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Foreword
Widescale global food losses and waste affect the sustainability and efficacy of food and nutrition systems, especially in the developing world. While food loss measurements are often limited by a dearth of
data, high loss estimates in developing countries result from food supply chain failures. In 2011, the Food
and Agriculture Organization of the United Nations (FAO) and the Swedish Institute for Food and
Biotechnology published its Global Food Losses and Waste study which estimated that approximately
one third of the total food produced for human consumption is either lost or wasted. While numerous
studies have been undertaken to quantify food losses at the national level, information regarding the
critical loss points, or areas where food loss in a specific food supply chain is most prevalent, is often
unclear. Compounding the challenge, the underlying reasons for loss-inducing food supply chain failures
also require further examination.
In order to improve global, regional and local knowledge about the underlying reasons for food loss,
as well as to assess where critical loss points occur, FAO undertook a series of case studies involving
numerous food supply chains in developing countries. Utilizing a defined food loss and waste analysis
framework, the Organization and its partners identified nationally-important food products, and commissioned local-level studies of the losses in these chains. The findings of the study will be used to
develop technically, economically, environmentally and socially feasible solutions to reduce food losses.
These solutions will be developed both in the chains examined, as well as in similar chains in other
countries, with due considerations for economic parity, agro-ecology and social conditions.
The maize subsector was selected due to its strategic importance as the number one staple food
subsector in Malawi. The Government of Malawi (GoM) has identified maize as a critical commodity to
promote within the context of improving productivity and reducing losses for food and nutrition security at the household and national levels. The findings of these studies will be used to develop suitable
and scalable solutions for loss reduction in maize supply chains.
The Food and Agriculture Organization and its partners are grateful for the financial support of the
Government of Ireland, who through its support of the the United Nations Joint Project (UNJP), made
funding available for this assessment and final report.
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Introduction to the case studies
About 1.3 billion tonnes of food losses and waste are estimated to occur every year globally (FAO, 2011),
affecting the efficiency and sustainability of global food systems and nutrition. Accurate estimates of the
magnitude of losses and waste are still lacking, especially in developing countries where most smallholder
farmers produce and consume grains and pulses as staple food; nevertheless, the high loss estimates suggest that food losses are significant and are having a negative impact on food and nutrition security.
In light of the above, the Food and Agriculture Organization of the United Nations (FAO) and its
partners launched the Global Initiative on Food Loss and Waste, which uses various approaches including awareness-raising, developing a methodology to research post-harvest losses among other initiatives.
Multiple partners have been supporting efforts at the national and regional levels through various projects including the project ‘Food loss reduction through partnerships and evidence-based interventions’,
also known as the United Nations Joint Project (UNJP).
The UNJP, is funded by the Government of Ireland and implemented by the FAO and the International Fund for Agricultural Development (IFAD) to address food loss reduction issues by providing
technical support. The Project is linked with IFAD-led field-based activities including: national loss
assessments in Ethiopia, Malawi and Timor-Leste; a regional workshop on food losses; and the development of awareness and knowledge materials to support projects designed and implemented by IFAD.
Food losses refer to the decrease in edible food mass throughout the different segments of the food
supply chains – production, post-harvest handling, agroprocessing, distribution (wholesale and retail),
consumption. Food losses and their prevention impact the environment and climate change, food security and the livelihoods of the poor and economic development. The exact causes of food losses vary
throughout the world and are very much dependent on the specific conditions and local situation in a
given country, region or production area.
During recent decades, numerous studies have been undertaken to assess the quantities of food losses
in many countries of the world. Most of these studies were conducted at the national level, and based
on a literature review, statistical data and stakeholder interviews (Golob, 1981 and Chibwe et al., 1997).
The analysis of the literature and overall reports reveals the existent knowledge gap: while quantitative estimations of food losses have been produced, and there is certainty about the major causes of
food losses, it is unclear which are the most important losses in specific supply chains, or the impact of
eventual solutions and which solutions are economically, environmentally and socially feasible. It is clear
that food loss reduction will greatly benefit all actors in the food production and supply chains, including ensuring food security for the poor, improving resilience to climate change and ensuring the more
efficient use of natural resources. The solution to food loss, however, should not be more expensive than
the food loss itself, should not cause any negative impact or risk to consumer health, should not place a
higher burden on the environment and greenhouse gas (GHG) emissions, should make more food available to the people who need it most, and should be socially and culturally acceptable.
Therefore, the Save Food Initiative designed the ‘food supply chain’ case studies, for the most
important food subsectors in developing countries. In these case studies, primary and empirical data are
generated for the different causes of food losses, and solutions are analysed for their feasibility. Up to
now, no standardized methodology has been used to conduct loss assessments. This has made it very
difficult to compare results between countries and regions. Using a standardized methodology across the
participating countries will be very useful in terms of comparing results and sharing information.
A case study is just a recording of one-moment of what is happening in a specific food supply
chain in a specific season; next season and in a different location the situation can be very different
again. Therefore, it is important that the Save Food Initiative can undertake many case studies in
many different locations, so that the multitude of study results show significant trends and solutions.
Further, the strategy aims to use the results of the case studies to target opportunities for investment
programmes and interventions, during its formulation a wider geographical scope and the seasonality
will be analysed.
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The assessment of post-harvest losses along the maize supply chain used the methodology developed
by FAO under the Save Food initiative and adapted it to the specific conditions and local context.
This study focused on the informal dry maize supply chains. The maize subsector was chosen as a
commodity of study because of its strategic importance as the number one staple food crop in Malawi.
The Government of Malawi (GoM) has identified maize as being one of the commodities to promote to
improve productivity and reduce losses in order to improve food and nutrition security at the household
and national levels. Moreover, the choice of the informal versus formal food supply chains (FSC) was based
on the fact that because of limited resources, including finances and storage infrastructure, it is difficult for
the players in the non-regulated supply chains to comply with the grades and standards required in the
regulated supply chain. It is therefore expected that losses will be greater in the informal supply chains than
in those that are regulated, therefore jeopardizing the goals of food and nutrition security.
The objective of the present study is to identify the main causes of food losses in the
selected food supply chains, and to analyse various options to reduce food losses, their
technical and economic feasibility, social acceptability and environmental impact, leading
to concrete proposals to implement a food-loss reduction programme. Although attempts
have been made to quantify actual losses after an activity along a supply chain, the final
loss figures used are mostly estimates. Where there is the need to use accurate loss figures,
for instance in tracking achievements in loss reduction efforts, this requires a more detailed
statistical analysis, which is beyond the scope of this study.

METHODOLOGY

The assessment of post-harvest losses along the maize supply chain examined used the methodology
developed by the Save Food Initiative. The supply chain food loss assessment involves the collection of
data and their analysis, using qualitative and quantitative field methods. Subsequently, solutions to food
losses are formulated from the results and conclusions of the assessment. The methodology of the ‘food
supply chain’ case studies is described below.
Selection of countries and subsectors
Countries and subsectors selected are based on existing and ongoing programmes that the project can
work with by collaborating with partners in the field. Subsectors are chosen from the important food
commodities: cereals, roots and tubers, fruits and vegetables, oilseeds and pulses, animal products (meat,
milk, eggs, etc.), fish and seafood.
Identification of consultants
A team of two or three national consultants conducts the fieldwork: a subsector specialist (who could be
an actor in the food supply chain), an agricultural economist and a rural sociologist.
Selection of food supply chains
The main supply chains in the subsectors are ranked by their importance in terms of economic impact
and food security, as well as their contribution to national development objectives such as employment,
poverty reduction and generation of foreign exchange. Based on the information obtained, one or two
food supply chains in the subsector are selected for in-depth survey and sampling.
The basic criteria for the selection of FSCs are:
 based on smallholder producers;
 significant scale of food production;
 preferably including agroprocessing and urban market; and
 if possible, included in an on-going support programme for the subsector.
Uniform methodology
The methodology of the case studies needs to be uniform for all countries to enable results to be
comparable and make extrapolation possible. The methodology has been developed specifically for this
purpose. It is based on four (‘S’) elements:
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 Preliminary Screening of Food Losses (‘Screening’). Based on secondary data, documentation and
reports, and expert consultations without travel to the field.
 Survey Food Loss Assessment (‘Survey’). A questionnaire is differentiated for producers, processors
or handlers/sellers (i.e. warehouse manager, distributor, wholesaler, retailer) and other people who
are knowledgeable of the supply chain being assessed, complemented with ample and accurate
observations and measurements.
 Load Tracking and Sampling Assessment (‘Sampling’). For quantitative and qualitative analyses at
any step in the supply chain.
 Monitoring and Solution Finding (‘Synthesis’). Used to develop an intervention programme for food
losses, based on the previous assessment methods.
The consultants physically follow the product for four weeks, from production site to final retail outlet,
making direct observations and measurements, and discussing the causes and solutions for food losses
with supply chain actors. The consultants draft a proposal for a food loss reduction strategy or plan.
Stakeholder validation
In a one-day workshop with stakeholders from public and private sectors, the study results and proposed
food loss reduction strategy are discussed and endorsed. A concept for a programme to finalize and
implement the food loss reduction strategy or plan is prepared.
Methodology applied in this study
The study involved a literature review, key informant (expert) interviews and fieldwork.
The literature review focused on food loss studies in Malawi, particularly focusing on maize. The
desk study covered aspects such as the status and importance of the maize subsectors to the economy;
the policy formulation process and framework in Malawi; relevant institutions and their respective roles
in terms of policy, organizational structure, mandates and activities in the maize subsector. The existing
marketing system was also analysed.
Fieldwork involved consultations and interviews with various stakeholders in the maize subsector. 20
households were randomly selected from each of the three villages of Chamoto, Matunduluzi and Mgubo
in Naming’ongo EPA for interviews about their experiences and knowledge of food losses in the maize
supply chain. Questionnaires were used for household interviews with the farmers while checklists were
used for other stakeholders, including focus group discussions (FGD) with farmer representatives in the
study areas. The stakeholders included marketing agents, policy-makers, farmers, traders, assemblers,
transporters and processors. A team of research assistants and enumerators was recruited and trained on
the study tools for the fieldwork under the supervision of the principal researchers.
Load tracking and sampling
Quality analysis – Maize samples of about 1 kg each were collected from several bags as representative
samples. The analyses were conducted in the Crop Storage Laboratory for evaluation of quality losses.
The percentage of damaged grains was determined, as well as the causal factors: presence of insect pests
such as weevils and presence of fungal spores on the shells as a sign of aflatoxin contamination.
Load tracking – The load of four farmers was followed at the farm storage stage in Msundwe (Lilongwe
district). The load comprised a specific quantity of polypropylene bags of 45 to 50 kg capacity (a bag was
considered the sampling unit). Quantitative and qualitative losses of maize, before and after one month
of storage, were measured and the respective causes were identified. The load was weighed just before
storage and after. Samples were also collected from the 45 to 50 kg bags for laboratory analysis, using a
bag-sampling spear. Each sample was about 1 kg and another 200 g of a working sample was extracted
using a sample divider.
Food losses were estimated along the FSC using the results of the interviews with various actors, field
observations, as well as qualitative and quantitative analyses of samples collected at different stages of
the supply chains.
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Policy-making and national strategies
After the worldwide food crisis in the mid-1970s, considerable development investment went into
post-harvest loss (PHL) reduction for staple crops. Various policies, strategies and initiatives were put in
place globally, regionally and nationally as a way of reducing PHL. Malawi has a number of policies and
strategies that are related to the agricultural sector. It was noted, however, that most of these policies and
strategies focus on the drive for food self-sufficiency, and programme financing has given priority to the
production of the staple food crops, maize and legumes, through the Farm Input Subsidy Programme
(FISP) (Chirwa and Dorward 2013). No specific policy aims to promote and improve post-harvest loss
management (PHLM) interventions and technologies.
The policies and strategies that take into account the objective of PHL reduction and have a direct
impact on post-harvest management are:
 The Green Belt Initiative (GBI) was developed in 2011 to use the available abundant water resources
for irrigation farming, thereby mitigating the effects of climate change on food and nutrition security. The GBI strategies for minimizing PHL include the following interventions which, however,
need to be backed by regulations and Environmental Impact Assessments (EIA):
yy improved storage structures such as metallic silos;
yy integrated pest control measures;
yy agroprocessing for value addition and increased shelf-life; and
yy climate-change mitigation and adaptation.
 The Agricultural Sector Wide Approach (ASWAp) was developed in 2010 with the objective of
increasing agricultural productivity, contributing to 6 percent annual growth in the agricultural
sector, improving food security, diversifying food production to improve nutrition at the household
level, and increasing agricultural incomes of people living in rural areas. ASWAp states the country
will increase maize productivity, reduce post-harvest losses and diversify food production. ASWAp
is promoting the adoption of post-harvest management technologies such as the use of pesticides to
control the Large Grain Borer (LGB) in maize, and storing the maize in appropriate silos.
 The draft National Agricultural Policy (NAP) of 2011–2016 considered various production factors
such as the use of improved technologies, the use of hybrid crop varieties that are high yielding and
resistant to pests, and the use of pesticides as a way of reducing PHL. In this way, the draft policy
had a direct impact on production and post-harvest management in the agricultural sector. The draft
National Agriculture Policy 2016–2020 incorporates some strategies for PHL.
 The good results of the FISP strategies increased maize productivity and led the GoM to introduce
improved PHLM technologies, mainly for storage, as one of the strategic options for reducing
PHL. Four improved PHLM technologies or interventions have been promoted to complement the
FISP outcome in the quest to attain sustainable food security at the household and national levels.
They include:
yy air tight hermetic bags;
yy small metallic silos;
yy brick or cemented silos, to replace the traditional granary made from bamboo; and
yy application of pesticides.
The effectiveness of these promotion campaigns has not been well documented. The Warehouse Receipt
System (WRS), as implemented by the Agriculture Commodity Exchange for Africa (ACE), is also a
viable PHLM marketing initiative.
Policies that do not specifically address PHL but may address it indirectly are:
 The Malawi Growth and Development Strategy (MGDS II), which is the Government’s overarching medium-term strategy, was drafted for implementation from 2011 to 2016 to attain the nation’s
‘Vision 2020’. In the context of the MGDS II, Agriculture and Food Security is one of the key
priority areas where the country was expected to accelerate the attainment of the Millennium
Development Goals (MDGs). In the area of productivity, the MGDS II mainly focuses on increased
agricultural production but does not directly indicate how PHLM interventions are to be incorporated and implemented as a way of reducing PHL (GoM, 2011).
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 The National Export Strategy (NES) is a five-year (2013-2018) national strategy, which provides a
clearly prioritized road map for building Malawi’s productive base to generate sufficient exports to
match the upward pressure on Malawi’s imports (GoM, 2012c).
 The National Food and Nutrition Policy (2005), has a direct linkage with availability and access to
food in the country.
 The National Agricultural Extension Policy (2000), the Crop Production Policy (1987), the Nutrition Policy (2006) and the National Seed Policy (2007) all either do not address PHL or address it
indirectly, and
 the Economic Recovery Plan (ERP, 2012-2017).
Study areas
The maize study was conducted in Ming’ongo Extension Planning Area (EPA) in Lilongwe district. The
area was selected because it is covered under IFAD’s Smallholder Agriculture Productivity Project.
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Executive Summary
Maize is the main staple food crop in Malawi and is largely cultivated by smallholder farmers. The crop
is grown predominantly as an upland crop under rainfed conditions either alone or mixed with other
crops such as beans. However, because of climate change, there have been increasing efforts to grow
maize as a winter crop mainly in wetland areas. Upland maize is mainly harvested as grain while wetland
maize is harvested and sold as green maize. Small and large-scale traders buy maize from producers and
eventually sell the maize to different institutions including the National Food Reserve Agency (NFRA),
agroprocessors and individual consumers.
Maize was identified for the study because of its strategic importance as the number one staple food
crop in Malawi. This study was carried out with the aim of identifying the critical loss points and corresponding causes along the maize supply chain and distinguishing strategies to reduce the losses. The
study was carried out in Naming’ongo Extension Planning Area in Lilongwe district. Three villages were
selected for the study, Matunduluzi, Mbuto and Chamoto, 20 households were randomly selected from
each village. The study used the methodology developed by FAO in 2014 and described earlier in this
report.
Most data obtained in this study arose from the perception of respondents about the magnitude of
losses at the various stages of the supply chain. Critical loss points were identified and values of losses
were estimated from household interviews, focus group discussions with farmer representatives, key
informant interviews and observations along the supply chains. Furthermore, load tracking was carried
out at the storage stage soon after stoking and samples were collected for quantity and quality analysis
at the field drying or stooking and storage stages. The data was supplemented by a desk review and
consultations with other key stakeholders from government and private sector organizations.
Several actors were identified along the maize supply chain and these include farmers or producers,
traders, transporters, processors and consumers. The products in the maize supply chain include maize
flour for human consumption and Likuni Phala1. Some of the maize is also used as an ingredient in the
manufacturing of livestock feed.
Both quantitative and qualitative losses, and their corresponding causes, were noted along the supply
chain. Storage, removing cobs from stalks and stooking were identified as being the critical loss points
along the maize supply chain. Poor storage structures and storage of untreated grains were recognized as
being causes of the losses. The main cause at this stage is the use of hired labour and underage children
to remove the cobs from the maize stalks. Losses during stoking arise from the lack of biological agents
(natural predators) in the field, long stooking period of more than 2 months and limited labour supply.
The combined quantitative and qualitative losses were estimated to be 29 percent, 16 and 15 at the stages
of storage, stooking and removing cobs from stalks respectively.
Some of the measures proposed to reduce losses at the three critical loss points include the use of modern storage facilities such as metal silos, and the application of biological control agents, e.g. Teretrius
nigrescens against major pests; stooking (the use of biological agents); and removing cobs from stalks,
which can be a communal process.

1

A high nutritive flour composition mainly to feed malnourished children.
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Chapter 1

Introduction and background

STATUS AND IMPORTANCE OF THE
MAIZE SUBSECTOR

In Malawi, agriculture is responsible for 85 percent
of total employment and contributes approximately 35 to 39 percent of the country’s Gross
Domestic Product (GDP). Maize is considered
a strategic commodity in the sense that it is the
nation’s staple food crop. The country’s food
security is generally defined in terms of adequate
availability and access to maize; per capita maize
consumption is among the highest in Africa. Small
farmers almost exclusively produce the crop and

it is estimated that 97 percent of small producers
cultivate maize (Derlagen and Phiri, 2012).
The maize crop therefore draws much support
and control from the Government. The support
comes in the form of subsidized inputs to over 1.6
million poor and subsistence smallholder farmers
(Dorward and Chirwa, 2011). National production estimates indicate that a total of 2 159 807
tonnes were produced by smallholder farmers
during the 2014/2015 growing season. This figure
is a composite of local, hybrid and open pollinated
varieties (composites).

FIGURE 1.1

Map showing the areas of Ming’ongo extension planning area covered in the study

MING’ONGO

DZALANYAMA
RANCH

Matunduluzi
MING’ONGO EPA
Chamoto

Legend
Villages
Mingongo EPA
Other EPAs
Dzalanyama Range

Source: Author’s elaboration

Mbuto

The Republic of Malawi - Maize
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TABLE 1.1

Production information for the maize subsector
National

Volume tonne/year

Area (ha)
Cultivated

Yield (tonnes/
ha)

Value

2 159 8073

1 455 094

1.5

322 359 253.734

Total primary production (data for 2015)
Production for subsistence (data for 2015)

2 051 816.655

306 241 291.04

107 990.35

16 117 962.69

Market product # 1 (data for 2015)

Source: Literature search and interviews with key informants

TABLE 1.2

Food safety management mechanisms
Controller

Control

Actual situation in the FSC

Responsible agent

Exists and applies to the
whole FSC

National food safety/ quality
standards

Exists but not rigorous

Yes

Malawi Bureau of
Standards

None

Government
regulation and
requirements

Frequency of checking (None,
Low, Medium, High)

Obligatory registration of the
food processing/ preparation
unit
FSC actors food safety
management system

GHP/ GAP/ HACCP/ voluntary
standards

Harvest

None

Transport

None

Storage

Low

Process

High

Market

None

Exists

Yes

None

Malawi Bureau of
Standards

Malawi Bureau of
Standards

GHP/GAP/Voluntary standards

Identification of potential
hazards

GHP

Malawi Bureau of
Standards

Source: Preliminary screening data

Maize is an important crop to the economy
as it is the main staple food. For the majority of
smallholder farmers and indigenous Malawians
(over 80 percent of the population), life revolves
around the production of maize to safeguard
against food insecurity. The importance of the
maize subsector is reflected in the context of the
country’s food security, which is generally defined
in terms of adequate availability of and access to
maize2. Statistics indicate that maize consumption
in Malawi is estimated at approximately 150 kg per
capita and per year (Mangisoni, 2015), one of the

highest rates in Africa. This clearly demonstrates
the importance of maize to the country.
The crop is grown on over 50 percent of the
available arable land (Jayne et al., 2010). Despite
its dominance in terms of government support,
the growth rate in maize production has not
kept pace with population growth. Furthermore,
smallholder farmers’ average yields are far below

3

4
2

There is a famous saying in Malawi which goes: “Chimanga ndi moyo”, implying maize is life.
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2014/2015 production estimate: Ministry of Agriculture,
Irrigation and Water Development Annual Production
Estimates
Average price of MWK 100 /kg and exchange rate of
USD 1 = MWK 670
Assuming 95 percent of total production is for consumption
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their potential. Potential yields range from 8 to 10
tonnes/ha while the actual yields of smallholder
farmers are in the range of 1 to 2.1 tonnes/ha.
Several factors contribute to low yields and these
include poor agronomic practices, use of unimproved seed varieties and poor access to fertilizers.
In addition to its contribution to food security,
maize is also important in the livestock industry
as it is used in various forms, and the grain is one
of the main ingredients in livestock feed formulations. Maize Stover, in green and dry form, is used
as livestock feed as well as maize bran. Therefore,
maize residues, which would normally have no
market value, added to livestock feed, become
economic and high value commodities. The residues are also used as livestock bedding, which
eventually converts into organic manure after
decomposition. Table 1.1 gives the production
information for the maize subsector and Table 1.2
the food safety mechanisms.

INVENTORY OF ACTIVITIES AND
LESSONS LEARNED FROM PAST AND
ONGOING INTERVENTIONS

Four main improved PHLM technologies or
interventions have been promoted to complement
the Farm Input Subsidy Programme outcome in
the quest to attain sustainable food security at
household and national levels. They include use
of hermetic bags; small metallic silos; brick or
cement silos, which are being promoted to replace
the traditional granaries made from bamboo and
application of pesticides.
Over 5 000 small metal silos of different capacities were distributed to farmers throughout the
country, although many of the silos were underutilized or left unused. The effectiveness of these
promotion campaigns is not well documented.
The warehouse receipt system, as implemented by
the Agricultural Commodity Exchange for Africa, is
also a viable post-harvest loss management measure.
Relevant institutions and their roles
The Ministry of Agriculture, Irrigation and Water
Development (MoAIWD) is the main institution
involved in the development and dissemination of
PHLM technologies. The three technical departments, the Department of Agricultural Research
Services, the Department of Crop Development
(DCD) and the Department of Agricultural
Extension Services (DAES) are involved in disseminating PHLM technologies.
The Pesticide Control Board (PCB), in collaboration with the Department of Environmental
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Affairs (DoEA), monitors the safety standards of
pesticides used to ensure they are within acceptable health and safety levels.
Some private sector institutions and non-governmental organizations (NGOs) also offer extension services for PHLM technologies, though at a
lower scale, and usually in collaboration with the
MoAIWD.
Research into PHLM technologies is conducted by DARS through three of its research
stations. Research is coordinated under the Plant
Protection Commodity Group, mainly through
the Crop Storage and Produce Inspection Units.
Trials using PHLM technologies include: timely
harvesting of the crop, use of various pest control
measures for example application of pesticides and
storage in bags, use of modern mini silos (Nkhokwes), smear-mudded granaries, metallic silos, etc.
The Consortium of International Agricultural
Research Centres (CGIAR) and international
organizations such as the International Maize
and Wheat Improvement Centre (CIMMYT),
the Natural Resources Institute (NRI), and the
Lilongwe University of Agriculture and Natural
Resources (LUANAR) are among some of the
institutions involved in PHLM.
Provided below are details about the research
trials conducted by the Department of Agricultural Research Services (DARS), one of the relevant
institutions, through the Crop Storage Unit and
the Produce Inspection Unit.
The Crop Storage Unit handles research
into PHLM technologies from harvesting to
marketing, after the Department of Crop Development develops the technology. The research
trials cover all crops but specifically maize and
groundnut as these are susceptible to pests.
Some of the research or trials are conducted in
collaboration with the Consortium of International Agricultural Research Centres (CGIAR)
and international organizations, including the
International Maize and Wheat Improvement
Centre (CIMMYT), Natural Resources Institute
(NRI), NGOs, and at times with academia
(Lilongwe University of Agriculture and Natural Resources – LUANAR).
These trials are carried out over a period of
three years and, once evaluated, are presented to
the Agriculture Technology Clearing Committee
for clearance prior to approval by the Pesticide
Control Board, which approves the importation
of pesticides and insecticides and is responsible for
the control, use and adoption of PHLM technologies and practices.
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TABLE 1.3

Food supply chains in the subsector
No. Food
Supply Chain

Geographic
area of
production

Final product

Volume of
final product
(tonne/year)7

No. and gender of
smallholder
producers

1: Dry maize

National Level
(Sub-sector)

Dry maize

23.94 tonnes
(estimation
for 60
households)

8 894 female
headed

Ming’ongo EPA

Fresh green
maize

2: Green
maize

Not9
Quantified

19 765 male headed

Not quantified

Market of final
product
Location,
buyers
Within the
production area
Msundwe
Trading Center
Within the
production area
Msundwe
Trading Center

Project
support

SAPP8

SAPP

Source: Preliminary screening data, field survey

Field extension workers are responsible for
raising awareness about PHLM and approved
technologies for farmers and other beneficiaries. At
times, the researchers work together with farmers
on PHLM technologies through on-farm trials. The
PHLM technologies are broadcast on radio and
television and in print media to raise the awareness
of the public. Participatory extension approaches
include farmer training, farm trials, demonstrations,
field days, and lead farmers, to promote the use and
adoption of PHLM technologies.
The Produce Inspection Unit mainly inspects
the imports and exports of agricultural commodities. Plant Health Officers are based in Mwanza,
Mchinji and Songwe at the border posts, to inspect
and monitor consignments to ensure they are free
of pests and diseases. Bvumbwe, Chitedze and
Lunyangwa research stations provide import and
export certificates for agricultural commodities to
ensure that acceptable regional and international
quality standards are met. The Department of
Environmental Affairs also monitors the safety
standards of the pesticides used to ensure they are
within acceptable health and safety levels.
Challenges and the main gaps that have marred
the adoption rate of PHLM technologies include:
 inadequate funding for PHLM interventions
and mobility;
 low staff capacity (scientists and field extension staff);
 lack of equipment and infrastructure, which
affects research trials;
 lack of proper coordination and collaboration among key players involved in PHLM
interventions;
 weak capacity regarding technology transfer
to farmers; and
 poor research, extension, farmer linkages that
lead to poor adoption by farmers of PHLM
technologies.

OVERVIEW OF THE MOST IMPORTANT
FOOD SUPPLY CHAINS IN THE
SUBSECTOR

Two supply chains were identified in the maize
subsector, the supply chains for dry maize and
green maize. Green maize is mostly produced as
a winter crop on wetlands, taking advantage of
residual moisture. The green maize supply chain is
largely for income-generation whereby the maize
is sold to the final consumers in three different
forms: fresh maize for consumers to process6 by
themselves; boiled maize and roasted maize. Men
and women vendors sell the fresh maize, women
vendors sell the boiled maize and the green roasted
is largely sold by men at the roadside.
The dry maize supply chain predominantly
serves food security goals in the sense that the
maize is consumed as a staple food. However,
surplus production in the dry maize supply chain
is informally traded within the communities or at
trading centres. In a study on maize and cassava
value chains in Nigeria, Msundwe and Ostermann
(2013) noted that the main value-added chains for
maize production are animal feed, making maize
flour for human consumption and, to a small
extent, using green maize for direct human consumption. In the Malawi study, there were cases
of informal cross-border trade where the maize
is sold to neighbouring countries such as Zambia,
Mozambique and Tanzania. Smallholder farmers
prefer selling their maize to traders as opposed to

6
7
8
9

Boiling or roasting
Estimates from the sampled households with an average
landholding size of 0.4 ha
SAPP is a project jointly supported by the GoM and
IFAD
This was not quantified because the green maize was out
of production though the SC was identified as one that
exists.
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TABLE 1.4

Importance of the maize supply chains at the national level
No.
Food Supply
Chain

Economic
importance

Generation
of foreign
exchange

Contribution to
national food
consumption

Contribution to
national nutrition

Environmental
impact

1. Dry maize

2

1

3

3

1

2. Green maize

3

1

2

2

2

Source: Preliminary screening data

TABLE 1.5

Importance of the maize supply chains for their actors
Percentage of
produce by
smallholders

No. Food Supply Chain
1. Dry maize
2. Green maize

Incomegeneration

Involvement of
the poor

Employment
Provision

100

2

3

2

40

3

3

1

Source: Preliminary screening data, field survey

ADMARC, which often opens late in the season
and because these markets usually offer lower
prices as compared to private traders or vendors.
The present study focused on the dry grain
supply chain as it significantly contributes to food
security, as green maize is mainly consumed as a
snack. The supply chain is in Naming’ongo EPA,
Lilongwe district. The three villages Matunduluzi,
Mbuto and Chamoto, were selected for the study
and 20 households were randomly selected from
each village.

The question posed to the sample of households
selected for the study was on how much maize
was produced in the 2014/2015 growing season.
Data estimates of quantities produced were based
on the responses. The 60 sample households were
estimated to have produced a total 23.94 tonnes
of maize.

PRESUMED FOOD LOSSES IN THE MAIZE SUPPLY CHAIN
TABLE 1.6

Preliminary screening of food losses in the selected food supply chain
Expected Loss Points
Step in the FSC

Comments /Remarks

Quantitative
CLP or LLP

Qualitative
CLP or LLP

Cutting maize
stalks

LLP

LLP

Stooking/
Drying

CLP

LLP

The cobs are often attacked by pests (rodents and weevils) during the
stooking period.

Removing cobs

CLP

LLP

Some cobs are left on the stalks deliberately if hired labour is employed or
accidentally, resulting in quantity losses.

Transportation
to homestead

LLP

LLP

Farmers are usually very strict when transporting maize. Therefore, fewer
cobs are lost.

Shelling

CLP

CLP

The use of machine shellers results in a high percentage of broken grains.

Winnowing

LLP

LLP

Storage

CLP

CLP

Source: Preliminary screening data, field survey

Grain is damaged by pests, resulting in quantitative and qualitative losses.
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Chapter 2

The dry maize supply chain –
situation analysis

DESCRIPTION OF THE DRY MAIZE
SUPPLY CHAIN

The selected supply chain is in Lilongwe district,
specifically the three villages of Matunduluzi,
Mbuto and Chamoto, in Naming’ongo EPA.
The main actors in the selected supply chain
are smallholder farmers, small, medium and largescale traders or vendors, small-scale millers, who
mostly operate hammer mills, industrial processors and consumers. Basically, the dry maize
supply chain serves household as well as national
interests in terms of food security and cash income.
While some farmers belong to associations under
NASFAM, most work as individuals in various
parts of the country.
A number of post-harvest activities are carried
out along the supply chain including:
Harvesting: cutting or stooking or direct harvesting – The study revealed two types of harvesting methods: stooking and direct harvesting.
Stooking is when the maize stalks are cut and
stacked in heaps called stooks with the stalks
upright. This technique facilitates fast drying of
the maize on the cobs and avoids development
of moulds. The stooks are left in the field for the
maize to sundry and cobs are cut from the stalks
once the maize is dry. With this method, all those
involved in harvesting use hoes or panga knives to
cut the stalks. Mostly adult men and women are
involved in cutting and stooking.
In the second method, maize is harvested directly from the stalk and the dehusked maize cobs are
stacked in a heap. No special equipment is used to
remove the cob from the stalk; harvesters use their
hands for dehusking. The cobs are put in a basket,
which is carried on the head to the heap of maize.
Transportation to homestead – After harvesting, maize is transported to the homestead. The
respondents said that they carry the loads on their
head. Both men and women are involved in transporting the maize with women using baskets while

men often use sacks. Bicycles and ox-carts are used
by a few farmers who harvest a large quantity of
maize.
Dehusking – involves taking the maize husk off
the maize cob. As a result of increased theft of produce in the field, many people harvest and dehusk
at the same time, and the maize is transported to
the homestead already dehusked. It is important to
note that dehusking maize in the field introduces
more losses at the heaping stage and during transportation. Adults and children dehusk by hand
and currently there is no known technology for
dehusking.
Shelling – involves removing the maize kernels or
grains from the cob. It was reported that shelling
is a family process involving the participation of
all family members. Chitedze Research Station has
promoted hand-shelling technologies, but adoption has been poor. Therefore, shelling is 100 percent done by hand by men, women and children.
Winnowing – After shelling the grain is winnowed
by hand before putting the grain in bags. During
focus group discussions it was revealed that goats
and chickens eat some of the maize during shelling,
resulting in significant losses.
Milling – is the process that turns the grain into
flour. This is in two stages: in the first stage, the bran
is removed from the grain, and in the second stage
the processed grain is pounded into flour. Milling
machines are used at both stages for a small fee.
Selling – The traders can be categorized into
small-scale, medium and large-scale traders, based
on the scale of operation and the type of facility owned. The small-scale traders usually travel
house-to-house buying small quantities of maize
and in turn they sell to large-scale traders. Their
usual mode of transport is bicycles.
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The medium-scale traders often own or rent
premises from which they buy and sell maize.
Smallholder farmers and the small-scale traders
bring their maize to sell to the medium-scale traders. Sometimes the medium-scale traders set up
several buying points where the maize is accumulated and then transported to the permanent operating premises. Motor vehicles are often used for
transport, with capacities ranging from 0.5 to 10
tonnes. These traders either have their own vehicles and operating premises or they hire vehicles
and rent storage. The medium-scale traders sell
their maize to either large-scale traders or other
buyers, including processors and the NFRA.
Like the medium-scale traders, large-scale traders own and operate from permanent premises,
while others use rented premises. Similar scenarios
prevail for transport, where vehicles are either
hired or owned. What distinguishes the large-scale
traders from the medium-scale is the volume of
maize handled and also, in some cases, the largescale traders export the maize whenever the Government lifts the export ban on maize. The traders
sell the maize to institutions such as ADMARC
and NFRA and to processors.
Detailed description of the food supply
chain – Basics
A detailed description of the main activities and
time along the selected maize supply chain in
the EPA are presented in Table 1.7. Normally,
harvesting starts between April and May while
cob storage, which is regarded as a temporary
stage, starts in July or August. Temporary storage
is completed once shelling commences, mostly
from August to October. The shelled grain is
stored in polypropylene bags after treatment with
pesticides. Hired or family labour is used. Retail
marketing starts in May and ends in March the
following year.

THE MAIZE MARKETING SYSTEM

The Government recognizes that an efficient
maize marketing system is one of the main elements required to reduce food losses and food
insecurity. As such, the maize marketing system
has been one of the primary targets for food and
agricultural policy interventions. Maize marketing
is conducted under a liberalized marketing environment, which allows different actors to market
maize freely. This is a result of the SAPS, which
were introduced by the World Bank and the IMF
in the early 1980s and mid-1990s. As a result of
market liberalization, several players, including
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large and small-scale farmers, traders, transporters,
warehouse agents and processors, participate in
the maize marketing system.
There are many informal marketing systems
that exist among neighbouring families, villages,
districts, as well as across national boundaries.
Informal cross-border trade takes place with
neighbouring countries such as Mozambique and
Tanzania and, in some cases, beyond to Burundi,
Kenya and Rwanda. Malawi is, however, a net
importer, except in years of bumper harvests when
the country becomes a net exporter.
In terms of pricing, the trader or buyer usually
dictates the price to the disadvantage of the farmer
or producer, who often has limited bargaining
power because of having little to sell. Within this
marketing system, maize prices tend to increase
as the commodity moves away from the primary
producers to the different categories of buyers,
and from the buyers to the final consumers.
Figure 1.2 shows the dry maize supply chain,
which is the focus of the present study. Maize
trading or selling starts with the farmers. Farmers
sell their maize to small, medium and large-scale
traders, who in turn sell to institutions, including
NFRA and ADMARC, and to processors, among
others. These sales are either direct to the institutions or through commodity exchanges such as
the Agricultural Commodity Exchange for Africa
(ACE) and the Auction Holdings Commodity
Exchange Limited (AHCXL).

ACTORS IN THE SUPPLY CHAIN:
INVOLVEMENT, BENEFIT, JOB CREATION
AND INCOME

The 60 selected households reported they had
produced an estimated 23.94 tonnes of maize
during the 2014/2015 season. Out of this quantity,
3.3 tonnes, which represents 13.8 percent of the
total production was reported to have been sold.
The percentage of maize reserved for domestic
consumption was therefore 82.2 percent, thus confirming the fact that much of the maize produced
by smallholder farmers is largely for subsistence.
Maize processors vary from individual villagelevel hammer mill operators who process the
maize into flour, to those with large processing
plants that produce various maize-based products
including flour, therapeutic food for the malnourished, breakfast cereals, puffs.
Social structures in the supply chain
The different activities along the food supply chain
take place in specific social contexts and under

May

Market

Market

Wholesale

Retail

Aug.

Millers

Processing

May

Oct.

Market

Distribution/resale

May

Warehouse

April

July

April

April

Aug.

Aug.

Aug.

Aug.

July

May

May

May

April

Start date

Centralized storage

Market

Informal markets

Homestead

Vendors

Market

Homestead

Household Storage

Transport

Homestead

Bagging

Market

Homestead

Winnowing

Traders/Intermediaries

Homestead

Field

Transportation to
homestead

Shelling

Field

Removing cobs

Homestead

Field

Stooking (Field drying)

Cob storage

Field

Location

Cutting

Primary production

Stage in Food Supply
Chain

Source: Field Survey

Primary
processing

Harvesting

Mar.

Mar.

Mar.

Mar.

Mar.

Oct.

Oct.

Jan.

Jan.

April

Sept.

Sept.

Oct.

Sept.

Aug.

Aug.

June

May

End date

Period
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TABLE 1.7

335

240

333

180

333

210

120

300

300

180

60

60

90

90

120

120

30

60

Days

4

3

7

3

4

71

60

54

50

69

5

21

20

64

32

64

74

Men

2

2

3

2

2

13

24

30

34

15

79

63

64

20

52

20

10

Women

Number of actors

Grain

Grain

Grain Flour

Grain

Grain

Grain

Grain

Grain

Grain

Grain

Grain

Grain

Cob maize

Cob maize

Cob maize

Cob maize

Cob maize

Cob maize

Products

8.6

8.5

10.2

6.0

6.2

8.6

8.6

8.6

8.6

18.54

21.54

21.54

22.54

22.54

22.64

22.74

23.74

23.94

Quantity
(ton)

150 days

Trucks,
polypropylene bags

250 days

Electric shellers,
processing plants
(mills)

Polypropylene bags

300 days

300 days

300 days

Polypropylene bags,
trucks

Warehouses

300 days

Warehouses,
polypropylene bags

180 days

300 days

150 days

270 days

30 days

Polypropylene bags

Polypropylene bags

Polypropylene bags

Polypropylene bags

10 days

30 days

Mats, mechanical
sheller
Baskets, tarpaulin

90 days

3km

45 days

30 days

10-31 days

Duration/
Distance

Traditional granary

Ox-cart, bicycles

Baskets,

Panga Knife

Facilities/
Equipment

Hired labour

Hired labour, water,
packaging materials

Hired

Family labour

Hired/Family labour

Hired/Family labour

Hired/Family labour

Hired labour

Hired/Family labour

Hired/Family labour

Hired/Family labour

Inputs and
Services
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FIGURE 1.2

Flow diagram of the maize supply chain

FARM LEVEL PRODUCTION AND PROCESSING

Cutting and stooking

Removing cobs from stalks

Shelling

Winnoving and bagging

Storage

SELLING

SMALL-SCALE TRADERS

LARGE-SCALE TRADERS

Household consumers

Medium-scale Traders/Assemblers

Small-scale millers

ADMARC

Rural and urban consumers

Commodity Exchange

NFRA

INFORMAL EXPORTS

INDUSTRIAL PROCESSORS

varying conditions. The social structures determine the differentiated gender roles, including the
roles of girl and boy children. In general, women
participate in more intensive labour activities, and
have different, often less, access to resources and
services than men. Women tend to be less involved
in rural organizations and decision-making, which
limits their access to facilities, information and
markets.
In this study, 63 percent of the sample respondents were female. Approximately 85 percent of the
respondents were married and 15 percent were
single. In terms of household composition, 63
percent identified themselves as heads of house-

hold. As could be expected, all men are heads
of households against only 37 percent of female
respondents. Interestingly, among the women
respondents, 72 percent said they were members
of a club, compared to 54 percent of the men.
Maize is primarily grown as a subsistence food
crop and, therefore, only the surplus is marketed.
Table 1.9 shows that in terms of division of labour,
a large percentage (24.5 percent) of harvesting is
by women.
Table 1.10 shows the division of labour between
men and women in the different activities, as well
as the containers used in carrying maize and the
type of transport.
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TABLE
1.8
101112

131415

Stakeholders in the supply chain10
Stakeholder

11

Volume of product
(tonne) per year

Total

Estimated income
(USD)* per year

Estimated jobs created

30811

-

-

6012

23.94

3 573

28 65913

10 508

1 584 04114

12

5 to 105

746 to 15 672

Various categories of
employees, including
security guards, clerks
and casual labour

5

3 to 3.5

450 to 52515

10

Smallholder farmers

Traders

Transporters

Usually family members

Source: Field survey
*Average price range of USD 0.15/kg

TABLE 1.9

Actors involved in maize harvesting
Category

Responses

Women

Percentage

Percentage of cases

25

24.5

29.8

Men

7

6.9

8.3

Children

4

3.9

4.8

Casual workers

7

6.9

8.3

Permanent workers

1

1.0

1.2

Men and women together

31

30.4

36.9

Women and children together

10

9.8

11.9

Men, women and children together

17

16.7

20.2

Source: Field survey

TABLE 1.10

Crops grown
Percentage contribution

Activity

Ensuring all maize is
harvested in the garden

Containers used to carry
maize from the garden
by men and women

Transport used to carry
maize from garden by
men and women

Male

Female

Maize stooking

47.4

52.6

Monitoring the field before
going home

36.4

63.6

Carefully harvesting maize

22.2

77.8

Baskets

41.9

58.1

Polythene bags

23.8

76.2

Buckets

100

Head-loading

10

30

Ox-cart

10

5

Bicycle

80

65

Source: Field survey

10
Source: Field survey
11
Total population for
12

the three selected villages
Sampled from the three villages

13
Total
14

population for the whole Extension Planning Area
This should be considered as a shadow value since not all
the produce is 23.94
15
Per trip

12

Both men and women are engaged in stooking, mostly women inspect the field before going
home to ensure that most of the maize has been
collected. However, when it comes to the actual
harvesting, 78 percent of the work is by women,
compared to 22 percent by men.
Men and women use baskets almost equally
while more women use polythene bags to carry
maize. Buckets were mentioned by 100 percent of
women respondents.
When it comes to transporting maize, women
and girls carry the maize from fields to home-
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steads; 30 percent of women carry the maize on
their heads, compared to 10 percent of men.
Only 5 percent of women said they used ox-carts,
versus 10 percent of men. Men mostly use bicycles
to transport the maize during harvesting. This
implies that women are overburdened with a lot
of work at harvest time.
Table 1.11 identifies when food losses occur
in the food supply chain, together with the main
actors working in these processes under similar
conditions in the various stages.

1

1

3

Dehusking

Shelling

Milling

3

1

1

1

3

1

1

1

1

Qualifier

Boys

X

1

X

3

1

Qualifier

Adult men

Involvement of Men

Women

Women

Women

Women

Women

Who is mainly
involved:
women, men,
children

Individual

Family and
neighbours

Family

Individual

Individual

Organization
level of actors
in the FSC

Source: Field survey
Legend:
1. Bad equipment and sanitary conditions; extension services and training are not accessible.
2. Satisfactory equipment and sanitary conditions; extension services and training are somewhat accessible.
3. Good equipment and sanitary conditions; extension services and training are accessible.

1

Transportation

1

Qualifier

Qualifier

1

Adult
women

Girls

Harvest

Stage in the
Food Supply
Chain

Involvement of
Women

Detailed description of the food supply chain – social structures

TABLE 1.11

Women have been saved from this laborious activity as all milling is now 100
percent by machines.

All family members participate in shelling. Because of the scarcity of fuelwood,
maize cobs are highly in demand as a source of cooking fuel. For this reason,
shelling attracts women within the community to assist with shelling in
exchange for the cobs. Shelling is more time consuming than dehusking. It
causes blisters on the hands of anyone who is new to the task. Winnowing is
strictly by women.

Predominantly by women and young girls and boys. It is a tedious process,
which means women, young girls, and boys are exposed to dust for long
hours.

Women and girls carry maize from fields to homesteads. This is the custom.
In the focus group discussions, people were asked to explain why they carry
maize on their heads. Their response was that this is because their production
is low and does not warrant the hiring an ox-cart. However, they indicated
that a few farmers who harvest a lot of maize use bicycles and ox-carts, which
are operated by men (Ox-carts are driven by young men). However, women
predominantly load the ox-cart. At this stage, rating is ‘moderately good’ to
‘good’.

- Stooking: There is no difference in equipment used and sanitary conditions.
No training is provided or extension services in this area.- Direct harvesting:
Again, there is no difference in equipment used or sanitary conditions. When
assessing the accessibility of equipment, extension services and training, as well
as the sanitary conditions, the results revealed that they were not accessible or
bad (qualifier “1”).

Gender / social patterns
Observations and remarks that explain the chosen qualifiers and/or give
additional information
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Chapter 3

Food losses - Study findings and results

DESCRIPTION OF THE GROUNDNUT
SUPPLY CHAIN RISK FACTORS

Preharvest conditions and actions in the field can
indirectly lead to losses at later stages in the chain,
as production and agronomic practices influence

quality at harvest, suitability for transport and
shipping, storage stability and shelf-life after harvest (HLPE, 2014). The risk factors that contribute
to food losses are summarized in Table 1.12.

TABLE 1.12

Food Loss Risk Factors
Unit

Relation to food losses:
contributing to low losses

Groundnuts

Resistant variety / race

Good Agricultural Practices (GAP)

Y/N

Yes

2%

Rainfall during production

Mm

Optimum range

15%

mm

Low rainfall

Mostly contributes during growth
and harvesting, causing aflatoxin
contamination.

L/M/H

High

Lack of improved technologies.

Y/N

N

L/M/H

High

Some are too expensive to be owned by
smallholder farmers.

Y/N

Yes

Badly applied, products become
contaminated.

L/M/H

L

Packaging materials not providing enough
protection to the grain.

Y/N

N

Not commonly applied.

Transport duration

Hour

Low

Some grains are lost on the way from the
field or from the factory to distribution
points.

Market information

L/M/H

L

Lack of marketing information results in
selling products at low prices, which leads
to losses.

Price incentive for quality

Y/N

Yes

Most farmers do not obtain higher prices
for better quality grains, because of
vendors cheating.

Knowledge of FSC actors

L/M/H

Medium

Most farmers do not have information
about how the food supply chain operates.

Consumer access to food product

L/M/H

Medium

Most processed products are available in
urban areas.

Variable
Crop variety/Fish/ Animal race

Production supply/demand ratio
Rainfall during post-harvest phase
Post-harvest technology
POs / Cooperatives
Processing technology
Good Manufacturing Practices (GMP)
Packaging materials and facilities
Cold chains

Value (observed in the case study)

Ratio

Legend: Y/N = yes / no; L/M/H = low / medium / high.
Source: Field survey

The Republic of Malawi - Maize

16

CRITICAL LOSS POINTS

The survey identified four critical loss points
namely: stooking, removing cobs from the stalks,
shelling and storage.
Quality analysis
To arrive at the quality score, consideration was
given to the percentage of damaged grains and
aflatoxin contamination, whether the damaged
grain was broken or had holes created by pests
(e.g. insects, etc.). The score of zero (0) is the lowest, where all the grains are damaged or have over
40 percent aflatoxin contaminated grains (Table
1.13). The highest quality score is 10 where 100
percent of the grains are clean. In the latter case,

there is no reduction of the market value. On the
other hand, a score of zero (0) is considered a 100
percent reduction of market value; the farmer cannot sell the product for cash.
Quality analysis of the samples collected gave
an overall score of 7.8. A score of 9 was given to
the maize samples damaged by mammals because
of the lack of proper structures, closeness to the
forest and wild animals, unguarded livestock,
among others. In addition, a score of 7 was related
to pathological and entomological damage of the
grains (Table 1.14). A score of 8 (pest damage in
general) is related to diverse causes, including
the absence of pesticide treatment and scarcity of
pesticides.

TABLE 1.13

Quality scoring of food products
Product

Maize

Quality score

Description of the quality

Percentage reduction
of market value

0

100% damaged grains and 40% aflatoxin

100

1

90% damaged grains and 20% aflatoxin

90

2

80% damaged grains and 15% aflatoxin

80

3

70% damaged grains and 10% aflatoxin

70

4

60% damaged grains and 5% aflatoxin

60

5

50% damaged grains

50

6

40% damaged grains

40

7

30% damaged grains

30

8

20% damaged grains

20

9

10% damaged grains

10

10

100% clean grain (undamaged grains)

0

Source: Load tracking and sampling data

TABLE 1.14

Quality analysis of sampled units
Unit
evaluated

Overall
quality
score

1

Type of damage
(deterioration)
if any

Potential cause and symptoms

8

Pest damage

Untreated grains, scarcity of effective pesticides in the remote areas, lack of
proper and affordable storage structures. Presence of holes on the grains is one
of the symptoms.

2

7

Pathological
damage

Lack of proper drying facilities leading to high moisture content (above 13.5
percent) in the grains. The symptom is discolouration of the grains because of
fungus.

3

7

Entomological
damage

Failure to treat the grain with pesticides, lack of proper and affordable storage
structures. Presence of holes on the grains is the symptom.

4

9

Mammal
damage

Lack of proper structures, field is near the forest, where wild animals are
common, livestock is not guarded. Symptoms include damaged grains and
reduction in weight.

REPORT: Average score: 7.8
Source: Load tracking and sampling data
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ated at 5 percent. Overall, there was a 7 percent
reduction in quality.
Quantitative loss refers to maize that is discarded and ultimately not eaten by people. Qualitative
loss refers to maize that has incurred a reduction
in economic value or nutritional value (e.g. presence of holes resulting from pests), but not in
weight. Grains that have incurred quality losses
are available either for consumption or for sale
(Table 1.16).

Load tracking: quantitative analysis
Table 1.15 presents the results of the load tracking
activity carried out at the stage of farm storage.
The product was tracked over a period of one
month. The load had a total weight of 2 tonnes
and comprised 40 polypropylene bags of 50 kg
capacity. Samples were collected just before storage and after completion of the activity, using
a bag sampler, where a bag was regarded as the
sampling unit. The quantitative loss observed was
3.6 percent, while the qualitative loss was evaluTABLE 1.15

Presentation of load tracking and sampling results
A

Product

Maize

B

Event

C

Duration of the event

1 month

D

Location

Msundwe

Storage (farm-level)

Before the event

Experimental Unit

Weight of unit

No. of units

Total weight

E

Load <total harvest>

Bag

50 kg

40

2 000 kg

F

First-stage sample

Bag

50 kg

10

500 kg

G

Second-stage sample

Bag sampler

1 kg

3x10

30 kg

Value (score /
percentage)

Observations / Causes

30 kg

Damaged grains with storage insect pests
(holes on grains observed)

H

Sample size 2nd-stage

I

Average quality score (0 – 10)

9

J

Percentage unfit

5

K

Percentage low quality

2

After the event

Weight of unit

N. of units

Total weight

L

Load <describe>

Bag

48.2 kg

40

1 928 kg

M

First-stage sample

Bag

48.2kg

10

482 kg

N

Second-stage sample

Scoop

1 kg

3x10

30 kg

Value (%)

Observations / Causes

30 kg

Damaged grains by weevils such as P. truncatus and S.
zeamais

O

Sample size Second-stage

P

Average quality score (0 – 10)

8

Q

Percentage unfit

10

R

Percentage low quality

9

Quality loss
S

Percentage lost (E-L)/E
Quality loss

Value (%)

Observations / Causes

3.6%

Storage pests: insects, rodents

Value (%)

Observations / Causes
Aflatoxin

T

Percentage lost (Q-J)

5%

U

Percentage quality reduction
(R-K)

7%

Source: Load tracking and sampling data

QL

QN

QL

QN

QL

QN

QL

QN

Type of
loss
Qn./Ql.

17.5 %

4.2

5

3.5

Percentage
lost in this
process
Quantity

1.6 %

2%

0%

5%

Percentage
quality loss
incurred in
this process16

9%

20.3 %

5%

14 %

1.5 %

13.5 %

6%

10 %

Percentage
loss in the
FSC
Quantity

Storage of untreated grain

Storage of grain with high
moisture content

Discolouration,
aflatoxin

Beating of cobs in a
polypropylene bag

Use of underage children

Humid conditions during
stooking

Long stooking period of
more than 2 months. Lack of
labour

Lack of biological agents
(natural predators) in the
field

Cause of loss/
Reason for low loss

Prostephanus truncatus,
Rodents, Sitophilus
zeamais

Broken grains

Cobs on the stalks

Presence of moulds on
the cobs

Damaged grains (holes
on grains), presence of
P. truncatus, Rodents, S.
zeamais

Symptoms

16

This loss is in the form of reduced economic and nutritional value.

10 %

30 %

5%

15 %

5%

20 %

10 %

10 %

Reduced
market
value

Source: Results of the study (the figures combine both the results of load tracking and those obtained during the other stages of the methodology).
QN: Quantitative; QL: Qualitative

Storage

Shelling

Removing
cobs from
stalks

Stooking

Stage in
FSC/
Process

Summary results matrix of food losses

TABLE 1.16

CLP

CLP

LLP

CLP

LLP

CLP

CLP

CLP

CLP /
LLP

Loss of market value

Increased food
insecurity because
some grains are
physically loss due to
pests

Reduced market
value

Some cobs are lost
and are not available
for sale

Farmers end up
getting low prices on
their grain because
of reduced quality

Due to the loss in
quantity farmers
receive less from
tsales

Impact/ Stakeholders
affected
(men / women)

Strengthen
extension services

Use of chemicals

Biological control of
P. truncatus.

Introduction
of simple and
affordable shellers

Introduce simple
harvesters (new
technologies)

Use of chemicals

Biological control of
P. truncatus.

Suggested solutions
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Quantitative losses occurring in
the field. Farmers agreed that
the activity of removing cobs
from the stalks contributes
to food losses, while only 1.2
percent of farmers reported
that transportation and
shelling contribute to food
losses.

Removing cobs from stalks
[Field]

Presence of maize cobs
on the stalks in the field
through physical checking.
Children or adults go round
the heaps in search of the
cobs and presence of the
cobs is a clear symptom of
this loss.

 Development of moulds
on the cobs or grains17

 Presence of P. truncatus,
Rodents, S. zeamais and
other wild animals such as
monkeys

 On the other hand, hired labour
may not be trusted either.
Some cobs are left on the stalks
deliberately to be collected later
(stealing).

 Use of underage children, with
the result that some cobs are
left on the stalks because of a
lack of concentration.

 Humid conditions.

 Lack of by-laws on control of
livestock (goats and cattle).

 Lack of technologies (e.g.
harvesting machines), which can
reduce the demand for labour.

 Some farmers leave the maize
cobs in the field for more
than 2 months. This results in
exposing the cobs to pests such
as rodents.

 Freely roaming livestock in the
field

 Lack of natural predators
(biological agents) in the field.
As a result, pests continue to
multiply, infesting the cobs in
the field (Larger Grain Borer
and maize weevil).

 Presence of damaged
cobs/grains (holes on
grains or damaged husks)

Stooking in the field

Losses are both qualitative
and quantitative, all occurring
in the field where the maize
stalks are heaped in rounds to
enhance drying of the cobs.
Grain is dried on unprotected
ground soon after stooking
(field drying), hence there are
high losses.

Causes

Symptoms

Loss point/stage and type

Critical loss points

TABLE 1.17

Causes of losses and potential loss reduction measures

 The lack of supervision during the
process, giving the chance to the
hired labourers to hide and steal the
cobs.

 Most activities are done manually,
making it difficult to get enough
labour for the farm activities.
Therefore, farmers resort to the use
of children as a source of labour,
which leads to quantitative losses in
the process.

 Free livestock feed on the cobs on
the heaps during stooking in the
field.

 If it rains and if there is not enough
sunshine, humid conditions will
result in the growth of fungal
spores (moulds) and aflatoxin
contamination.

 The majority of farmers are
subsistence farmers who don’t
engage hired labour. Therefore,
these activities are affected and
losses increase.

 Cost and scarcity of cheap labour
within the communities because most
of the farming activities are done
manually.

 Failure to recognize the occurrence
of losses during stooking by the
farming community, ending with lack
of concentration to conduct activities
timely.

 Most farm activities are carried
out during the maize harvesting
period, contributing to the delays
in harvesting and therefore to long
stooking periods because of high
labour demand.

 There is a lack of national release
programmes for the natural
predators of P. truncatus, which can
contribute to minimising the pest
population. Main reasons include
the lack of financial resources on the
government side.
 The long delay in stooking is
commonly as a result of the scarcity
of labour because of the high
demand for labour at the time of
harvesting.

Reasons

Real Causes
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 Presence of pests in
the storage structure:
Prostephanus truncatus,
Rodents, Sitophilus
zeamais (Quantitative)

Storage [Home]

17

This is common under rainy and humid conditions

Source: Results of the study

 Damaged grains (holes)

 Aflatoxin development

 Discolouration of the
stored grain

 Missing grains through
spillage

Both qualitative and
quantitative losses occur
during shelling. Both machine
and hand shelling are practiced
commonly at homestead
(Figure 1.3-2.4)

Both qualitative and
quantitative losses occur
during storage (Figure 1.5-2.8).
Poor storage facilities.

 Beating of cobs in a
polypropylene bag or in a
mortar, resulting in some grains
getting damaged.

 Broken grains

Shelling [Home]

 Most farmers have access to
synthetic pesticides used for
storage, which are adulterated
by vendors. These chemicals are
no longer effective and do not
kill pests, farmers no longer
trust the use of pesticides.

 Storage of grains with high
moisture content

 Storage of untreated grains

 Use of underage children to do
the shelling

 When shelling cobs on
unprotected ground, some
grains are left uncollected or
mixed with dust.

 When using motorized shellers,
some grains are left unshelled
on the cobs (especially when
cobs are very small).

Causes

Symptoms

Loss point/stage and type

(Continued)

TABLE 1.17

 Some farmers are still unable to
follow the application instructions
for pesticides. They under- or over
apply the chemicals, which become
more expensive or less effective.

 Some newly introduced storage
technologies (e.g. metal silos) are
very expensive and smallholder
farmers cannot afford them.

 Farmers fail to receive messages
about good farming practices
in good time and appropriate
information when required. Example:
the untimely delivery of messages
on post-harvest management, which
is supposed to be delivered before
commencement of the harvesting
season.

 Scarcity of affordable shelling
equipment, including tarpaulins,
motorized and hand shellers.

 Mostly, infestation starts in the field
when the maize is drying. S. zeamais
and P. truncatus, locally known
as Larger Grain Borer (LGB), have
been found to be among the most
important and destructive maize
pests. LGB flies from the homestead
or the forest and feeds on maize and
wood materials. The pest breeds in
the forest.

 A high percentage of farmers still
use traditional granaries for storage
of maize cobs, regardless of the
problems arising from LGB pest. This
has resulted in an increase in food
losses during storage.

 Lack of affordable shelling
technologies to minimize the food
losses, leaving farmers with few
options. Therefore, farmers continue
using the traditional way of shelling
by hand, which is laborious.

Reasons

Real Causes
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FIGURE 1.3

FIGURE 1.4

Women shelling maize with potential losses from
spillage on the ground

Losses from spillage on the ground

FIGURE 1.5

FIGURE 1.6

Losses resulting from poor packaging material

Losses resulting from poor storage conditions

IMPACT OF MAIZE LOSSES
FIGURE 1.7

Losses because of poor storage structures

The social impact of food loss includes
 Losses impact food insecurity, as food losses
affect smallholder farmers and the nation as
a whole.
 Most farmers sell the grains as an incomegenerating activity. Grain losses affect their
day-to-day livelihoods.
 Loss of weight and quality because of grain
damage, results in low revenues collected
after sales.
 Low quality grains fetch low prices at the
market. As a result, farmers receive less for
their produce.
 Food losses affect the poultry industries, as
maize is a feed ingredient. This also results
in increased prices for chicken and other
livestock products (pigs and cows).
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Environmental impacts of food losses in the
maize supply chain
Although no environmental impact assessment
(EIA) was made of the various activities along the
supply chain, implications for the environment
as a result of some of the activities can be drawn
from observations made. One environmental
impact resulting from post-harvest activities is
the introduction of toxins during crop storage,
which can affect the environment or impact
human health. These arise either from storage
chemicals, or from contaminants of biotic origin
(e.g. aflatoxin), as well as from GHG emissions,
as noted by Ostermann (op.cit), land used for
production emits the largest amount of GHGs,
whereas transportation and processing have a
less significant effect. Burning of maize stalks
and husks in the process of harvesting could
increase air pollution and eventually the risk of
respiratory ailments. Moreover, burning of crop
residues may also contribute to the depletion
of soil organic carbon, which stabilizes the soil
structure, maintains soil fertility and raises the
water-holding capacity of soils.
Unsanitary handling practices (Figure 1.8) and
poor waste disposal not only pose a risk to people’s
health, but are also responsible for environmental
degradation. A negative environmental impact is
also bound to occur at the processing level. On
environmental protection in FSCs, Ostermann
(ibid) noted that in addition to representing a
positive contribution to world food supplies,
reducing losses in the agricultural value chains
could enhance efforts to combat climate change.
These observations on environmental impact
should not be considered as conclusive since no

FIGURE 1.8

Woman stepping on maize while processing and
goats eating the maize

real impact assessment was undertaken during the
case study.
Low loss points
The low loss points observed in this study are the
following stages: winnowing, transportation to
the homestead and market.
Most farmers winnow at the homestead where
they use mats and other facilities. This activity is
normally done by women, who are believed to be
more careful than men.
Most farmers in the study area own ox-carts,
which they commonly use to transport the maize
cobs. The maize is stored in polypropylene bags,
which results in fewer cobs being lost on the way.
Furthermore, those who use bicycles also carry
the cobs in polypropylene bags.
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Chapter 4

Food loss reduction strategy –
conclusions and recommendations

RECOMMENDED FOOD LOSS
REDUCTION MEASURES AND COSTBENEFIT ANALYSIS

The following food loss reduction measures have
been identified for each critical loss point:
 During Stooking and drying in the field,
it was observed that pests had damaged the
cobs (rodents and weevils).
––To minimize the losses at this stage, it is
proposed that biological control agents be
used against the major pests (Teretrius
nigrescens against Prostephanus truncatus).
 Removing cobs: It was observed that cobs
are left on the stalks either deliberately or
accidentally because of the use of hired or
underage labour.
––A proposed approach to minimize this loss is
the introduction of simple community harvesters that can be hired by farmers.
 Shelling: The existing motorized shellers
result in large volumes of broken grain.
––The introduction of modern motorized
shellers can reduce the incidence of broken
grain, thereby maintaining the quality of
the grain.
 Storage: Farmers lose most of the grain
because of pests at this stage.
––The suggested approach would be the use
of modern storage facilities such as hermetic metal silos. Moreover, stored grain
is inaccessible to rodents, which are one of
the main storage pests. Secondly, the use of
biological control agents, such as Teretrius
nigrescens, can also reduce the losses.
Food loss reduction plan
The following recommendations are made to reduce
food loss and are based on the study’s findings:
 Strengthen the use of biological control of
LGB using Teretrius nigrescens (Tn), which
aims to reduce LGB populations in the forests. Use of pesticides in the forest is not

advised, though they may be safely employed
at the household level. This intervention
would be carried out together with countrywide LGB monitoring.
 Promote the use of hermetic storage facilities,
such as metal silos, which received mixed
reactions when they were first introduced.
These will replace the traditional granaries,
which are prone to LGB.
 Strengthen the existing legislation on the
importation and distribution of pesticides
into the country and the control of pesticide
marketing. Vendors are responsible for abusing chemicals. As a result, farmers lose trust in
using the chemicals to control storage pests.
Control is the responsibility of the Pesticide
Control Board, in coordination with other
stakeholders, including agrodealers, chemical
manufacturers, etc.
 Strengthen extension services among farmers
on good post-harvest management practices
(grain handling in particular), including pesticide application procedures. This can be
achieved through the government’s commitment to train specialists in post-harvest loss
management in the public extension services.
 The lack of by-laws to control livestock in the
rural areas contributes to maize losses during
drying, either in the field or at the household
level. There is therefore the need for by-laws
to control the movement of livestock in the
communities.
 Introduction of biocontrol of fungus that is
responsible for producing aflatoxins, both
in the field and in storage. Aflatoxin contamination is becoming a serious problem in
maize. One of the studies revealed there is an
increase in aflatoxin levels in local beer, made
of maize, which increases the risk to consumers of liver cancer and other diseases.
 Appropriate technologies need to be developed at various stages of the supply chain:
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harvesting, packaging and storage. The development of these technologies should be in
collaboration with research institutions. In
cases where technologies exist, but have not
been adopted, efforts should be made to raise
awareness among the actors concerned and to
facilitate acquisition of the technologies.
 There is a need to intensify the establishment of farmer organizations as smallholder
farmers mostly operate on their own. There
is the need to organize farmers into groups
such as associations and cooperatives, which
would facilitate technology transfer, as well
as ease access to inputs and other services.
This may also be a way to pool farmers’ produce together so they could achieve
greater bargaining power when marketing
their products. The NASFAM model, which
has proven to be successful over the years,
could be scaled-up and replicated. Institutions, such as the Farmers Union of Malawi
and NASFAM could take the lead in this
effort in collaboration with the MoAIWD.
 Provision of credit facilities: Access to credit
for different operations along the supply
chain is one of the major constraints faced
by most actors in the supply chain. Some of
the contributing factors include prohibitive
interest rates that are over 35 percent of the
base lending rate, and financial institutions’
stringent requirements for collateral. There
is therefore the need to establish affordable credit schemes to ease access to credit
for those in need. This could be achieved
through a review of the Acts and Roles of the
Reserve Bank of Malawi and other financial
institutions, with specific reference to regulating interest rates.
 Transport and storage infrastructure: In most
cases, the transport and storage infrastructure
is poor, thereby exacerbating food losses
along the supply chain. The situation would
be improved if the government were to
develop the transport infrastructure, especially roads. The private sector also has a role
to play, particularly in the development of
appropriate storage infrastructure and associated technologies, facilities and equipment.
 Capacities of the actors at different stages of
the supply chain need to be developed. To
achieve a greater level of trained personnel
the government could increase the number
of post-harvest professionals to support the
farming community and private sector agents.

The Government might consider including
post-harvest-related courses at the various
levels of learning institutions. Likewise, the
private sector could build the capacity of the
workforce concerning issues related to the
reduction of post-harvest losses.
 The Draft National Agricultural Policy recognizes post-harvest losses as an issue and
proposes measures to reduce them. For the
Policy to be effective, the Draft needs to be
finalized and approved for implementation.
Cost-benefit analysis for the recommended
food loss reduction
Table 1.18 presents the budget calculation for maize
loss reduction interventions, based on the total production of the 60 households selected in the study
area of Msundwe. The calculations are specific to
each of the four critical stages where maize losses
occur. Budgets include purchase of equipment and
delivery of related training activities.
 Elements and equipment budgeted in Table
1.18: Stooking/Drying: support to the
research institution responsible for multiplying the biological control agents in the
laboratory for distribution to the hotspots
(multiplication rate of 2 million agents per
month).
 Removing cobs: locally fabricated harvesters
with a capacity of 10 tonnes per day. This also
includes a training component.
 Shelling: motorized shellers with shelling
capacity of 1 000 bags of 50 kg per day.
 Storage: metal silos, budgeted for demonstrations and trainings (storage capacity of 800 to
1 800 kg each).
Social implications of the food loss reduction
measures

FOLLOW-UP ACTION PLAN AND
CONCEPT NOTE FOR FUTURE
INVESTMENT

Concept note on proposed interventions to
reduce losses along the maize supply chain
Being a staple food crop, maize is considered
as one of Malawi’s strategic commodities. The
Government, therefore, focuses on supporting
maize production to ensure food security for the
Malawian people. A typical example of government intervention in the maize subsector is the
support provided to maize production through
the Farm Input Subsidy Programme, which, since
the 2005/2006 agricultural season, has taken the
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TABLE 1.18

Budget calculation for food loss reduction
Item: Stooking

Value

Unit

a

Product quantity

23.94

tonne/year

b

Product value

297.3

USD/tonne

c

Loss rate

6

%

d

Anticipated loss reduction

75

%

e

Cost of intervention

850

USD

f

Depreciation

5

years

g

Yearly costs of investment

170

USD /year

h

Yearly costs of operation

100

USD /year

i

Total yearly costs of solution

270

USD /year

j

Client costs per tonne product

11.27819549

USD / tonne

k

Food loss

1.4364

tonne /year

l

Economic loss

427.04172

USD /year

m

Loss reduction

1.0773

tonne /year

n

Loss reduction savings

320.28129

USD /year

o

Total client costs

270

USD /year

p

Profitability of solution

50.28129

USD /year

Item: Removing cobs from stalks

Value

Unit

a

Product quantity

23.94

tonne/year

b

Product value

297.3

USD/ton

c

Loss rate

8

Percentage

d

Anticipated loss reduction

75

Percentage

e

Cost of intervention

1 200

USD

f

Depreciation

5

years

g

Yearly costs of investment

240

USD/year

h

Yearly costs of operation

100

USD/year

i

Total yearly costs of solution

340

USD/year

j

Client costs per tonne product

14.2021721

USD/tonne

k

Food loss

1.9152

tonne/year

l

Economic loss

569.38896

USD/year

m

Loss reduction

1.4364

tonne/year

n

Loss reduction savings

427.04172

USD/year

o

Total Client costs

340

USD/year

p

Profitability of solution

87.04172

USD/year

Item: Shelling

Value

unit

a

Product quantity

23.94

tonne/year

b

Product value

297.3

USD/tonne

c

Loss rate

9

%
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TABLE 1.18

(Continued)
d

Anticipated loss reduction

75

%

e

Cost of intervention

1 300

USD

f

Depreciation

5

years

g

Yearly costs of investment

260

USD /year

h

Yearly costs of operation

120

USD /year

i

Total yearly costs of solution

380

USD /year

j

Client costs per ton product

15.87301587

USD /tonne

k

Food loss

2.1546

ton/year

l

Economic loss

640.56258

USD /year

m

Loss reduction

1.61595

tonne/year

n

Loss reduction savings

480.421935

USD /year

o

Total Client costs

380

USD /year

p

Profitability of solution

100.421935

USD /year

Item: Storage

Value

unit

a

Product quantity

23.94

tonne/year

b

Product value

297.3

USD /tonne

c

Loss rate

14

Percentage

d

Anticipated loss reduction

75

Percentage

e

Cost of intervention

1 500

USD

f

Depreciation

5

years

g

Yearly costs of investment

300

USD /year

h

Yearly costs of operation

310

USD /year

i

Total yearly costs of solution

610

USD /year

j

Client costs per ton product

25.48036759

USD /tonne

k

Food loss

3.3516

tonne/year

l

Economic loss

996.43068

USD/year

m

Loss reduction

2.5137

tonne/year

n

Loss reduction savings

747.32301

USD/year

o

Total client costs

610

USD/year

p

Profitability of solution

137.32301

USD/year

Source: Results of the study

largest share of the national budget allocated to the
agriculture sector.
The budget is predominantly spent on fertilizer
and maize seed subsidies and very little focus is
placed on post-harvest loss management. In a
way, this defeats the purpose of achieving national
food security, bearing in mind that an estimated 30

percent of agricultural produce is lost as a result of
various factors along the supply chain (Muwalo et
al., 2002).
This study identified stooking, removing cobs
from the stalks, shelling and storage as the critical
loss points along the selected maize supply chain.
These are therefore the areas for intervention,
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TABLE 1.19

Assessing the social implications of specific suggestions for food loss solutions
Suggested solution

How does the
suggested solution
…

Description of the
potential impact

Gender dimension of the
impact (how women and
men may be affected
differently)

Suggestions for mitigating
the negative impacts

Application of
insecticides

1…increased health
risk

Application of
insecticides increases
health risks

Women may not have
proper training in
application of insecticides

Proper extension services
targeting women

Proper drying of
maize

2. … increase
the workload of
women?

More time will
be needed for
the maize to dry
properly

Drying is done by women,
hence more drying will
increase the work time for
women

Introduce simple solar
driers such as black plastic
shelves

Killing rats using
indocid

3. …increased
health risk

Indocid is a drug

Most people, men and
women, are ignorant of
the dangers of this drug

Promote granaries with
rat guards or make flour,
which is not attacked by
rats

Putting down rat
traps

4. …danger to
children

Traps can hurt
people instead of
rats

Rat traps are dangerous to
people, especially children

Promote granaries with
rat guards or make flour,
which is not attacked by
rats

Making flour

5. …require more
of women’s time

Making flour is easy
as it can be done at
the mill

It may increase work for
women of drying the flour

Promote solar driers

Guarding the
garden against
monkeys

6. …impact on child
labour

Guarding gardens
against monkeys is
considered a boys’
activity

This may mean boys miss
school

No solution

Source: Results of the Study

which are focused on in this concept note. Main
actors at these critical points are farmers/producers, traders and warehouse agents.
Table 1.20 presents the proposed interventions
for each of the critical loss points, the corresponding
estimated costs and the main responsibility bearers.
As smallholder farmers are scattered throughout
the country, a group approach, through the creation
of farmer associations and cooperatives, would be
ideal for most interventions.
Indeed, most of the proposed interventions
have a training component. A group approach is
required to save on costs and also to encourage
peer sharing of experiences, especially among

farmers. The creation of farmer organizations,
in the form of associations and cooperatives, is
therefore one of the important interventions to
be considered. It should be one of the first steps
implemented since the other interventions will
easily be disseminated through the already existing groups.
The present concept note is based on a case
study and is hence limited to the particular geographic location where the study was undertaken.
Proposals made can be scaled up to the national
level only after nationwide consultations that take
into account variations in causes for losses that
may occur in different parts of the country.

The Republic of Malawi - Maize
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TABLE 1.20

Interventions and estimated costs
Critical
Loss point

Proposed Intervention
Formation of farmer
organizations and training
in group dynamics

Stooking

Removing
Cobs from
Stalks

Expected
beneficiaries

19

Farmers

Storage

Remarks

Ministry of
Agriculture,
NASFAM,
Ministry of Trade

The cost includes
module development,
facilitation, lodging,
incidentals
The training in PHL
management will have
to cover all loss points
along the supply chain
to avoid repetitive
training sessions. This
is where training of
extension staff is critical
to ensure continued
support to farmers, most
are illiterate, hence they
may need reminding
of concepts or topics
covered in the training
session.

15 000

LUANAR21,
Ministry of
Agriculture

Farmers

25 000

LUANAR,
Ministry of
Agriculture

Introduction of biological
control measures

Farmers

25 000

Ministry of
Agriculture
(DARS22)

Introduction of communitybased harvesters

Farmers

60 000

Cost of procuring a
harvester

Training in operation and
maintenance of harvesters

Farmers and
extension workers

10 000

Farmer and extension
worker representatives
to be trained

40 000

Cost of procuring a
maize sheller

10 000

Farmer and extension
worker representatives
to be trained

Training in operation and
maintenance of shelling
machines

Farmers and
extension
workers23

Introduction of metallic
silos

Farmers

Provision of communitybased warehouse

Farmers and
warehouse agents

500 000

Training in warehouse
management

Farmers and
warehouse agents

15 000

Source: Results of the study

18

20 000

Responsibility

Extension
personnel20

Training in PHL
management

Introduction of communitybased shellers
Shelling

Estimated
Cost (USD14)

Based on an exchange rate of US 1 = MWK 700. Estimated cost over a period of 5 years.
19
Based on a group of 20 farmers
20
For a group of 10 extension staff
21
Lilongwe University of Agriculture and Natural
Resources
22
Department of Agricultural Research and Services
23
Training of extension personnel to ensure continued
technical support to the farmers

Includes building
of warehouse and
accessories such as
moisture metres
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