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Foreword 
Climate change is a serious challenge for developing countries around the world, including Malawi. 
It threatens to increase vulnerabilities, destroy economic gains, and hinder social and economic 
development. In addition, it is a fundamental threat to food security and a significant hunger 
multiplier. The poor and most vulnerable people are particularly hard hit by climate change, the vast 
majority of who are smallholder producers such as farmers, herders, fishers, forest dependent 
communities.  In addition, women and disabled people are disproportionately negatively impacted 
by climate change.  

Building resilience and adapting to climate change is increasingly a high priority for Malawi. The 
Government of Malawi through the Ministries of: 1) Agriculture, Irrigation and Water Development 
(MOAIWD); and 2) Natural Resources, Energy and Environment (MONREE), is working to address 
climate change. MOAIWD has a mandate to promote and accelerate broad-based, sustainable 
agricultural development policies to enhance economic growth and contribute to poverty reduction. 
MONREE has a Department of Climate Change and Meteorological Services, which is responsible 
for all matters to do with climate change. Both MOAIWD and MONREE, in partnership with key 
stakeholders, have prioritised national actions that build climate resilience, lower the country’s 
greenhouse gas emissions (GHGs), and contribute to sustainable development. Therefore, the 
Government of Malawi is active in the promotion and up scaling of innovations and programmes 
such as Climate-Smart Agriculture (CSA). CSA practices are expected to sustainably increase 
productivity and resilience (adaptation), reduce GHGs (mitigation), and enhance achievement of 
national food security as well as sustainable development goals. Implementation of CSA practices 
are expected to help Malawi to achieve Paris Agreement by enhancing climate change adaptation. 

The agriculture extension service has been identified as one way of promoting technologies in 
Malawi. Therefore, CSA training is prioritised as a sustainable method to enhance adoption of CSA 
technologies in the country. The development and design of this CSA manual is an important step 
for the Government of Malawi in providing the necessary locally specific CSA guidance for 
smallholder producers. This manual will be a great resource for supervisors of frontline agricultural 
extension staff in Malawi. The supervisors will be equipped with knowledge on how to implement 
and upscale CSA practices which can be shared with extension staff working in various parts of the 
country who can easily reach farmers. 

Written by experts, the manual presents various climate change issues and the implications for 
Malawi, such as concepts of climate variability and climate change, risks that climate change poses 
to agriculture and livelihoods of farming communities and adaptation and mitigation measures which 
farmers can adopt to tackle climate change. The use of this manual is expected to transform the 
country’s agriculture sector into a sustainable production system by maximising the climate 
opportunities and reducing climate change related risks on the agriculture sector, thus addressing 
poverty and food insecurity. 
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Executive Summary 
The agricultural sector in Malawi includes crop, livestock and fisheries sub-sectors. It is the most 
important sector of the economy, employing 80% of the population and contributing 37% to the total 
GDP. Resource-poor, smallholder farmers, who rely primarily on rain-fed agricultural systems that 
are highly vulnerable to climate change, dominate the sector.  

Malawi is one of the most vulnerable countries to climate change impacts. In Malawi, climate 
change has caused variability in temperatures and rainfall; frequent, widespread and intense 
droughts and floods; resulting in reduced productivity of the crop, livestock and fisheries sub-
sectors; threatening livelihoods of subsistence farmers. It has become increasingly evident that the 
traditional/conventional farming practices used by the majority of farmers in Malawi are not suitable 
for use under the changing climatic conditions, which are experienced throughout the country. The 
Government of Malawi (GoM) has recognised the need for farmers to switch to climate smart 
agricultural (CSA) practices that build resilience of the farming systems and enable the farmers to 
produce under anticipated or experienced climate risks, while also reducing emissions of 
Greenhouse Gases (GHGs). 

In order to provide an enabling environment for the adoption of CSA practices, the GoM, through 
the Environmental Affairs Department (EAD) of the Ministry of Natural Resources, Energy and 
Mining (MoNREM), has developed the Climate Change Response Framework (NCCRF); to guide 
the national response to climate change. The GoM has also put in place sectoral policies, 
legislations, strategies and plans to enhance agricultural growth, natural resource management and 
climate change interventions. However, despite this effort, assessments conducted in Malawi show 
that there is a general lack of technical knowledge and skill on climate change adaptation and 
mitigation among stakeholders, especially in the agricultural sector.  

Implementation of the various technologies under CSA is context-specific, depending on socio-
economic, ecological and climatic conditions of the areas and communities. The goal of CSA 
production technologies described in this manual is to enable farmers to maximise food security 
benefits while delivering significant climate change mitigation and adaptation co-benefits in Malawi. 

The GoM recognises the need for effective advisory/extension services to farmers, to enhance 
adoption of suitable CSA practices. This training manual has been developed for use in capacity 
building of supervisors of front-line agriculture extension staff on CSA so that they can support front-
line staff more effectively in their effort to empower farming communities. 

Learners will be introduced to concepts of climate variability and climate change, risks that climate 
change poses to agriculture and livelihoods of farming communities in Malawi and adaptation and 
mitigation measures which farmers can adopt to tackle climate change. This training manual also 
highlights importance of linkages between agriculture, climate change and food security. 
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Section 1 

General Background 

The goal of the agricultural sector in Malawi is “to achieve sustainable agricultural transformation 
that will result in significant growth of the agricultural sector, expand incomes for the farm 
households, improve food and nutritional security for all Malawians and increase agricultural 
exports” (Ministry of Agriculture, Irrigation and Water Development (MoAIWD), 2016). However, at 
present, productivity of the agricultural sector in the country is below potential and production of the 
main crops, livestock and fisheries is not growing sufficiently to satisfy the growing domestic 
demand (MoAIWD, 2016). 

Malawi is one of the most vulnerable countries to adverse effects of climate change. Climate shocks 
and extreme weather events, including droughts, false and late onset of rains, prolonged dry spells 
and severe floods are becoming more frequent and significantly impacting on food security (Baiyeri 
and Aba, 2015; Obiriand and Nyamai, 2015). Climate change has a negative impact on the 
agricultural value chains and on agricultural investments in Malawi; it threatens agricultural 
productivity and poses challenges to the stability of agricultural value chains (MoAIWD, 2016). 
Therefore it is important to invest in climate resilience and promote approaches such as CSA 
practices that are designed to reduce the impact of climate change on livelihoods of the resource-
poor smallholder farmers. Most stakeholders in Malawi have been promoting some form of CSA, but 
have not linked the good agricultural practices, which they advocate, to climate change adaptation 
and mitigation. 

In Malawi, the agricultural sector accounts for approximately 37% of the total GDP and employs 
80% of the country’s population (Chinsinga, Chasukwa and Naess, 2012). It is the main source of 
economic growth and plays a key role in the national food security strategy. The majority of the 
population is found in rural areas and 90% of them are smallholder farmers. These smallholder 
farmers collectively account for 70% of the contribution of agriculture to the national GDP.  

The majority of smallholder farmers practice soil disturbing practices of ridging and burning of crop 
residues, which were advocated by the agricultural extension system in the past (NCATF, 2016).  
However, a project on Promotion of Soil Conservation and Rural Production (PROSCARP) identified 
a number of adverse effects that result from these poor agricultural practices. The PROSCARP 
report (2002) showed that these practices were a major cause of current levels of hunger and 
poverty, caused reduced crop yields and led to increased use of expensive inorganic fertilisers. It 
was observed that because of declining yields and lack of sustainable farmland, farmers were 
forced to cultivate increasingly on steep slopes and other ecologically fragile areas, further 
exacerbating the level of soil erosion. Other factors that were found to contribute to the land 
degradation included chemical degradation, surface capping (hardening of the soil surface), loss of 
soil structure and loss of organic matter content. The magnitude of impact of on-site poor farming 
practices on soil loss ranged from 0 to 50 tons of soil per hectare per year, in various parts of the 
country (NCATF, 2016).  

Adaptation of agriculture to the adverse effects of climate change is a crucial priority to ensure food 
security (Food and Agriculture Organisation (FAO), 2012). Adaptation requires a change in 
behaviour and practices that are adopted to reduce the impacts of climate change and increase the 
resilience of communities to climate shocks. Strategies that can be used to adapt to climate change 
include:  

 Modifying and adopting agro-forestry options; 

 Changing planting times; 
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 Adopting short maturing varieties or varieties that are resistant to heat and drought; 

 Applying improved soil and water management practices, including conservation agriculture; 

 Integrating the use of climate forecasts into cropping decisions.  

The use of any of these or a combination of them is context-specific and will vary depending on 
agro-ecological conditions, socio-economic settings and current agricultural systems and practices. 

Importance of the agricultural sector in Malawi 

Many people in Malawi depend on agriculture as their primary source of food and livelihoods. Most 
farmers primarily rely on rain-fed agricultural systems, which are highly vulnerable to climate 
change. The negative impacts of climate change on agriculture have resulted in food insecurity at 
the local community level as well as at the national level. Food insecurity and climate change are 
clearly interdependent and influenced by other factors that converge within the agricultural sector. 
Factors include population size, food demand, scarcity of land water and energy, and degradation of 
natural resources. 

Malawi is one of the most densely populated countries in Eastern and Southern Africa, with official 
estimates, in January 2016, of over 17.7 million people occupying 94,000 km2 of land area (149.7 
people per km2). It is projected that the population will exceed 19 million by 2020 (United Nations 
Department of Economic and Social Affairs (UNDESA) Population Division, 2016).     

The majority of the 17.7 million Malawians (90%) are smallholder farmers found in rural areas. Their 
farms are less than one hectare each and yet collectively account for 70% of the country’s 
agricultural GDP. These farmers are engaged in rain-fed agriculture, mainly growing maize as the 
staple food crop (Chinsinga, Chasukwa and Naess, 2012). About 6.3 million Malawians live below 
the poverty line. 

Evidence exists showing that increased and frequent droughts and floods are exacerbating the 
poverty levels, leaving many rural farmers in Malawi trapped in a cycle of poverty and vulnerability. 
Smallholder farmers have been exposed to more frequent, and severe droughts and floods, which 
have resulted in food insecurity, and yet agriculture is the key sector of the Malawi economy that: 

 Employs over 80% of the workforce; 

 Contributes over 80% to the foreign exchange earnings; 

 Accounts for 39% of the GDP; 

 Supplies more than 65% of the raw materials to the manufacturing sector; 

 Provides 64% of the total income of rural communities; 

 Is the major source of livelihood for the rural population; 

 Contributes significantly to the national and the household food security. 

Policy framework  

Recognising the importance of climate and that climate change is a reality that must be dealt with 
for sustainable development to be achieved, the GoM, through the EAD of the MoNREM has 
developed the NCCRF. The objective of the NCCRF is to provide guidelines on the national 
response to climate change. The GoM has also put in place sectoral policies, legislations, strategies 
and plans to enhance agricultural growth, natural resource management and climate change 
interventions. These are necessary to guide the numerous climate change players that are tackling 
different activities of adaptation, mitigation, carbon finance, Reducing Emissions from Deforestation 
and Forest Degradation (REDD+), technology transfer and capacity building in the country. 
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Rationale and history of the manual 

Malawi has taken significant steps to respond to climate change. The country has developed 
important policies and plans such as the National Adaptation Programme of Action (NAPA), the 
National Climate Change Policy, the National Climate Change Investment Plan and established the 
National Agriculture Sector-Wide Approach to address effects of climate change. GoM has also 
prepared a number of national documents on climate change to empower stakeholders. However, 
despite this effort, evidence obtained through consultations and review of information contained in 
previous reports, such as the Climate Change Training Needs Assessment Report (MDPC 2010) 
and the National Self-Assessment Report (UNDP, 2009), indicates that there is still a general lack of 
technical knowledge and skill on climate change adaptation and mitigation among stakeholders, 
especially in the agricultural sector. Training manuals that are already available in the country are 
aimed at enhancing skills and competencies in agriculture or at tackling climate change. The 
existing manuals tend to deal with climate change and agriculture separately. They do not address 
the synergies and trade-offs between them. None of the manuals are specific to CSA. Furthermore, 
many of the existing training manuals are not accessible to the general public, thus increasing the 
capacity gap (especially in farming communities). This training manual is meant to be used in 
capacity building of those supervising the front-line agricultural staff (i.e. those based in rural 
Extension Planning Areas) on CSA, so that they can in-turn effectively empower farming 
communities on suitable CSA practices for use in their areas.  

How the manual was developed 

The manual was developed through a consultative process with stakeholders and review of relevant 
documented materials for content. Consultations were made with the core team of the CSA Project 
in Malawi, while the content was based on the Terms of Reference (ToR) provided by the Ministry of 
Agriculture, Irrigation and Water Development’s (MoAIWD) Department of Land Resources 
Conservation (DLRC) and the Vuna programme. Many drafts underwent a review process to 
validate the content and improve the relevance of the manual. The manual also drew heavily on 
FAO materials on CSA.  

How this manual is organised 

Module 1: Introduction to climate change and greenhouse effect; 

Module 2: Current and future projected climate change related risks to agriculture in Malawi;  

Module 3: Climate change adaptation and mitigation approaches; 

Module 4: CSA practices available in Malawi; 

Module 5: Constraints to adoption of CSA and methods of overcoming the barriers.   

Each module is presented under the following major sections: 

 Overview; 

 Learning Objectives; 

 Sessions (presenting definitions, concepts, discussion of content, and Illustrations); 

 Module Summary. 

Target group 

This manual primarily targets supervisors of front-line staff in the agricultural sector, especially those 
in the MoAIWD. Other civil servants at the national and local levels, students, researchers, 
environmental officers and workers in Non-Governmental Organisations (NGOs) can also use the 
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manual. Workers in other organisations such as Development Partners, Technical Advisors, 
Consultants and Civil Society may also find the manual useful. 

Objectives of the manual 

The purpose of this training manual is to build capacity of supervisors of front-line staff of the 
MoAIWD. At the end of the training, learners should be able to:   

 Enhance capacity of front-line staff to empower farmers on adaptation to and mitigation 
against climate change; 

 Increase adoption of CSA practices by farmers;  

 Improve the dissemination of available information on climate, climate change and CSA 
to farming communities. 

General delivery methods 

Facilitated group discussion, brainstorming, and storytelling will be used in the delivery of the 
manual. The delivery of each module will involve two stages: 

Stage 1: Learners sharing experiences on the topic;  

Stage 2: Based on the experiences of the learners, the facilitator will consolidate the
 session with supporting documentation, examples or exercises (using content in the 
 manual). 
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1 Module 1: Introduction to climate change and Greenhouse 
effect  

Module overview 

This module aims to establish learners’ knowledge of climate and climate change; based on their 
experiences and reflections.  

Learning objectives 

Upon completion of this module, learners should be able to: 

1. Differentiate between weather, climate, climate change and climate variability; 

2. Understand the greenhouse effect.  

 

1.1 Session 1.1: Climate change concepts 
Session Overview 

Meteorological data and studies show how climate has been changing over time. This session 
illustrates that over the last few decades the mean surface temperature on the globe has increased, 
precipitation patterns have changed, and flooding and droughts have become more common and 
widespread. The aim of this session is to introduce the concepts of weather and climate change to 
enable learners to clarify possible misunderstandings associated with these concepts.  

Weather, climate and climate change 

Before explaining the meaning of climate change, it is necessary to clarify the differences between 
weather and climate. 

Weather describes environmental/atmospheric conditions prevailing outdoors in a given place at a 
given time. It is what happens from minute to minute. The weather can change a lot within a very 
short time. For example, it may rain for an hour and then become sunny and clear. Weather 
includes daily changes in precipitation, barometric pressure, temperature and wind conditions in a 
given location. 

Climate refers to the average weather experienced over a long period, typically 30 years or more. 
The weather elements which change include: 

 Temperature; 

 Wind; 

 Rainfall patterns. 

Any interference with an element of the climate system has the potential to lead to a change in the 
climate. The atmosphere’s temperature has always fluctuated over large time scales in the past. 
The earth’s climate is not static, but has changed many times in response to a variety of natural 
causes.  

Climate variability, by its nature means the climate is constantly changing. Climate variability refers 
to the natural climate fluctuations (Figure 1). 
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Figure 1: Climate variability illustration 

 

Short term (daily, seasonal, inter-annual, over several years) variations depend on climate 
variability. 

Climate change: can be detected if standard variations (patterns of climate variability and means) 
experience significant measurable changes in the long term. This is largely attributed indirectly or 
directly to human activity that alters the composition of the global atmosphere and that is in addition 
to natural climate variability observed over comparable time. A change in the mean state is 
illustrated in Fig.2. 

 

Figure 2: Change in characteristics of climate 

Long-term variations (over the past decades and centuries) are due to climate change. Such 
changes in the mean temperature have been observed over the last 150 years. Thus, climate 
change and climate variability differ with respect to time scale of observed variations. Long-term 
variations (over decades or centuries) are due to climate change, while short term variations (daily, 
seasonal, inter-annual, over several years) depend on climate variability (IPCC, 2007). The earth’s 
climate varies naturally because of interactions between and among the following: 

 Ocean and the atmosphere; 

 Changes in the earth’s orbit; 

 Fluctuations in energy received from the sun; 

 Volcanic eruptions. 

Warming of the climate system is unequivocal. Since the 1950s, many of the observed changes 
have been unprecedented over decades to millennia. These include:  

 The atmosphere and oceans have warmed;  

 The amounts of snow and ice have reduced;  

 Sea level rise; 

 Concentration of GHGs has increased in the atmosphere. 
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1.2 Session 1.2: The Greenhouse Effect 
Session overview 

This session covers causes of climate change, the changes in temperature and rainfall patterns that 
have occurred and the implications on agricultural productivity. 

The greenhouse effect 

One of the key aspects of climate change is the increase of the global mean temperature, which is 
largely attributed to the greenhouse effect. The earth has a natural temperature control system. The 
atmosphere contains gases such as water vapour, carbon dioxide (CO2), ozone, methane (CH4) and 
nitrous oxide (N2O) which are collectively referred to as GHGs and are critical to the stability of this 
system. The GHGs together create a greenhouse effect; maintaining temperatures at levels which 
living organisms need to survive (Opere et al. 2011). The processes involved in the greenhouse 
effect are shown in Figure 3. 

The greenhouse effect is the rise in temperature on Earth as the GHGs in the atmosphere trap the 
energy (Figure 3). This is referred to as global warming. 

 

 
Figure 3: The greenhouse processes 

Since the advent of the industrial era around 1750, GHGs have increased substantially in the 
earth’s atmosphere. CO2 for example has risen from 280 to 370 parts per million and is expected to 
increase to 970 parts per million by 2100 because of emissions from energy generation and land-
use practices alone (excluding the additional climate induced CO2 releases from the biosphere). 
Human activities are causing GHG levels in the atmosphere to increase, resulting in higher mean 
and maximum temperatures of the Earth’s air and the sea (Opere et al. 2011). Effects of climate 
change observed since the 1750s include the following: 
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 Eleven of the twelve warmest surface temperatures since 1850 were recorded between 
1995 and 2006; 

 Temperature increases are widespread over the globe and greatest at higher northern 
latitudes; 

 Global mean temperature has increased at the rate of 0.74 0C for the last 100 years and is 
expected to rise at between 1.1 and 6.4 0C by the end of the 21st century (according to 
various projected scenarios); 

 Temporal and spatial patterns of rainfall have changed and the sea levels have risen by 10 
to 25 centimetres; 

 There is low agricultural productivity, greater water scarcity and ecosystems disturbances. 

 

Global GHG emissions 

The largest GHG emissions (25.9%) are from power generation while the second largest (19.4%) 
are from industry. Agriculture (crop and livestock) contributes 13.5% of the global GHG emissions 
(Chidumayo et al. 2011). GHGs from agriculture are mainly through emission of CH4. Africa’s 
contribution to global warming through GHG emissions is relatively insignificant compared to other 
continents. Per capita GHG emissions from a typical African country is 50 to 100 times lower than 
from a typical European country and 100 to 200 times less than from the USA. Industrial countries 
currently emit about 10 times more carbon per capita than developing countries. Although industrial 
countries are primarily responsible for the greatest GHG emissions, developing countries and poor 
people are the most vulnerable to climate change. 

GHG emissions from Malawi 

Inventories made in Malawi in 1990-1994 and in 2000 indicate that CO2 contributed the largest 
amount of GHG emissions, followed by CH4. The sectors that contributed the most GHGs were: 

 Land use, Land-Use Change and Forestry (LULUCF); 

 Energy;  

 Agriculture. 

Malawi is a net emitter of CO2. It produces more CO2 than can be absorbed by forests and other 
sinks within the country. Expansion of forests and maintenance of existing stands can capture a lot 
of CO2 from the atmosphere and maintain it on land over decades. Unfortunately, the destruction of 
forests through burning in Malawi are causing a significant direct contribution of CO2 to the 
atmosphere. The inventory carried out in 2000 showed that agriculture, forestry and other land uses 
were the largest contributors of GHGs (accounting for 96% of all emissions) in Malawi, while the 
energy sector accounted for only 3% of the emissions.  

 

1.3  Module Summary 

Evidence that climate change has occurred is apparent from historical meteorological data. 
Standard patterns and variations of means of weather parameters such as temperature and rainfall 
show that significant, measurable changes have taken place in the long term. Climate change that 
has occurred includes increased weather variability, significant changes in temperature and 
precipitation patterns over long periods and increased frequency of extreme weather events. The 
levels of GHGs in the atmosphere play an important role in determining the extent of global warming 
and climate change experienced on earth.  
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Agriculture in Malawi should be encouraged to promote approaches that exploit synergies between 
mitigation of climate change, and adaptation to effects of climate change. 
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2 Module 2: Climate Change and Risks to Agriculture in Malawi 

Module overview 

Climate has been changing and threatening livelihoods of the majority of the population in Malawi 
for many decades. This module highlights the experiences and risks of climate change to agriculture 
and vulnerable sectors in Malawi. 

Learning objectives 

At the end of the module, learners should be able to: 

1. Understand the major changes in climatic conditions and major extreme events that have 
occurred in Malawi; 

2. Recognise impacts of climate change experienced in Malawi;  

3. Appreciate anticipated future trends in climatic conditions in Malawi. 

Malawi’s future trends in mean temperatures are projected to be higher than the historical trends. 
Current simulations show that future temperatures will be generally higher than historical 
temperatures. Therefore, the adverse impacts of climate change on agricultural productivity that 
have already been experienced in Malawi are likely to increase (GFDRR, 2017). 

   

2.1 Temperature 
Climate data from across Malawi indicate that the average temperatures increased by 0.90C 
between 1960 and 2006 (GFDRR, 2017). Malawi experiences two seasons with regards to 
temperature, i.e. the cold season, which begins in May and ends in August and the hot season 
starting from mid-August to April of the following year. However, from the 1960s, Malawi has 
experienced the following temperature trends: 

 In Malawi, temperatures have shown significant increases. The mean annual temperature 
increased by 0.90C between 1960 and 2006; representing an average rate of 0.21 per 
decade. This increase has been most rapid in the rainy summer months of December to 
February and lowest in the hottest months of September to November;   

 The average number of hot days per year increased by 30.5 between 1960 and 2003. The 
rate of increase was greatest in December to February when the average number of hot 
days increased by 3.9 days per month; 

 The frequency of cold days and nights, in all seasons except September to November, has 
decreased significantly since 1960. The average number of cold days per year decreased by 
16.0 days between 1960 and 2003. This rate of decrease was most rapid in March to May, 
when the average number decreased by 2.4 days per month (i.e. 7.2% of the days in March 
to May); 

 The average number of hot nights per year increased by 41 (an additional 11.1% of nights) 
between 1960 and 2003. The rate of increase was greatest in December to February, when 
the average number of hot nights had increased by 5.5 days per month (an additional 17.6% 
of the December-February nights); 

 The average number of cold nights per year has decreased by 33 days (8.9% of days). This 
rate of decrease was most rapid in March to May, when the average number of cold nights 
had decreased by 3.2 nights per month (which was 10.4% of the March to May nights). 
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Source: http://sdwebx.worldbank.org/climateportalb/home.cfm?page=countryprofile&CCode=MWI  

 

All projections show that temperatures in Malawi will increase by 10C to 30C by the year 2060 
(World Health Organisation (WHO), 2016). Furthermore, it is projected that, on average, a 
temperature increase of about 50C will occur by the end of the century. The duration of hot events 
(having temperatures greater than those experienced between 1961 and 1990), with maximum 
periods greater than 5 days will increase, under the high GHG emissions scenario (Chinsinga, 
Chasukwa and Naess, 2012). The average number of days of warm dry spells will increase from 10 
days in 1990 to about 260 days (on average) by the year 2100 (GFDRR, 2017). Climate change is 
expected to increase the mean annual temperature, intensity and frequency of heat waves in 
Malawi, resulting in greater numbers of people at risk of heat related medical conditions. The groups 
of people that are most at risk include the elderly (over 65), children, chronically ill, and socially 
isolated.  

 

2.2 Rainfall  
Malawi is one of the countries that are most at risk from the effects of climate change in the world. 
This is because the majority of its people rely on rain-fed agriculture for their livelihoods (Chinsinga, 
Chasukwa and Naess, 2012). It is projected that climate variability and extreme events will increase 
the vulnerability of the chronically poor subsistence farming households in Malawi over the coming 
decades, because they are heavily dependent on rain-fed agriculture.  

Trends in precipitation in Malawi 

In addition to the global mean temperature, global mean precipitation is also changing. From 1900 
to 2005, precipitation increased significantly in eastern parts of North and South America, Northern 
Europe and North and Central Asia; but declined in the Sahel, the Mediterranean, Southern Africa 
and parts of Southern Asia. Because of the climate change, including changing patterns of 
precipitation, the Earth is experiencing more frequent and extreme weather events such as floods, 
heat waves and droughts. 

Malawi experiences two major seasons in terms of precipitation: the dry season, occurring from May 
to October and the wet season, occurring from November to April. Observations and general 
experience have shown that there are four different rainfall characteristics that have occurred and 
are of great interest to farmers in Malawi – as follows: 

Onset of the rains: The beginning of the first rains is variable. It has become more unpredictable 
with the changing climate.  During the 1970s, the first rains used to fall in October. The coming of 
the first rains has now shifted to late November or even early December. 

The duration of the rainy season: The rainy season has become shorter, reducing the growing 
period for crops. This has affected farming activities in the country. 

Total amount of rainfall: In recent years, the total daily, monthly or annual rainfall has varied from 
year to year, thus, there have been wet years and dry years. Some years have been wetter than 
others. This has determined the types of crops grown by farmers. 

Rainfall distribution: At present, the rainfall distribution in Malawi varies from place to place and 
has been variable within a specified period of time, i.e. within a week, a month or a year. The rainfall 
pattern has been erratic; and has had adverse impact on farming activities.   

The negative impacts of climate change through higher temperatures, scarcity of land and water, 
flooding and droughts reduce agricultural productivity and threaten food systems in Malawi 
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(GFDRR, 2017).  It is projected that in the future, the on-set of the single rainy season that Malawi 
receives will be delayed and that rainfall is likely to decrease by the end of this century, resulting in 
negative impacts on agriculture in general and maize productivity in particular. It is projected that 
the rainy season will grow shorter, leading to more frequent crop failure, especially of maize, which 
in turn will significantly impact food security, exacerbate poverty and increase malnutrition in the 
future (GFDRR, 2017). However, under high GHG emission scenario, the number of very high 
precipitation (precipitation of 20 mm or more per day) is also projected to increase by 3.5 days (on 
average) in Malawi between 1990 and 2100, increasing the risk of floods (GFDRR, 2017). This risk 
will be avoided if GHG emissions are drastically reduced. It is also projected that under the high 
GHG emissions scenario, the longest dry spell will increase by almost 30 days (on average), from 
about 90 days in 1990 to 120 days in 2100. However, the increase in dry spell could be limited to 
less than 10 days if GHG emissions decrease rapidly (Chinsinga, Chasukwa and Naess, 2012). 

 
2.3 Extreme events 
Malawi has experienced 40 weather related disasters since 1970; sixteen of which occurred after 
1990. The number of people affected by the weather-related disasters has increased sharply since 
1990 (Irish Aid, 2016). Droughts and floods are considered the most severe of hazards experienced 
and the most serious obstacles to agricultural productivity and food security in Malawi. They have 
increased in frequency, intensity and magnitude over the past 20 years. It is estimated that droughts 
and floods currently affect over half a million people annually; and that they are the leading causes 
of chronic food insecurity, which is endemic in many parts of Malawi (GFDRR, 2017). 

Droughts 

The terms: “drought” and “dry spells” are often confused, but do not mean the same thing. It is 
important to differentiate these terms in relation to climate change and to responses to them.  

Box 1: Differentiating Drought from Dry Spells 

Differentiating Drought from Dry Spells 

Dry spell is a period of dryness that has little or no effect on soil moisture or water levels. 
It is caused by deficiency of precipitation over a short period of time. Dry spells turn into 
droughts when they last 3 to 4 months. 

Drought is a result of a prolonged deficiency of precipitation over an extended period of 
time usually over a season or more. It is a reduction in moisture availability to levels that 
are significantly below the normal during the cropping season of November to March (in 
Malawi). Drought occurs in Malawi when rainfall is less than 75% of normal. 

Types of drought: 

Meteorological drought: Describes the degree of dryness [in the environment] compared 
to a “normal” or average amount of moisture expected for the specific duration of the dry 
spell. 

Agricultural drought: Describes the different meteorological factors that affect 
agriculture. Agriculture is usually the first economic sector to be affected by drought. 
Meteorological characteristics that have negative impact on agriculture include: 

Precipitation shortages; 

Differences between actual and potential evapo-transpiration; 

Soil water deficits; 
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Reduction in ground water and/or reservoir levels. 

Hydrological drought: describes effects of periods of precipitation shortfalls on surface or 
subsurface water supply. The frequency and severity of hydrological drought is often 
defined on a watershed basin scale. Factors that contribute to hydrological drought 
include: 

 Climate (as the primary factor); 

 Change in land use; 

 Land degradation; 

 Construction of dams.  

Source: Weather watch.co.nz  

The most serious weather conditions that have been affecting agricultural productivity negatively in 
Malawi are dry spells, seasonal droughts, intense rainfall, riverine floods and flash floods. An 
estimated 92% of the Malawian population rely on rain-fed agriculture, which is climate sensitive 
and is heavily impacted by floods and droughts. Rising temperatures have increased risks of 
drought while the late onset of rains will continue to affect food production and increase food 
insecurity in Malawi. In Malawi, drought has greater impact than floods. Malawi experienced 
droughts during the 1978/79; 1981/82; 1991/92; 1993/94; 2001/02 2004/05; and 2015/16 crop 
growing seasons.  

Floods 

Flood conditions, especially in Southern Malawi, are severely disrupting food production and 
increasing food insecurity in several districts of Malawi. Before 2001, only nine districts were 
classified as “flood prone”. The number increased to 16 districts in 2001, 20 districts in 2002 and 23 
districts by the end of 2003. Floods wash away crops, livestock, and natural resources such as soils 
and fish. The floods of 2003 caused eight deaths and destruction of crops. The amount of rainfall in 
early January was four times the average; causing severe flooding, which affected 1.3 million 
people in 15 of the 28 districts of Malawi. The most affected were the low-lying districts of Chikwawa 
and Nsanje, which are along the banks of the river Shire, in Southern Malawi (Irish Aid, 2016). In 
the 2012/2013 rainy season, smallholder farms in 12 districts were flooded, affecting more than 
15% of the population. In January 2015, Malawi experienced an unprecedented flood hazard, which 
disrupted livelihoods of millions of people in the Central and Southern regions (Coulibaly et al., 
2015).  

A study conducted in the Shire river basin of southern Malawi showed that Chikwawa district was 
the most exposed to climate shocks, followed by Zomba and Machinga districts while Blantyre and 
Mwanza districts were the least affected (Coulibaly et al., 2015). Chikwawa district falls completely 
in the Shire river catchment and is highly exposed to variations in the river flow. Communities in 
Machinga and Zomba districts are located in the Lake Malombe and Lake Chilwa plains, 
respectively, which receive 700 to 1,000 mm annual rainfall. The rivers tend to drain into these flat 
plains exposing populations to frequent floods that cause loss of life and properties (Coulibaly et al., 
2015). 

 

2.4 Crop production 
Crop Production is the major agricultural activity in Malawi. Drought has been causing serious 
reduction in crop productivity over several years resulting in food insecurity, declining supplies of 
raw materials to processing and manufacturing industries, which in turn has resulted in reduction in 
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exports and foreign exchange earnings for the country (Chabvunguma et al, 2014). The 1991/92 
drought affected 6.1 million people and caused a 60% decline in maize production in Malawi. This 
decline led to a 10% reduction in the country’s GDP. The drought of 2001/02 affected about 2 
million people and caused a 30% maize shortage, while the drought of 2004/05 caused crop failure 
for about 5.1 million people resulting in 30% of the population requiring food assistance. Because of 
this drought, Malawi imported 200,000 to 300,000 metric tonnes of maize for distribution in affected 
areas in the mean months of January to March 2006. In 2015, Malawi suffered early cessation of 
rains and drought at the end of the crop-growing season. The 2015/2016 dry spells resulted in crop 
failure in southern Malawi. The planting rains started late (in mid-December 2015), the amount of 
rainfall was below normal and its distribution erratic. The critical months of the agricultural 
production calendar (January to March 2016) received 36.5% less than average rainfall and 14 of 
the 28 districts of Malawi reported below average amounts of rainfall. Seven districts recorded 
extremely below average rainfall. The rainfall deficits in the months of November to January 
coincided with the planting season and the juvenile stages of the crops, which are particularly 
vulnerable to drought conditions (GFDRR, 2016). 

The whole country is vulnerable to drought. However, the districts that are most prone to drought 
are Karonga (in the Northern region), Salima (in the Central region) Zomba, Chikwawa and Nsanje 
(in the Southern region) (Irish Aid, 2016 and Chabvunguma et al., 2014). Chikwawa and Nsanje 
districts are in the Shire valley. Weather simulation and productivity models show that areas suitable 
for cultivation of the two staple crops grown in Malawi (maize and beans) will decline by 20 to 40% 
by 2050 compared to the period 1970 to 2000 (Dinesh et al., 2015). Therefore, adaptation to climate 
change will be essential to ensure food security. These studies also show that the other staples 
(sorghum, cassava, yam and pearl millet) will experience little loss (or even gains) in suitable areas 
for cultivation. Their expanded cultivation could be the most strategic adaptation measure to adopt 
in response to climate change.  

Maize 

Maize is the dominant crop in Malawi. It is planted on 70% of the available agricultural land. It is the 
major staple crop for the majority of Malawians. Maize productivity has been erratic over the last 
decades because of weather variability, declining soil fertility, limited uptake and use of technologies 
and failure of markets. The drought of 1991/92 is estimated to have caused 50-65% decline in grain 
production. The 2012/13 agricultural season was characterised by a 2 to 3 week delay in the start of 
the rains in the southern and central regions, and erratic rainfall and early cessation of rainfall in the 
central and northern regions (Action Aid, 2016). Climate change has resulted in shifting of maize 
planting dates from November to December. Recently, the seasonal dry spells have tended to occur 
at critical stages of crop development (often during seedling or at flowering). The changes in rainfall 
patterns have resulted in changes in the growing season and changes in the crops or crop varieties 
grown.  

 

2.5 Livestock Production, Fisheries, and Aquaculture 
Effects on livestock production 

Livestock production in Malawi includes beef and dairy cattle, goat, sheep, pig, and poultry. 
Livestock production has steadily been increasing. Cattle production has been increasing at the rate 
of 3% per annum for example. However, as is the case in other Sub-Saharan countries, livestock 
production in Malawi is seriously affected by climate change, while also contributing to GHG 
emissions (Wondimagegn and Foleng, 2015). 
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Negative impacts of climate change on forage quality and quantity are projected to reduce livestock 
productivity in the future. Most livestock perform best at temperatures between 10 and 300C. At 
temperatures above 300C cattle, sheep, pigs, goats and chickens experience heat stress and 
reduce their feed intake by 3 to 5% for each 10C increase (Dinesh, et al., 2015). High temperatures 
tend to reduce the performance of livestock to sub-optimal levels. The higher temperatures 
experienced because of climate change trigger reduction of food intake, while at the same time the 
area suitable for grazing and availability of forage has declined, leading to reduction in livestock 
production. In order to lower production of their own heat, the animals reduce their physiological 
activity and spend less time feeding. The lower feeding intake and a poorer nutrient supply 
compromises production and performance parameters of the animals. Rangelands persistently 
affected by drought cannot easily produce pastures with adequate feed and enough nutrient content 
to sustain acceptable livestock production standards. Draught animals that are malnourished are 
not strong enough for ploughing fields, resulting in reduced food production. 

In Malawi, farmers have tended to sell livestock to slaughter houses as a coping mechanism during 
drought conditions. This will deplete the national herd. Drought conditions have also increased 
mortality of animals due to increased emaciation and increased incidences of livestock diseases. 
Droughts also cause decreased milk production due to inadequate availability of feed and water 
(GFDRR, 2016). 

Effects of climate change on production of beef cattle 

The high temperatures that are currently experienced because of climate change cause heat stress 
in beef cattle. The heat stress causes reduced feed intake, increased body temperature, increased 
sweating and weight loss in the animals.  

Effects of climate change on dairy cattle production 

Heat stress caused by the high temperatures causes reduction in the amounts of milk produced by 
dairy cattle. The animals milk have low protein and fat content. Under stress conditions, dairy cattle 
have a decreased rate of reproduction, a predisposition to certain metabolic disorders (such as 
ketosis) and higher mortality. They also have a high feed refusal.  

Effects of climate change on sheep production 

Heat stress due to climate change causes decline in feed intake, increased respiratory rates, 
decline in wool and milk production and drop in sexual drive in rams, leading to temporary 
impotence. 

Effects of climate change on goat production 

Goats are more susceptible to heat stress caused by global warming, compared to sheep and 
cattle. Heat stress causes reduced food intake, reduced reproductive capacity and decline in milk 
production.  

Effects of climate change on pig production 

High temperatures cause heat stress and loss of appetite in pigs. The heat stress causes lowered 
sow fecundity, reduced weaning weights of piglets, shortened service periods of boars, increased 
numbers of stillborn piglets and decreased milk production. The decline in milk production of 
lactating sows has a negative impact on the performance of suckling piglets in terms of their growth 
rates, morbidity and mortality. The increased ambient temperatures because of climate change 
have increased risks of outbreaks of diseases in pigs. 

Effects of climate change on poultry 
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Poultry production has been impacted by the high temperatures caused by climate change. Heat 
stressed birds have reduced feed intake, reduced egg production and increased outbreaks of 
poultry diseases. 

Effects on fisheries 

Fish contributes 60 to 70% of the protein consumed by the local population in Malawi annually. The 
fisheries sector in Malawi is seriously affected by drought. Droughts have caused decreases in 
water levels of many water bodies and complete drying up of some rivers and ponds in Malawi, 
resulting in negative impacts on fish productivity (GFDRR, 2016). Drought has also disturbed 
breeding sites of many fish species. The overall losses in productivity from the fisheries sub-sector, 
caused by the 2015/2016 drought, accounted for 4% of the total agricultural losses.  

The 5th assessment of the IPCC found that climate change was beginning to impact freshwater 
ecosystems, with elevated surface water temperatures being reported from Lake Malawi (Irish Aid, 
2016). Effects of climate change that have already been observed in Malawi include drying up of 
lakes and temperature changes which have affected aquatic life and resulted in declining fish stocks 
and fish catches (Msiska et al. 2017, MoECCM, 2013). Lake Chilwa dried up in 1995 due to 
drought, resulting in total loss of the fish stock (Chabvunguma et al., 2014), while Lake Malawi has 
experienced a rise in temperatures in the surface and in deep waters as a result of climate change 
(Msiska et al. 2017, MoECCM, 2013). Malawi has reported an almost 93% decline in catches of 
Oreochromis species (locally called Chambo) from Lake Malawi since 1990, due to a combination of 
overfishing and adverse effects of climate change. Msiska et al. (2017) reported that climate change 
has caused significant change in fish diversity in Lake Malawi resulting in the disappearance of the 
predatory species Labeo mesopis (locally called Nchila in Tumbuka), the decline in the species 
Oreochromis spp. (Chambo) and Rhamphromis spp. (locally called Mcheni) and that the smaller 
and faster breeding sardine type Angraulicypris sardella (locally called Usipa), which has replaced 
Chambo as the dominant species.  

Effects on aquaculture 

In Malawi, small-scale fish farming started in the early 1950s. Its objective was to improve nutritional 
status of inland rural communities. Aquaculture production has steadily increased since the 1950s. 
Records show that fish production in fishponds increased from 817 tonnes in 2005 to 3,159 tonnes 
in 2010. Most of the aquaculture production (83%) is by small-scale fish farmers who own one or 
two small ponds each (Cai, 2013). Unfortunately, as is the case with other agricultural sub-sectors, 
climate change has negatively affected aquaculture productivity.   

The main source of water used to fill fishponds in Malawi is rainfall. The erratic rainfall patterns 
experienced in Malawi are adversely affecting productivity of the fish farming sub-sector in Malawi 
(Cai, 2017). Fish farming in Malawi is highly vulnerable to variability in temperature, rainfall, severe 
droughts and flooding. The frequent and severe drought conditions are causing decreases in water 
levels and drying up of fishponds, resulting in declining productivity of fish farming in the country. A 
survey conducted in southern Malawi found that 42% of farmers experienced water shortage in their 
fishponds (Cai, 2013, Masuda, et al.,2004). Most fishponds dried up for long periods of the year, 
leading to premature and unscheduled harvesting of the fish. Frequent, severe droughts have also 
caused water sources to dry up, resulting in insufficient water in fishponds and farmers abandoning 
fish farming activities (SSC, 2005). It is projected that future expansion of fish farming in Malawi will 
be limited by water and land availability (Cai, 2013). 

 

2.6 Biophysical Drivers of Vulnerability 



 

Malawi CSA training manual for supervisors                                                                                                     Page 27 of 64 
 

Effects on infrastructure 

In the Shire catchment area, increases in extreme flooding and droughts are likely to increase 
vulnerability of river basin communities and river based infrastructure (such as hydroelectric power 
and drinking water plants). Malawi has witnessed a number of blackouts because of insufficient 
water flows in the Shire River because of inadequate rains and drought. On the other hand, bridges 
have been washed away due to flash floods, and people in various parts of the country have been 
displaced due to flooding. There are also impacts on infrastructure specific to agriculture production 
such as irrigation infrastructure, dams and fishponds and on maintenance of road networks to ease 
delivery of goods and services. 

Effects on water resources 

It is projected that water supplies in Malawi will be affected by increases in temperatures and local 
variability of precipitation. As temperatures increase with climate change, the water levels in Lake 
Malawi are expected to drop with decreasing rainfall and increasing evapotranspiration. Droughts 
are expected to have great impact on the water levels of Lake Malawi, as well as the river Shire and 
other rivers and streams around the country. Droughts are also affecting the water table, which in 
turn is affecting crop and pasture productivity. It is also projected that river flows from the Shire and 
other rivers that flow from Malawi, into the Zambezi basin will drop by 10% by the end of the century 
(Malawi Climate Change – Case Study – Feel the Heat). 

Effects on soil erosion and land degradation 

The forest cover in Malawi has declined from 3.9 million ha in 1990 to 3.2 million ha in 2010. 
Because of the loss in forest cover, an average of 20 tons of soil per ha has been lost annually 
between 2005 and 2010 resulting in 4 to 25% crop yield losses per year. 

Land degradation and loss of top soil diminishes fertility and increases the need to ameliorate 
fertility levels. This is compounded by the negative impacts of climate change on soil fertility. 
Degraded lands have a much higher sensitivity to climate hazards. Denudation of the soil surface, 
brought about by a combination of constant grazing, collection of fuel wood and conventional 
agricultural practices (e.g. ploughing on croplands), increases the impact of climate events such as 
drought and heavy rainfall. Heavy rain does not infiltrate easily in degraded soils. It runs off taking 
with it vast amounts of nutrient and organic matter rich top soil. Recharge to ground water is 
diminished and the excess water causes flooding. 

 

Effects on pests and diseases 

Globally, crop pests are estimated to account for about 17% yield losses from field infestations and 
even greater losses occur in storage (Dinesh et al., 2015, Kutywayo et al., 2013). Pests and 
diseases are major constraints to farm productivity in Malawi. Lack of rain is frequently 
accompanied by increased infestations of pests and diseases infections. Increasing temperatures 
are conducive to increased pest and disease pressure in both livestock and crops. Crop wilting due 
to fungal infestation has become an increasing problem in recent times, especially for vegetables. 
New pests are emerging. Most farmers have inadequate access to pest and disease control 
services with agriculture extension and veterinary services severely under-resourced. It is projected 
that the occurrence of major pest outbreaks will increase as will the risk of pesticide residues in food 
because of increased application of pesticides to protect crops in the field and food products in 
storage. The frequency of introduction of new pests will also increase. It is predicted that risks of 
pests and diseases to African agricultural systems, affecting crops, livestock and fisheries will 
increase because of climate change.  

About 20% of ruminants and 50% of poultry die prematurely every year, and at least 50% of the 
deaths are from infectious diseases (Dinesh et al., 2015). Some of the livestock diseases are very 
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sensitive to climate change. The rate of development of animal parasites and pathogens will 
increase because of increased temperatures and greater humidity. The distribution of animal 
diseases and disease vectors will change, while exposure of livestock to new pathogens and 
vectors of animal diseases will increase because of increased pest range under future climate 
change scenarios. 

In the coming decades, there will be increasing dependence on application of pesticides against 
pests and diseases of crops, livestock and fish, which may increase environmental pollution. 
Frequent application of pesticides will be required because of faster development and more 
frequent outbreaks of pests and diseases due to increased temperatures. The current capacity for 
managing crop as well as livestock pests and diseases in many African countries (including in 
Malawi) is low. It will need to be improved to cope with future threats from pests and diseases.  

 

2.7 Socio-Economic Drivers of Vulnerability in Malawi 
Vulnerability of a system to climate change shocks depends on exposure and sensitivity to the risk, 
and on the losses related to the threshold for household well-being. The impact of the climate 
hazard depends on the shock itself and on the resilience of the farming communities that suffer the 
shock. Recovery from or resilience to climate shocks will depend on the affected farming 
communities.  

It is estimated that climate change already affects 84% of the population who depend on agriculture 
and natural resources for their livelihoods in Malawi. It is projected that the population will be at a 
greater risk in the future. Drought and floods have been identified as the leading causes of chronic 
food insecurity in many parts of the country (Irish Aid, 2016). More than half of the population of 
Malawi is currently food insecure.  

The negative impacts of climate change through higher temperatures, land and water scarcity, 
drought and displacement are reducing agricultural productivity, resulting in breakdown of national 
food systems in Malawi. These impacts affect the most vulnerable members of communities who 
are at risk of food insecurity and extreme hunger. The vulnerable groups risk deterioration into food 
and nutritional crises if exposed to extreme climatic events. The global risk of hunger and 
malnutrition is projected to increase by up to 20% by 2050 if efforts are not made to improve climate 
resilience in vulnerable communities (GFDRR, 2017).  

Apart from agriculture, climate change is also expected to continue impacting on human health by 
increasing outbreaks of diseases such as malaria, diarrhoea and cholera as the incidences of 
droughts, floods and higher temperatures increase (Irish Aid, 2016). It is estimated that about 
14,400 people are at risk of inland river floods annually because of climate change, and that an 
additional 10,900 people per annum could be at risk in the future. Inland river floods in Malawi 
cause human deaths by drowning; destroy crops, stored products and livestock, reduce quality of 
water, increase outbreaks of infectious diseases and increase incidences and distribution of vector 
borne diseases. It is projected that about 34 million people in Malawi will be at risk of malaria 
infection by 2027, under high as well as low GHG emission scenarios, and that deaths caused by 
diarrhoea will increase by 10.6% by 2030 and by 14.9% by 2050 (WHO, 2016). The groups that are 
most at risk are the elderly (65+ years old), children, the chronically ill and the socially isolated. The 
elderly at risk are projected to increase from a base line of 3 deaths per 1000,000 (that occurred 
between 1961 and 1990) to 73 deaths per 100,000 by the year 2080 (WHO, 2016). 

 

2.8 Module summary 
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Climate change has had serious negative impacts on productivity of the agricultural sector in Malawi 
over several decades and poses serious risks to the sector in the future. The negative effects of 
high temperatures, frequent and intense dry spells, droughts, and floods on vulnerable communities 
in Malawi as a result of climate change, have been covered in this module. It is projected that these 
negative impacts will continue and increase in magnitude if the causes and effects of climate 
change are not addressed by the agricultural sector in Malawi. 
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3 Module 3: Climate Change Adaptation and Mitigation in 
Agriculture 

Module overview 

This module covers what can be done to tackle climate change. The aim is to understand the 
concepts of adaptation and mitigation in agriculture as a response to climate change.  

Learning objectives 

At the end of this module, learners should be able to: 

1. Explain the concept of adaptation to climate change in agriculture; 

2. Explain the concept of mitigation of climate change in agriculture; 

3. Advise farming communities on suitable adaptation measures for use in different farming 
systems; 

4. Advise farming communities on suitable mitigation measures for use in different farming 
systems.  

Introduction 

Climate change, especially temperature and rainfall, alters the basic parameters of productive agro-
ecosystems and has an impact on natural resources such as availability of productive land and 
water (Baiyeri and Aba, 2015). As a result, it negatively affects food productivity and nutritional 
security in many regions of the world. Crop and livestock farmers and fishermen face reduced 
yields, water shortages, increased weed and pest infestations and loss of agricultural biodiversity. 
The negative impact of climate change on agricultural productivity affects the overall rural economy 
at the local level, leading to macroeconomic vulnerability at the national level. The impact of climate 
change in a country like Malawi, which generates up to 70% of its foreign exchange earnings from 
agriculture and where 85% of the population depends on the land, is enormous.  

Food Security  

“Food security exists when all the people have physical and economic access to sufficient, safe and 
nutritious food, that meets their dietary needs and food preferences for an active and healthy life, at 
all times” (Food and Agriculture Organisation (FAO), 2012). Thus, for a community to be regarded 
as food secure, it must have physical availability of a sufficient food supply. This depends on 
production levels of food stocks and net trade in food. Economic and physical access to food is also 
necessary. People must have income to purchase food and have access to food markets. There is 
also a need for efficient utilisation of the food. People must exploit various nutrients in the food that 
provide a balanced diet. This may depend on the nutrient composition in their diets and the health 
status of the peoples. For all this to be possible, there is a need for stability of food security. Food 
security existing at all times and for all the people reduces the risk of adverse effects on food 
availability, access and utilisation. 

Climate fluctuations including droughts, floods and longer-term changes have a severe and 
negative impact on the four attributes/components of food security. There is a vital environmental 
dimension underlying the four components of food security. The environmental dimension 
constitutes the “ecological foundation of food security” (United Nations Environmental Programme 
(UNEP), 2012). Climate change influences this ecological foundation to food security. It negatively 
influences each of the four components of food security, resulting in food insecurity. Box 2 illustrates 
how climate change affects food security. 
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Box 2: Example of how Climate Change Affects Food Security in Malawi 

Example of how climate change affects food security in Malawi: The case of Nsanje 
District 

The majority of people in Nsanje District of Malawi are resource-poor subsistence farmers. 
The district has recently been experiencing frequent and severe floods which have impacted 
negatively on food availability, access and utilisation as follows: 

Food Availability: livestock, cultivated crops and all the food stored for consumption for the 
year and for sale is washed away by the floods; 

Access to food: local market prices of the food items, which they normally consume, 
increase when there are severe floods resulting in families purchasing cheaper products 
from the global markets; 

Food Utilisation: households consume unbalanced diets due to the lower quality of the 
cheaper products, which they are able to purchase (or get from food aid programmes); 

Stability of food security in Nsanje district: the ultimate consequence of the frequent 
severe floods on availability, access and utilisation of unbalanced diets is an unstable food 
security situation in the district. 

Source: Kamoto and Kazembe (2016). 

 

There are two different ways to address climate change and associated impacts: (i) adaptation to 
climate change effects, and (ii) intervening on the causes of climate change (mitigation). 

 

3.1 Session 3.1 Adaptation to Climate Change 

Session overview 

Adaptation is one of the two approaches farmers can adopt in order to address negative impacts of 
climate change in Malawi. This session presents different adaptation measures which farmers can 
undertake to ensure food security and build resilience in their food production systems under 
climate change conditions. 

Learning objectives 

At the end of the session, learners should be able to: 

1. Understand the concept of adaptation in agriculture; 

2. Select and use suitable adaptation strategies and practices for use in different farming systems;  

3. Empower farming communities on selection and use of suitable adaptation practices for their  

farming activities. 

Adaptation to climate change is defined as: “Responses by individuals, groups or governments to 
actual or expected changes in climatic conditions or their effects to reduce the vulnerability of 
human or natural systems to the impact of climate change and climate related risks, by maintaining 
or increasing adaptive capacity and systems resilience” (FAO,2012). To farmers, adaptation 
means adopting changes in farming systems and practices to increase their ability to produce under 
anticipated or experienced climatic risks. Proper adaptation should significantly reduce negative 
impacts of climate change and promote positive benefits. 
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A more simplified definition of adaptation to climate change can also be presented as “A process by 
which individuals, communities or countries seek and implement strategies to moderate, cope with 
and take advantage of the consequences of climatic events” (UNDP, 2005). 

Vulnerability is defined as “the degree to which a system is susceptible to and unable to cope with 
adverse effects of climate change, including climate variability and extremes”. Vulnerability is a 
function of exposure, sensitivity and adaptive capacity (IPCC, 2007). 

 Exposure of people, property, systems or other elements present in hazardous zones that 
are likely to suffer potential losses; 

 Sensitivity is the degree to which a system can be affected by climate variability or change. 
It is determined in part and where relevant, by development status; 

 Adaptive capacity is the ability of a human or natural system to adjust to climate change, to 
moderate potential damage and to take advantage of opportunities or to cope with the 
consequences (FAO, 2012). 

Adaptation practices, which farmers can undertake to respond to climate change and ensure food 
security, include: 

 Shifting from crops and livestock types that are highly susceptible to drought and heat to 
crops and livestock types that are drought and heat resistant;  

 Shifting from crops and livestock types that are highly susceptible to pests and diseases to 
crops and livestock types that are pest and disease resistant/tolerant; 

 Shifting from crop varieties and livestock breeds that are highly susceptible to drought and 
heat to crop and livestock varieties/breeds that have greater drought and heat tolerance; 

 Shifting from crop varieties and livestock breeds that are highly susceptible to pests and 
diseases to crop and livestock varieties/breeds that have greater pest and disease 
resistance; 

 Diversifying enterprises towards: planting higher value crops; keeping higher value livestock; 
engaging in value addition (processing); engaging in off farm employment and marketing 
infrastructure; 

 Using improved grain storage practices at household level to ensure security of carry-over 
stocks from one harvest to the next, and access to surpluses all year round; 

 Using climate forecast advice from extension services when implementing farm activities; 

 Buying weather-related crop and livestock insurance to mitigate against risks of total crop or 
livestock losses/failures due to climate change; 

 Intensifying food production through use of suitable improved seed, soil fertility inputs (eg. 
fertilisers), pest management inputs (eg. insecticides, fungicides and weed killers) and 
reliable water supply; 

 Changing from reliance on rain-fed agriculture to use of improved on-farm water-use 
efficiency technologies, affordable irrigation systems, water harvesting technologies, 
sustainable extraction of groundwater and other underground water resources;  

 Changing from use of conventional agriculture practices to use of CSA practices such as 
conservation agriculture (CA) and agroforestry. 
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Adaptation increases resilience of agro-ecosystems and livelihoods of rural communities to impacts 
of climate change by:  

 Altering exposure to climate change;  

 Reducing sensitivity to climate change;  

 Increasing adaptive capacity. 

The adaptation measures involved when incorporating climate change considerations into 
agriculture are shown in Table 1. 

 

Table 1: Adaptation measures which communities can adopt to address climate change 

Measures that alter 
exposure 

Measures that reduce 
sensitivity 

Measures that increase 
adaptive capacity 

Assessing impact and 
mapping hazard zones 

Developing or adopting 
suitable crop, plant and 
animal varieties/breeds 

Developing adaptive 
strategies and action plans 

Conducting proper land and 
water use planning 

Improving irrigation or 
drainage systems 

Diversifying sources of 
household income 

Protecting watersheds and 
establishing flood retention 
zones 

Enhancing soil fertility and 
on-farm water management 

Improving water and other 
infrastructure systems 

Resettling humans and 
restructuring agriculture 

Diversifying cropping and 
agricultural activities 

Establishing disaster and 
crop insurance schemes 

Changing Cropping Patterns Adopting disaster-prevention 
measures 

Promoting technology 
transfer and capacity building 

(FAO, 2012) 

Through application of adaptation measures, farmers are able to increase their resilience to 
extremely low and extremely high temperatures. Thus, adaptation increases the cropping range (for 
the agro-ecosystem) as well as livelihoods and incomes. 

3.1.1 Adaptation strategies in agriculture 

Adaptation strategies in agriculture are based on a combination of specific actions (e.g. switching 
from one crop variety to another) and systemic changes (e.g. diversifying livelihoods against risks, 
or institutional reforms to create incentives for better resource management). The time span for 
implementation of adaptation actions can vary considerably. While farmers can adjust timing of 
farming operations on an ad-hoc basis, changes in the entire farming or food systems may require 
several years or even decades. 

Adaptation strategies include a broad set of activities ranging from those focusing on reducing 
drivers of vulnerability to interventions aimed at confronting climate change impacts that have not 
yet been experienced. The strategies can be grouped into those that, address drivers of 
vulnerability, build response capacity, manage climate risk and confront climate change. There is an 
adaptation continuum between strategies addressing drivers of change and those confronting 
climate change.  
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Figure 4: The adaptation continuum 

Source: Kamoto and Kazembe, 2016 

Strategies addressing drivers of vulnerability 

Most vulnerability oriented adaptation efforts overlap almost completely with traditional 
development practices. They tend to be activities that take little or no account of specific climatic 
change impacts, but have many benefits in the absence of climate change. Such activities buffer 
households and communities from the effects of climate change simply because they buffer them 
from all sources of harm. Examples of vulnerability oriented adaptation efforts include: 

 Diversification of sources of income; 

 Participation in income stabilisation programmes; 

 Introduction of initiatives that transfer income or assets to the poor, protect the vulnerable 
against livelihood risks and enhance social status and rights of the marginalised (social 
protection); 

 Promotion of community based risk management measures to face crop failures and souring 
food prices (e.g. establishing grain banks; self-help groups etc.);  

 Development of innovative financial risk management instruments and insurance schemes 
to reduce climate-related risks (e.g. the weather/climate indexed crop insurance). 

Box 3: Example of a weather-based index insurance for small-scale farmers in Malawi as a 
vulnerability-oriented adaptation strategy 

The World Bank in collaboration with the Malawi National Association of Small Farmers 
(NASFAM) developed an index-based crop insurance contract that is more efficient and 
cost-effective than the traditional crop insurance. This insurance can easily be distributed 
to smallholder farmers to increase their access to finance. It can also protect the farmers 
and loan providers from weather risks. The process of establishing the weather-based 
index insurance programme for farmers in Malawi was as follows: 

 In 2005, 892 groundnut farmers purchased weather-based crop insurance policies for a 
total of US$36,600; 

 Local banks came forward to offer loans to the insured farmers because the insurance 
contracts mitigated the weather risks associated with lending; 

 Farmers used these loans to purchase certified groundnut seed; 

 This arrangement of lending to smallholder farmers associated with crop insurance 
allowed farmers in the pilot area to access finance that would not have been available 
otherwise; 

 The credit in turn allowed the smallholder farmers to invest in higher yield and higher 
return activities; 

 In 2007, the pilot was expanded to cash crops;  

 By 2008, the number of participants had increased significantly to 2,600; buying policies 
worth US$ 2.5 million.   
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3.1.2 Strategies for building response capacity 

Adaptation strategies for building response capacities focus on building robust systems for problem 
solving. Examples include: 

 Development of communication systems; 
 Development of planning processes; 
 Improving mapping and weather monitoring;  
 Improving Natural Resource Management (NRM) practices. 

 

Table 2: Examples of NRM activities as adaptation strategies for building response capacity 
with reference to land, water, crop, livestock, forest and aquatic resources 

Examples of NRM activities for adaptation strategies for building response capacity 
with reference to land, water, crop, livestock, forest and aquatic resources 

Water resources: 

 Improve water use 
efficiency; 

 Improve infrastructure 
for small-scale water 
capture, storage and 
use; 

 Improve demand 
management and water 
allocation to encourage 
efficiency use; 

 Reduce distribution 
losses of irrigation 
water and reuse waste 
water for agriculture; 

 Promote use of 
improved irrigation 
methods like drip and 
sprinkler irrigation and 
line canals with plastic 
films; 

 Change the land 
topography to improve 
water uptake and 
reduce water and wind 
erosion. 

 

Land resources: 

 Improve soil 
management and 
reduce soil erosion and 
degradation; 

 Subdivide large fields; 

 Maintain grass 
waterways; 

 Roughen the land 
surface; 

 Build windbreaks. 

Forest resources: 

 Adopt “Best Practices” 
that improve forest 
resilience and promote 
healthier forests; 

 Use appropriate 
thinning regimes; 

 Reduce impact of 
logging; 

 Prevent fires;  

 Manage pests and 
diseases. 

Crop resources: 

 Conservation of genetic 
resources; 

 Use mulch stubble and 
straw; 

 Rotate crops; 

 Use low planting 
densities; 

 Avoid monocropping; 

 Change timing of farm 
operations; 

 Advance sowing dates 
to offset moisture stress 
during warm periods. 

Livestock resources: 

 Adopt livestock grazing 
practices to improve 
soil cover, increase 
water infiltration / 
retention and promote 
natural soil forming 
processes. 

Aquatic resources: 

 Implement co-
management systems 
for aquatic resources; 

 Improve the 
governance of fisheries. 



Malawi CSA training manual for supervisors                                                                                                      Page 36 of 64 
 

3.1.3 Strategies for managing climate risk 

Efforts in implementing these types of adaptation strategies focus on hazards and impacts of 
climate change. Key entry points in areas subjected to frequent threats of climate-related 
emergencies include: 

 Disaster risk reduction (DRR);  

 Disaster risk management (DRM).  

For example, availability and accessibility of good quality seeds is paramount to enhancing the 
resilience of food production to climate related hazards and other shocks. Some of the activities 
aimed at enhancing availability / accessibility of good quality seeds include: 

 Making short-cycle seeds available in vulnerable areas exposed to cyclic environmental 
stresses, thus increasing future resilience to hazard impacts;  

 Establishing strategic and “weather-proof” seed stocks;  

 Minimising seed losses during extreme weather events.  

3.1.4 Strategies for confronting climate change 

This category of adaptation strategies includes specialised activities that are exclusively targeting 
distinct climate change impacts and are clearly not about development. Their benefits will be felt 
only if expected climate impacts materialise. Strategies that confront climate change include: 

 Relocation of communities to confront flooding; 

 Building large scale irrigation systems to confront impacts of drought;  

 Breeding crop varieties/cultivars to confront shifting agro-ecological zones and new stresses.  

   

3.2 Session 3.2: Mitigating Climate Change 

Session overview 

Agriculture is one of the major emitters of GHGs which cause climate change. As agricultural 
production is projected to increase in Malawi, so are emissions of GHGs. This session presents the 
concepts of mitigation against climate change and practices which farmers can adopt to minimise 
GHG emissions from agriculture.  

Learning objectives 

At the end of the session, learners should be able to:  

1. Understand the concept of mitigation in agriculture; 

2. Select and use suitable mitigation strategies and practices for use in different farming 
systems;  

3. Empower farming communities on selection and use of mitigation practices that are suitable 
for their farming activities. 

Mitigation of climate change is defined as: “The implementation of all those activities that contribute 
to stabilisation of GHG concentrations in the atmosphere at a level that would prevent dangerous 
anthropogenic (human) interference with the climate system; by promoting efforts to reduce or limit 
GHG emissions or to enhance GHG sequestration” (OECD-DAC, 2011). Mitigation might include 
technological changes that reduce resource inputs and emissions per unit of output (IPCC, 2001 
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and 2007b). Mitigation is also defined as: “An anthropogenic intervention to reduce the sources or 
enhance the sinks of GHGs”. 

The agricultural sector has substantial potential for mitigation of climate change. The global 
technical potential for reducing GHG emissions from agriculture is estimated at 5.5 to 6.0 Gt of CO2 
equivalents per year by 2030 (IPCC). This can be realised through adopting low GHG emitting 
farming systems. With careful planning, agriculture can contribute to mitigation efforts to climate 
change in Malawi. It has the potential to reduce emissions of GHGs significantly both through: direct 
reduction of the GHGs from the atmosphere and through carbon sequestration by soils and plants. 
When looking at challenges and opportunities to reduce GHG emissions, it is important to look 
beyond the farm - vertically into the whole food chain and horizontally across impacted land uses 
such as forests.  

Many of the agricultural mitigation options, particularly those that involve soil carbon sequestration, 
also generate co-benefits for adaptation, food security and rural development. 

Mitigation strategies 

There are three major mitigation strategies that can be used to address climate change: 

 Reducing GHG emissions; 

 Avoiding or displacing GHG emissions;  

 Removing emitted GHGs. 

3.2.1 Reducing GHG emissions 

Agriculture releases significant amounts of CO2, CH4 or N2O into the atmosphere. More efficient 
management of carbon and nitrogen flows can reduce the fluxes of these gases in the agricultural 
systems leading to less CO2, nitrogen and CH4 released to the atmosphere. Ways this can be 
addressed within the agriculture sector include: 

 Adopting improved cropland management can reduce volatilisation of soil carbon. This can 
be achieved through minimising soil disturbance (practicing minimum or zero tillage) or by 
improving grazing management of livestock using: stocking rate management, rotational 
grazing and enclosure of grassland from livestock grazing. Leaching and volatilisation of 
applied nutrients can be reduced through use efficiency, precision farming and improved 
timing of fertiliser application. 

 Adopting improved livestock feeding practices can increase efficiency of the digestive 
processes resulting in reduced enteric emissions of GHGs. This could be achieved through 
use of specific agents or dietary additives, improvements in forage quality and quantity, 
planting fodder grasses or legumes with higher productivity and deep roots and through 
reducing fuel load during vegetation management. 

 Drainage of organic soils can be avoided by maintaining a shallower water table and 
avoiding deep ploughing or practicing row-cropping and growing tuber crops to reduce soil 
carbon losses. 

 Adopting sustainable management of existing forests will reduce emissions from 
deforestation and forest degradation (REDD). 

 Adopting improved aquaculture management will reduce emissions from inputs used in 
aquaculture. This can be achieved through selection of suitable populations of aquaculture 
species, improved energy efficiency, increased feeding efficiency and switching to 
herbivorous or omnivorous aquaculture species. 
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3.2.2 Avoiding or displacing emissions 

GHG emissions can be avoided by improving the energy efficiency of the agricultural sector, 
replacing fossil fuels used in agriculture with biofuels and adopting greater use of wood products 
leading to displacement of CO2 emissions. GHG emissions can also be avoided by improving post-
harvest practices. This can be achieved by decreasing GHG emissions per unit of food consumed, 
through: 

 Reduction of post-harvest losses; 

 Improved storage and post-harvest handling. 

3.2.3 Removing emitted GHGs 

Emitted GHGs can be absorbed from the atmosphere through “sinks”. A sink is any process, activity 
or mechanism, which removes a GHG, and aerosol or a precursor of a GHG or aerosol from the 
atmosphere. Sinks could be: 

Improved agronomic practices: 

 Use of cover crops;  

 Avoiding use of bare fallows;  

 Incorporating crop residues to generate higher inputs of carbon residue leading to increased 
soil carbon storage. Systems that retain crop residues tend to increase soil carbon, because 
the residues are precursors to soil organic matter. 

Improved soil and water management practices: 

 Increased availability of water in the root zone; 

 Construction of soil or stone bunds, drainage measures or irrigation can enhance root as 
well as above ground biomass production, which in turn is incorporated into the soil and 
improves organic carbon concentration.  

Agro-forestry, afforestation/reforestation, forest restoration: 

 Combining crops with trees for timber and fodder; 

 Establishing shelter belts and riparian zones/buffer strips with woody species;  

 Conversion from non-forest to forest land use; 

 Conversion from degraded forest to fully carbon-stocked forests;  

 Replanting suitable aquatic plants creates carbon sinks in aquaculture areas. 

 

3.4: Module Summary 

Agriculture plays an important role in the national economy of Malawi, and plays a key role in 
ensuring food security. Unfortunately, some agriculture activities contribute to climate change, which 
adversely affects agricultural production in terms of livestock, crop and aquaculture. The responses 
to climate change include: 

(i) Adaptation to reduce sensitivity to climatic changes; 

(ii) Mitigation to reduce the magnitude of climate change in the long run.  
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Adaptation manages the impacts of climate change on human and natural systems, while Mitigation 
addresses the causes of climate change by reducing GHG concentration in the atmosphere. Neither 
adaptation nor mitigation alone can avoid all climate change impacts on agriculture. Proper 
responses to the threat of climate change need to focus on both mitigation and adaptation. This 
module examined adaptation and mitigation activities that can be used to minimise effects of climate 
change on agriculture. 
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4 Module 4: Climate Smart Agriculture  

Module overview 

This module discusses CSA practices.  

Learning objectives 

At the end of this module, frontline extension staff should be able to: 

1. Understand the linkages between food security, climate change mitigation and climate 
change adaptation; 

2. Empower farming communities on the most suitable CSA practices for their farming 
activities. 

Definition of CSA 

CSA is agriculture that sustainably increases productivity, promotes resilience through adaptation 
practices and reduces/removes GHGs through mitigation actions where possible, thereby 
contributing to the achievement of national food security (FAO, 2012). The main goal of CSA is to 
promote adoption of suitable agricultural production systems with the aim of improving food security. 
The objectives of CSA are to: 

 Help communities adapt to climate change;  

 Contribute to climate change mitigation;  

 Improve food security. 

It is important when implementing CSA that natural resources are preserved. Therefore, it is 
essential that when implementing the most suitable agricultural production systems in the face of 
climate change, approaches that minimise impact on natural resources be selected. The main goal 
of CSA is to promote adoption of suitable agricultural production systems that improve food security. 

Efficient adoption and up scaling of CSA requires that government and other institutions should 
develop and implement enabling policies, mobilise financial resources for implementation and 
remove barriers to adoption of CSA.  

 

4.1 Session 4.1: Capturing the linkages  

Session overview 

This session shows the relationships between the three components of CSA and the benefits of 
different CSA practices. 

Learning objectives 

At the end of the session, learners should be able to: 

1. Differentiate conventional agriculture practices from CSA practices;  

2. Explain the benefits of CSA practices to farmers. 

Safeguarding human survival is the most fundamental task of agricultural initiatives. Sustainable 
agricultural productivity, climate change adaptation and mitigation contribute to this basic goal. 
When resources are limited, the clear priority is to increase productivity and ensure basic food and 
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nutrition security in the immediate short term as well as in the long-term. However, the best scenario 
is when the three objectives of CSA are achieved. 

4.1.1 Food security  

“Food security exists when all the people have physical and economic access to sufficient, safe and 
nutritious food, that meets their dietary needs and food preferences for an active and healthy life, at 
all times” (Food and Agriculture Organisation (FAO), 2012). Thus, for a community/population to be 
regarded as food secure, it must have: 

 Physical availability of food: The people must have sufficient supply of food. This depends on 
production levels; levels of food stocks and net trade in food; 

 Economic and physical access to food: The people must have income to purchase food and 
access to food markets; 

 Efficient utilisation of the food: Exploitation of various nutrients in the food; which may depend 
on the nutrient composition in their diets and the health status of the peoples;   

 Stability of food security: Food security existing at all times and for all the people. This 
emphasises the importance of reducing the risk of adverse effects on: food availability, access 
and utilisation. 

Climate fluctuations (droughts and floods) and longer-term changes have a severe and negative 
impact on the four attributes/components of food security. CSA builds synergies between the 
related objectives of climate change mitigation, adaptation and increasing productivity and incomes 
(Table 3). It minimises their potential negative trade-offs.  
  

Table 3: CSA practices that provide opportunities for adaptation, mitigation and increased 
productivity 

Agriculture sector or sub-sector and practices Adaptation Mitigation Productivity 

Crop 

Improved cropland management √ √ √ 

Perennials and Agroforestry √ √  

Breeding of adaptive varieties/development of 
new varieties 

√ √ √ 

Increased use of agro-chemicals and fertilisers √  √ 

Integrated Pest Management √  √ 

Energy crops √ √ √ 

Livestock 

Improved pasture management √ √ √ 

Improved grazing management √ √ √ 

Manure management √ √ √ 

Forestry 

Agroforestry √ √ √ 
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Afforestation, reforestation and Forest restoration √ √ √ 

Sustainable forest management √ √ √ 

Integrated fire management  √  

Fisheries 

Improved energy efficiency  √  

Decreased use of fish meal and fish feeds  √  

Integrated coastal zone management  √   

Advisory services/Extension 

Supporting technology development √ √ √ 

Improving access to climate information √  √ 

Value chain development 

Efficient use of resources, e.g. water and 
nutrients (e.g. Reuse, Recycle or Reduce) 

√ √  

Improved storage facilities for the harvest √ √ √ 

 

 

 

Figure 5: The three pillars of CSA 

There may be opportunities for introducing win-win options, which can benefit food security and 
climate change adaptation or food security and mitigation. There may also be opportunities for 
introducing triple-win options, which can benefit all three objectives of increasing productivity and 
incomes; adaptation; and mitigation, which are at the core of CSA. 
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4.1.2 Conventional agriculture  

The predominant agricultural activities used in specific areas of Malawi are practiced because 
farmers consider them to be effective in increasing production. The majority of smallholder farmers 
practice soil disturbing practices of ridging and burning of crop residues, which were advocated by 
the agricultural extension system in the past (NCATF, 2016). However, these practices create 
significant environmental costs. Conventional agricultural practices have been shown to: 

 Cause reduced crop yields;  

 Lead to increased use of expensive inorganic fertilisers;  

 Contribute to physical as well as chemical land degradation; 

 Lead to loss of soil structure and loss of organic matter content; 

 Lead to surface capping (hardening of the soil surface), 

 Because of lack of sustainable utilisation on farmland, farmers are increasingly force to 
cultivate on steep slopes and other ecologically fragile areas;  

 Lead to loss of soil from farmlands ranging from 0 to 50 tons of soil per hectare per year, in 
various parts of the country (NCATF, 2016). 

The agricultural sector needs to transform in order to meet the growing demand for food, reduce the 
level of vulnerability of farming communities and reduce GHG emissions. 

4.1.3 Distinguishing between CSA and conventional agriculture 

CSA and conventional agriculture differ in the use of technologies, the use of fertilisers and other 
agricultural inputs, the area of land used, exploitation of natural resources, and their production and 
marketing systems. 

Table 4: Comparison between CSA and conventional agriculture 

Aspect/Attribute Conventional Agriculture CSA 

Technologies 
(energy use) 

Requires a lot of energy use 
(human, animal power or fuel 
energy) 

Reduced energy use  

Agricultural inputs Requires more inputs (of 
fertilisers, pesticides and 
herbicides)  

Reduced need for inputs  

Land area Expansion of agricultural land 
area through deforestation and 
conversion from grasslands to 
croplands 

Intensification of agricultural 
production on existing land areas 
(rather than expansion to new 
areas) 

Exploitation of 
Natural resources 

Depletion of natural resources 
(e.g. land, water, genetic 
resources) used in the 
agricultural production systems 

Restoration, conservation and 
sustainable use of natural 
resources in agricultural 
production systems 
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Production systems Mono-cropping in agricultural 
production and marketing 
systems 

Greater diversification in 
production  

 

4.1.4:  The linkages between agriculture, climate change and food security 

Understanding the linkages between agriculture, climate change and food security is essential for 
the formulation of suitable strategies to address challenges imposed by climate change. There are 
various factors to consider when discussing the relationship between agriculture and climate 
change. The first is that agriculture is largely dependent on weather patterns. This is particularly the 
case in developing countries where the predominant agricultural systems are rain-fed and are 
subjected to increases in mean temperatures, changes in rainfall patterns, increased variability in 
both temperature and rainfall, changes in water availability, frequent and intense extreme events 
and disturbances in the ecosystems. 

Transformation of agriculture is required for the sector to feed the growing population, reduce 
poverty and contribute fully to the economic growth of the country. It is estimated that agricultural 
productivity will need to increase by 60% by the year 2050 for the sector to meet the demand for 
food by the rapidly growing population.  

 

4.2  Session 4.2: CSA Practices in Malawi 

Session Overview: 

This session presents examples of CSA practices used in various parts of the country. 

Learning Objectives: 

At the end of this session, learners should be able to: 

1. Identify CSA practices that are being used in their areas; 

2. Introduce new CSA practices that are suitable for use in their areas. 

CSA is not an entirely new agricultural practice in Malawi. It is an approach designed to help 
farmers adapt and mitigate the effects of climate change and achieve long-term food security. This 
session presents examples of CSA practices used in various parts of the country. 

Table 5: CSA technologies suitable for use in different agro-ecosystems in Malawi 

CSA 
Practice/Technology 

Where most 
beneficial 

Benefits 

 

CSA objective 
addressed 

Long term benefit of CA 
through soil and water 
conservation structures 
including contour bands; 

Terraces, contour 
farming, grassed 
waterways & drainage 
channels 

Planting *vetiver along 

Slopping areas;  

Marginal areas; 

More arid lands. 

Reduce soil 
erosion; 

Improve water & 
soil quality; 

Reduces loss of soil 
carbon;  

Promote formation 
of natural terraces 

Increased 
productivity, higher 
yields;  

Less variability in 
yields; 

Soil carbon 
sequestration. 
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contours.. over time. 

Agroforestry: 

Planting under  

Msangusangu trees 
where they don’t occur; 

Intercropping with other 
agroforestry 
trees/bushes. 

 

Fields with infertile 
soils; 

Bare lands prone to 
wind erosion; 

Farming 
communities 
keeping livestock.  

 

Improved soil 
fertility; 

Improved land 
cover; 

Increased soil 
carbon stocks; 

Reduced soil 
moisture loss; 

Increased 
diversification; 

Improved human 
nutrition; 

Increased animal 
feed. 

Increased 
productivity: higher 
yields and more 
products; 

Less variability in 
yields; 

Soil carbon 
sequestration. 

Short-term benefit CA 
through: 

Mulching; 

Composting; 

Targeted fertiliser use; 

Leguminous cover crops; 

Diversification of 
production systems. 

 

Infertile soils; 

Bare soils prone to 
excessive soil 
moisture loss. 

Increased soil 
carbon; 

Improved soil 
fertility;  

Nitrogen fixation; 

Reduced moisture 
loss; 

Improved soil 
structure; 

Increased food 
products; 

Improved nutrition. 

Increased 
Productivity: Higher 
yields and more 
products; 

Less variability in 
yields; 

Soil carbon 
sequestration. 

*Vetiver is an introduced grass in Malawi. It is a dense tufted, deep rooted perennial grass that grows well in a 
wide range of altitudes in Malawi. It is cultivated in contour vegetation strips for the control of soil erosion. 

4.2.1 Agroforestry 

Definition of agroforestry: 

Agroforestry is the practice of planting perennial trees and shrubs within a farm. Examples of 
agroforestry species that are available in Malawi include: 

 Azadirachta indica (neem): Neem is a fast growing, large tree that grows well in low 
altitudes in Malawi and is common in the Shire valley. Its leaves are commonly used to 
protect stored grains against insect pests. Neem seed extracts are also effective against a 
wide range of pests in the field as well as in storage. The leaves can also be used as green 
manure. Neem trees can be planted as boundary tress around gardens and homesteads or 
as woodlots 
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 Cajanus cajan (Pigeon Pea) (Nandolo in Chichewa): C. cajan is a small sized shrub that 
grows well in a wide range of altitudes in Malawi. . Its seeds are a highly nutritious, high 
protein food that is utilised in Malawi. Apart from its importance as a food crop, pigeon pea 
improves soil structure and fertility through its deep root system that has nitrogen fixing 
nodules and through green manure from abundant leaf fall. Pigeon pea can be used in alley 
cropping, under-sowing crop systems, fallows and in contour vegetation strips. 

 Faidherbia albida (Winter thorn) (Msangu in Chichewa): Msangu is the ideal agroforestry 
tree species that is widely appreciated by farmers in Malawi. It is an indigenous species tree 
that grows well in a wide range of altitudes in Malawi. Msangu is a deciduous tree that 
losses nutrition-rich leaves during the rainy season. The leaves improved soil fertility, while 
the open canopy allows sufficient light to reach crops cultivated under the tree, resulting in 
good growth and increased crop yield. In times of famine people eat the seeds after 
repeated boiling. Pods and leaves of Msangu are excellent fodder for livestock. Msangu can 
be grown in intercrops with crops, as boundary trees around homesteads and farms. It can 
be used in fallows and also be planted along banks of streams.  

 Gliricidia sepium (Mexican lilac): G.sepium grows well in a wide range of altitudes in 
Malawi. G. sepium enriches soils by fixing nitrogen in its root nodules. It can be cultivated as 
fodder and green manure banks, in alley cropping systems, as contour vegetation strips, and 
in fallows.   

 Leuceana diversifolia (Luceana): Leuceana is a very fast growing, drought resistant 
agroforestry species that is well adapted to most parts of Malawi. It improves soil fertility by 
fixing nitrogen in its root nodules. In Malawi, Leuceana is used extensively as green manure, 
livestock feed and for soil conservation. It can be grown in alley cropping practices, 
fodder/green manure banks or planted along banks of streams. 

 Moringa oleifera (Horse-raddish tree) (Chamwamba or Kangaluni in Chichewa): M. oleifera 
is a fast growing agroforestry tree that originated from India and Arabia, but is naturalised in 
many tropical areas including Malawi. M. oleifera grows well in low to medium altitudes, such 
as along the rift valley. It is a multipurpose tree whose leaves and flowers can be cooked 
after pounding and used as relish. Moringa leaves are is good fodder for livestock, while 
powder from ground seeds can be used to purify water. Moringa also has many medicinal 
properties that can benefit farmers.   

 Sesbania sesban (River bean) (Jelejele in Chichewa): S. sesban is a very fast growing 
agroforestry species that grows well on a wide range of soils in Malawi.  It is a good fodder 
and green manure species and also improves soil fertility through nitrogen fixing. S. sesban 
can be used in fallows, fodder and green manure banks in under-sowing systems, as 
contour vegetation strips; or for planting along banks of streams. 

 Tephrosia vogelii (Fish Bean) ( Mthuthu in Chichewa or Mtetezga in Chitumbuka): T. vogelii 
is a fast growing shrub that grows well at medium to high altitudes, in a wide range of soils in 
Malawi. It improves soil fertility through heavy leaf fall and nitrogen fixation in its root 
nodules. T. vogelii can be used in alley cropping, planted in boundaries around homesteads 
and/or farms, used in fallows, and as contour vegetation strips and also in under-sowing 
planting systems.  T. vogelii is particularly important to agriculture because of its insecticidal 
properties against a wide range of pests including maize stem borers. 

Source: Banderson et al., 2002. 

Importance of Agroforestry as a CSA practice in Malawi: 
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Trees, shrubs and palms integrated into a farm can provide year-round vegetative cover that 
reduces soil disturbance and provides habitats for beneficial species such as pollinators and natural 
enemies of crop pests. Agroforestry is important in food security because it can: 

 Improve productivity of the land; 

 Provide favourable microclimatic conditions for beneficial species such as pollinators and 
natural enemies of crop pests; 

 Provide permanent cover over the soil; 

 Improve soil structure and organic carbon content; 

 Increase water infiltration into the soil and enhance soil fertility; 

 Reduce the need for application of mineral fertilisers. 

Agroforestry systems can also contribute to mitigating climate change because: 

 Tend to sequester greater carbon quantities than agricultural systems that have no trees 

 Planting trees in agricultural land is relatively efficient and cost-effective compared to other 
mitigation strategies; 

 Provides a wide range of co-benefits that are important for improved livelihoods of farming 
families; 

 Trees and shrubs in farms diminish the effects of extreme weather events, such as heavy 
rains, drought and storms; 

 Provides an alternative source of firewood and construction timber; medicines; livestock 
fodder/feeds and thus new source of income; 

 Provides tree products that include fruits, improving nutrition and incomes of farming 
families.  

Box 4: Example of CSA intervention: The Faidherbia albida agroforestry system 

 

Faidherbia albida (Msangusangu or Nsangu) is a tree commonly found in agroforestry 
systems throughout Malawi. It is especially common along the lakeshore areas of Malawi. It 
thrives on almost all soil types and in all climates in Malawi.  

Nsangu fixes nitrogen and has the special feature of “reversed leaf phenology” (meaning 
that it is dormant and sheds its leaves during the early part of the rainy season, and leafs 
when the dry season begins). This feature makes it compatible with food crop production; 
because it does not compete with the crops for light, water and nutrients 

Maize yields under mature Nsangu trees can be 50% to 250% higher than outside the 
canopy (Saka et al. 1994). In Salima District, farmers have reported significant increases in 
maize and cotton yields when these crops were grown under Msangu. Like many other 
agroforestry species, Nsangu tends to increase carbon stocks; both above ground and in the 
soil; improves soil water retention and soil nutrient status. 
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Picture 1: Faidherbia Albida (Nsangu) trees and maize crops 

 

 

Table 6: Impact of agroforestry on the three pillars of CSA 

Impact on Productivity Impact on adaptation Impact on mitigation 

Improve soil fertility and soil 
moisture through increasing 
soil organic matter; 

Increases incomes and 
diversifies production with 
food security benefits. 

Trees and shrubs can 
diminish the effects of 
extreme weather events; 
prevent soil erosion; stabilise 
soils; halt land degradation 
and reduce vulnerability. 

Agroforestry systems tend to 
sequester much greater 
quantities of carbon than 
agricultural systems without 
trees; 

Agroforestry measures 
increase carbon storage and 
may also reduce soil Carbon 
losses stemming from soil 
erosion. 

Source: FAO, 2012 

4.2.2 Improved beekeeping 

Beekeeping is a profitable enterprise that is undertaken by subsistence farmers as well as 
commercial farmers in Malawi. The honey produced is consumed by the farmers resulting in 
improved nutritional and health status of the population, or sold to generate income for the 
beekeepers. Apart from honey, farmers can also produce other commercially valuable products 
such as bees wax, royal jelly, propolis, and bee venom. Beekeeping provides a viable means of 
diversifying the agricultural sector in the country. In addition to utilisation and sale of bee products, 
beekeeping can enhance agricultural productivity of crops through pollination services on cultivated 
plants. The increase in crop yields because of crop pollination by bees is estimated to be as much 
as 6 to 10 times greater than the profits realised from the sale of bee products. Furthermore, 
integration of beekeeping in cropping systems also ensures pollination services to other valuable 
cultivated tree species, agroforestry species, ornamental plants as well as wild forest trees and 
shrubs, medicinal plants, and other flowering plants, ensuring preservation of environmental health. 
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Both men and women can practice beekeeping. It does not require high labour inputs. It is 
estimated that only 25 hours are required to attend to a beehive in a year. This means that it can be 
integrated comfortably into a busy schedule, especially for women who tend to be overburdened 
with numerous household tasks.  

Integration of beehives in farms would be consistent with commitment to actions on gender 
sensitivity; sustainable crop productivity and sound ecological land use. It can play an important role 
in adaptation to climate change through increased crop productivity and ensuring food and 
nutritional security. Integration of beekeeping into cropping systems would have tremendous 
positive impacts on the livelihoods of small-scale farmers. 

4.2.3 Conservation agriculture 

Conservation agriculture (CA) is regarded as a form of CSA because some of the practices can 
increase resilience of farming systems and improve the capacity of farmers to adapt to climate 
change. CA is currently practiced in many parts of Malawi (NCATF, 2016). It is characterised by: 

 Minimum tillage (i.e. zero or reduced tillage and direct seeding); 

 Maintenance of a mulch of carbon-rich organic matter covering that also feeds the soil (e.g. 
straw and/or other crop residues including cover crops); 

 Rotation or sequences and association of crops including trees which could include nitrogen-
fixing legumes. 

CA practices reduce carbon losses that occur with ploughing, sequester carbon through residue 
incorporation, reduce soil erosion and increase carbon sequestration through reduced use of fossil 
energy. CA practices increase soil organic carbon, which improves nutrient and water intake by 
plants and in turn increases yields and resource utilisation efficiency of the land. The use of a 
combination of CA practices makes production systems more resilient to variability in precipitation 
and to extreme events. CA practices contribute to climate change mitigation through the increased 
carbon sinks and carbon capture in the soils. 

Minimal mechanical disturbance of soil considerably reduces nitrate leaching. The zero-tillage 
leaves the soil undisturbed, reducing mineralisation and subsequent production of nitrates. Cover 
crops take up the nitrogen and reduce its loss from the soil. At the same time, unused mineralised 
nitrogen is not washed out of the soil, but remains distributed within smaller pores in the soil. The 
CA practices of rotating and diversifying crops reduce crop pests and diseases, while the use of 
leguminous species replenishes soil nutrients.  

Although CA has the potential of achieving triple-win goals, and is applicable to various agro-
ecosystems and soil types, adoption rates remain low. This might be attributed to a number of 
challenges and constraints including those associated with: 

 Availability of sufficient crop residues: Keeping the soil covered is important in conservation 
agriculture. However, this might be difficult for farmers to achieve because they might not have 
sufficient quantities of crop residues;  

 Competing uses of crop residues: Crop residues have many uses including use as fodder, 
fencing materials and as fuel. An integrated crop/livestock management system would help with 
the problem of feeding animals through appropriate fodder crops rather than using residues from 
crops needed for mulching; 

 The time it takes to realise benefits: Agricultural production under CA usually takes about 3-5 
years to catch up with yields that are normally obtained from conventional agriculture. 
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4.2.4 Local gene bank establishment 

The genetic make-up of plants and animals determines their tolerance to shocks such as 
temperature extremes, drought, flooding and pests and diseases. It also regulates the length of 
growing season/production cycle and responses to inputs such as fertilisers, water and feeds.  

Farmers can keep and use seeds and breeds of indigenous crops and livestock that are tolerant to 
shocks such as temperature extremes, drought, flooding and pests and diseases and adapt to 
effects of climate change that way. Farmers can obtain seeds of local crop varieties, and livestock 
breeds that are tolerant to adverse weather conditions from: 

 The Ministry of Agriculture’s gene bank maintained at Chitedze Agricultural Research Station in 
Lilongwe;  

 The Lilongwe University of Agriculture and Natural Resources’ gene bank maintained in Dowa 
District. 

4.2.5 Water conservation technologies 

Water conservation and rainwater harvesting technologies are important CSA practices that can be 
adopted by farmers in areas where there is water scarcity. Unfortunately, water conservation 
technologies generally tend to require costly initial investments and as a result are not affordable by 
individual subsistence farmers. However, relatively affordable technologies that can be adopted by 
resource-poor farmers including: 

 The use of treadle pumps to pump water from rivers to gardens along river banks; 

 The use of treadle pumps to pump water from rivers to underground or above ground 
storage tanks; 

 Capturing and storage of rain water in underground storage tanks. The stored water is then 
subsequently used for domestic use and crop irrigation or livestock drinking purposes. 

Box 5: Example of CSA intervention of water conservation in Balaka District 

The Malawi Environmental Endowment Trust (MEET) has been implementing a “Sosola Soil 
and Water Conservation Project” in three Extension Planning Areas (EPAs) of Balaka 
District: Bazale EPA (6 villages), Phalula EPA (3 villages) and Rivirivi EPA (3 villages). The 
technology being implemented is the “Rain water Harvesting Tank”. The project area has a 
population of 8,410 and 1,682 households. The objectives of the project are: 

 To provide adaptation mechanisms to climate change; 

 To control soil erosion as a remedy to drought;  

 To promote soil and water conservation technologies through planting of vetiver, 
banana suckers and ridge alignment.   

There are 11 rainwater-harvesting tanks. 9 are above ground and 2 are underground.  

The ex-situ water harvesting is being practiced in Rivirivi and Phalula EPAs where four (4) 
treadle pumps (two for each village) are being used to pump water from other sources of 
water. There are also two (2) underground tanks in Ching‘amba and Ntapasha villages. This 
water is used for irrigation and domestic use. The in-situ water harvesting being practiced 
included 4,532 meters of swales in the entire project area at the beginning; with Bazale EPA 
having 1,800m; Rivirivi having 1,563 and Phalula having 1,169m of swales.  

There is evidence that the swales technology had been adopted more easily by farmers, 
because of its simplicity and low cost of investments. As a result, the area constructed with 
swales had risen from the 4,532m to 11,088m during the project period. The rainwater 
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harvesting tanks in the project area are currently being used for irrigation. However, 
evidence from other parts of the country shows that farmers have changed the initial use of 
these tanks (from irrigating vegetables to domestic water supply) – especially in areas prone 
to water scarcity.  It will be interesting to see whether farmers in the Sosola Soil and Water 
Conservation Project area will continue to use these tanks for crop irrigation. 

Source: Rainwater Harvesting Association of Malawi (RHAM), 2012. 

 

Picture 2: An underground tank in Chingale with a piece of land prepared beside it ready for 
crop production 

 

SOURCE: Rainwater Harvesting Association of Malawi (RAM), 2012. 

4.2.6 Swales for rainwater harvesting 

A swale is a trench that is 0.3 to 0.5 m meter deep and 1 meter wide; and dug along the contour. 
Swales are used to harvest rainwater and allow it to seep through the farm over time. The trenches 
are dug at regular intervals within the farm. They are suitable for use in sloppy terrain. The steeper 
the farm, the closer the trenches are to one another. The swale technology was introduced into 
Malawi over 20 years ago and is practiced widely across the country. The benefits of the swale 
technology include:   

 Soil and water conservation;  

 Effectiveness in holding rain water and reducing effects of surface runoff; 

 The moisture from the captured rain water helps crops in the event of dry spells. 

The length of the swales is equivalent to the length of the ridge; with breaks inside that are dug at a 
gradient to ensure a steady flow of water. When the ridges in the field are too long, the trenches are 
dug with a 1.0m break in between. Construction of swales involves excessive displacement of soil 
and requires intensive labour. 



Malawi CSA training manual for supervisors                                                                                                      Page 52 of 64 
 

Plate 3: A Swale in a cotton field in Dolo EPA: Chikwawa District of Malawi 

 
  

4.2.7 Pit-planting 

In some parts of Malawi, smallholder farmers use pit-planting as a practice meant to adapt to dry 
spells and maximise the use of limited water (NCATF, 2016). Pit planting is a water harvesting CSA 
technology suitable for use in areas that are prone to crop failure due to unpredictable rains. 
However, like the swale technology, preparation of pits requires excessive soil disturbance and is 
extremely labour intensive. 

4.2.8 Improved livestock management 

Livestock production in Malawi is impacted by climate change and further contributes to GHG 
emissions. Several CSA practices are readily available for implementation to increase livestock 
productivity and address climate change impacts. They include:  

 Grassland restoration and management;  

 Manure management;   

 Crop-livestock integration. 

Overgrazing is one of the major sources of vulnerability to climate change in semi-arid rangelands of 
Malawi. A number of practices can be adopted to make grazing climate-smart, including: 

 Restoration of degraded or overgrazed land to produce more biomass by selectively planting 
grasses; 

 Adding phosphate fertilisers;  

 Alternating grazing with rest periods for the land.  

In Malawi, manure is one of the main sources of GHG emissions from agriculture. Efficient 
treatment of manure can reduce emissions and raise productivity of the agricultural sector. Manure 
can be treated by: 

 Anaerobic digestion and storing as a liquid or slurry to lower CH4 emissions and produce useful 
energy (e.g. biogas); 
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 Composting solid manure to lower CH4 emissions and produce useful organic amendments for 
soils; 

 Substituting the use of inorganic fertilisers with use of manure to lower emissions of GHGs and 
improve soil condition and productivity; 

 Integrating livestock with crop production; and using intensive livestock production units and 
enhanced processing techniques to reduce production losses and boost agricultural productivity. 

 SOURCE: (FAO, 2012) 

4.2.9 Aquaculture 

Apart from the species of fish being cultured, fish farming in Malawi tends to be sensitive to 
availability of water. Frequent droughts experienced under climate change conditions cause 
decreases in water levels and increase water temperatures resulting in reduced productivity of the 
aquaculture sector (Cai, 2013). Climate smart fish farming in Malawi includes the use of: 

 Fish species that are tolerant of changing climatic conditions; 

 Integrated fish-crop-livestock management systems; 

 Better weather and early warning systems;  

 Risk insurance against effects of extreme weather events. 

Adaptable fish species for farming under the variable climate change conditions 

The most suitable fish species are those that grow well under frequently changing climatic 
conditions and/or under drought conditions, are adaptable to changing weather patterns, and are 
fast growing to reach maturity before the pond water levels are critically low and/or the pond dries 
up. 

Clarius gariepinus (locally named Mulamba) is an example of a fish species as one of the most 
suitable for farming in fish ponds in Malawi when adverse climate change impacts are expected. 
This species: 

 Is adaptable to changing weather; 

 Can survive in ponds with low water levels;  

 Grows very fast;  

 Attains considerable size within a short period of time;  

 Can tolerate a wide range of temperatures (ranging from 80C to 350C). 

4.2.10 Fish-crop-livestock Integrated farming systems 

Integrating fish with crop, vegetables and livestock increases the resilience to climate change 
impacts in smallholder farming households. Farmers who are engaged in integrated fish farming are 
able to diversify their sources of income by selling fish as well as crop products and are more food 
secure compared to those who do not practice integrated fish farming. 

4.2.11 Improved Post-Harvest Practices and Value chain considerations 

In addition to implementation of CSA practices in the field, during crop development, it is important 
to use appropriate climate-smart post-harvest practices that ensure that: 

  The stored harvest is of good quality and in good condition 
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 The community’s resilience to impacts of climate change is increased by ensuring food and 
nutritional security. 

The post-harvest CSA practices include: winnowing, improved storage facilities and linkages to 
markets. 

 

4.3  Module summary 

The traditional farming practices that are used by the majority of farmers in Malawi are not suitable 
for use under the drastic changes in climate that are currently being experienced in the country. 
Farmers can switch to CSA practices that enable them to significantly reduce the negative impacts 
of climate change and increase their ability to produce under anticipated or experienced climate 
risks, while also reducing or limiting emissions of GHGs into the atmosphere. CSA farming practices 
that lead to production of more food products, increase resilience of food systems and reduce GHG 
emissions at the same time are provided for crop and livestock and fish farmers.   

CSA practices are shown to have the potential for building synergies between: climate change 
mitigation, adaptation and food security and minimise negative trade-offs. Implementation of the 
various technologies under CSA is context-specific, depending on socio-economic, ecological and 
climatic conditions of the areas and communities. The goal of CSA production technologies 
described in this module is to enable farmers to maximise food security benefits while delivering 
significant climate change mitigation and adaptation co-benefits in Malawi.       
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5 Module 5: Removing Barriers and Creating Enabling 
Environment for Adoption of CSA 

Module Overview 

To promote sound agricultural practices that can empower farmers to adapt to climate change 
requires that a number of barriers are recognised and addressed. This module presents the 
environment under which CSA can be implemented to realise the goals of food security, climate 
change mitigation and adaptation. The aim is to raise the level of knowledge about barriers and 
challenges to adoption of CSA so that the learners can be effective agents of change. The module 
also presents institutional structures that can effectively facilitate adoption of CSA practices. 

Learning Objectives 

Upon completion of the sessions in this module, participants should be able to: 

1. Identify the main barriers and challenges to the adoption of CSA; 

2. Describe the roles of institutional arrangements in implementation of CSA among 
 smallholder farmers. 

 

5.1 Session 5.1: Barriers and Challenges to Adoption of CSA Practices 
Session Overview 

There is no doubt that CSA can have many positive impacts on food security, increase resilience of 
agricultural production systems and contribute to mitigation and adaptation to climate change. 
However, several barriers and challenges have led to very low adoption of CSA practices. This 
module suggests solutions strategies that can be used to enhance adoption of CSA in Malawi.  

Learning Objectives 

At the end of this session, learners should be able to: 

1. Identify the major constraints to adoption of CSA practices by farmers in Malawi;   

2. Propose strategies that are needed to provide an enabling environment for adoption of CSA 
in Malawi;   

3. Implement solutions that enhance adoption of CSA practices.  

Barriers to Adoption of CSA 

The main barriers to adoption of CSA by smallholder farmers in Malawi and possible solutions are 
presented in Table 8.  
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Table 7: Solutions for enhancing farmer adoption of CSA practices/technologies in Malawi 

Type of 
barrier 

Form of barrier to adoption Solution to the barrier 

Institutional  Inadequate extension services  Build capacity of extension staff on 
CSA to effectively promote adoption 
of CSA practices by farmers 

Inadequate technical packages for 
growth in agricultural productivity in 
specific contexts 

Conduct on-farm research on 
appropriate CSA practices for 
specific agro-ecological areas 
(zones) 

Market & 
Infrastructure 

Unpredictable prices of agricultural 
products (crop, animal, timber, 
fuel/firewood) 

Ensure farmer get fair prices for 
their products 

Up-front investments take time to 
bring about gains in productivity 

Farmer awareness effort by front-
line extension services 

Present markets cannot account for 
the value of the environmental 
benefits that CSA delivers 

Awareness campaigns to markets 
by front-line extension services 

Access to markets for inputs and 
output is challenging to farmers 

Dissemination of information on 
input and output markets to farmers 
by front-line extension services  

Limited 
access to 
information  

Very low levels of investments in on-
farm agricultural research and 
extension 

Increased investments in research 
and extension of CSA practices on-
farm 

Lack of local 
community 
level 
cooperatives 

High costs of implementing CSA for 
individual farmers (Need for 
collective action) 

Front-line extension staff to 
recommend  and facilitate formation 
of farmers groups for 
implementation of CSA practices 

Limited 
access to 
financial 
institutions  

Some CSA practices need financing 
which farmers lack 

Facilitate access to low interest loan 
facilities to farmers involved in 
implementation of CSA practices 

Malawi Government has already put in place some policies, which provide an enabling environment 
for managing climate change related risks. The nature of some of the relevant policies that exist and 
their objectives are shown in Table 9 below: 
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Table 8: Existing enabling policies in the agricultural sector of Malawi 

Nature of policies Objectives of policies for managing risks of crop and income 
losses  

Farmer technological 
/ strategic options 

 Purchase crop insurance to reduce the risks of climate 
related income loss; 

 Invest in crop shares and futures; 

 Diversify sources of household incomes; 

 Strengthen self-help groups involved in risk management. 

Public services and 
external / project 
support 

 Establish weather/meteorological stations; 

 Develop private insurance to reduce climate-related risks to 
farm-level production, infrastructure and income; 

 Participate in income stabilisation programmes. 

Nature of policies Objectives of disaster risk management related policies 
(floods, droughts) 

Farmer technologic / 
strategic options 

 Diversify sources of household income in order to address 
the risk of climate-related income loss. 

Public services and 
external / project 
support  

 Develop early warning systems; 

 Invest in infrastructure to protect against asset losses; 

 Protect equipped areas from flood damage and maintain 
drainage outlets. 

Support policies  Strengthen the Meteorology Department; 

 Establish incentives to encourage better drought 
management programmes; 

 Plant more water-efficient and/or drought tolerant crop 
cultivars/varieties; 

 Develop policies to alter cropping patterns to suit drought 
conditions. 

 

5.2 Session 5.2: Organisations and actors that support CSA  
Session Overview 

This session presents the different types of organisations, institutions and actors that play important 
roles in the development and implementation of CSA in Malawi.  

Learning Objectives: 

At the end of this session, learners should be able to: 

1. Promote active participation of all relevant actors in the adoption of CSA practices in Malawi;  

2. Implement existing policies that enhance adoption of CSA in Malawi. 
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Roles of different actors in supporting CSA 

Various organisations, institutions and actors in Malawi support CSA in a number of ways. 
Researchers are looking for new ways of supporting farmers in dealing with adverse effects of 
climate change, such as creating new climate resistant/tolerant crop varieties and animal breeds 
that can enable implementation of adaptation and mitigation measures to achieve food security. 
Furthermore, extension staff are using different approaches to deliver extension messages to 
farmers, on how to adapt to effects of climate change and mitigate against climate change. 
Interactions and collaboration between the different institutions and actors, is important to ensure 
successful development and implementation of CSA in the country (Yatich et al, 2011). The roles 
and actions that can be taken by these actors are outlined in Table 10. 

 

Table 9: The roles of different actors in the implementation of CSA in Malawi 

Actor Role Actions relevant to development & promotion of 
CSA in Malawi 

Research (by 
Government; 
Universities; 
International 
Research 
organisations; 
NGOs & Private 
sector) 

Production and 
sharing technical 
knowledge 

 Identify the main vulnerabilities in local agricultural 
and food systems and most vulnerable 
households; 

 Selection of most appropriate innovations (both 
institutional & technical) from the range of potential 
climate-smart agriculture practices/technologies 
for use under local conditions; 

 Rapidly relaying (passing) new information to 
extension services and farmers on weather, 
climate and options for agriculture; 

 Improving the quality and relevance of research on 
CSA through local participation. 

Financial 
Institutions 

Providing 
financial services 
(including credit) 
and access to 
markets 

 Channelling micro-finance effectively, to kick-start 
new CSA practices/technology adoption by 
farmers; 

 Providing credit, insurance, social safety nets, and 
payments or rewards for environmental services; 

 Stimulating local markets, building linkages with 
national and international markets and improving 
market literacy among smallholder farmers. 

Extension 
Services (by 
Government; 
Universities; 
International 
Research 
organisations; 
NGOs & Private 
sector) 

Supporting the 
coordination of 
collaborative 
action 

 Encouraging new cultural norms in agricultural 
practices, distribution and household food 
management; 

 Shifting the focus of agricultural extension from 
delivering technology to working in partnership 
with local farmers to develop solutions; 

 Underpinning the sustainability of CSA through 
locally workable mechanisms for benefit sharing, 
dispute settlements and other governance issues; 

 Protecting local interests from potentially 
discriminatory external pressures associated with 
CSA, such as land grabbing; 

 Including particularly vulnerable social groups, 
such as women, youth or immigrants in the 
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benefits of CSA; 

 Ensuring that disaster relief in response to climate 
shocks reaches the right people quickly and 
effectively 

 Co-delivering wider services (such as health, 
sanitation, education and knowledge exchange) in 
support of; CSA; 

 Providing mechanisms for government and other 
agencies to be more accountable to local people in 
their CSA policies and investments. 

 

Gender Sensitive approach to implementation of CSA practices 

The adverse impacts of climate change affect men, women and youth differently. This is partly 
because socio-economic vulnerabilities differ between the three groups. However, It is important 
that there is equal uptake of suitable CSA technologies to equal benefits from CSA practices. 
Participation of each of the groups is crucial for the successful implementation of adaptation 
measures that lead to increased resilience of food production systems in farming communities. 
Analysis of how climate change affects youth, women and men differently would lead to 
identification of gender specific responses to climate change resulting in adoption of CSA activities 
that are gender sensitive. Women are particularly crucial in the implementation of adaptation and 
mitigation solutions and building resilience in farming communities in Malawi. Therefore, it is 
essential to consider gender specific concerns and subsequent solutions when planning and 
implementing adaptation and mitigation of climate change. 

 

5.3 Session 5.3: Mainstreaming CSA in Policies and Strategies  
Session Overview 

In order to ensure wide adoption in Malawi, CSA needs to be mainstreamed in the farming 
communities and into core government policies and programmes, including budgets. Mainstreaming 
of CSA requires coordination of relevant agencies in the different sectors, at national and local 
levels.  This session highlights the importance of integrating CSA into government programming 
and budgeting. It also shows that apart from the public sector, non-state stakeholders can play an 
important role in mainstreaming CSA in the country. 

Learning Objectives: 

At the end of this session, learners should be able to: 

1. Effectively promote mainstreaming of CSA in Malawi. 

Enabling Conditions/Factors and Policies for successful mainstreaming of CSA practices in 
Malawi: 

The following enabling conditions/factors and policies are required for successful mainstreaming of 
CSA practices in Malawi: 

1. Planning and coordination among stakeholders. There is a need for coordination  among key 
stakeholders involved in CSA at the national and local level; 

2. Incentives for farmers to make CSA Investments. Incentives that focus on overcoming 
barriers to adoption of CSA practices should be established 

3. Conducive environment for private sector investments. A conducive overall business 
environment; with tax structures and financial regulations that promote acquisition of CSA 
requirements should be established. 
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4. Land tenure rights for farmers. Land tenure security promotes long-term investments in CSA 
technologies. Many CSA technologies have a strong land tenure dimension. Therefore, 
farmers must have land tenure rights as an incentive for them to adopt CSA practices 
readily. 

5. Relevant policies that promote CSA. Government policies that allow all relevant actors to 
play a role in implementing CSA should be in place.  

6. Financial instruments and policies that improve market access. Innovative institutional 
arrangements and partnerships that improve effective market linkages and offer more stable 
and better prices to producers must be established. 

 

Farmer-centred approach to CSA extension services: 

Increased adoption of CSA practices requires effective extension services that promote active 
interaction with and support to  farming communities. To enhance uptake of suitable CSA 
technologies extension services need to: 

 Facilitate formation of farmer groups 

 Identify champion farmers who are effective in obtaining and disseminating information and 
knowledge on available CSA technologies and practices; 

 Organise and facilitate educational visits and/or  farmer field days/shows 

 Facilitate and enhance sharing of farmers’ knowledge and experiences on CSA practices 
among themselves and with extension staff, policy makers and the private sector 

5.4 Session 5.4: Monitoring and Evaluation of CSA Interventions 
Session Overview 

This session provides guidelines on evaluation of impact of CSA in Malawi.  

 

Learning Objectives 

At the end of this session, learners should be able to: 

1. Develop tools for monitoring and evaluation of implementation of CSA projects;  

2. Determine the impact of implementation of CSA practices on agricultural productivity and 
livelihoods of farmers in Malawi. 

Monitoring and Evaluation 

Monitoring and evaluating CSA interventions helps to understand the performance, challenges, 
potential and opportunities for up-scaling and adoption. It also helps to determine the extent to 
which the CSA intervention has been achieved, its effectiveness and provides recommendations for 
consideration in other endeavours. Through the M&E framework, it is easy to track progress made 
at various stages of the intervention looking at: 

 Impact on peoples’ livelihoods and the environment; 

 Impact on peoples’ behaviour and institutional change with regard to incorporation of CSA in 
development plans;  

 Output reflecting on the CSA pillars. 

Baseline Indicators for CSA 

A baseline indicator is a measure of performance before implementation of a project or activity, 
while targeting a specific level of result to be achieved within a specified timeframe. The process of 
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identifying baseline indicators is done at the planning stage of the intervention to get the current 
knowledge on an item. 

It is recommended that baseline indicators be developed from official documents such as national 
statistics, policy documents, budget speeches, food reserves and market price. Targets need to be 
established and agreed against a given baseline indicator. The classification of CSA baseline 
indicators can be set according to the three CSA pillars namely: productivity, adaptation and 
mitigation. 

Performance Indicators 

Key performance indicators (KPIs) will need to be developed and used to measure benefits of CSA 
to farmers that adopt of CSA practices. A KPI is a measurable value that will demonstrate how a 
CSA intervention has been achieved considering the objectives of the intervention and its 
associated baseline indicator. The key characteristics of the indicator is that it should be SMART:  

 SPECIFIC to the objective;  

 MEASURABLE either quantitatively or qualitatively;  

 ACHIEVABLE at an acceptable cost;  

 RELEVANT to the information needs;   

 TIME BOUND so that it can be achieved within a specified timeframe. 

Monitoring tools and record keeping 

Monitoring tools are used to keep track of the status of implementation of planned CSA 
interventions in order to identify problems and detect early signs of failure or success. Selection of 
monitoring tools depends on the nature and type of indicators. In the case of CSA interventions, 
these may include record keeping data sheets, checklists, field observations and documentation of 
evidence. 

Creation of evidence for CSA interventions 

This is the process by which evidence of project success or failure is recorded with the aim of 
sharing lessons with others. The effectiveness in compiling this information depends on the baseline 
indicators and KPIs identified at the planning stage of the intervention. However, the monitoring tool 
identified, the quality of data collected and the analysis will determine the influencing power of the 
evidence gathered. Hence, for up-scaling and/or sharing lessons, the right baseline indicators, KPIs 
and monitoring tools should be used. 

 

5.5 Module Summary  
This module has presented the key stakeholders that should be involved in implementation of CSA, 
including their roles and functions. It has highlighted the need for a conducive environment that is 
required for effective implementation and mainstreaming of CSA interventions in Malawi. An outline 
of what would be involved in effective monitoring and evaluation of CSA interventions has been 
presented. 
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