Focus

Post-harvest agriculture
in a changing climate

Climate change will continue to exert its influence not only on crop production, but also on
the increasingly valuable harvest. This article shares highlights from the author’s recent
review of post-harvest agriculture in changing climates. It has a particular focus on durable
cereal crops in the smallholder context of sub-Saharan Africa, revealing important insights
into the bearing of post-harvest agriculture on global concerns such as food security.

Global warming is bringing complex
and diverse climate change and impacts
in sub-Saharan Africa (SSA; see Box on
page 13). The economies of, and liveli-
hoodsin, many SSA countries are based
on smallholder rain-fed agriculture.
Whilst agricultural production in many
higher-latitude countries is initially likely
to benefit from moderate global warm-
ing, in tropical regions where crops are
already close to critical environmental
thresholds, crop yields and areas suita-
ble for growing them will decline. Stud-
ies suggest that by 2080, countries such
as Tanzania and Zimbabwe could lose
up to 30 per cent of their 1990 cereal
yields (Parry et al., 2004). Declining
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yields are likely to trigger further agri-
cultural expansion, deforestation, green
house gas (GHG) emissions and subse-
quently global warming.

However, climatic changeis just one
stressor among many complex, inter-
acting and dynamic factors that influ-
ence smallholder farming households
in SSA. Other factors include: popu-
lation growth, urbanisation, educa-
tion, health, especially HIV and Aids,
financial service provision and mar-
ket changes. Vulnerability to climate
change and adaptive capacity is deter-
mined by a similarly wide combination
of interacting socio-ecological factors.

m Post-harvest systems

Post-harvest systems are diverse,
reflecting the varied nature of the peo-
ple, place, focal crop or product and
the different activity stages involved.

Post-harvest systems are influenced
by the activities and interactions of
many different players. An agricul-
tural innovation systems perspective
provides an analytical framework with
which to examine technological and
institutional change in post-harvest
systems; identifying the players and
factors affecting demand for, and use
of, existing and new post-harvest and
climate change knowledge.

m Food security and post-harvest
agriculture

Most cereals consumed in SSA are
produced by smallholders, with com-
mercial imports accounting for roughly
25 per cent of the cereal consumption
in the region and food aid for about 5
per cent. However, post-harvest losses
of cereal grains in SSA are estimated
to reach nearly four billion US dollars
annually, which in cash terms, equates
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Post-harvest activity stages: Winnowing grain / drying grain / storing grain in indoor woven granary or sacks / outdoor raised grain store.
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Anticipated climatic changes in sub-Saharan Africa (SSA)

Projections suggest that by the year 2030, temperatures across SSA will have risen

by about 1 °C compared to those of 1980-1999 (Lobell et al., 2008). Additionally,
southern Africa is likely to experience a 10 per cent rainfall decrease and more fre-
quent drought, while East Africa is expected to see rainfall increases in the north and
decreases in the south. Increasing occurrences of high rainfall events and flooding are

also anticipated (Christensen et al., 2007).

to wasting 15 per cent of SSA’s annual
cereal production (World Bank et al.,
2011). Asyields are expected to decline
and the value of harvested and traded
commodities subsequently increases,
the cost of not reducing these post-
harvest losses also increases. Further-
more, in this scenario, where extra food
has to be produced to compensate for
losses due to ineffective post-harvest
management, this is a waste of valu-
able resources. With Africa’s population
projected to double to two billion peo-
ple by 2050, and living standards and
populations elsewhere also increasing,
estimates suggest that global food pro-
duction will need to increase by 70 per
cent. Under a scenario of continuing
high population growth and regional
disparities in income, an additional 550
million people globally could be at risk
of climate-related hunger by 2080, with
65 per cent of this increase occurring in
Africa (Parry et al., 2009). There are key
post-harvest elements of food availabil-
ity, stability, access and utilisation. For
example, maintaining high quality and
sufficient stocks of stored grain enables a
household (or a nation) to provide itself
with a nutritional and safe supply of food
until the next harvest. Given that the
market value of grain typically increases
up until the next harvest, grain stocks
also provide a market-linked asset, part
of which can be sold if needed to cover
income shocks or emergencies.

m Post-harvest impacts of
climate change

Five key climate change trends

affecting different parts of SSA were
identified:
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m ageneral increase in temperature;

m more frequent occurrence of dry
spells and droughts;

m more frequent occurrence of high
winds, storms, heavy precipitation
events and flooding;

m more erratic rainfall;

m increased rainfall amount and/or
duration.

These climate change trends are
unlikely to occurinisolation from each
other or other drivers of change.

The potential impacts of each of
these climate change trends on the
different post-harvest activities, assets
(human, natural, physical, social and
financial) and human well-being out-
comes (food security, social, financial
and economic) were identified. An
example of this analysis for the poten-
tial impacts of a general increase in
temperature on the drying, pest man-
agement and storage activity stages,
and selected assets and well-being out-
comes s given in the Table on page 14.

m Post-harvest agricultural
adaptation to climate change

Despite the significant uncertainty
regarding the scale, type and interac-
tions of climate change impacts, miti-
gation and adaptation activities are
needed if we are to avoid the most seri-
ous consequences of global warming.
After establishing the potential impacts,
we identified a range of climate-smart
post-harvest agricultural adaptation
opportunities (see Box on the right).

Smallholder farming households
across SSA are well aware of the impor-
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tance of good food storage, and per-
ceive their ability to store food as a
strength influencing their capacity to
adapt to climate change and variability.
While the review highlighted just how
many climate-smart post-harvest adap-
tation opportunities are already known
and even practised by some farmers, it
alsoilluminated the scale and problems
faced in getting these ‘no-regrets’ post-
harvest practices into wider social and
economic use.

m Factors influencing the
adaptive capacity of post-
harvest systems

The successful application of post-
harvest technical solutions is depend-

Climate-smart post-harvest agri-

cultural adaptation opportunities

= Growing and/or storing crops and
varieties which are less susceptible
to post-harvest pest attack;

= Prompt harvesting;

= Adequate and protected drying;

= Maintenance of the physical storage
structures;

= Careful store cleaning and hygiene;

= Accurate estimation of food stock
requirements;

= Protection and monitoring of grain
to be stored for more than three
months;

= Use of low GHG emission food
preparation methods;

= Understanding and application of
basic food safety principles;

= Increasing farmer access to market
information and transport options;

= Use of early warning seasonal
forecasts to project how the climatic
conditions might impact on food
storage or marketing strategies;

= Use of more water, energy and
resource efficient processing, pack-
aging and transport operations;

= Ensuring plant breeders evaluate
post-harvest as well as pre-harvest
crop characteristics; and

= Helping farmers to learn from oth-
ers’ and their own experiments.
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Examples of possible effects of a general increase in temperature on selected aspects of post-harvest systems of durable crops

in eastern and southern Africa

Impact on post-harvest activities Impact on rural households’ Impact on human well-being outcomes
post-harvest assets

Harvesting and drying

= Increased rate of crop drying, in field and

at homestead
= Increased fire risk of the mature crop

Pest & disease management
s Faster reproduction of insect pests and

diseases (shorter lifecycles due to higher

temperatures) leading to more rapid
build-up of insects and fungi in stored
produce

= Increased risk of fungal rot and myco-
toxin contamination of stored products

= Pest and disease territories expand e.g.
to higher altitudes or previously cooler
areas

s Efficacy of some grain protectant active

ingredients decrease and others increase

Storing

= Higher pest incidence and carry-over
during ‘cold season’ increases the need
for thorough storage structure hygiene
and management of residual infestation
prior to storing new crop

= Increased pest reproduction and mobility

leading to need to re-winnow, sort and
re-treat grain midway through storage
period

= Increased moisture migration and con-
densation resulting in rotting zones in
grain bulks with excess free moisture

= Increased risk of reduced seed viabil-
ity especially for some legumes, e.g.
groundnuts

Human

s Labour productivity reduced by: heat
stress, reduced quality of diet and
increased health risks due to more
damaged produce, higher mycotoxin
contamination and increased food
prices

= Changes in post-harvest labour calen-
dar due to faster crop drying

Natural
s Crop varietal biodiversity loss if pests
destroy stored grain/seed

Physical

= Construction of traditional drying
platforms and storage structures more
difficult due to gradual loss of biore-
sources

Social

= Traditional food safety nets may not
cope with the increased demands
placed on them

n Greater fluctuations in seasonal grain
prices may act as an incentive for trad-
ers to store more grain

Financial

= Stored produce increases in value as
prices become higher and more vola-
tile, resulting in households attempting
longer storage periods to ensure either
greater profit or reduced expenditure
on food

Key: PH=post-harvest, H=Household level; L=Local level; N=National level; G=Global level

ent on a well-functioning agricultural
innovation system, which through
experiential co-learning practice can
overcome institutional constraints
which are preventing the scaling out
and up of post-harvest products and
processes. However, across SSA, there
is a desperate lack of skilled post-
harvest service providers at all lev-
els. As well as the post-harvest skills,
understanding is needed of the futil-
ity of ‘one-size-fits-all’ solutions and
the importance of responsive client-
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focused services which support expe-
riential learning processes to build the
adaptive capacity of smallholder farm-
ers to deal with increasingly uncertain
futures. Post-harvest aspects are under-
represented in most agricultural cur-
ricula. Peer learning is stifled by the
very private nature of activities such as
grain storage practices which usually
occur behind closed doors. Additional
knowledge gaps exist as regards under-
standing post-harvest gender roles.
The lack of investment in post-harvest

Food security

= Reduced quality and quantity of food
due to increased PH damage and loss
[H, L, N]

= Increased dependency on non self-
produced food [H, L] and imported
food [N]

Social

= Sale of productive assets (erosion of
coping strategies) [H]

= Erosion of traditional social safety
nets, as demands on them increase
[L]

= Decreased investment in human
capital (e.g. education, health and
nutrition) [H, L, N, G]

= Reduced self-esteem, independence
or human dignity associated with
receiving food aid when there is food
shortage [H, L, N]

Financial and economic

= Soaring costs of food relief and safety
net programmes [L, N, G]

= Resources withdrawn from long-
term plans to meet short-term
emergency needs, undermining
economic growth and development
[L, N, G]

= Rising food import bills [N]

= Re-orientation of public and private
sector investments towards mitigat-
ing and adapting to climate change
[N]

compared to pre-harvest agricultural
development, research and policy
activities only accentuates the prob-
lems of getting post-harvest knowl-
edge into use. Perhaps climate change
impacts and shocks will gradually
draw attention to the crucial role that
post-harvest agricultural adaptation
can play in strengthening livelihoods,
attracting support and developing
skills for getting the many ‘no-regrets’
climate-smart post-harvest adaptation
opportunities into use at scale.
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