
above are far from being achieved in any African country except for South Africa.  Sitko and Jayne 
(2012) conclude that the majority of African commodity exchanges remain underdeveloped.  
 
According to their analysis, the six main factors that limit the growth and success of commodity 
exchanges, especially of the ZAMACE exchange in Zambia11, are: 
 

1. A lack of success in attracting financial institutions’ commitment to commodity exchanges, 
2. The anonymous nature of trading on a commodity exchange exacerbates the risks 

associated with contract non-compliance and opportunistic behaviour, 
3. The potential for a conflict of interest among brokers, 
4. The potential for market manipulation in a thinly traded market, 
5. high fixed costs that are imposed on actors trading in a thin market, and  
6. the unpredictability of government intervention in cereal markets. 

 
More specifically, a study on the Ethiopian Commodities Exchange (ECX) by Zangrandi (2012) 
reported that the farmers or primary traders had poor access to the ECX’s storage facilities, and that 
they faced difficulties in assessing the value of their options. From the demand side, the buyers may 
not feel they are guaranteed a sufficient quantity and quality at prices lower than what they pay 
unconventional and import markets. 
 
  

                                                 
11

  In Zambia the commodity exchange suspended trade on the exchange in 2012.  Since the suspension of trade, ZAMACE 
shareholders have sought to restructure (Jayne et al 2014). 
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5. Examples/Case studies  
 

CASE STUDY 8: Malawi Agricultural Commodity Exchange (Jayne/MSU) 

This case study describes the Malawi Agricultural Commodity Exchange, a modern marketing-based 
ARM tools established in Africa. The intended primary beneficiary of this tool is the market oriented 
farmers through their associations, although traders, financiers, insurance providers, and 
government policy makers are all stakeholders. Although the trade in spot and forward contracts has 
grown in recent years, significant challenges remain for its viability. The case study very critically 
reviews the present conditions; the performance of the Exchange so far, outlines the areas of 
weakness and provides useful suggestions for successful revival.  
 

 

Malawi 
 
Despite a relatively small agricultural commodity market, Malawi is home to three commodity 
exchanges vying for market share. These are the Agricultural Commodity Exchange for Africa (ACE), 
the Auction Holdings Commodity Exchange (AHCX), and the Malawi Agricultural Commodity 
Exchange (MACE). This section briefly reviews each of these exchanges and assesses their viability as 
self‐sustaining trading platforms.  
 
Agricultural Commodity Exchange for Africa (ACE)  
 
ACE is Malawi’s most developed commodity exchange. It began in 2005/06 and offers both spot and 
forward contracts. It does not trade in futures contract. Thus, all contracts traded on ACE require 
physical delivery of commodities either at the time of trade or at a specified future date. 
 
ACE has a diversified shareholder structure that includes gran trading firms, food processors, and 
farmer’s associations. This diversified ownership structure is beneficial in terms of building sector‐
wide confidence in the exchange. In other countries, commodity exchanges have struggled to gain 
the trust of potential participants due to ownership arrangements that are concentrated in the 
hands of one segment of the market, such as the trading sector (Sitko and Jayne 2012).  
 
Unlike some African commodity exchanges, such as ECX in Ethiopia, ACE does not own warehousing 
infrastructure. Instead, it certifies privately owned warehouses, which are bonded and insured, and 
have the capacity to effectively grade commodities. In total ACE has 155,000 MT of certified storage 
capacity across the country. This arrangement enables ACE to keep its monthly operating costs 
substantially lower than exchanges that manage their own storage. This lower overhead enables 
ACE to achieve profitability through fewer transactions than is the case for exchanges that manage 
their own storage.  
 
In addition to grading and storing commodities, three of ACE’s certified storage facilities also issue 
warehouse receipts. Receipts issued from these facilities can be collateralized at three different 
banks in Malawi. These banks are First Merchant Bank, National Bank of Malawi, and Standard Bank. 
Warehouse receipts have enabled the development of forward contracts on agricultural 
commodities, where producers or processors are able to borrow against the underlying commodity 
at an interest rate of around 20 percent, nearly half the commercial lending rate in Malawi. In total, 
8.5 billion Malawian kwacha (~$20.4 million) has been traded in warehouse receipts, mostly for soya 
beans and sunflower. The concentration of warehouse receipt trade in these commodities likely 
reflects the relatively lower level of price uncertainty of these commodities, relative to more widely 
grown crops such as maize, which are frequently subject to unpredictable policy induced price 
movements. 
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ACE has benefitted significantly from donor investments aimed at supporting the development of 
the exchange and from trade in Bid Volume Only (BVO) contracts initiated by the World Food 
Programme (WFP) under its Purchase for Progress initiative. Donor‐funded support for ACE 
includes $635,000 from the EU to support the development of warehouse receipts and $540,000 
from AGRA to support farmer and trader sensitization. In total ACE has received approximately $2 
million in donor support since 2005. 
 
BVO trade from WFP and some commercial processors has undoubtedly been the major factor 
driving trade across the ACE exchange. Since 2012 there have been 49 BVOs for maize and 47 BVOs 
for pulses, totaling 68,832 MT and 40,950 MT in respective volumes. In the absence of these BVOs 
it is unlikely that ACE would trade in sufficient volumes to remain viable. 
 
That being said, trade in spot and forward contracts has grown over the years of ACE’s operations. 
Trade in these contracts has increased as a result of several important factors. First, ACE does not 
require a minimum quantity on its contracts, which enables even small volume producers to offer 
commodity for sale on the exchange. Second, ACE, with donor support, has invested heavily in 
sensitization campaigns aimed not only at producers, but also traders and processors. By contrast 
other exchanges, such as ZAMACE in Zambia, underspent on sensitization, which limited the extent 
to which the value of an exchange was appreciated in the market, even among more sophisticated 
market actors such as commercial farmers and large‐scale processors (Sitko and Jayne 2012). Third, 
ACE has developed a network of seven market centers across the country where trades can be 
conducted. This enables producers and traders from across the country to participate. Finally, 
trade across ACE has benefitted from an improvement in the agricultural policy environment in 
Malawi that has contributed to increased predictability and a decreased role of the state in the 
market. In particular, due to financial constraints, Malawi’s grain market board, ADMARC, has 
substantially curtailed its role in output market over the last few years. As Sitko and Jayne (2012) 
have shown, improved predictability of state action in food markets is a fundamental precondition 
to the development of commodity exchanges in Africa. 
 
Since January 2013, ACE has conducted 854 spot and forward contract trades amounting to 83,206 
MT of commodities. These trades are disaggregated by commodity type in the Table 1 below.  
 
Table 1: Spot and forward contracts traded on ACE January 2013 to March 2014 
 

 Contracts 

 Number of transactions Volume MT 

Grains (Maize) 462 53,414 

Beans (soya, kidney) 219 6,401 

Pulses and sunflower 36 6,257 

Groundnuts 11 88 
Source: ACE website: http://www.aceafrica.org/market‐info.aspx 

 
While this is a small fraction of the total volume of agricultural trade in Malawi, it does represent a 
moderate shift toward greater levels of formalization in the agricultural markets in the country.  
 
In summary, ACE’s success to date owes to four factors.  
 
First, it can rely on certified privately owned warehouses that are bonded, insured, and provide 
grading services. By doing so, ACE has been able to keep its operating costs substantially lower 
than exchanges that manage their own storage. Second, ACE benefits from experienced and 
dedicated management who have taken a number of innovative steps to increase participation on 
the exchange in its early days, such as not requiring a minimum quantity on its contracts and  

http://www.aceafrica.org/market‐info.aspx
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setting up numerous market centres in different parts of the country. Third, ACE has benefitted from 
the more limited role of the Malawian government in the maize market in recent years. Fourth, and 
very importantly, ACE has benefitted from the commitment of the WFP to use the exchange. Without 
the support of the WFP, which accounts for most of the trade across the exchange, it is not clear that 
ACE would be able to cover its costs or expand beyond its currently limited role in agricultural 
markets.  
 
AHCX (Auction Holdings Commodity Exchange)  
 
AHCX was opened in 2013 by Auction Holdings Ltd. (AHL), which has traditionally provided the 
platform in Malawi for tobacco trading. The motivation for AHL to develop a commodity exchange is 
not entirely clear, given the fact that two other exchanges were already operating in the country 
when AHCX was opened. One respondent suggested that it is an effort to diversify the company’s 
economic base away from tobacco as the global market for burley tobacco weakens. AHCX currently 
offers only spot contracts for the following agricultural commodities: i) non-GMO maize; ii) soybeans 
(grades 1 to 3); iii) groundnuts (high-protein or high-oil variety, grades 1 & 2); iv) rice (grades 1 and 2, 
all varieties); and v) sugar beans (red speckled beans, grades 1 and 2).10  AHCX plans to trade forward 
options and futures contacts designed to manage trader and farmer risk.  
 
Like ACE, AHCX provides a platform for trade in specified commodities of a designated quality through 
warehouse receipts. Like ACE, AHCX provides clearing facilities and arbitration for transactions 
conducted across the exchange. However, AHCX differs from ACE in some important respects. First, 
AHCX is fully owned by AHL and therefore does not have shareholder representation from a range of 
stakeholders and firms in the food system. 
 
While it does have trading members from various segments of the agricultural sector, these are not 
owner members with a vested interest in ensuring that the exchange functions effectively. Second, 
AHCX owns and operates all of its own storage facilities, similarly to ECX in Ethiopia. This has the 
advantage of allowing the exchange to maintain direct oversight over all aspects of the trading 
system, but also leads to very high monthly operating costs. These high costs must therefore either be 
spread across a large number of transactions or through high exchange commissions on those 
transactions that do occur on the exchange.  
 
Third, AHCX appears to enjoy a good deal of political goodwill in Malawi. Indeed, the President, Vice 
President, and Minster of Agriculture and Food Security were all in attendance at the official launch of 
the exchange. This high level of political visibility may be the result of its relationship to AHL, which 
commands significant political power in Malawi given tobacco’s role as a foreign exchange generator 
in the country. It is unclear how the relationship between policy‐makers and AHCX will play out in 
practice, but one can envision an Ethiopian‐type situation where certain commodities or actors are 
required to trade over the exchange if AHCX fails to generate organically sufficient trade levels. 
Finally, AHCX has yet to achieve the same buy‐in from financial institutions as ACE to support the 
financing of warehouse receipts. Currently no financial institutions are listed as potential financers of 
receipts on the AHCX website. This lack of support may reflect a wait and see attitude by the financial 
sector as it assesses the capacity of AHCX to manage the stocks underlying the warehouse receipts. 
 
AHCX does not make available data on trade volumes. However, based on a reading of statements 
issued by the exchange and according to private interviews, AHCX has traded only 150 tons of maize 
since its inception. According to the Head of Operations for AHCX Davis Manyenje, AHCX has 
struggled to achieve sufficient supplies of commodities offered for trade on the exchange. This likely 
reflects a lack of investment into producer sensitization as well as limited interest from private 
traders to trade across the exchange. 
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6. Assessment Test for Tool # 8:  Commodity Exchanges and Futures Markets  

 
The basic knowledge of the key terms describing different types of trading contracts is 
essential to understand how a Commodities Exchange works.  In an Exchange, commodities 
are traded (bought and sold) by a large number of buyers and sellers without having to 
come face to face and thus increasing the market efficiency.   
 
Please fill in the blanks in the following 1 to 4 definitions with the names of the 
corresponding trading contracts (a to d). 

1. A _________________ contract involves commodities trading at an organized 
market place where goods are bought and sold for cash and delivered immediately.  
The contracts are binding and effective immediately. 
 

2. A _________________ contract is an agreement between two parties (such as the 
farmer/seller and someone who buys the products) that calls for the delivery of, and 
payment for, a specified quality and quantity of a commodity (such as a particular 
crop) at a specified future date. The price may be agreed upon in advance, or 
determined by a formula at the time of delivery or other point in time. 
 

3. A _________________ contract is an agreement to buy or sell a commodity of a 
standardized amount and quality during a specific month in the future, under terms 
established by the futures exchange, at a price established in the trading pit at the 
commodity futures exchange. 
 

The exchange has been open for 9 months and over that time it has sold only 150 tons of maize. 
However its impact on the business ecology, which supports farmers and small‐ scale traders in 
Malawi, has already been significant. 11 

 

Malawi Agricultural Commodity Exchange (MACE)  
 
Though operational, MACE does not have specified contracts that it trades or a dispute resolution 
mechanism for transactions conducted across its platform. According to industry experts in Malawi, 
MACE is a commodity exchange in name only. In practice it operates more like a market information 
system. 
 
Notes: 
10. AHCX Web Site, see http://www.ahcxmalawi.com/ 
11. In a recent press release the executive director of the exchange, Mr. Manyenje, stated that: “We are now 
seeing several financial institutions coming in to support farmers and traders with warehouse receipt financing 
on commodities other than tobacco, effectively spreading the benefits that tobacco farmers have long been 
benefiting to farmers of other crops. The same applies for other service providers that are now coming to offer 
production inputs, confident that the farmers now have a sustainable and assured market structure, where 
recoveries of lending is almost assured”. 
 
Source: Adapted from Jayne et al. (Oct 2014). Agricultural Commodity Exchanges and the Development of 
Grain Markets and Trade in Africa: A Review of Recent Experience. Pages 17-21. 
http://fsg.afre.msu.edu/gisaia/Ag_Commodity_Exchange_Report_FoodTrade.pdf 

 

http://fsg.afre.msu.edu/gisaia/Ag_Commodity_Exchange_Report_FoodTrade.pdf
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4. A _________________ contract is a contract that gives the holder the right, although 
not the obligation, to buy or sell a futures contract at a specific price within a 
specified period of time, regardless of the market price of the futures contract when 
the option is exercised.  
 

Names of trading contracts: 
a. Futures contract,  
b. Spot market contract, 
c. Futures options contract  
d. Forward contract, 

 

 
Answers 
 

1. = b - Spot market contract  
2. = d - Forward contracts  
3. = a - Futures contract 
4. = c - Futures options contract 

  



 PARM – Agricultural Risk Management Tools | Capacity Development MODULE 3 
 

81 

 

7. References: 

 
1. African Development Bank. 2013. Guidebook On African Commodity and Derivatives 

Exchanges By Cedric Achille Mbeng Mezui, Lamon Rutten, Sofiane Sekioua, Jian Zhang, Max 
Magor N’diaye, Nontle Kabanyane, Yannis Arvanitis, Uche Duru And Bleming Nekati.  

 
2. Antonaci L., Demeke M., Vezzani A.,2015. The Challenges of Implementing Price and 

Production Risk Management in Sub-Saharan Africa, Scientific Paper 9B, ULYSSES project, EU 
7th Framework Programme, Project 312182 KBBE.2012.1.4-05 
 

3. Bloomberg Businessweek, April 2, 2015.  Trading Floors Can’t Feed Africa - Exchanges aren’t 
helping farmers as foreign backers hoped By Alan Bjerga and William Davison 
http://www.bloomberg.com/news/articles/2015-04-02/africa-s-commodity-exchanges-fail-
to-bring-hoped-for-benefits 

 
4. FAO. 2006. An introduction to market-based instruments for agricultural price risk 

management, by Kang, Myong Goo & Mahajan, Nayana.  
http://www.fao.org/docrep/016/ap308e/ap308e.pdf 

 
5. Hernandez, Manuel A.; Rashid, Shahidur; Lemma, Solomon and Kuma, Tadesse.  

September 2015.  Institutions and Market Integration - The Case of Coffee in the Ethiopian 
Commodity Exchange. IFPRI Discussion Paper 01464.  

 
6. Jayne, T. S., Sturgess, Chris, Kopicki, Ron and Sitko, Nicholas. Oct. 2014.  Agricultural 

Commodity Exchanges and the Development of Grain Markets and Trade in Africa: A Review 
of Recent Experience. Working Paper No. 88. Indaba Agricultural Policy Research Institute 
(IAPRI). Lusaka, Zambia.  http://www.aec.msu.edu/fs2/zambia/index.htm 

 
7. Rashid, S. 2004.  Agricultural Commodity Exchanges in Developing Countries: A Critical 

Review of Literature. Unpublished, International Finance Corporation World Bank Group, 
Washington, DC.  

 
8. Robbins, Peter. 2011. Commodity exchanges and smallholders in Africa. Brief Series. 

International Institute for Environment and Development/Sustainable Food Lab.  
 

9. Sitko, Nicholas J. and Jayne, T. S. 2012. Why are African commodity exchanges languishing? 
A case study of the Zambian Agricultural Commodity Exchange. Food Policy, 37(3), pp. 275-
282. 

 
10. United Nations Conference on Trade and Development (UNCTAD), 2009.  Development 

Impacts of Commodity Exchanges in Emerging Markets, Adam Gross and Leonela Santana –
Boado. 

 
11. United States Department of Agriculture (USDA), Risk Management Agency. 

http://www.rma.usda.gov/http://www.rma.usda.gov/pubs/2011/rma_glossary.pdf 
 

12. Whitehead, Eleanor, 2013. Africa’s Agricultural Commodity Exchanges Take Root, Forbes 
and African Edition of the Financial Times, August 15, 2013. Last accessed May 26, 2014:  

 

http://www.bloomberg.com/authors/AObE1lMGzh8/alan-bjerga
http://www.bloomberg.com/authors/AQIQ69p_Gvo/william-davison
http://www.bloomberg.com/news/articles/2015-04-02/africa-s-commodity-exchanges-fail-to-bring-hoped-for-benefits
http://www.bloomberg.com/news/articles/2015-04-02/africa-s-commodity-exchanges-fail-to-bring-hoped-for-benefits
http://www.fao.org/docrep/016/ap308e/ap308e.pdf
http://www.aec.msu.edu/fs2/zambia/index.htm


 PARM – Agricultural Risk Management Tools | Capacity Development MODULE 3 
 

82 

 

13. World Bank. 2011. Agricultural Commodity Exchanges in Latin America and the Caribbean by 
Diego Arias, Alfredo Ferreira Lamas, and Musa Kpaka. LCSSD Food Papers Series. 

 
14. Zangrandi, Michele Savini. 2012, May. Rwanda Commodity Exchange (RCX)  

http://www.theigc.org/wp-content/uploads/2015/03/Zangrandi-2012-Policy-Brief.pdf 

  

http://www.theigc.org/wp-content/uploads/2015/03/Zangrandi-2012-Policy-Brief.pdf


 PARM – Agricultural Risk Management Tools | Capacity Development MODULE 3 
 

83 

 

Tool # 9: Warehouse Receipts System 
 

1. What is it? – Concepts and Characteristics  
 
A warehouse receipt system (WRS) or an electronic warehouse receipt system (eWRS) is a relatively 
modern innovation based on a variation of traditional storage strategies. It seems to have significant 
potential and has already been adopted in several developing countries. The main objective of this 
tool, therefore, is to provide a basic understanding of the concept and workings of WRS, to explain 
how and where it is applicable and to explain its pros and cons.  
 
A WRS is a formal agreement between a licensed storage facility operator and a named depositor 
specifying the quality and quantity of a specified commodity held in a secured storage environment. 
The document, called a warehouse receipt (a certificate of deposit and ownership of the stored 
commodity) can then be used as a collateral instrument to obtain financing by the depositor from a 
lending institution or input suppliers.   
 
Besides obtaining credit, the warehouse system aids farmers in making marketing decisions such as 
how long to store the commodity and how and when to market it. In some countries, WRSs are also 
tied to commodity exchanges as a physical deposit/delivery system.  While it can be considered 
finance related tool, in this course, WRS is included as a market related tool.  
 
Simple steps in a typical WRS are: 

1. A producer deposits agricultural goods in a warehouse  
2. The warehouse issues a receipt to the producer 
3. This receipt can then be used as collateral to obtain a loan or to market the commodity as 

desired. 
 
As described in an AFD/CTA/IFAD (2014) study, in SSA there are mainly four types of warehousing 
services currently in practice: 
 
Type A: Community inventory credit – Under this system, stocks are held in small community 
warehouses controlled jointly by the producer organisation (or a group of farmers) and the micro-
finance institution (MFI) involved.  The operations of MFIs are generally re-financed by commercial 
banks. This system is used by smallholder farmers primarily in Madagascar under the name of 
Greniers Communautaires Villageois (GCVs) and in a few francophone countries of West Africa under 
the name of warrantage communautaire.   
 
In the majority of cases, the individual depositor’s stock identity is preserved and once loans are 
repaid, the owner is responsible for disposing of the product. According to the study, the reported 
repayment rates are near 100%. The GCVs in Madagascar account for a large part of the lending 
portfolio of the local MFIs as they handle annual deposits of 100,000 to 120,000 tonnes including 
paddy rice, milled rice, cloves and coffee.   
 
Type B: Private warehouses. In these cases, the stocks are held in a private warehouse and are 
under the control and responsibility of a collateral manager (CM). Services of this type of warehouse 
are available to private users and not for any public depositor. This can include a field warehouse, 
where the goods are held in the borrower’s store, which is temporarily leased to the CM. These are 
currently being applied mainly to internationally traded cash crops such as cocoa and cotton handled 
by large traders. This system is well adopted in countries such as Côte d’Ivoire, Cameroon, Burkina 
Faso and Uganda. Typically, given the high costs of CM, farmers or small producer organizations do 
not engage in this type of warehouse service and financing.  
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Type C: Public warehouses. These types of warehouses are typically owned and operated by a 
private sector, but their services are available to the general public. This type of WRS is currently 
practiced in countries including Côte d’Ivoire, Ghana, Mozambique, Senegal and Uganda. Several 
other countries in Africa (e.g. Ethiopia, Madagascar, Tanzania, and Uganda) are currently working on 
the legislation to establish public warehouses. According to the AFD/CTA/IFAD study, public 
warehouses also serve as delivery locations for commodity exchanges and they are vital to the 
establishment of these exchanges.  
 
Uganda is the only country to date to have passed enabling legislation for public warehousing. The 
country has also installed an electronic warehouse receipt system (eWRS). The study reports that at 
least two of the five warehouses that were initially licensed remain operational. Obtaining the 
required quantity was the main cause for failure. 
 
Type D: Lending against the security of current or future production – Under this system the 
financiers take security over paper (e.g. bonds) as opposed to the possessory collateral of goods held 
in warehouses. This system is currently not applied in Africa, however, it is popular in Brazil. 
 
This tool is ideal to forge effective public private partnerships in designing and implementing 
underlying activities. 
 

2. Suitability of the tool 
 
As a tool, WRS is suitable for farmers who produce a marketable surplus of a relatively standardised 
quality (or produce that is gradable in different grades) of a commodity, provided that a warehouse 
providing this service is available in the area.  By and large, WRS is not widely used by small holder 
farmers in Africa and other developing regions. They can be made more suitable for smallholder 
farmers by making them community-based warehouse systems (such as the Warrantage System in 
Niger, developed with the help of development partners).   
 
The WRS is suitable as an ARM tool when - 

1. price risk arises from price fluctuation of the commodities produced, 
2. there is a financial risk of not being able to obtain credit  on time and having to pay off 

creditors when the market prices are too low, and 
3. post-harvest loss risk needs to be reduced by being able to acquire secure and safe storage 

facilities. 
 
The WRS is especially suitable for grains and legumes where high seasonal price variability offers an 
opportunity for gains from selling at high prices, usually much later than the harvest or the 
immediate post-harvest period.  
 
The system is also more suitable for cash crops as it helps to improve transparency in the marketing 
of the product (for example, of raw cashew nuts). As indicated by the AgriFin (2013) study, almost 
the entire crop of cashew nuts produced in Tanzania where the WRS is most developed in Africa, is 
currently marketed through the WRS. 
 

3. Advantages/Opportunities  
 

 A successful WRS can provide benefits for all concerned parties including producers, traders, 
creditors and warehouses, as well as for the agricultural sector overall (FAO 2015).   
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 It can potentially provide credit to farmers, producers and traders by solving the major 
obstacle of the lack of collateral for such loans.  

 In addition, storing the produce in a secure environment allows producers to take advantage 
of price fluctuations and sell when the market conditions become favourable.  

 A WRS can also allow smallholder farmers to participate in commodity markets, improve 
their bargaining power by selling the commodity as a group and fetch better prices (Coulter 
and Onumah, 2002). 

 The system may also help to reduce marketing costs by allowing for independently enforced 
commodity standards especially when commodity-specific quality standards are used 
(Onumah et al). 

 Given that the lender holds the warehouse receipt and legal rights to seize the stored goods, 
the loan default or non-payment risk for the lender is also reduced.  

 Effective storage with a sufficient capacity will also help stabilize prices by reducing the 
seasonal variation, thus benefitting consumers. 

 Smallholder farmers can benefit from this tool especially when there is strong community 
involvement bringing in peer pressure as well as an effective legal framework and the rules 
governing the system to promote accountability and transparency on the part of the 
warehouse service provider and the lenders.   

 
4. Disadvantages 

 

 Risk of inefficiency, mismanagement, fraud, failure or bankruptcy on part of the warehouse or 
the MFI.  

 It is hard to implement if  the network and state of MFIs is weak in the country. 

 Lack of expertise for WR service providers to handle the attack of pests or other hazards to 
crops stored in the warehouse. 

 Lack of suitable storage infrastructure in local areas. 

 Absence of an enabling legal and regulatory framework and governing rules.  

 Costs for storage facilities and related services. 

 

5. Examples/Case studies  

CASE STUDY 9: Empowering farmers in Tanzania through WRS (IFAD) 

This case study explains how the IFAD-supported WRS market development program is helping 

farmers in Tanzania to build their resilience to better cope with risks they face in farming.  The key 

stakeholders are the farmers, the government, policy makers, warehouse service providers, traders, 

bankers, IFAD and the international donors. The report shows that the capacity of small farmers to 

manage risk through a secured access to credit and storage facilities can be enhanced by this tool.   
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Empowering farmers in Tanzania through the warehouse receipt system 

When farmers have secure access to credit and reliable storage facilities for their grain, it 
gives them the option to sell when they can get the best price. This means that in a situation 
of rising food prices small farmers stand to benefit, not to lose. The warehouse receipt system, 
introduced through the IFAD-supported Agricultural Marketing Systems Development 
Programme in Tanzania, is now being mainstreamed by the government throughout the 
country. 

The harvest has been good. It's the end of a busy day and 
Maimuna Omary Ikanga, a farmer from Qash in the Babati 
district of Tanzania, has loaded an ox-drawn cart with sacks of 
grain harvested on her land. She sets off to the warehouse 
where attendants weigh the grain, measure moisture levels and 
stitch up the sacks for storage. They give Maimuna a warehouse 
receipt for her grain. 
 
That receipt is no ordinary piece of paper. It represents an 
opportunity for Maimuna to grow as a small-scale entrepreneur 
and continue to lift herself and her family out of poverty. With 
the receipt, she can use her stored grain as collateral to get 
credit at reasonable interest rates, and she can continue to 
build the small business she started in the early days of the 
receipt system. 
 
"Before, I was harvesting my crop and selling it at a low price, 
which was all I could get," says Maimuna, who grows maize, 
peas, beans and sunflowers. "Now, if I store it, get a loan and 
wait for prices to go up, I can make a profit." 

Maimuna Omary Ikanga weighs 
her maize in the Qash receipt 
system warehouse 
 
Credit: IFAD/M. Millinga 

Linkages are key to success 
 
The warehouse receipt system is the result of a collaboration between two IFAD-funded 
projects that are being pioneered in the Babati district. The success of the system relies on a 
series of linkages that are being addressed by IFAD's projects in Tanzania. They involve access 
to storage facilities, credit, markets and market information. 
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"The warehouse receipt system is an arrangement that solves two problems: the lack of storage 
facilities in the district and the difficulty of obtaining credit," says Vincon Nyimbo, marketing 
specialist of the AMSDP. "At certain times of the year farmers need cash for various reasons. 
These warehouses help manage the food security issue and the marketing issue." 
 
Historically banks have been reluctant to finance agricultural-related activities. The uncertainty 
of external factors such as drought or floods makes investment too risky. The warehouse 
receipt system provides a way of getting around that. 
 
Crop prices usually decrease drastically during the harvest season, but after three to six months 
the prices may double or triple. Farmers without storage are forced to sell their produce when 
market prices are low. Traders often exploit this situation. They have storage facilities and can 
sell with a good profit margin once market prices improve. 
 
The links to markets and to up-to-date market information forged by the AMSDP and the First 
Mile Project, which is supported by the Government of Switzerland, are a third factor in the 
success of the warehouse receipt system. Farmers in Babati, for example, are well informed of 
movements in the markets and they are able to access markets rapidly, so they can wait to sell 
at the right time for the best price. 
 
 

The Agricultural Marketing Systems Development Programme (AMSDP) was set up in 2002 to 
improve the structure and performance of Tanzania's crop marketing systems. The seven-year 
programme, which ends in 2009, is working in four main areas: 

Amina Isare and Sellemn 
Ally treat maize with 
pesticides at the Qash 
receipt system warehouse 
 
Credit: IFAD/M. Millinga 

 developing agricultural marketing policy 

 empowering small producers by building their 
entrepreneurial and organizational capacity and improving 
their links to markets 

 providing marketing-related financial services so that small 
farmers can secure loans to cover the period between 
harvest and sale 

 developing rural marketing infrastructure, including storage 
facilities, marketplaces and roads 

 

The Rural Financial Services Programme supports the creation of 
savings and credit cooperatives (SACCOs) formed by local 
communities, which allow poor rural people to get much-needed 
credit at reasonable rates. The warehouses have been built or 
rehabilitated in areas where SACCOs have considerable 
experience. Once the harvesting season begins, SACCOs managers 
submit a loan application to the bank. The warehouse manager 
issues a receipt to the farmer when the produce has been 
deposited in the warehouse. The farmer can use this receipt to 
obtain a loan from the SACCOs of up to 70 per cent of the value of 
the deposited stock. Farmers can then wait for better prices before 
they sell. 
 

The infrastructure component of the AMSDP has built safe, managed 
storage facilities for farmers that fulfil all the requirements for 
maintaining the quality of the product. 

Maimuna Omary Ikanga 
and helpers take her 
produce to the receipt 
system warehouse in 
Qash, Babati district 
 
Credit: IFAD/M. Millinga 
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Profits for investment 
 
The warehouse receipt system has had an immediate and 
positive effect on farmers' incomes. Some have been able 
to use the credit to venture into new enterprises.  
 
In 2006, when the harvest was good, Maimuna and others 
nearly doubled the income from their produce. "We kept it 
in the warehouse when the price was 15,000 Tanzanian 
shillings (US$13) for a 100 kilogram sack and we sold for 
26,000 shillings a sack when the price rose." 
 
Maimuna invested her profits in a satellite dish, a television 
set and a generator. With the nearest electricity source 10 
kilometres away, this was a major attraction for the 
community. 
"I bought it to watch the World Cup," she says. She charged 
fellow villagers to watch the football matches on her 
television set. "To tell the truth, I was making money! In 
just a day I was making 18,000 to 20,000 shillings. And it 
went on for a month..."  

Labels identify stored rice in the 
Magugu warehouse 
 
Credit: IFAD/M. Millinga 

Maimuna is now building a second house. If harvests continue to be good, perhaps she will be 
able to finish it next year. Maimuna has also become a SACCOs chairperson. She is responsible 
for organizing meetings and represents members of her association at the meetings. 
 
More and more farmers have been using the system. As a result, the SACCOs have been able 
to obtain bigger loans on more favourable terms, which in turn has had a positive impact on 
farmers' incomes. Farmers in other areas are demanding that the system be extended. 
Outside the programme area some farmers' associations have even been implementing 
warehouse receipt systems with their own funds. 
 
In view of the success of the system in Babati and other districts, the government wants to 
extend it throughout the country. 
 
"We are in the process of refining the system so that we can give practical recommendations 
to the government as it replicates the system," says Nyimbo. "It was important, for instance, 
that there was a legal framework for the operation of the warehouses. The Warehouse 
Receipt System Act of 2005 allows the private sector to own and manage warehouses. This is 
an excellent example of how programmes like this can have a direct impact on policy 
development within the country. The Act was an answer to needs identified while piloting the 
warehouse receipt system." 
 
Source: IFAD http://www.ruralpovertyportal.org/country/voice/tags/tanzania/warehouse 
 

http://www.ruralpovertyportal.org/country/voice/tags/tanzania/warehouse
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6. Assessment Test for Tool # 9:   Warehouse Receipts System 

Match/pair the following “Type of Warehouse System” with its corresponding description/definition.  
 
Type of Warehouse Receipts System: 

 
Type A: Community inventory credit  
Type B: Private warehouses 
Type C: Public warehouses 
Type D: Lending against the security of current or future production  

 
Description: 
 
1. In these cases, the stocks are held in a private warehouse and are under the control and 

responsibility of a collateral manager (CM). Services of this type of warehouses are available to 
private users and not for any public depositor. This can include a field warehouse, where the 
goods are held in the borrower’s store. Suitable for internationally traded cash crops such as 
cocoa and cotton handled by large traders; examples include Côte d’Ivoire, Cameroon, Burkina 
Faso and Uganda.  
 

2. Under this system, stocks are held in small community warehouses controlled jointly by the 
producer organisation and the micro-finance institution (MFI) involved. This system is used by 
smallholder farmers primarily in Madagascar under the name of Greniers Communautaires 
Villageois (GCVs) and in a few francophone countries of West Africa under the name of 
warrantage communautaire.   

 
3. Under this system, funds are provided against the security of a current or future production of 

the farm. Example - the Cedulas de Produtos Rural (agricultural bonds) system that is popular in 
Brazil. This system is currently not applied in Africa as it requires documented security of current 
or future production.  

 
4. These types of warehouses are typically owned and operated by a private sector but their 

services are available to the general public. This type of WRS is currently practiced in countries 
including Côte d’Ivoire, Ghana, Mozambique, Senegal and Uganda. These warehouses also serve 
as delivery locations for commodity exchanges and they are vital to the establishment of these 
exchanges.  

 

 
Answers 
 

1. = Type B: Private warehouses 
2. = Type A: Community inventory credit   
3. = Type D: Lending against the security of current or future production  
4. = Type C: Public warehouses  
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LESSON 4 
Government-Based Agricultural Risk Management Tools  
 
Learning objectives 

At the end of the lesson, learners should be able to understand and argue about different 
agricultural risk management policies that can be implemented with public support, appreciate the 
opportunities/advantages/benefits, challenges/disadvantages/costs, the complementarities 
between policies and tools, and judge the suitability of them in a given area or farm situation. 

Although there are significant implications for farmers in managing the risk of their activities, the 
primary audience of this lesson is on public policy makers.  Governments have a role to play in the 
country’s economy, especially in correcting market failures that are primarily due to the existence of 
information asymmetries and high transaction costs due to the under-provision of public goods. 
Well-designed Government policies can potentially improve resource allocation, market efficiency 
and equity through redistribution and positive intervention approaches in terms of market creation, 
improving market incentives, reduction/mitigation and coping with risk (OECD 2009).   

To achieve these goals, governments provide agriculture and food related assistance which may 
have significant implications for risk management in agriculture. The following three main public 
support programs are covered in this lesson (note that this is not an exhaustive list) which may have 
the capacity to alter the nature of risk in agriculture and/or the risk behaviour of decision makers.    

Tool 10: Public Foodgrain Reserves  
Tool 11: Disaster Assistance Programs 
Tool 12: Social Protection and Productive Safety Nets 

 

Historically, the involvement of governments in managing food reserves, either for the purpose of 
price stabilization or emergency food security, has been very common, in both developed and 
developing countries. However, corresponding with relative global food shortages and abundance, 
the overall interest and nature of public involvement in food reserves for price stabilization has been 
cyclical over time. In general, a more market oriented approach to public support has gained 
momentum, reducing the need for a direct control of the supply and/or demand of commodities.  

 

Today, the main challenge of foodgrain reserves is how to maintain the necessary level of national 
food security at a reasonable cost and economic efficiency.  The set of policies followed for this 
purpose have significant implications to the stability of markets and prices for farmers, governments 
and consumers and thereby for the level of risk and risk-behaviour of farmers.  

Disaster assistance, either as a measure of prevention or mitigation, is also employed in many 
countries, especially by those that are frequently affected by natural disasters. There is a large role 
for governments to play in dealing with the reduction and management of risk caused by disasters. 
In some cases, these programs may act as free insurance protection or as an aid to stabilize the 
livelihoods of those affected, usually poor and vulnerable farm families.  This then can have 
significant implications for those farmers who intend to receive such benefits by way of modifying 
the risks they face, their own risk behaviour and their management strategies.  

The third type of program in the public support category is the provision of social protection 
(including cash or non-cash transfers aimed at reducing poverty and vulnerability) and agricultural 
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productive safety nets (including farm input subsidies aimed at improving the food security of 
vulnerable farm households).  These social safety net programs have grown in popularity and can be 
found in almost all countries.  The main challenges for policy makers with these public support 
programs include budgetary implications, targeting such programs and the effectiveness in achieving 
their goals.   

Finally, similar to other lessons this lesson also does not cover all possible tools. For example various 
government schemes, community sponsored programs, development agencies/INGO subsidies and 
other assistance programs are not covered explicitly. 

Key words for lesson 4.  

1. buffer stocks,  
2. cash transfers 
3. commodity stabilization fund,  
4. disaster assistance,  
5. disaster risk management (DRM),  
6. disaster risk reduction (DRR),  
7. emergency reserves,  
8. farm input support programs,  
9. human-induced disasters,  
10. natural disasters,  
11. price ceiling,  
12. price floor  
13. productive safety net,  
14. social protection,  
15. subsidy 
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Tool # 10: Public Foodgrain Reserves  
 

1. What is it? – Concepts and Characteristics  
 
Many developing countries since the 1970s, especially after the 1974 food crisis, have followed 
storage or stock policies to help control unfavourable price swings and to mitigate the adverse 
impacts on farmers as well as on low income consumers. The focus of this tool, therefore, is on 
briefly explaining the nature of these policies, how they are supposed to work, what the experiences 
of various countries have been and what is the relevance of these polices for risk management in 
agriculture today. The advantages and disadvantages of maintaining such public foodgrain reserves 
and the key challenges or issues related to this policy are also discussed. Given that the aim of this 
policy is to reduce the price and market risk of selected agricultural commodities, and in general 
improve farming resilience, this policy acts as a potential tool for ARM.   
 

There are two main types of public stocks or reserves: 

1. Food reserves for price stabilization, and   
2. Emergency food security reserves 

 
Food reserves for price stabilization (also called strategic grain reserves or buffer stocks) are aimed 
at maintaining a reasonable price band with a price floor and a price ceiling. Typically, the main, 
staple foodgrains are covered for this purpose, although in principle any important commodity from 
a domestic food security point of view can be procured and stored. Usually, the government grain 
marketing agency or national food reserve organization handles the function of procurement and 
distribution.  In general, stocks are procured and set aside when the supplies (domestic production 
and imports) are relatively high and prices are plummeting.  Stocks are released (sold or distributed) 
when the supplies are too low, causing prices to skyrocket.  
 
When a commodity price is stabilized within a certain band (especially if this is also a well-publicised 
government policy), it reduces the uncertainty for farmers and helps them to manage the price risk. 
However, from the farmers’ point of view it is the minimization of falling prices (down side risk) 
through the policy of public buffer stocks that is particularly important. In order to maintain a price 
floor, the government has to declare the minimum procurement price and be ready to buy and store 
a commodity at that price, especially when the open market prices fall below this floor.  The 
guarantee of a minimum price, especially if it is set at a reasonably remunerative level and is 
announced well in advance before crop planting, helps farmers to eliminate some of the risk 
associated with market access and price drops. Thus, in theory, this policy can be an important ARM 
tool. In practice price policy decisions can become a source of uncertainty and is hard to find truly 
success examples.  
 
A price stabilization band is determined on the basis of the estimated costs of the policy that are 
politically and fiscally acceptable to the government.  In general, the tighter the band, the more 
expensive it is to maintain. The floor may be related to the export parity price and ceiling to the 
import parity prices (AFD 2014). In some countries, the floor price is determined by the minimum 
support price (MSP) for farmers and the ceiling may be determined by adding a reasonable 
marketing margin so as to allow the private traders to operate in the market and more or less within 
the limits of the band. Local traders may be able to buy the commodity from farmers at the MSP or 
slightly below, by providing additional incentives such as immediate cash payment or, a more 
convenient point of delivery, etc.   
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An alternative to actual procurement and maintaining physical stocks is holding a monetary 
commodity stabilization fund.  However, to be effective, such a fund has to be very large or the 
country needs to have ample access to foreign borrowing.  Given the practical difficulties of setting 
aside a sizable financial reserve, this option has not been widely practiced.  Furthermore, given the 
poor performance of stabilization schemes over the years, the emphasis now is more on policies that 
help manage the risk (such as insurance, organized and transparent commodity markets, futures 
markets, warehouse receipt systems, etc.) instead of managing agricultural markets through active 
involvement in manipulating supply and demand (FAO 2006). However, many developing countries 
find a combination of several policies including price stabilization stocks as a socio-politically 
preferred course of action.   
  
In addition to the public reserves, foodgrain stocks can also be held by the private sector with 
subsidies from the government. However, the effectiveness of this alternative in achieving the final 
goal of controlling prices, (especially near the government policy stated upper limit) has been 
questionable and in some cases counter-productive due to inherent private business tendencies of 
hoarding for speculative profits (Galtier 2014, Timmer 2014).  
 
Emergency food security reserves – With or without price stabilization stocks, many countries 
maintain food reserves with the primary goal of helping the vulnerable population to cope with high 
market prices by providing foodgrains at low subsidized prices during periods of crisis.  Such stocks 
when released in an emergency situation, may indirectly have some dampening effect on prices 
depending on the quantity of the food distributed to the consumers, however, a well targeted 
distribution would be effective in reaching the poor without having a big effect on the market prices.  
 
Provided that vulnerable and disaster-affected farm families are included in the list of beneficiaries 
of emergency food distributions, this policy, similar to the disaster assistance or social safety net, can 
also be treated as helping such families to manage production and price risk in agriculture. It should 
be noted that most smallholder farmers in developing countries are net buyers of food and are 
equally affected by high prices and food shortages.  Thus an added cushion for farm families helps 
manage family livelihood, farm input purchases and investments to regenerate agriculture following 
a disaster.   
 
According to Antonaci et al (2015) in Africa, Kenya normally maintains a limited amount of Strategic 
Grain Reserve stock of up to four million bags (expected to be raised to eight million bags soon).  
Malawi also has had a history (since 1999) of strong price stabilization as well as food security 
reserve programs.  In Ethiopia, emergency food security reserves have ranged from about 200,000 
tonnes in the 1980s and 1990s to about 400,000 tonnes in the early 2000s and are under 
consideration to be increased to 1.5 million tonnes.  The Southern African Development Community 
(SADC) has plans to set-up a regional strategic grain reserve to help bail out countries experiencing 
food shortages and discourage member countries from imposing restrictions on maize trade within 
the region. According to the plan, a 500,000 ton facility, including a cash component for countries 
that do not have any surplus to contribute, would be set up. 
 

2. Suitability of the tool 
 
This tool is suitable in countries where local governments are highly concerned and sensitive to price 
volatility and food insecurity.  Many populous countries in Asia, including China, India, Thailand, and 
Vietnam among others, follow government procurement policies at pre-set minimum support prices, 
particularly for rice. Their experience demonstrates that rice prices domestically can be kept 
reasonably stable with respect to world prices, with the help of government stock interventions 
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(Dawe and Timmer 2012). However, these national policies may in fact exacerbate the impact on 
international prices as was experienced from the 2008 food prices crisis.  
  
The policy of emergency food reserves is suitable where a market failure in assuring short-term food 
security becomes a major concern.  A review of stock policies of Southeast Asian countries suggests 
that there is now a resurgent interest more on emergency reserves and less on the traditional buffer 
stocks for price stabilization (Briones 2014). 
 

Studies also show that government procurement to build buffer stocks is more effective in 
controlling the price floor, than it is in controlling the price ceiling (Antonaci et al. 2015). A World 
Bank study (2012) concludes that “If used, public grain stocks need to be incorporated into a 
coherent longer-term strategy that combines the use of trade, investments in agricultural 
productivity, and well-managed, targeted safety net programs.” 

3. Advantages 
 
From the farmers’ point of view, the major benefit of a public procurement and buffer stock policy is 
the protection from a collapsing market. Depending on the level of the price floor, it may also 
improve the net income, stimulate production to improve food security and reduce the downside 
price risk. In many countries, notably for rice in Asia, public procurement programmes also help 
integrate smallholders into markets. (FAO 2014). 
 
The use of emergency food reserves generally permit a price transmission of higher prices to 
producers providing the incentive to increased domestic food supply that can subsequently help 
lower domestic food prices while providing a safety net to the poor, including food deficit farmers. 
(World Bank 2012).  
 

4. Disadvantages   
 
The major drawback of maintaining food reserves for price stabilization purposes is its costs - 
procurement, transportation and distribution. The experience of most countries is that these are 
high and unpredictable. A major study by the World Bank (2012) concluded that the high budgetary 
costs of price stabilization programs still frequently practiced in Asia and Africa are “crowding out 
needed public investment in agricultural productivity and rural infrastructure” and discouraged 
private investment in the grain sector. 
 
Public price stabilization programs with effective price ceilings do not allow farmers to benefit from 
the high prices even where the price transmission of high international or consumer market prices to 
the farm gate prices is possible. Similarly, if the prices are capped at a relatively low level, farmers 
may end up paying for this policy, resulting in negative incentives for agriculture. 
  
The benefits of public procurement at a uniform MSP throughout the country brings uneven benefits 
to farmers as compared to a no-public procurement scenario. Farmers in surplus production areas 
benefit more than those in deficit areas. The government has to cover the costs of transporting the 
grain from production areas to consumption areas. Stocks need to be overturned to maintain the 
quality of the grain. This adds to the costs of the program even more. 
 
From the review of the literature it can be concluded that with the exception of the case of rice in 
some Asian countries, there are hardly any examples of effective and efficient price stabilization 
programs. A study done by Antonaci et al. (2015), lists the following as some of the factors 
responsible for this limited success:  
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 The lack of a well-functioning and cost-efficient stock management system;  

 the absence of market information systems that rely on solid production forecasts and 
consistent price analyses; and  

 ad-hoc and non-transparent government policy decisions on reference prices and 
management of stocks. 
 

5. Examples/Case studies  

EXAMPLE: Empirical Estimates of Gains from Food Price Stabilization 

Most studies have concluded that the efficiency gains 
from agricultural commodity price stabilization are 
generally quite small when measured as a proportion 
of household incomes. They have also concluded that 
the gains are higher (i) for risk-averse households, (ii) 
for large net sellers, (iii) when stabilizing prices of 
staple crops that tend to be more volatile than export 
crops, (iv) when stabilizing a bundle of multiple 
products rather than a single commodity, and (v) in 
countries where foodgrains account for a large share 
of gross domestic product and consumers’ spending. 

The first estimate of stabilization gains was 
undertaken by Newbery and Stiglitz (1981) who 
found the gains to farmers from complete price 
stabilization range from 0 to 3 percent of 
household income, depending on assumptions of 
risk aversion. Srinivasan and Jha (2001) made 
similar estimates for the Indian economy as did 
Islam and Thomas (1996) for five Asian economies, 
and also found that the static gains to price 
stabilization were quite small, at about 1.5 to 3.5 
percent of farm income. More recently, Myers 
(2006) applied the same model but distinguished 
between poor and affluent producers. Depending 
on the risk aversion of each group, affluent 
producers were estimated to gain the most from 
more stable prices (adding 9 percent to their 
income), while poor producers gained less (3 
percent) because their sales were a smaller share 
of income. Bellemare et al. (2011) analyzed the 
impact of price stabilization in a multicommodity 
framework in Ethiopia and found that farmers who 
have big surpluses can gain from 6 to 32 percent of 
household income from the stabilization of prices 
of seven commodities, depending on risk aversion 
assumptions and whether they produce coffee. At 
the same time, poorer farmers and consumers gain 

little and even lose. While the multicommodity 
integrated framework is superior to one-commodity 
estimates, it is difficult to imagine full price 
stabilization of one or two staple crops, much less 
seven of them. Investment in rural infrastructure to 
reduce the gap between export and import parity 
prices and promotion of trade is a necessary and 
more efficient way to achieve multiple crop price 
stabilizations, not public stocks. 

The vast majority of quantitative estimates of price 
stabilization have focused on export crops that 
typically make up a very small proportion of 
domestic consumer expenditures, such as coffee, 
cocoa, cotton, jute, rubber, and wool. Studies of food 
crops are rare, though gains from the price 
stabilization of these crops are expected to be 
higher, given their higher price volatility, particularly 
in Africa, and their high share in household 
expenditures (World Bank 2006). 

It is important to note that the economic gains of 
stabilization are diminishing as foodgrains become a 
smaller proportion of value added in developing 
economies and as a share of household 
expenditures. An econometric assessment of the 25-
year period from 1970 to 1995 in Indonesia showed 
that rice price stabilization efforts paid very high 
dividends in fostering economic growth in the first 
two five-year plans, apart from the additional 
benefit provided by enhanced political stability 
(Timmer 1996, 2004). By the mid-1990s, however, as 
the share of rice in value added and the 
consumption basket declined, benefits from market 
interventions diminished, requiring a much more 
market-oriented rice policy in Indonesia to bring 
about new efficiency gains. 

Source: World Bank. 2012. Using Public Food Grain Stocks to Enhance Food Security. Report Number 71280-GLB. 

Washington DC. Box 2.1, Page 7. http://www-

wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2012/09/03/000386194_20120903050714/Rendered/PDF/712800ESW0P1130Food

grain0Stocks0web.pdf 

http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2012/09/03/000386194_20120903050714/Rendered/PDF/712800ESW0P1130Foodgrain0Stocks0web.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2012/09/03/000386194_20120903050714/Rendered/PDF/712800ESW0P1130Foodgrain0Stocks0web.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2012/09/03/000386194_20120903050714/Rendered/PDF/712800ESW0P1130Foodgrain0Stocks0web.pdf


 PARM – Agricultural Risk Management Tools | Capacity Development MODULE 3 
 

97 

 

CASE STUDY 10: Regional cooperation in public stocks - Southeast Asia (Bribones)  

The principal stakeholders of this tool are government policy makers, farmers and their 
organizations, people who are expected to be affected by the potential disasters and crises and 
other consumers, especially in food deficit countries, participating in this scheme.  Regional 
cooperation on public stocks for emergencies is very rare. Thus, even the establishment of the 
scheme and the agreement on some clear rules for the disbursement of the stocks among 13 
countries in the region itself is an achievement. The group has added a humanitarian component to 
other emergency reserves in recent years.  Although the amount of grain stock is relatively small, it 
is intended to have a positive impact on the recipient country’s farmers and their risk bearing ability 
and capacity to deal with risk in agriculture especially when farm families affected by disasters are 
also the beneficiaries. 

  

Regional cooperation in public stocks  
 
The roots of regional cooperation  
From country-level experience, the discussion now shifts to regional cooperation in public stocks. 
In Southeast Asia, such regional cooperation was initiated in the late 1970s after the world rice 
crisis of 1972 – 1974. The ASEAN Food Reserve (AFSR) Agreement was signed in 1979 by the 
original five member countries, namely Indonesia, Malaysia, Philippines, Singapore, and Thailand. 
The Agreement establishes the ASEAN Emergency Rice Reserve (AERR), consisting of rice stocks 
that are earmarked to meet emergency requirements in the region. The earmarks can be part of, or 
over and above, the national food security reserve. The Agreement does not require distinct 
physical stocks of rice, as long as the member state makes its earmark available to other members, 
as a permanent commitment.  
 
Earmarks of the original five signatories are as follows (in tons):  

Indonesia:  12,000 

Malaysia  6,000 

Philippines  12,000 

Singapore  3,000 

Thailand  15,000 

Total 50,000 

 
The original level of AERR earmarks is equivalent to about 8.8% of imports in 1975, or about 0.2% 
of consumption. 14 The release mechanism is predicated on bilateral negotiation: the country in 
emergency must direct its request to another member country for release from the earmark of the 
latter. Other member countries are notified of this request; the demanding and supplying countries 
then agree on the terms and conditions of release.  
 
Upon accession of additional countries to ASEAN, the AERR also expanded, eventually reaching 
87,000 tons, broken down as follows:  

ASEAN – 5 50,000 

Brunei   3,000 

Cambodia   3,000 

Laos   3,000 

Myanmar  14,000 

Vietnam  14,000 

Total  87,000 
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The definition of "emergency" in the AFSR Agreement is very stringent: it is the state or condition 
in which an ASEAN Member Country, having suffered extreme and unexpected natural or man-
induced calamity is unable to cope with such state or condition through its national reserve and is 
unable to procure the need through normal trade (Art. IV, Sect. 5).  
As seen in the foregoing, the size of the reserve is small; despite continuing growth of imports in 
the region, the reserve has stayed below 90,000 tons. Moreover the means of accessing the 
reserve appears to duplicate a normal trade process among member countries, which is 
government-to-government (G-to-G) trade. Lastly the definition of emergency legally restricts the 
reserve to be an instrument of last resort, i.e. only when normal trade and national reserves are 
inadequate to meet the shortage. In practice therefore no cross-border releases of rice where 
ever made by AERR over the next three decades.  
 
The East Asia Emergency Rice Reserve  
 
In 2003, after an evaluation of AERR, an expanded version of regional reserve was initiated, 
involving the Plus Three countries. This expanded scheme began as a pilot project of the ASEAN 
Plus Three Ministers of Agriculture and Forestry, called the East Asia Emergency Rice Reserve 
(EAERR). The project, approved in 2003 and launched in 2005, was implemented until 2010. The 
EAERR carried over the AERR stocks, and eventually included the earmarks of the Plus Three 
countries, expanding the regional reserve to 787,000 tons: 
 

ASEAN – 5   50,000 

China  300,000 

Japan  250,000 

Korea Republic 150,000 

Total  787,000 

 
The EAERR furthermore added a new kind of reserve, which is the stockpiled emergency rice 
reserve (or stockpiled rice for short). This consists of donated rice stocks administered by EAERR 
to meet an "acute emergency" in a member country; in practice, this is a humanitarian response 
in the aftermath of a calamity.  
 
In total, the EAERR released nearly 3,000 tons of rice to households affected by calamities, in 
Cambodia, Indonesia, Laos, Myanmar, the Philippines, and Vietnam. In 2010, the EAERR also 
implemented a release of earmarked rice stocks equivalent to 10,000 tons from Vietnam, to 
address the "lingering effect of calamity" in the Philippines after Typhoon Ketsana. 
 
The ASEAN Plus Three Emergency Rice Reserve  
 
The EAERR pilot was converted to a permanent mechanism called the ASEAN Plus Three 
Emergency Rice Reserve (APTERR). The APTERR Agreement was signed in 2011, and Agreement 
entered into force in 2012. The APTERR is to be governed by a Council with day-to-day 
management by a Secretariat. The APTERR was formally launched in March 2013 with the first 
meeting of the APTERR Council, composed of thirteen members, or one representatives from 
each APTERR Party.15

  The Secretariat is based in the host country Thailand.  
 
The APTERR carried over the earmarked and stockpiled emergency reserves of EAERR, as well as 
the definition of emergency from AERR. Operation of APTERR is supported by financial 
contributions of APTERR Parties as stated in the APTERR Agreement.  
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Governance is vested on the Council; day-to-day management is assigned to the Secretariat. Based 
on the APTERR Agreement, the Council votes by consensus. An APTERR Party is permitted to 
unilaterally suspend its obligation. 
 
The Council formally adopted a set of internal rules and regulations on establishment and release of 
APTERR stocks, based on the APTERR Agreement, best practice in emergency reserves, and the 
experience of the EAERR pilot. Earmarked stocks are now subject to replenishment within one year 
upon release. The stocks are defined to be milled rice, must be owned and/or controlled by an 
APTERR Party, and safe for human consumption; there are otherwise no requirements imposed on 
earmarked rice. 16    
 
APTERR adopted three programs or "Tiers" by which APTERR stocks could be released. Under Tier 1, 
earmarked reserves are pre-positioned on standby basis between a supplying and a receiving 
country in case of emergency in the latter. The standby arrangement already specifies quantity of 
rice, rice grade, and terms and conditions of release, to avoid protracted negotiations in the even of 
emergency. The target date of arrival of earmarked stocks is one month or earlier after request by 
the country in emergency. Contingent delivery is formalized by a forward contract which is valid for 
three years and renewable. In case earmarked stocks are requested in the absence of a forward 
contract, release can still be authorized under Tier 2, which is open to bilateral negotiation between 
requesting and supplying countries. Lastly, release of donated stocks to meet acute (and likely 
localized) emergency falls under Tier 3.  
 
A particularly contentious issue for release of earmarked stocks is the price. Tier 1 does not require 
price to be agreed going forward; however it does mandate that the formula for determining price 
be agreed ex ante. One formula offered is to simply use the prevailing FOB price of a comparable rice 
grade under forward contract to be adopted, with predetermined adjustment for quality difference 
and terms of delivery (e.g. supposing delivery CFR or CIF, as is often the case). 
 
Notes: 
14. Hanpongpandh, S., 1982. Modeling the impact of the ASEAN Food Security Reserve. In: Chisolm, A., and R. 
Tyers, ed. Food security: theory, policy, and perspectives from Asia and the Pacific. DC Heath and Co., 
Lexington, MA.  
15 At the time South Korea had yet to ratify the APTERR Agreement and was invited as an observer. 
16. The flexibility accorded to ownership is intentional: Singapore and Brunei deploy private stocks (under 
government regulation) as their food security reserve, part of which is earmarked to APTERR. In principle this 
creates an opening for private sector participation in the regional reserve.  
 
Source: Adapted from Briones, R.M. 2014. Public stockholding in Southeast Asia: Review and prospects. 
Philippine Institute for Development Studies. Page 10-13. 
http://www.fao.org/fileadmin/templates/est/meetings/stocks/Briones_public_stockholding_in_southeast_asi
a.pdf 

 

http://www.fao.org/fileadmin/templates/est/meetings/stocks/Briones_public_stockholding_in_southeast_asia.pdf
http://www.fao.org/fileadmin/templates/est/meetings/stocks/Briones_public_stockholding_in_southeast_asia.pdf
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6. Assessment Test for Tool # 10:   Public Foodgrain Reserves for Price Stabilization 

 
Indicate whether each statement below is true or false.  

1. Many developing countries since the 1970s, especially after the 1974 food crisis, have 
followed storage or stock policies to help control unfavourable price swings and to mitigate 
the adverse impacts on farmers as well as on low income consumers.  

2. A public food reserve policy with a guaranteed minimum support price creates risk of low 
incomes for farmers. 

3. In general, the narrower the price stabilization band, the less expensive it is to maintain for 
the Government.  

4. In general, government procurement to build buffer stocks is more effective in controlling 
the price floor, than it is in controlling the price ceiling.  

5. The major advantage of maintaining food reserves for price stabilization purposes is its 
limited costs (procurement, transportation and distribution). 

6. Maintaining large food reserves for price stabilization has the potential to crowd out much 
needed public investment in agricultural productivity and rural infrastructure, and the 
possibility of discouraging private investment in the grain sector. 

 

 
Answers 
 

1. True 
2. False. Food reserve policy with a guaranteed minimum support price in theory can help 

farmers to eliminate some of the risk associated with market access and price collapse.  
3. False. In general, the tighter the price stabilization band, the more expensive it is to maintain 

for the Government.  
4. True. 
5. False. The major drawback of maintaining food reserves for price stabilization purposes is its 

high costs (procurement, transportation and distribution). 
6. True. 
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Tool # 11: Disaster Assistance Programs  

 
1. What is it? – Concepts and Characteristics  

 
The objective of this tool is to provide a basic understanding of the nature of the disaster assistance 
programs and policies, how they are intended to work, their advantages and disadvantages and their 
relevance for risk management in agriculture.   
 
The United Nations Office for Disaster Risk Reduction (UNISDR) defines disaster as “a serious 
disruption of the functioning of a community or a society involving widespread human, material, 
economic or environmental losses and impacts, which exceeds the ability of the affected community 
or society to cope using its own resources.” Disasters happen as a combined result of exposure to a 
hazard, the vulnerability of those exposed and an insufficient capacity of the system to cope.  
Disasters, natural or human-induced, sudden or slow acting, can affect the performance of the 
agriculture sector as well as the livelihood of people dependent on it both directly or indirectly.   
 
According to a FAO study (2015), during the 2003 to 2013 period, natural disasters caused USD 1.5 
trillion12 in economic damages worldwide, with more than a third of that in developing countries and 
about USD 80 billion in lost crop and livestock production.  On average, each disaster caused a 2.6 
percent loss in the national agricultural value-added in the affected countries. These losses 
undermine national economic growth, the performance of the agriculture sector and sustainable 
development.   
 
Types of disasters – Disasters are generally grouped based on their primary cause; as natural or 
human-induced disasters. They can be sub-grouped depending on their nature, duration to evolve 
and the type of mitigating efforts required (FAO 2008) as follows. 

 Natural disasters –  
o Sudden onset natural disasters – floods, earthquake, frost, locust or other quickly 

moving pest or disease outbreaks;  
o Slow onset natural disasters – drought, extreme weather events, El Niño, La Niña, 

crop or livestock damages from pest/disease infestation, etc.  

 Human-induced Disasters –  
o Human conflicts such as wars, mass disturbances, etc. and  
o Socio-economic disasters such as financial/market/economic crisis, climate change, 

environmental contamination, etc. 
 
Types of disaster assistance – Countries, often faced with such disasters generally have disaster risk 
management (DRM) and/or disaster risk reduction (DRR)13 programs to reduce the risk, help 
mitigate its adverse impact on the livelihood of people and build their resilience.  Such assistance 
programs have a strong possibility of altering the magnitude of risk in agriculture and risk behaviour 
of the primary producers. Therefore, the objective of this tool is to outline the various types of 

                                                 
12

 Centre for Research on the Epidemiology of Disasters (EM-DAT CRED) database. 
13

 Disaster Risk Reduction (DRR) ‘‘refers to the conceptual framework of elements considered with the possibilities to 

minimize vulnerabilities and disaster risks throughout a society, to avoid (prevention) or to limit (mitigation and 
preparedness) the adverse impacts of hazards, within the broad context of sustainable development.’’ (FAO 2008). While, 
the Disaster Risk Management (DRM) goes beyond DRR; it is ‘‘the systematic process of using administrative directives, 
organizations, and operational skills and capacities to implement strategies, policies and improved coping capacities in 
order to lessen the adverse impacts of hazards and the possibility of disaster. (UNISDR 2009 
http://www.unisdr.org/we/inform/terminology). 

http://www.unisdr.org/we/inform/terminology
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disaster assistance programs and their operational goals to help build resilience, and explain how 
they can be useful as a tool for ARM.  
 
There is no specific classification system but for our understanding purposes, disaster assistance 
programs can be grouped on the basis of their timing in relation to the disaster event and the 
primary purpose of the intervention.  
 

1. DRM Assistance Programs (ex-post):  
This includes interventions/programs/policies undertaken during and after the disaster. 
Although these could have some element of preparedness through pre-planning, much of 
the specific assistance can be ad-hoc depending on the nature of the disaster and the needs 
of the affected population. The primary focus of these programs is mitigation and 
adaptation/coping.  

 
a. Mitigation – mostly through response, recovery and reconstruction; preparedness, 

contingency planning, providing emergency services (including rescues), provision of 
basic necessities (including food, water, and medicine), rehabilitation needs, inputs 
for farming, shelter, repairing damages to irrigation and other farm structures,    
 
A major component of preparedness instruments is a strong and effective early 
warning system. The primary function of the early warning systems is to provide 
credible and timely warnings about food and livelihood crises to policy makers so 
that the necessary actions can be taken to mitigate the impact on the population. At 
the global level there are several prominent systems such as the FAO’s Global 
Information and Early Warning System (GIEWS) on Food and Agriculture, WFP’s 
Early Warning Network, and the USAID’s Famine Early Warning System Network 
(FEWS NET).  Many countries have their national and regional early warning system.   

 
b. Adaptation/coping – finding appropriate coping mechanisms, insurance or other 

strategies, building houses outside of flood-prone zones, adopting climate smart 
agricultural practices, etc. 

 
2. DRR Assistance Programs (ex-ante):  

This includes interventions/programs/policies undertaken generally before the disaster 
strikes. These can be pre-planned with a primary focus on prevention and the reduction of 
the disasters and/or risks of damages emanating from them before the occurrence. 

 
a. Prevention – planning capacity and public investment programs to prevent the 

recurrence of disasters. For example: building dams, dykes, and other structures to 
control the flow of the river water 

 
b. Reduction – planning capacity, institutional infrastructure - reducing deforestation, 

detrimental hill side cultivation, maintaining favourable grazing animals to land 
ratios, enforcing environmentally safe practices, etc. 

 
Post disaster management (DRM) is crucial in saving lives and fixing damages to property and 
productive assets but limiting and preventing hazards (DRR) is equally as important. 
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The strategic goals of disaster risk reduction and management 14are:  
 

 Understanding disaster risk and monitoring, assessing and sharing information; 

 Strengthening disaster risk governance, the coordination across relevant institutions and 
sectors, and the participation of relevant stakeholders.  

 The development and strengthening of institutions, mechanisms and capacities to build a 
resilience to hazards. 

 The integration of disaster risk reduction into sustainable development policies and planning.  

 Enhancing multi-hazard early warning systems, preparedness, response, recovery, 
rehabilitation and reconstruction. 

 
Evidently, disaster assistance is closely linked to ARM. The impact of the ex-ante DRR programs 
aimed at prevention and reduction are most likely positive in terms of the farmers’ ability to manage 
risk, especially when combined with several other ARM tools such as climate smart agriculture, 
agricultural insurance, and other market-based solutions. At least in the long run, such public 
assistance will help reduce the production losses and increase a farmer’s confidence in making 
investments in production, enhancing inputs and technologies.  
 
Typically, much of the public budget is spent on the ex-post disaster and ad-hoc DRM programs 
which may have a complicated impact on agricultural risk management for farmers.  Programs 
aimed at providing emergency relief and rehabilitation aid will help the farmer to safeguard his 
family’s livelihood through most types of disasters (for example, drought, pest/diseases, etc.) in an 
emergency situation.  However, it could also have a more perverse impact similar to “moral hazard” 
in the case of insurance. For example, in the case of frequent flood disasters, some farmers may 
continue to farm or rebuild houses in flood zones knowing that they will be bailed out in case of a 
disaster. From the public policy makers’ point of view, this presents a challenge of providing a 
certain type of disaster assistance in a manner that the solution itself does not become a problem.    
 
The source of the funding for disaster assistance can be national or international 
(development/financing agencies, donors, etc.). Given that, in most countries, much of the disaster 
management functions are managed and coordinated by the government, the ‘public’ assistance to 
deal with disasters in this study includes international or national large scale interventions in 
addition to prominent government programs. World Bank disaster assistance, for example, can be 
considered here as public assistance as it usually passes through the government. The focus is on the 
impact that this assistance has on farmers and the risks they face.  
 

2. Suitability of the tool 
 
This tool is suitable for policy makers both at a national and international level.  Cost effective DRR 
and DRM assistance programs are especially important to countries that experience frequent natural 
disasters and suffer severe damages to farming and the food and agriculture sector.   
 
This tool is particularly suitable for the agriculture sector. A recent report by FAO (2015) 
recommended that governments must design measures to counteract the impact of disasters 
specific to the crop, livestock, fisheries and forestry subsectors. Thus, a focus on disaster assistance 
would significantly improve farmers’ abilities to manage risks in agriculture. Hence, this tool is highly 
suitable for agricultural risk management especially for small and marginal farmers to recover from 
effects of disasters and regenerate their agriculture-based livelihood. 
 

                                                 
14

 As outlined in the Hyogo Framework for Action 2005-2015 (UNISDR 2007).  And the Sendai Framework for disaster risk 
reduction for 2015-2030 (UNISDR 2015). 
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3. Advantages 
 
The major benefits of effective disaster assistance to agriculture is that it contributes to reduce the 
risk of production due to disasters and helps increase resilience to cope with disaster risk in the 
short to medium run. However, the formulation and implementation of appropriate country or 
community specific DRR and DRM policies and assistance programs is critical to bring benefits to 
those exposed to disaster risks. Its combination with more holistic risk management strategies is 
crucial for preparedness to reduce the scope of disasters.   
 
Disasters are closely correlated with rises in food imports and drops in food exports (FAO 2015). 
Therefore, any reduction in the risk to the agriculture sector would bring community/national 
benefits in avoiding or minimizing these potential food security impacts.  
 
According to the UNISDR (2015), international efforts, such as the adoption of the Hyogo Framework 
for Action, 2005-2015, have provided benefits in several ways (listed below) that are likely to reduce 
risk in agriculture.     
 

 Reducing disaster risk at local, national, regional and global levels decreases mortality. 

 Reducing disaster risk is a cost-effective investment in preventing future losses.  

 Effective disaster risk management contributes to sustainable development, and 

 Well-coordinated national and international mechanisms create necessary public awareness, 
political commitment and actions. 

 
4. Disadvantages   

 
A substantial review of the literature shows that there are recurring themes which can be 
considered as the limitations or lessons to be learned for disaster assistance strategies: 
 

 Many countries spend much of their disaster assistance budget dealing with the aftermath 
of emergencies created by disasters and may not have an adequate amount allocated to 
prevention/reduction. Thus, DRR may not be well integrated into the national priority 
framework and not integrated into development activities. 

 Not enough contingency planning and preparedness, despite a long experience of such 
recurrences, in some cases. 

 The focus on disasters that are beyond the capacity of farmers to cope may jeopardize the 
need to take pro-active risk management strategies at farm community and national levels.    

 Programs may exist but they may be ineffective due to weak ,national institutions and the 
lack of coordination at local, national, regional, and international levels. 

 Inadequate funding and institutional structures - Financial reserves and emergency funding 
mechanisms are not effective to support preparedness, response and early recovery as 
required.  

 International funds are usually too late, especially for emergencies. Also, donors may react 
and pledge after the disaster but are not willing to help in supporting ex-ante programs like 
weather index insurance. 

 Effective disaster risk reduction requires community participation which may be given 
inadequate emphasis. 

 The recovery, rehabilitation and reconstruction of the agriculture sector may not be given 
enough importance.  For example, a World Bank (2005) study after the 2000/2001 
Mozambique floods concluded that, “Although asset loss is recognized as one of the major 
problems faced by households post-emergency, there is still reluctance among agencies to 
replace capital items for individual households.” 



 PARM – Agricultural Risk Management Tools | Capacity Development MODULE 3 
 

107 

 

5. Examples/Case studies  

   

  
CASE STUDY 11: Caribbean catastrophe risk insurance facility (World Bank) 

This case study describes how emergency pooled reserves of the Caribbean countries, assisted by 
donors, serve as a common risk insurance facility to help the affected countries to deal with post-
disaster mitigation. The primary stakeholders of the case are the governments of these countries 
with the ultimate beneficiaries being the people who may be potentially affected by the 
catastrophe, such as hurricanes and earthquakes. Other stakeholders include the Bank and other 
financial service providers such as the reinsurers. The facility was established in 2007 and based on 
the pre-set parametric triggers it has made disbursements to several countries since. This tool is an 
example of a self-help disaster assistance programs at a regional level.  It serves to help manage risk 
in agriculture given that catastrophes affect the producers engaged in the sector.  

   

EXAMPLE: Recurring Flood Disasters in Mozambique 
 
Today, coordination is palpable and visible in Mozambique during an emergency, but not so visible 
in the recovery/reconstruction phase. Without a dedicated recovery program, subsequent natural 
disasters may further aggravate the risk to populations and infrastructure. This makes it urgent to 
carry out reconstruction plans more systematically. The recommendations provided by 
government and international stakeholders to this case study show that Mozambique is ready to 
further institutionalize post-disaster recovery measures. 
 
The transition between emergency and development is a dynamic and distinct process. Although 
the normal planning and development process can accommodate some exceptions and 
emergencies, the situation must be publicly defined and articulated in order to qualify for special 
treatment. The transition from emergency to development should be treated as an interim phase, 
called Recovery. INGC is well-placed by its institutional mandate to coordinate recovery policy and 
programs – working with sector ministries, provincial and district governments, international 
partners and civil society organizations. The stakeholders in Mozambique are urged to take 
advantage of recently approved Disaster Management Law to debate, define and formalize the 
roles and responsibilities of individuals, organizations, and institutions, to ensure that recovery 
needs caused by recurrent disasters be fully funded, implemented and monitored. 
 
Source: World Bank. 2014, Aug. Mozambique: Recovery from recurrent floods 2000-2013, Recovery 
Framework Case Study.  Pages 1-2, 28. 
https://www.gfdrr.org/sites/default/files/publication/Mozambique_August_2014.pdf 
 
 

https://www.gfdrr.org/sites/default/files/publication/Mozambique_August_2014.pdf


 PARM – Agricultural Risk Management Tools | Capacity Development MODULE 3 
 

108 

 

 



 PARM – Agricultural Risk Management Tools | Capacity Development MODULE 3 
 

109 

 

 

 



 PARM – Agricultural Risk Management Tools | Capacity Development MODULE 3 
 

110 

 

Source: Adapted from World Bank. 2010. Disaster Risk Financing: Case Studies.  Working Paper Series No. 23. 

Disaster Risk Financing: Case Studies By Sandeep Poundrik. Pages 10-12.   http://www-

wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2011/03/28/000356161_20110328042850/Rendered/P

DF/604560BRI0231R10BOX358322B01PUBLIC1.pdf 

 
  

http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2011/03/28/000356161_20110328042850/Rendered/PDF/604560BRI0231R10BOX358322B01PUBLIC1.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2011/03/28/000356161_20110328042850/Rendered/PDF/604560BRI0231R10BOX358322B01PUBLIC1.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2011/03/28/000356161_20110328042850/Rendered/PDF/604560BRI0231R10BOX358322B01PUBLIC1.pdf
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6. Assessment Test for Tool # 11: Disaster Assistance 

As a policy maker, you are required to develop and implement effective methods to deal with 
disasters. Your specific area is known for its frequent destructive floods. There has been a recent 
flood and action is required. List the following actions in order of urgency in the above given 
situation and also indicate whether this action would come under the disaster risk reduction (DRR) 
strategy or disaster risk management (DRM) strategy.  
Action/Activity: 

a. Getting the entire community involved in order to quicken the recovery stage. 
b. Planning and constructing dams to prevent the recurrence of another flood. 
c. Provide emergency resources and services such as drinking water, food and 

medicine. 
d. Provide temporary shelter for those affected by the flood. 
e. Commence building houses outside of flood prone zones.  

 
Answers  
 
Priority and the nature of strategy 

First – Action c (DRM) 
Second – Action d (DRM) 
Third -  Action a (DRM) 
Fourth – Action e (DRR) 
Fifth – Action b (DRR) 
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Tool # 12: Social Protection and Productive Safety Nets 
 

1. What is it? – Concepts and Characteristics  
 
The objective of this tool is to provide a basic understanding of the nature of social protection and 
productive safety net programs and policies, how they are intended to work, their advantages and 
disadvantages and their relevance for risk management in agriculture.   
 
Social protection refers to a set of policies and programs aimed at supporting poor and vulnerable 
people by promoting efficient labour markets, diminishing people's exposure to risks, and enhancing 
their capacity to manage economic and social risks such as unemployment, exclusion, 
sickness, disability and old age. Historically, in many developed and developing countries, social 
protection or social safety nets15 have played an important role in protecting the livelihoods of 
weaker sections of the population but has gained more significance in developing countries in the 
21st century.   

With the successful adoption of some large-scale programmes in countries like Brazil, Ethiopia, India 
and Mexico, social protection has gained a new focus in combating poverty, hunger and inequality 
(FAO 2015a).  The use of social safety nets has been growing and as of 2015, every country in the 
world has had at least one social safety net program in place. According to the World Bank survey 
(2015) in Africa, 40 countries (out of 48 in the region) have unconditional cash transfers, doubling 
since 2010.  
 

Given the close links between social protection and risk in agriculture, this tool is prepared to 
provide a basic understanding of the nature and potential contributions of social protection and 
productive safety net programs to ARM.  This tool is particularly targeted at the public policy and 
decision makers regarding the welfare of those engaged in agriculture and exposed to risks in their 
production, on top of their own problems and vulnerability due to poverty and inadequate 
resources.  

Social protection is offered in the following three general categories16:  

 Social assistance - The most common programmes are:  
1. Unconditional transfers, i.e. programmes that distribute cash or vouchers, or are in-

kind (such as food), food without anything required of the recipient;   
2. Conditional transfers, which may otherwise be identical to unconditional transfers 

except in that they require recipients to meet some specified conditions, typically to 
improve the human resources of their children; 

3. Public works programmes, also referred to as cash- or food-for-work, or guaranteed 
employment programmes, which require beneficiaries to work to create or 
maintain household or community assets. 

 Social insurance is provided through transfers by the government, non-profit agencies, and 
the community or family members. These programs include health insurance or 
unemployment insurance and help to manage risks associated with unemployment, ill 
health, disability, work-related injuries and old age.  

 Labour market interventions are policies and programs designed to promote employment, 
the efficient operation of labour markets and the protection of workers. Social programmes 

                                                 
15

  Although the terms social protection and social safety net are used here interchangeably, safety nets are part of a more 

holistic approach of social protection system.  For further discussion, see Devereux, 2009; World Bank 2015.   
16

  Concepts are based on FAO 2015a, Slater et al., 2010. 
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in this category provide unemployment benefits, build skills and enhance workers’ 
productivity and employability. 

 
Some social support may be aimed at creating development for vulnerable producers to safeguard 
their production and livelihoods. Such support, called a productive safety net program (PSNP), is 
practiced in some developing countries (e.g. Ethiopia). The most common elements of these 
programs are:  
 

 Social development (school feeding, nutrition programmes, education stipends, fee waivers, 
etc.), 

 General economic development (public works programmes, energy/fuel subsidies, etc.) 
and, 

 Sector specific economic development: assistance such as PSNP for farmers (farm input 
subsidies, conservation and other investment grants, free or subsidized veterinary 
services/vaccinations, risk insurance and financing etc.). 

 
Social protection programs aimed at reducing poverty and vulnerability in agriculture, in general and 
agricultural PSNPs in particular, help farmers to reduce risk and provide ways to manage risk better 
in agriculture.  These programs also help to cope with the risk of farm income variability by 
smoothening consumption and preventing the forced adoption of perverse/destructive coping 
strategies. Social protection in relation to agriculture, food security and nutrition helps build 
resilience, i.e. the inherent capacities of individuals, groups, communities and institutions to 
withstand, cope, recover, adapt and transform in the face of specific shocks, in agriculture (FAO 
2015a).  
 

2. Suitability of the tool 
 
This tool is particularly suitable and highly effective for smallholder marginal farmers when it is 
combined with the farmer’s own private risk management tools such as agricultural insurance, 
crop/enterprise diversification and other modern market-based approaches to risk management in 
agriculture. 
 
Historically, farm input support programs aimed at smallholder farmers have been implemented by 
many countries but were later abandoned for their potential market-distorting effects. However, 
following the frequent episodes of soaring global food prices and serious food insecurity occurrences 
in recent years, a variety of input support, particularly in the form of fertilizer and seed subsidies, 
has become popular in many developing countries (Demeke et al. 2014).  
 
A recent FAO publication (2015a) cites specific examples from Ethiopia, Lesotho, Rwanda and other 
countries and shows that the social protection and agricultural support interventions can be more 
effective together than in stand-alone programs. The linking of several programs can also help 
improve targeting and adjusting various interventions and improve the suitability of the tool.  
 
As far as the suitability of the specific programs is concerned, cash transfers appear to be superior in 
terms of the efficient achievement of objectives as compared to in-kind transfers, therefore, cash-
based safety nets seem to have become more appealing, even in developed countries (World Bank 
2012). 
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3. Advantages 
 
There are a number of actual and potential synergies and conflicts between smallholder agricultural 
policies and social protection policies in Africa (Devereux 2009).   
 
Social protection has obvious benefits to vulnerable families when they receive support for a given 
period which can allow them to gain their own resilience.  The existence of such social safety net 
programs may provide added security and allow farmers to take risks in making necessary 
investments in productivity enhancing inputs and technology.   
 
Therefore, when social protection and farm production supports are combined effectively, they can 
lift the targeted farmers out of the food insecurity and poverty trap. Fertilizer subsidies can raise 
input use, resulting in an increase in food production within a relatively short amount of time. The 
promotion of fertilizer usage along with appropriate public development assistance for research and 
development, extension services, irrigation, marketing and credit facilities and other rural 
infrastructure has been proven to generate sustained and efficient gains in agriculture. Among the 
various cases, Asian countries such as Bangladesh, India, Indonesia and Pakistan are seen as success 
stories (FAO 2015a). 
 
Farm input support programs, when properly targeted at low-income, small family farmers can help 
to increase their farm income and reduce its variability while achieving the dual goal of social equity.   
 

4. Disadvantages   
 
There are several limitations or issues of concern with respect to the nature and size of social safety 
net programs and their implementation (FAO 2015a, 2015b). Some of the major ones are listed 
below: 
 

 Certain forms of social protection, for example cash transfers, can have an inflationary impact 
on local markets; specific local case examples such as Ethiopia, Kenya, Uganda, Zambia, are 
found in the literature review. 

 In some cases, food aid distributions as a social protection measure can have a dampening 
effect on local markets and act as a disincentive to farmers. 

 The targeting of individuals/families for social support programs can be difficult. Several 
examples from Zambia and Malawi are cited (FAO 2015a). Thus, the benefits of such programs 
may not always be towards the intended individuals. Empirical studies have found that farm 
subsidies may benefit large scale farmers proportionately more than the small holder farmers.  

 Timely adjustment of the target population after the occurrence of a hazard has proved to be 
challenging. For risk management purposes social protection targets need to go beyond 
situations of chronic poverty or food insecurity to truly transitory social protection after 
shocks.  

 The effectiveness of input subsidies can also be questionable, especially when measured in 
terms of the opportunity cost of limited government budgets.  The fiscal sustainability of input 
subsidies is a major issue for many developing countries.  

 The impact on risk behaviour of farmers may not be guaranteed especially when the farmers 
do not believe the certainty of support programs. 

 While designing social safety net programs, policy makers have to keep in mind that large 
scale public support programs do not crowd out private sector involvement and that the 
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development of the market and financial sectors (including insurance products markets) is not 
adversely affected.  

 

5. Examples/Case studies  
 

 

CASE STUDY 12: India's Mahatma Gandhi National Rural Employment Guarantee (FAO) 

This case study provides an example of the provision of guaranteed rural employment to 
those who need an income to maintain their livelihood in India. Millions of people 
participate in the scheme each year. It has been one of the longest running large scale social 
protection programs in the world and it has helped people to combat rural poverty and 
hunger.  The case study explains how it works. It helps build the resilience of those with a 
shortfall in their own farm production or labour earnings from their usual employment and 
thus acts as a risk management strategy for smallholder and marginal farmers.   
 

EXAMPLE: Ethiopia’s “Productive Safety Net Programme” (PSNP) 
 
The PSNP, launched in 2005, aims to provide transfers to food insecure households, strengthening 
livelihoods and shifting away from emergency food aid distribution. The programme promotes 
“graduation”, defined as the moment when households can meet basic food needs and are able to face 
modest shocks. The number of people covered by the programme has increased from 5 to 8 million in 
2008.  
 
The programme provides transfers (cash and/or food according to regions) in return for work, and 
provides direct support to households with no labour or other means of support. Transfers were un-
indexed, but in response to rising food prices and declining value of cash transfers in 2008, the payment 
was raised from Birr 6 to Birr 8 per day (FAO 2009; Sabates-Wheeler and Devereux 2010). 
 
Source: Adapted from FAO. 2011. Social safety nets and the food security crisis. Box 2 
http://www.fao.org/fileadmin/user_upload/ISFP/Social_safety_nets.pdf 

http://www.fao.org/fileadmin/user_upload/ISFP/Social_safety_nets.pdf
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Source: FAO 2015a. The State of Food and Agriculture Social protection and agriculture: breaking the cycle of 
rural poverty. Page 28.  Rome. http://www.fao.org/3/a-i4910e.pdf 

 

  

http://www.fao.org/3/a-i4910e.pdf
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6. Assessment Test for Tool # 12: Social Protection and Safety Nets 

 
Fill in the blanks in the following statements using the words given in the list at the bottom. 

1. _________ aims at supporting poor and vulnerable people by enhancing their capacity to 
manage economic and social risks. 

2. The existence of social safety net programs may provide added security and allow farmers to 
take risks in making necessary investments in _________________inputs and ___________.  

3. The productive safety net programs (PSNPs) are considered a part of social protection 
policies given that they aim to improve household ______________ and reduce 
__________.  

4. PSNPs for farmers include farm input ________, _____________, free or subsidized 
_________ services and _______ insurance.  

5. Labour market ________ are policies or programs that promote __________, efficient 
operation of labour markets and the _________ of workers. 

Key missing words:  
employment  
food security  
hunger  
interventions  
investment grants,  
productivity enhancing  
protection  
risk  
Social protection 
subsidies,  
technology 
veterinary  
 

 
Answers 
 

1. Social protection aims at supporting poor and vulnerable people by enhancing their capacity 
to manage economic and social risks. 

2. The existence of social safety net programs may provide added security and allow farmers to 
take risks in making necessary investments in productivity enhancing inputs and technology.   

3. The productive safety net programs (PSNPs) are considered a part of social protection 
policies given that they aim to improve household food security and reduce hunger.  

4. PSNPs for farmers include farm input subsidies, investment grants, free or subsidized 
veterinary services and risk insurance.  

5. Labour market interventions are policies or programs that promote employment efficient 
operation of labour markets and the protection of workers. 
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