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SUMMARY 

High levels of food loss help drive low availability and affordability of nutrient-dense foods 
such as fresh fruit and vegetables—which, in turn, contribute to poor-quality diets and poor 
nutrition outcomes in many low- and middle-income countries. Much of this loss occurs at the 
post-harvest stage, in which women often play a large role, and gender relations shape 
decisions along agricultural value chains, including adoption and use of technologies that 
could reduce post-harvest loss. However, there has been limited examination of how gender 
and gender-equity issues might impact post-harvest loss. As such, this working paper reviews 
the literature to draw together these two important topics.  

The paper first summarises the important role that women play in the post-harvest stage and 
notes various reasons why they might face different (likely higher) loss rates than men. It then 
explores barriers women face to the adoption of post-harvest loss-reduction technologies 
and some of the unintended consequences these technologies may have for women and 
gender relations. It highlights important data gaps on the topic of gender and post-harvest 
loss before discussing ways in which gender and gender equity can be better taken into 
account in programming related to post-harvest loss reduction.  

 

KEY MESSAGES 
• Women play an outsized role in the post-harvest handling and processing stage of 

the value chain, where considerable food loss occurs. 
• Due to lower access to resources and information, women may be at higher risk of 

experiencing high post-harvest loss rates and have lower ability to adopt loss-
reduction technologies. 

• These dynamics appear to be highly context specific, and the limited data and 
research available on gender and post-harvest loss make it difficult to diagnose 
challenges and identify solutions. 

• Post-harvest loss interventions should be designed based on an understanding of the 
local gender context, in partnership with women, and with an eye to increasing their 
empowerment.  
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BACKGROUND AND OBJECTIVE 

Nutrition contributes to improved health, development, productivity, and wellbeing, placing 
it at the foundation of achieving many of the Sustainable Development Goals (SDGs) (1)—and 
central within SDG 2, which aims at ending hunger and all forms of malnutrition. However, 
about one quarter of the population suffers from food insecurity, 70% of children in sub-
Saharan Africa and South Asia do not consume a diet of minimum diversity, and about 46% 
of them are deficient in Vitamin A (2,3). At present, vegetable intake is below recommended 
levels in 88% of countries (4). Diets low in fruits, nuts and seeds, or vegetables are among the 
main dietary risks that contribute to the global burden of disease, and it is estimated that 
improving dietary quality could prevent more than 11 million premature deaths, about 24% 
of total deaths in 2017 (5). 

Among the causes of these low levels of consumption are low food availability and high 
prices, particularly for nutrient-dense foods like vegetables, fruit, meat, fish, and dairy: in 
most countries, current levels of vegetable supply are insufficient to meet recommendations 
(4). Sub-Saharan Africa, for example, has about half the per capita vegetable availability of 
North America, a level that has barely grown in the past 50 years (6). On top of this lack of 
supply are prices that are too high relative to consumers’ purchasing power: it is estimated 
that 3 billion people cannot currently afford a healthy diet (7).  

In turn, one driver of low availability and affordability is high levels of food loss: at present, an 
estimated one-third of food produced is lost or wasted before being consumed (8), and the 
amount of food estimated as lost in 2017 would be enough to feed 940 million people (9). 
Food loss can increase food prices, reduce food availability and desirability, and reduce 
nutrient content. It is estimated that reducing food loss and waste in low- and middle-income 
countries (LMICs) by 10% could reduce fruit and vegetable prices by 14% (10). Reducing loss 
and waste thus has the potential to reduce hunger and undernutrition (12) while improving 
the environmental sustainability of the food system (11). The importance of addressing food 
loss and waste has been recognised in SDG 12, which aims to ensure sustainable 
consumption and production patterns—including by halving the level of food waste (11). 

Equally central to achieving the SDGs is gender equality (SDG 5). Gender equality also 
underpins the achievement of multiple other SDGs—including SDG 2, as women’s 
empowerment and gender equity are key determinants of access to nutritious food and 
productive resources. With some heterogeneity (12), there is generally a positive association 
between women’s empowerment and their own nutrition and food security and that of their 
young children (13–15), with studies linking maternal decision-making (16–19), autonomy 
(20,21), and empowerment in agricultural production (22) to indicators of better child or 
women’s nutrition. At present, however, women and girls are disproportionately denied 
access to education and healthcare, suffer from violence and discrimination, lack access to 
decent work, and face gender wage gaps—as well as being under-represented in political 
decision-making (11). 

This working paper will argue that these three issues—nutrition, gender equity, and food loss 
and waste, though rarely seen as interconnected, overlap: gender must be taken into account 
in interventions to reduce food loss, particularly if such efforts aim to benefit nutrition. Based 
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on a non-systematic narrative review of research and implementation experience, this paper 
discusses why gender is a relevant consideration in attempts to address post-harvest food 
loss and discusses potential ways to make loss-reduction interventions more gender-
sensitive. First, we summarise the main features of current post-harvest food loss and 
technologies to address it. 

POST-HARVEST FOOD LOSS 

Loss and waste occur at every point of the food supply chain, from farm to fork: during 
production, through storage and distribution, and in retail outlets and consumers’ homes. In 
higher-income countries, much of this loss occurs at the retail and consumer levels (e.g., 
when expired or cosmetically damaged food is thrown out). In LMICs, however, much of it 
happens before this stage: it is estimated that 14% of all food produced globally is lost after 
harvest and before retail (23). For perishable (and highly nutrient-dense foods), the levels are 
even higher, exceeding 20% for fruits and vegetables (23). In areas with poorly developed 
supply chains and limited infrastructure (such as roads and electricity grids), levels are higher 
still, reaching an estimated 43.5% for vegetables and 55.9% for fruits in sub-Saharan Africa 
(24). For the purposes of this paper, we focus on this post-harvest loss (PHL), given its 
significant scale in LMIC food systems.  

Numerous technologies and techniques exist for reducing PHL levels. These include simple 
solutions, such as reusable plastic crates for storing and transporting fresh fruit and 
vegetables, which can significantly lower levels of loss—for example, from 40% to 5% in 
studies in Nigeria (25,26) and from 15-20% to 4-5% in research in India (27). They also include 
those that are more technologically complex, such as hermetic storage bags, processing 
technologies, or refrigerated trucks and cold-storage rooms. It has been estimated that 
scaling-up promising interventions could reduce losses of vegetables and fruits in sub-
Saharan Africa to 10.7% and 24.8%, respectively (24).  

 

 

Figure 1. Reusable Plastic Crates (left) and solar tunnel dryers (right) are two examples of 
technologies to reduce PHL 

Since loss occurs throughout the value chain, achieving a major reduction in loss levels would 
require such technologies to be adopted, where relevant, throughout the value chain—e.g., 
in the warehousing, cold storage, logistical, wholesale, processing, and retail services that link 
farms to consumers (28). The decision to deploy these potentially impactful interventions, 
however, is generally made by individual farmers, entrepreneurs, or business owners within a 
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supply chain. As such, it is important to consider these actors’ needs, preferences, and 
constraints, as well as the relationships between them. These actors comprise both men and 
women, interacting with one another and embedded within larger social structures that are 
not necessarily gender neutral—making gender issues relevant to consider. 

WHAT DOES GENDER HAVE TO DO WITH POST-HARVEST LOSS? 

WOMEN ARE HIGHLY INVOLVED IN POST-HARVEST STAGES OF FOOD VALUE 

CHAINS 

Women’s participation in agriculture varies by region (29), but in many African countries, 
women make up close to 50% of the agricultural labour force (30). Women are also active 
across the latter stages of food value chains, from on-farm processing to retail. Indeed, 
compared to other sectors, women tend to be over-represented in the agri-food sector. In 
West Africa, for example, 68% of employed women work in the food system, and women 
represent 83% and 72% of those employed in food processing and food marketing, 
respectively (31). While women tend to be underrepresented in wholesale and formal-sector 
retail (e.g., supermarkets) (32,33), they are often dominant in informal-sector retail—for 
example, about 80-90% of street food sellers in Nigeria are women (34,35). Upstream in the 
value chain, women tend to be concentrated in post-harvest handling and processing (32,33). 
In many LMIC settings post-harvest operations such as processing, handling, and storage are 
principally carried out by women (36). Gender relations are central to the social and 
economic context that shapes agricultural value chains, including the types of jobs available 
to men and women, pay gaps, time use, decision-making, and access to labour-saving 
technology (37), and the high level of women’s involvement in the post-harvest stage 
confirms the relevance of considering gender when examining post-harvest loss. 

GENDER LIKELY IMPACTS POST-HARVEST LOSS  

Women’s typically lower endowment of resources represents one way in which gender may 
influence PHL levels in LMICs. PHL levels are influenced by access to technology, market 
information, knowledge and training, transport, and infrastructure (23). All of these factors are 
also influenced by gender, with women in LMICs (particularly in rural areas) generally having 
lower access than men (38–41). For example, contact with extension agents is lower among 
women farmers (42), giving them less access to the information and skills training that 
facilitate the adoption of new technologies (including those for loss reduction during storage 
and transport). Indeed, African women farmers are less likely than their male counterparts to 
adopt improved agricultural technologies (43). Research on grain loss in rural Ethiopia (44) 
found that women’s disempowerment led them to use less effective methods to prevent 
losses, some of which (e.g., treating grain with chemicals) might threaten food safety.  

Women’s ownership of land also typically lags far behind that of men (29), which may make 
them less willing or able to invest in PHL-prevention equipment or practices. Women are 
often less involved than men in cooperatives and other professional networks; this can further 
limit access to processing facilities, technologies, and markets, exacerbating PHL (23). It can 
also limit access to knowledge and social capital, which facilitate technology adoption. 
Women also generally have lower access to high-quality storage facilities and technologies, 
which can result in more damage and loss (32). This lack of access can pressure women to sell 
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their crops during harvest season, when prices are at their lowest, exacerbating income gaps 
between men and women (32). Finally, gender differences in crop choice can influence PHL; 
in many settings, women are concentrated in the more perishable crop value chains (e.g., 
fresh vegetables, as opposed to nuts and grains); this can increase their need for suitable 
storage options and their losses when they lack them (32). 

 

Figure 2. Women often play large roles in the post-harvest stage of the value chain, such 
as winnowing (left) and drying grain (right) 

GENDER ALSO IMPACTS THE ADOPTION OF PHL-REDUCTION TECHNOLOGIES  

Women also face constraints when adopting PHL-reduction technologies. Women may have 
different preferences for PHL-reduction technologies than men (45,46), but the technology 
design process often does not include the voices of women or prioritises those of men. 
Within a household, men and women often have different levels of bargaining power when 
making decisions, as well as different preferences for allocating resources (47–49). These 
dynamics have potential implications for technology adoption. A study on PHL reduction for 
cassava in Ghana, Nigeria, and Vietnam, for example, found that men made the final 
decisions to allocate and use resources related to PHL reduction and owned most production 
and processing assets – although women were commonly responsible for post-harvest 
management (50). Gender inequalities in time use, decision-making, and access to 
technology were also identified as drivers of PHL for maize, millet and sorghum in Burkina 
Faso (51). Research in Zambia found that women also had lower access to fish processing 
technologies, increasing their loss rates (52,53).  

Women’s limited access to assets and financing (54,55) may also make them less able to 
adopt PHL-reduction technologies (32). This applies to not only smallholder farmers but also 
women-owned businesses at other stages of the supply chain: women entrepreneurs in 
LMICs tend to face barriers to establishing, formalising, and growing agri-food businesses 
(56)—which may impact those businesses’ ability to adopt loss-reduction technologies and 
practices. Barriers to accessing business finance tend to be particularly high for agri-food 
firms in LMICs, given the perceived riskiness of the sector (57).  

A study of the fish supply chain in Zambia (52,53) casts light on how women’s double work 
burdens (i.e., carrying out childcare and other household tasks at the same time as 
‘productive’ work) may impact PHL. Double-tasking in this way was found to lead to less 
attention paid to processing, resulting in over-processing or loss/theft during drying. Some 
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women also often started out with lower-quality fish to process, as they could not carry heavy 
loads or travel long distances due to domestic responsibilities, making it not possible to 
access fresher, better-quality fish found in more distant places. This resulted in higher losses 
for women processors.  

Finally, when technology is adopted, it can have unexpected effects on women (both positive 
and negative) due to gender roles and dynamics. A gender analysis of improved storage silos 
for maize in Zambia found that switching from traditional granaries to metal silos improved 
food security in some households but led to women losing their traditional role of controlling 
household maize stocks in others—and also led to job creation for silo-makers, all of whom 
were men (58). However, women in Kenya reported that the use of silos reduced their labour 
burdens and improved their health (due to lower levels of storage chemical exposure) (59). 
And promoting silos and hermetic bags for maize storage in Zimbabwe was found to slightly 
increase sharing of post-harvest tasks between men and women, to increase shared decision-
making, and to decrease women’s time use for maize cleaning (due to lower levels of 
contamination) (60). In Tanzania, research found that warehousing systems that were meant 
to improve quality of rice storage was disempowering for women, as only the person who 
deposited the crops in the warehouse (typically the husband) was given information about 
their rice stock (46).  

IMPORTANT GENDER DATA GAPS EXIST RELATED TO POST-HARVEST LOSS 

Despite these myriad linkages, there has generally been limited investment into 
understanding and addressing gender-equity issues at the post-harvest stage than within 
agricultural production (32). In particular, gender has rarely been considered in research on 
PHL, and most estimates of PHL levels do not report separately for male and female farmers 
or value chain actors; for example, a recent systematic review of PHL in Africa found that only 
3 of 213 studies reported loss rates separately for men and women (24). The evidence that 
does exist is inconsistent. A study of the fish supply chain in Zambia (52,53) found that self-
reported losses were higher for female than male processors and traders. In contrast, analysis 
of survey data from Tanzania found women-headed households to have lower PHL likelihood 
than those headed by men (61)—but differences between men and women within 
households were not taken into account.  

As these contrasting results emphasise, different dynamics and interactions between gender 
and PHL noted above are highly context-specific—making it particularly important to obtain 
more and better data these differences across contexts.  

 

TAKING GENDER INTO ACCOUNT IN POST-HARVEST LOSS-REDUCTION 

PROGRAMMING 

There are thus numerous ways in which gender can influence PHL levels and the ability to 
address it. Given this, gender issues should be considered in the design and implementation 
of PHL-reduction programmes. In its 2019 State of Food and Agriculture report, FAO 
emphasised the importance of gender-sensitive approaches to food loss reduction, stating, 
‘interventions to improve women’s standing and decision-making power in the consumption 
and sale of household production may help reduce food losses’ ((23), p. 79). There are 
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demonstrated links between women’s empowerment and nutrition and food security, and 
agricultural interventions to improve nutrition tend to be more impactful when taking 
women’s empowerment into account (62). As such, enhancing women’s ability to access and 
benefit from PHL approaches and technologies could have dividends not only for reducing 
PHL levels but also for improving household nutrition. 

Interventions that reduce PHL could be empowering if they reduce women’s workloads and 
drudgery and free their time to engage in other income-generating or wellbeing-enhancing 
activities. Alternatively, technology introduction can displace women from their traditional 
roles (e.g., winnowing or grinding grain) (63), and could place additional burdens on women’s 
time. As many women already have limited time to begin with—often juggling productive 
work with care work and community service—this can have potentially detrimental 
consequences for their empowerment and wellbeing (64). It can even impact nutrition and 
health by reducing time for cooking, childcare, accessing healthcare, and leisure (65–69), with 
specific impacts varying by context (70). It is thus important to consider whose labour is being 
saved by ‘labour-saving technologies’ related to PHL, and at what point in the value chain 
(60). And PHL reduction intervention can also have unexpected and mixed effects —such as 
displacing women’s traditional role and lessening their control but still having a net positive 
effect due to significantly reducing drudgery (71). 

This makes it critical to carefully consider women’s needs and preferences, within a given 
context, in the design of PHL technologies and loss-reduction interventions. Women should 
be part of the design process for new technologies; in settings where girls play a large role in 
post-harvest handling, their needs and preferences should also be considered. 
Recommendations for PHL-reduction approaches should be based on gender-sensitive 
analyses that identify any gender-based constraints that actors face at critical loss points in 
the supply chain and consider differences in needs, capacities, and preferences between 
women and men. For example, such technologies and techniques could include storage 
equipment that requires little financial outlay and is adaptable to smaller scales of production 
as well as processing approaches that extend shelf life (thereby avoiding food loss) while also 
resulting in higher-value or faster-cooking nutritious foods—thereby facilitating women’s 
ability to earn income or to conveniently feed their families. However, while being responsive 
to the needs of women and girls, it is important to avoid pigeon-holing women into a 
particular ‘type’ of consumer or producer (e.g., low-growth or small scale), as this can feed 
negative stereotypes and be counter-productive in the long run (72).  



 GAIN Working Paper n°20 
 

8 
 

Gender issues also need to be taken into account when considering the means through 
which an intervention is distributed. For example, GAIN’s Post-harvest Loss Alliance for 
Nutrition (PLAN) programme (see Box 1) worked to distribute reusable plastic crates through 
tomato farmers’ cooperatives and traders’ associations in Ethiopia—a seemingly gender-
neutral intervention. However, the approach was found to have poor reach among women, as 
almost all members of these organisations were men (73). Training approaches that require 
women to travel or spend extensive time outside the home may run into barriers related to 
women’s constrained time, limited transport options, and gender norms. Technology 
diffusion approaches that rely on private-sector financing for the purchase of technologies 
are likely to also be gender-inequitable, as women-owned agri-food businesses in LMICs 
often face higher barriers to accessing financing (57). 

To improve gender equity, potential approaches to consider are working with existing 
women’s groups, using women as trainers or extensionists, using gender targets or incentives 
to increase women’s representation and leadership within male-dominated groups, and 
focusing on the parts of the value chain where women tend to be most active (e.g., 
processing as opposed to transport). If feasible, adopting gender-transformative approaches 
that integrate interactive behaviour change communication on gender equity for decision-
making and resource use may help to shift underlying gender norms and better empower 
women, such as by increasing their decision-making power on topics related to PHL 
reduction (74). Across all intervention types, it will be essential to include women as active 
participants in shaping the modalities of service delivery to ensure that it responds to their 

BOX 1.  GAIN’S POSTHARVEST LOSS ALLIANCE FOR NUTRITION (PLAN) 

Aiming to support agri-food supply chain SMEs to reduce postharvest loss, GAIN created the 
Postharvest Loss Alliance for Nutrition (PLAN) in 2015. PLAN brings together different actors 
from across a given supply chain within a given setting to jointly identify the causes of PHL 
and work to address them, with a specific focus on the availability of highly nutritious foods. 
PLAN targets three main challenges: a lack of coordination among supply chain actors; a lack 
of access to the technical expertise needed to adopt improved technologies or support new 
innovations, particularly cold chain, crating, and processing; and insufficient access to the 
financial resources needed to adopt improved methods and technologies. PLAN does this 
through three main interventions: (1) Improving coordination among actors within a given 
food supply chain through the Alliance; (2) Building capacity, providing access to finance, and 
encouraging SMEs to adopt improved practices and technologies through business-to-
business (B2B) mentorship; and (3) Fostering new innovations in post-harvest loss technology 
through Innovation Challenges. To date, PLAN has been implemented in Nigeria and 
Ethiopia (with a focus on tomatoes) and Indonesia (with a focus on fish) (65). 
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needs and to carefully consider the gender dynamics shaping the value chain (54) and where 
PHL fits within those.  

Finally, the gaps women face in access to training, skills, and technology are due to a 
combination of gender norms and social biases, lower capital access, mobility limitations, 
lower levels of education, lack of decision-making power, and limited time due to women’s 
high burden of care work (39,75). The benefits of women's participation in agricultural value 
chains are largely determined by their control of productive resources and household level 
decisions (76), and attempts to increase women’s entrepreneurship often have limited 
benefits if restricted to small, household-based enterprises that do not provide access to 
more lucrative revenue streams (77). PHL-reduction interventions must take such factors into 
account when considering their approach—and, in the long term, work to transform social 
and political systems to create a more level playing field for men and women farmers and 
entrepreneurs in the agri-food sector. Through such approaches, PHL-reduction programmes 
can not only reach women, but also better benefit and empower them (78).  

CONCLUSION 

This brief review has highlighted certain gender issues associated with post-harvest loss and 
interventions to reduce it in LMICs. There are some limitations to this analysis: it tended to 
focus primarily on challenges and barriers, largely due to the focus on those in prior research, 
but it is important to note that there are also advantages to being a female farmer and 
entrepreneur and that women often take more nuanced views of how gender impacts their 
livelihood, seeing both advantages and downsides (79). Further, many barriers to reducing 
PHL in LMICs are faced by both men and women—even if some may be higher for women 
than men. Women are also not a homogenous group, and gender is only one component of 
identity; the opportunities and constraints women face when it comes to PHL reduction thus 
vary widely (such as across ethnic groups, (59)), with many exceptions to the general 
tendencies discussed here. Finally, very limited research has been done on gender issues 
related to PHL, and the results that have been found have proven highly context-specific: 
there is a need for more in-depth and rigorous work examining different technologies and 
approaches in diverse value chains and geographies and among diverse men and women. 

Despite these limitations, the review confirmed that post-harvest loss is not a gender-neutral 
phenomenon. Instead, gender likely influences PHL levels as well as a farmer or 
entrepreneur’s ability to adopt PHL-reducing technologies. This occurs due to different roles 
within the value chain and sector, differences in decision-making power, different 
preferences, and differences in access to information, financing, and technology—as well as 
to technology development and programme implementation that does not consider the 
needs of both women and men. Women’s ability to reduce loss may also be impacted by 
their ‘dual burden’ of care work alongside ‘productive’ work.  

Improving the uptake and effectiveness of PHL-reduction strategies will likely depend partly 
on ensuring that the voices of women—who represent a large share of the actors in agri-food 
value chains—are taken into account in the design of interventions and approaches for 
implementing them. Through a women-led or women-centred approach, and through pairing 
PHL-focused interventions with those aiming for women’s empowerment, considerable 
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progress could be made to reducing levels of post-harvest loss, with positive ramifications for 
environmental sustainability and human nutrition.  
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