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T
he adoption of the United Nations Sustainable Development 
Goals (SDGs) in 2015 signalled a global commitment to 
combat hunger and improve the well-being of small-scale 

producers and the environment. Small-scale producers contrib-
ute substantially to the food supply1–3, yet many experience food 
insecurity4. They are also highly vulnerable to climate change and 
environmental degradation5 with particular severity in sub-Saharan 
Africa (SSA) and South and East Asia6.

Farmer organizations (FOs) such as associations, cooperatives, 
producer organizations, self-help and women’s groups, are col-
lective institutions intended to support members’ interests7,8. FOs 
may help small-scale producers access markets, credit and rural 
extension services9,10 as well as manage shared natural resources11. 
FOs can build farmer skills in production, marketing and leader-
ship and strengthen psychological well-being12. Building on these 
contributions to farmers, FOs have become core elements of rural 
development, agricultural productivity and anti-poverty policies—
especially in Africa and South Asia13,14.

Questions have arisen about the equity of FOs, including 
whether they serve mainly middle-class farmers, rather than the 
poorest and most vulnerable farmers15,16. In some contexts, FO 
benefits have been shown to vary depending on the crops grown, 
farmers’ access to resources and membership heterogeneity14,17. 
Experience from Kenya, Ethiopia and South Africa also indicates 
that FOs often depend on support from governments and other 
agencies18,19 and that the benefits of FOs to individual members 
can be limited by production volumes, infrastructure challenges 
and inadequate banking services, as well as limited managerial and 
leadership skills16,20.

More evidence on the impact of FOs is urgently needed for gov-
ernments and donor organizations to identify effective interven-
tions to achieve the SDGs, including target 2.1 to fight hunger, 2.3 
to improve the income of smallholders and 2.4 to promote envi-
ronmentally friendly agricultural practices and responses to climate 
change. Although several studies have reviewed the contributions 
of FOs towards those objectives, most have focused on a subset of 
FO types and/ or individual countries12,21,22. Many have not applied 
a systematic approach23.

Here we explore the contributions of FO membership by review-
ing the scientific literature on the impacts of FOs on small-scale 
producers in SSA and India—both of which have a long tradition 
of cooperatives and other FOs24,25. More specifically, we analyse the 
findings of 239 studies to elicit the contributions of FOs to income, 
empowerment, agricultural production, food security and the envi-
ronment. Details of the literature screening and eligibility criteria 
can be found in the Methods and in Box 1.

Results
Overview of the included studies. The 239 studies included in this 
scoping review document FOs in 24 countries (Fig. 1). All studies 
were published between 2000 and 2019, most (192, or 80% of the 
total) since 2010. The majority used quantitative methodologies 
(53%) and involved at least 100 respondents (64%).

The reviewed studies included seven types of FOs (Fig. 2b): 
agricultural cooperatives, farmer associations and groups, rural 
self-help groups and women’s groups, dairy cooperatives, pro-
ducer groups, natural resource management groups and rural  
financial cooperatives.
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We characterized the studies by FO membership and crop type, 
where relevant. Out of 228 studies that provided data on mem-
bership, 171 studies (75%) involved FOs with open membership,  
unrestricted by gender, age or any other qualification. The 
other studies (25%) had exclusively or mostly women members 
(Supplementary Fig. 1.3).

Of the 238 studies that provided data on type of production, 
more than half (132, or 55% of the total) focused on crop pro-
duction alone and included FOs working with cereals, vegetables, 
coffee and fruits; 24% (56 studies) focused on livestock only, and 
21% (51 studies) focused on both crop and livestock production 
(Supplementary Figure 1.3). Agricultural cooperatives and farm-
ers’ associations had the strongest focus on crop production (73% 
and 68% respectively). We found only limited information on other 
FO characteristics, such as membership costs (found for 37 studies, 
15%) (Supplementary Fig. 1.4).

FO services for members. The services FOs provided to their 
members can be grouped into 11 categories (Fig. 2), of which 
the most common (129 studies, 54%) was ‘marketing services to 
increase product sales’ (such as connecting to specific markets to 
sell products, shared transport or storage of the products and the 
establishment of contacts between FO members and buyers). The 
second most common category was ‘providing access to market 
information’ on product prices and trends, seasonality and regional 
changes (111 studies, 46%). The third most common was ‘extension 
and educational services’, which both promote improved produc-
tion and marketing practices, as well as build financial literacy (89 
studies, 37%). The first and third categories were widely represented 
regardless of the type of FO or membership. Other services, such 
as linking farmers to external programmes, infrastructure develop-
ment/management and policy advocacy with local/sub-national 

governments, were also found in some FOs, but their frequency in 
the reviewed studies is low.

Most studies described FOs that provided multiple services, but 
25 of the studies (4%) focused on FOs that solely provided financial 
services, including financial cooperatives and rural self-help and 
women’s groups. FOs offering multiple services typically addressed 
output marketing, market information and extension services and 
were analysed by 32% of the studies. They were mostly agricul-
tural or dairy cooperatives, farmer associations and groups. Studies 
focused on the FOs from India show that rural self-help groups and 
women’s groups tended to deliver financial, extension and education 
services such as certification and improved production practices, 
financial literacy, marketing skills and skills for income genera-
tion, strengthening members’ access to income, savings, credit  
and empowerment.

FO membership impacts. The observed FO impacts could be 
grouped into six categories: income, yield, production quality, envi-
ronment, empowerment and food security (Fig. 3a). Of the 239 
studies, 98 (41%) focused on a single measurable impact (that is 
‘improved’ or ‘not improved’) in response to FO membership.

Sixty-seven per cent of the studies (161) reported only cases of 
improvement (in one or more impact categories) associated with 
FO membership; 21% (50) reported both cases of improvements 
and cases of non-improvements (in one or more impact categories). 
Finally, 12% of studies (28) reported only cases of no measurable 
improvement (in one or more of the impact categories studied).

Income. Changes in income are the most investigated impact, 
included in 174 studies (73%). Of the 239 studies, 58% identified 
positive impacts on income and only 15% saw no improvements 
at all. These income improvements were mostly delivered by FOs 
engaged in crop production (55%) and with no restriction on mem-
bership (67%) (Fig. 3b). The proportion of studies that reported 
improvement in incomes is similar across FO types (Fig. 3c), except 
for natural resource management groups (mostly water and forest 
user associations), for which only a third of the studies reported 
positive effects. More than two-thirds of the studies analysing 
self-help and women’s groups reported improvement in incomes.

Among the services offered by FOs, marketing assistance for 
farm products and services that provide access to market informa-
tion have the highest association with improvement in incomes 
(Fig. 3d). Extension and financial services also seem to play a posi-
tive role, but natural resource management services do not seem to 
translate into short-term improvement in incomes. Our data, how-
ever, do not indicate whether income gains are achieved through 
a combination of these services or whether a few services on their 
own have a large influence on improving incomes.

In the studies that quantified changes in income (33, or 14%), 
increases ranged widely from 3% to 70% over the studied period 
(often between 2 and 5 years). Out of our 239 studies, 7 (3%) 
reported inconsistent income gains characterized by fluctuations 
over years and seasons. Such fluctuations were attributed to external 
and socio-demographic factors such as commodity prices, weather 
and climate impacts, crop and livestock losses caused by pests and 
diseases, varying product quality and insufficient family labour, or 
illness of household members26,27. However, 25 studies (10%) men-
tioned that FOs assisted famers to stabilize their income through 
access to reliable markets, higher bargaining power with wholesal-
ers and retailers, and more stable prices through access to consistent 
and reliable markets. This indicates that FOs have the ability to miti-
gate risks that cause fluctuations in the incomes of their members.

Production quality. After income gains, improved production quality 
was the next most commonly reported impact. Changes in produc-
tion quality were typically measured in terms of improved quality of 

Box 1 | Key definitions for the identification of relevant studies

Small-scale producers. Rural producers that meet at least two of the four 
following criteria: land size, labour availability (especially family members), 
market orientation (that is, whether production is for personal consumption or 
sale/barter in markets) and economic size.

Farmer organization. Formal or informal membership-based, collective 
action institution with the purpose of assembling and possessing established 
organizational structure to support members in pursuing their individual 
and collective interests. One essential function is to organize relations with 
the external world to mediate between members and others who act in their 
economic, institutional and political environment. This definition includes 
farmers’ associations, farmer cooperatives, farmer clubs, farmer groups, 
producer organizations and women’s groups.

FO services. Actions, strategies or activities undertaken by FOs to help 
small-scale producers/smallholder farmers generate more income and have 
better access to food and other raw materials. Typical examples are agricultural 
extension, education, training and other ways to work with or for farmers.

Environmental impacts. Positive or negative impacts of FO services on the 
environment. Positive impacts may include improved water quality, greater 
water availability, reduced erosion, reduced pollution, greater use of renewable 
energy, greater climate change resilience and lower vulnerability. Negative 
impacts could include water, soil and air pollution, deforestation and so on.

Livelihood impacts. Changes to the capabilities, assets (stores, resources, claims 
and access) and activities required for living.

Sustainable livelihood. A livelihood that can cope with and recover from 
stresses and shocks, maintain or enhance its capabilities and assets, and 
provide livelihood opportunities for the next generation; it also contributes net 
benefits to other livelihoods at the local and global levels and in the short and 
long terms. In this scoping review, income and food security are the two most 
important components for measuring impacts on livelihoods.
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crops, especially fruits and coffee, as well as dairy products. Positive 
contributions to production quality were reported in 48 studies 
(20%) whereas no improvements in production quality could be 
identified in 13 studies (5%). Positive impacts on production quality 
were mostly delivered by FOs engaged in crop production (65%) and 
in FOs with no restriction on membership (79%) (Fig. 3b).

With few exceptions, the share of studies that find positive 
impacts of FOs on production quality is similar across FO types. 
Studies analysing rural self-help and women’s groups provide few 
accounts of production quality improvements and there seems to  
be no association between financial cooperatives and quality 
improvements (Fig. 3c).

The reported improvements in production quality are mostly 
driven by marketing information and output marketing services, as 
reported in around two-thirds of the studies (Fig. 3d). This mostly 
related to a switch to organic production, stronger connections 
with buyers and improved value chains, as found by Bezecon28. The 
provision of extension and input marketing services also seems to 
matter, as indicated in one-third of the studies, mostly focused on 
improved practices in the field, collection and storage. Other types 
of FO services seem to have a limited association with production 
quality improvements.

Yield changes. Typically, indicators to measure changes in yield 
include amount produced per hectare or per animal for livestock, 
volume of dairy products and reductions in crop losses. Positive 
contributions to yield were delivered in 46 studies (19%), while 
no improvements in yield were listed in 27 studies (11%). Positive 
impacts on yield were mostly delivered by FOs engaged in crop pro-
duction (70%) with no restriction on membership (87%) (Fig. 3b).

Improvements in yield were mostly driven by producer groups, 
farmers’ associations and agricultural cooperatives, for which 
approximately one-quarter of the studies reported yield improve-
ments. Studies analysing other FO types reported yield improve-
ments much less often or, in the case of financial cooperatives, did 
not report any improvements (Fig. 3c).

As in the case of impacts on incomes, output marketing services 
seem to matter the most for yield improvements. Extension services 

and access to market information are the other two services that are 
associated with higher yields (Fig. 3d). A greater capacity of pro-
ducers to deploy sophisticated inputs and management practices, 
as a result mainly of FO extension services in combination with 
access to inputs, may have a strong effect on members’ yield levels, 
as found in Chindi et al.29 and Wassie at al.30. Extension services pro-
vided by FOs have been shown to have positive impacts specifically 
on the use of fertilizers or high-quality and climate-resilient seeds31.

Environment. In 57 studies (24%), there were documented 
improvements in environmental parameters mostly in terms of 
resilience-building such as flood protection, wetland management 
to promote nature-based solutions to climate change, water and 
land conservation practices to respond to climate change impacts, 
improved water quality and quantity and soil conditions, and 
reduced erosion. All these factors contribute to longer-term yield 
improvement, sustainable production and risk reduction, so they 
can be expected to have measurable long-term effects on farmer 
income (beyond the period of study).

However, 15 studies (6%) mentioned no improvements or nega-
tive impacts on the environment, mostly relating to water pollution 
and land clearing. Positive impacts on the environment were mostly 
delivered by FOs engaged in crop production (53%) with no restric-
tion on membership (78%) (Fig. 3b).

Unsurprisingly, positive environmental impacts are predomi-
nantly reported by studies focused on natural resource manage-
ment FOs. Only a few studies concerned with FOs for economic 
support, such as agricultural and dairy cooperatives, report posi-
tive environmental impacts (Fig. 3c). However, it is possible that 
studies that focus on FOs oriented towards economic support do 
not measure environmental impacts. In these cases, any positive 
impacts in terms of income and yield may have actually resulted 
from sustainable practices such as improved soil and water man-
agement as well as adaptation responses to climate change impacts. 
The only substantial impacts were adaptation to climate change 
and resilience-building (11 studies, or 4.6%) and implementation 
of organic farming methods (10 studies, or 4.2%). There were also 
examples of engagement in forest and biodiversity management, 

1–5

6–10

11–20

21–50

51+

Number 

of studies

74

40

25

16

1

7

6 1

1

1

2

9

2

22
3

2

3

3

1

1

1

3

6

9

Fig. 1 | Studies included by country. the map shows the number of studies analysing FOs included in the review by country (n = 239) in each of the  

24 countries considered.

NATURE FOOD | VOL 1 | OCtOBER 2020 | 620–630 | www.nature.com/natfood622

http://www.nature.com/natfood


ARTICLESNATURE FOOD

addressing water quality and availability and the use of renewable 
energy. These activities were motivated by production needs such as 
irrigation or energy for processing and storage (for example Bekele 
and Ando32) or as the outcome of particular government support 
campaigns to improve irrigation, for example33.

Environmental improvements were delivered by specific ser-
vices targeting natural resource management (mostly water, forest 
and pasture) as well as outcomes of market information and output 
marketing (Fig. 3d). In addition, studies focusing on other types 
of FOs that deliver extension and marketing services also reported 
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environmental improvements, as some of the promoted manage-
ment practices aimed at better yields (such as small-scale irrigation 
and targeted fertilizer application) were provided by FO exten-
sion services that in turn contribute to improved water quality and 
quantity34. Management practices promoted by such FOs, aimed at 

improving yields and/or resource use efficiency (such as small-scale 
irrigation and targeted fertilizer application), were also found to 
contribute to improved water quality and quantity34.

For natural resource management groups, livelihoods were 
strengthened and made more resilient through improvements in the 
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quality or quantity of forest resources, irrigation water or pasture. 
More predictable and secure access to forest resources also provided 
a risk management strategy to deal with income fluctuation, as illus-
trated by Maretzki26, Ingabire et al.27 and others.

Other impacts. Of the studies on self-help and women’s groups—pre-
dominantly located in India—about 20% reported improvements in 
food security and 31% in social empowerment. Natural resource 
management groups are the other type of FOs reporting such 
benefits, although present in very few studies. Empowerment was 
measured through self-reported increases in confidence and psycho-
logical well-being and participation in domestic decision-making, 
as well as improved business knowledge, leadership and manage-
ment skills, and engagement in civic affairs. Approximately 20% of 
the studies mentioned the importance of higher income and access 
to credit to pay school fees, health care costs or to increase savings. 
The information on food security benefits is limited, with only  
19 studies (8%) addressing this parameter. These studies focused on 
assistance related to food access through income fluctuations as well 
as through increasing food availability due to extension support and 
access to inputs resulting in yield improvements.

Factors affecting FO service delivery. Studies were also assessed 
for their reporting of factors that could have mitigated or strength-
ened the impacts of the FOs’ membership and service delivery. 
These were placed in two groups, concerned with external and 
socio-economic factors, as detailed below.

External factors. To assess the reported role of external factors on 
FO services, we first focused on support provided by national gov-
ernments to FOs (Fig. 4). Of the studies reviewed, 40% reported that 
FOs received government support in the form of input and invest-
ment subsidies, conditional and unconditional cash transfers, infra-
structure support programmes to develop roads, irrigation, storage 
facilities and others, non-targeted support to assist with start-up 
costs, government-financed extension services and tax exemptions 
on FO products. Besides government support, 25% of the reviewed 
studies mentioned support from local non-governmental organiza-
tion (NGOs), international projects or donor initiatives. Across the 
various types of FO, the highest rate of government support was 
reported in studies of natural resource management groups (60%), 
although a higher share of farmers’ associations and groups received 
external support when NGOs were included.

Other external factors beyond government or NGO support have 
been reported relating to climatic, weather and extreme events that 
affected production, changes in local administration and migration. 
From these three factors, climate variability and related effects were 
mentioned in 30 studies (12.6%) because of their negative implica-
tions for production and yield. Local administration was listed in  
17 studies (7.1%) which typically stressed the importance of rela-
tionships with local governments to improve the ability of FOs to 
successfully deliver services.

Some of the reviewed studies identified specific recommen-
dations for government policies to assist in service delivery and 
strengthen the impacts of FOs. The most common suggestion was 
to direct government support to FOs through extension services, 
access to credit and support for market access, as well as infra-
structure investment (28 studies, 12%); and strengthening natural 
resource management policies, mostly on water management and 
climate change adaptation (27 studies, 11%).

Finally, our scoping review identified a small number of stud-
ies (14, or 6%) that referred to interactions with the private sector 
in terms of FOs’ contracts with input companies, interactions with 
private-sector buyers, engagement in contract farming and private 
sector-driven extension provision.

Socio-economic factors. FO impacts can vary between mem-
bers as households are highly heterogeneous in terms of their 
socio-economic characteristics and ability to take advantage of FO 
services. Sixty-eight of our studies identified factors influencing 
membership and service delivery (Table 1). These factors (which are 
inter-related) include gender and gender relations, access to land, 
education and poverty levels and remoteness/access to infrastructure. 
We also found four studies (1.7%) that identified support to purchase 
inputs for production or access education for poor households21,35.

Discussion
As our scoping review shows, the literature on the impacts of FO 
membership on small-scale agricultural producers covers different 
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Table 1 | Major types of socio-economic factor influencing the 
impacts of the FOs

Factors and 
share of studies

Observed e�ects

Gender and 
gender relations 
(22; 9.2%)

Most of the FOs contribute to increasing male control 
over production and revenues. Men are more likely to 
purchase fertilizers and other inputs and have better 
access to credit.
Predominantly male membership of FOs can be a 
barrier to female participation.

Access to land 
and assets  
(17; 17.1%)

Members of FOs are likely to have larger land holdings 
than other community members and possess at least a 
radio and some durable goods.
the poorest landholders with the smallest plots tend 
not to be members.

Education  
(16; 6.7%)

FO members tend to have attained primary education 
or higher. Farmers with lower levels of education are 
less likely to be members of FOs.

Poverty  
(20; 8.4%)

Poorer farmers are less likely to participate in FOs 
due to limited financial resources to cover FO fees, 
purchase inputs and participate in FO decisions.

Distance to 
markets  
(9; 3.8%)

Farmers isolated from year-round roads are less likely 
to be members of FOs. the distance to markets is 
negatively correlated with membership.

the number of studies and the percentage of the total (n = 239) are shown in parentheses.
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types of FO in multiple countries of SSA and India. Positive impacts 
on farmers’ income, yield and production were found, as well as 
some benefits for food security and the environment.

FO services and members’ incomes. Our review revealed that FO 
services that enhance access to markets—for example, product mar-
keting and market information—have positive impacts on member 
income as well as yield and product quality. This is consistent with 
the broader literature, which argues that the diverse services that 
FOs provide to connect small-scale producers to markets lead to 
positive impacts by assisting the individual members to overcome 
challenges such as low quantity or quality of products and frequent 
supply constraints, as well as by assisting with skill development and 
access to inputs22. In addition, access to financial services was shown 
in our findings to be critical to achieve improved income23. Member 
access to credit will be even more crucial for FOs to respond to 
future challenges such as climate change impacts and risk man-
agement, which require additional investments in climate-resilient 
crops, irrigation or insurance36.

Extension and educational services delivered by FOs have a sub-
stantial presence across all types of FOs in our review and delivered 
positive impacts. These services addressed skill, knowledge and 
information deficiencies that the members faced in relation to pro-
duction decisions and practices. Types of services included infor-
mation about input application, farming practices and production 
systems; market information; health and safety; and managerial and 
business skills—as well as knowledge about environmental stew-
ardship and sustainability. These services would ideally be bundled 
flexibly and responsively to meet specific and dynamic local pro-
duction constraints and market opportunities. In practice, however, 
providing these services to individual ssmall farmers is costly; col-
lectives such as FOs make extension services more cost effective and 
feasible23. FOs can provide the institutional infrastructure for effec-
tive knowledge management, applied research and practical innova-
tion to respond to diverse local production constraints or changing 
market conditions. Our results reinforce the value of extension ser-
vices in the context of FOs and are consistent with literature find-
ings that FO extension services benefit smallholders by improving 
financial literacy and the uptake of sustainable practices to achieve 
productivity and income gains36,37.

We infer from these results that policy development and pro-
gramming should support FOs in the effective delivery of services 
that provide access to markets—both input and output—through 
targeted market information, infrastructure investment to improve 
market access mostly focused on road development, logistical sup-
port and extension to improve outcomes across different forms 
of FOs. Smallholders would probably benefit from FO provi-
sion of financial services such as consolidating and administer-
ing small-scale loans, seasonal input financing or crop insurance 
schemes based on measurable climate parameters (such as rainfall) 
rather than complex, case-by-case yield calculations. This set of 
multiple services for extension, infrastructure, market and financial 
services should be central to the design of FOs.

In terms of avenues for future research, our scoping review indi-
cates that the benefits provided by a given FO may differ between 
individual members14,38. Although we found information comparing 
benefits for marginalized groups (as discussed below), this aspect of 
the analysis warrants further research. Similarly, further investiga-
tion of the positive spill-over effects39 of FOs on non-members and 
local communities would strengthen the case for FOs in supporting 
smallholder livelihoods.

Limited FO benefits for marginal producers. Reviewed studies 
mostly focused on those smallholder households with sufficient 
resources to benefit from engagement in FOs. Although the broader 
literature identifies several characteristics, such as farm size, gender  

of the household head, education and age, that influence FO mem-
bership and the heterogeneity of impacts40, our findings reveal that 
distance of households from markets is also an important variable 
hindering FO benefits. Gassner et al.41 argue for differentiating 
among smallholders on the basis of the availability of resources. 
Households engaged in small-scale farming as a livelihood may 
have varying income and assets, resources to reinvest in agriculture 
or access to better-paid non-farm jobs to transition out of farming38. 
Those households that are on the margin and lack resources are 
likely to incur higher transaction costs to access FO services39 and 
thus need to be supported, while possible barriers and incentives 
need to be carefully revisited to make FOs more accessible42.

The gender of the household head was a prominent factor; stud-
ies suggest that benefits such as income, yield and production qual-
ity are lower for female-headed farm households40. FOs seem to 
be less effective for younger, less literate and female farmers, even 
if they become members. In addition, women (both married and 
unmarried) are often constrained in their ability to take advan-
tage of FO services to improve crop yield, production systems and 
marketing. Some studies suggest that the homogeneity of women’s 
self-help groups positively affected women’s likelihood of joining, as 
a higher proportion of female members is more appealing to other 
women43. In India, rural self-help groups and women’s coopera-
tives show positive impacts on women’s empowerment and access 
to credit, but often limited impact on domestic gender relations44.

Our results on gender, combined with our results on the other 
characteristics of marginalization (for example, distance to market) 
indicate that marginalized groups of farmers are less likely to par-
ticipate in or to benefit from participation in FOs. This implies that 
policy development and programming in Africa and India should 
focus on the levers that induce them to more actively engage in FOs. 
Marginalized small-scale farmers may require different support sys-
tems to first improve their capacities, skills and resources as well as 
connections to infrastructure before they are able to benefit from FO 
membership. With regards to gender, policy development and pro-
gramming should focus on improving the participation of women 
in FOs. One way is to mobilize women to form female-focused FOs 
and provide support through agricultural extension aimed at build-
ing the abilities of women farmers in areas such as production tech-
nology uptake and marketing45.

Limited food security benefits. This scoping review found a very 
low number of studies evaluating the contributions of FOs to food 
security compared with studies on improving income. This may also 
be due to our sample selection criteria, which may have resulted in 
studies that focused on non-marginalized small farmers for whom 
food security may not be a research outcome of interest.

Gains to food security attributable to FOs require additional 
research, as few previous studies examined this relationship. 
Although marginal, remote and socially disadvantaged households 
are the ones who typically suffer from food insecurity and who 
would gain most from FO participation, the studies show that mar-
ginalized producers are particularly difficult to engage in FOs for 
the reasons discussed above. It is also worth further studying food 
security impacts among more prosperous farmers, as improvements 
in indicators such as income or yield do not always translate into 
better food security or nutrition if, for example, households spend 
additional income on non-food items46.

We suggest that a distinction be made by policymakers between 
food security versus income or poverty reduction when prioritizing 
interventions in smallholder agriculture. For marginalized farm-
ers who have limited capacity to benefit from FO membership, 
food security challenges require different interventions. Instead 
of improving production systems or market access, these might 
instead focus on, for example, basic social protections, income sup-
port, nutritional supplements or seasonal food security packs41.
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FO services and natural resource management. Natural resource- 
based FOs were able to address soil erosion, improve water avail-
ability and contribute to reforestation and forest rehabilita-
tion, thereby improving member resilience through access to 
higher-quality resources. These impacts were mostly achieved using 
targeted services to strengthen collective management of water, for-
est and pasture. The extensive work on common pool resources 
has demonstrated the ability of self-organized collectives to sustain 
key resources47 and our results align well with this body of work. 
Research more specific to FOs has shown, for example, that FOs 
designed for collective forest, water and pasture resource manage-
ment in Africa and other parts of the world48,49 have resulted in posi-
tive impacts for members.

Some studies reported that climate change and weather events 
affected FO members’ ability to produce and sell crops due to nega-
tive impacts on harvest and impacts on markets and related infra-
structure. To promote sustainable agricultural practices and address 
climate risk, FOs should reassess whether input use, extension ser-
vices, production technologies and resource management practices 
are consistent with sustainability and climate resilience criteria. This 
could lead to greater attention to sustainable production practices 
and more judicious natural resource management to preserve eco-
system function under increased climate stress. These additional 
complexities will challenge FOs to devote more resources to inno-
vation but they will become increasingly important to ensure the 
sustainability of agricultural production systems and risk-adjusted 
returns to farmers50.

Our findings show that fluctuations in farmers’ incomes in FOs is 
at least partly because of climate change-induced uncertainties, but at 
the same time we find that very few types of FO offer natural resource 
management services. The type of FOs that predominantly focus 
on natural resource management seem to be successful in deliver-
ing positive environmental impacts. The literature also suggests that 
other types of FO targeting the environment may improve yields, but 
not report on these services51. The implication of these findings for 
policy development and programming is that broader ecosystem and 
natural resource management should be more widely incorporated 
in the extension services of FOs to mitigate the risk induced by envi-
ronmental degradation and climate change. This may require better 
documentation of current practices that contribute to the environ-
ment, as well as training and investment in innovation for FOs to 
demonstrate the benefits of new, more sustainable practices—so that 
they feel confident promoting such practices in agricultural systems.

Government role in supporting FOs. The literature shows that, on 
the one hand, governments play a substantial role in creating and 
supporting FOs. They can provide initial financial assistance15,16 as 
well as long-term support to increase asset levels that contribute 
to FOs’ competitiveness and investment opportunities9. Moreover, 
government-subsidized FOs can become a buyer of last resort for 
farmers to sell their products, but often at lower prices than they 
would receive in a market52. Product price fluctuations were a sub-
stantial feature in many of the reviewed studies, so improved price 
stability was an important benefit of FO membership. Contrastingly, 
external support can also prop up weak and dysfunctional FOs and 
prolong inefficiencies53, with FO membership possibly represent-
ing a way of insulating small-scale producers from the hardships of 
essential structural change53.

Given the important role of governments in creating and sup-
porting FOs, as well as the potential for political interference, the 
data extraction criteria used here identified available information 
on government and/or donor support for FOs, as well as cases 
where FOs do not provide the details of such support.

Final remarks. Our findings suggest generally positive evidence for 
the ability of FOs to provide important benefits to their members, 

and although only a minority of studies explicitly identify the role of 
government in the FOs that they study, this role was mostly a con-
structive one. There is abundant support in the broader literature23 
for widespread participation in FOs; governments can be more pro-
active in supporting them by promoting legal frameworks for FO 
operation and providing access to credit and extension services to 
enable more widespread and effective engagement of small-scale 
farmers in FOs. Finally, while the contribution of government and 
support of NGOs can be substantial, the connections between this 
support and FO benefits has not been well documented in our sam-
ple of studies, indicating the need for additional research to explore 
the supporting role of governments and other entities in FO perfor-
mance. Specific investigation of FO engagement in politics and pol-
icy, as well as the influence of governmental and other programmes 
on these FOs, would be beneficial to gain a fuller picture of FO con-
tributions to members’ livelihoods and environmental sustainability.

In addition to the government and NGO support to FOs, there 
is a growing interest in engagement with the private sector54. The 
number of studies assessing the impacts of such engagement was 
low in our review. Future research should focus on exploring 
whether the nature of supporting organization (government/NGO/
private players) makes much difference in the performance of FOs.

A final caveat is that the papers in our sample may be subject to 
publication bias, as studies reporting positive results concerning FO 
impacts are more likely to be published than studies reporting insig-
nificant or negative results. Twenty-eight of the studies included 
in our review (12%) provide accounts of no measurable improve-
ment in FO members’ livelihoods. However, we cannot rule out the  
possibility of a larger publication bias because of this preference for 
positive results55,56.

Methods
Scoping review and protocol pre-registration. Scoping reviews do not seek to 
‘synthesize’ evidence nor aggregate �ndings from di�erent studies57,58, but rather 
provide a narrative or descriptive account of available research without focusing on 
the strength of evidence58. Other types of review that do require quality appraisal, 
such as systematic reviews, o�en include a lower number of studies than scoping 
reviews57. �e outcomes of scoping reviews can include policy and practice 
recommendations and suggestions for areas of study that are not currently well 
addressed in the literature.

This scoping review was prepared following guidelines from the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses extension for scoping 
reviews (PRISMA-ScR)59. This approach comprises five steps: (1) identifying the 
research question (that is, “what are the services that farmer organizations provide 
to members, and what impacts do those services have on small-scale producers’ 
livelihoods and the environment?”); (2) identifying relevant studies using 
pre-determined definitions (see Box 1); (3) study selection; (4) extracting and 
charting the data; and (5) collating, summarizing and reporting the results.

Databases, search methods and citation management. A search strategy was 
developed and tested by the authors to identify all available publications pertaining 
to the research question. Search terms included variations of the key concepts in 
the research question (that is FOs and the geographic regions of interest). Searches 
included the following electronic databases: CAB Abstracts and Global Health 
(accessed via Web of Science); Web of Science Core Collection (accessed via Web 
of Science); and Scopus (accessed via Elsevier). Full search strategies used for each 
database, including grey literature, can be accessed in their entirety at https://osf.
io/4gt3b/.

In addition to scholarly literature, the authors also conducted a comprehensive 
search of grey literature using custom web-scraping scripts. The authors tested 
search strings on each website before initiating web-scraping. An existing Google 
Chrome extension was needed to scrape dynamically generated websites.  
The authors combined and removed duplicated results from the databases  
and the grey literature searches using a Python script.

Eligibility criteria. A total of 239 studies were included in the review on the 
basis of the following inclusion criteria: (1) explicit reference to small-scale 
farmers, small-scale producers or smallholders; (2) explicit reference to farmer 
organizations, as defined in the protocol (https://osf.io/4gt3b/); (3) explicit 
reference to SSA, individual SSA countries or India; (4) published after the year 
2000; (5) explicit reference to the impacts of FOs on livelihoods, including food 
security, income or the environment; (6) focus on agricultural production (crop 
or animal) for human and animal consumption; (7) no focus on stallholder 
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activities in forestry, agroforestry, fisheries and aquaculture; (8) use of primary 
and secondary data to demonstrate contribution to outcomes; (9) published in 
English or French. The PRISMA flow diagram summarizes the study selection 
process and indicates the number of articles excluded at each phase of screening 
(Supplementary Fig. 1.6). The data extraction template (available in the 
Supplementary Information) documented the study type and various aspects of 
FOs and their membership.

Study selection. Studies were selected following a three-stage process. The 
first stage involved title screening, a process where the main elements of each 
study are reviewed, such as the PICo components (participants, intervention 
and comparator, but not outcomes) that can help identify the corpus of relevant 
studies60. Title screening helped to considerably reduce the workload of citation 
screening while maintaining high recall of relevant studies60. In this study, manual 
title screening was enhanced by machine learning to accelerate the process. The 
machine learning model provided additional metadata about each study, including 
the identification of a study population and study geography. The additional 
metadata accelerated the speed with which title screening could be conducted. 
The second stage consisted of uploading the remaining articles to Covidence, a 
systematic review software package that performs title and abstract screening 
to exclude articles that did not meet the inclusion criteria. Two independent 
authors reviewed each title and abstract, and a third independent author resolved 
discrepancies. In the third stage, a single reviewer performed full-text screening 
of papers that met all inclusion criteria and those whose eligibility could not be 
established during title and abstract screening. Supplementary Fig. 1.6 presents the 
study selection process and indicates the number of articles excluded at each phase 
of screening. Some of the papers presented multiple studies such as ref. 61 covering 
two studies from Ethiopia, ref. 62 covering studies from Kenya and Uganda, ref. 63 
covering India and Ethiopia, ref. 64 covering two studies from Kenya and ref. 65 
covering two studies from India. Thus, the number of studies that this review  
refers to (n = 239) exceeds the number of papers (N = 234) included in the review. 
In addition, some of the included studies used aggregated household data that 
did not allow us to clearly separate FOs of the same type and that, in some cases, 
operate in adjacent locations and/or belonged to the same umbrella organization. 
Because the studies often discuss services and impacts across the multiple FOs,  
we were not able to clearly separate these FOs in the studies; this could have  
led to underreporting of the total number of FOs that have been studied in the 
individual papers.

Data extraction and analysis. A data extraction template for scoping reviews 
originally developed in ref. 66 was adapted for this scoping review. The data 
extraction template is available in Supplementary Data 1. Extracted data  
included all basic citation information and each study’s location, design and 
methodology. We also extracted data about FOs in the studies, including their  
type and cost of membership, number of years in operation and focal activities 
of crops and livestock. These indicators were selected because of their reported 
potential influence on achieving impacts in the literature9,52,64. We also collected 
information about the services FOs provide to members, including marketing 
services, output marketing, market information, financial services, technology 
services such as education, extension, research, skills, technology access, 
infrastructure development and management, managing common property 
resources and others.

The impacts of FOs were separated into categories, detailing impacts  
of FOs services on livelihoods, agricultural production and the environment.  
As stated in Box 1, livelihood impacts include changes in income and  
food security. We also collected impacts that are often reported on the  
literature on FOs’ impacts such as improvements in yield, production quality  
and empowerment67–69.

Given that SDG target 2.4 concerns the linkages between agricultural 
production and the environment, information about the impacts of FOs on the 
environment was also collected. The environmental impacts were identified as the 
outcomes of services primarily aimed at improving the benefits to members such 
as income, yield or production quality (for example through access to irrigation, 
improved grazing land or reduced impacts of climate change on production). 
Environmental impacts included resilience-building and responses to climate 
change such as flood protection and changes in water quality and quantity, soil 
characteristics and erosion, land in production/set aside, biodiversity, the use of 
renewable energy sources/reduced used of fossil fuel-based energy and others.  
To specify the impacts, we also collected any quantification noted in the studies 
such as percentage change in income, change in yield and production quality, 
percentage of change in land use and others. Similarly, we documented the 
presence or lack thereof any external and socio-demographic factors that could 
potentially influence the impacts of FO services.

The data extraction also included an assessment of the quality of the 
methodology used in each of the included papers. We examined whether 
sampling methods were clearly specified and whether the sampling strategy 
for both qualitative and quantitative studies were suitable—in particular, if the 
sample selection was based on specific criteria to select the FOs’ members and 
non-members of the FOs and if these criteria were explicitly listed in the study. 

Next, the studies were reviewed for their methodology justification based on 
the studies’ research design, focusing on two criteria: if the methodology used 
control groups and/or conducted pre- and post- assessments when assessing the 
FOs’ benefits to the members. Finally, we assessed whether a clear description of 
the method and methods used for data analysis and its appropriateness to make 
sure reported FO’s benefits to the members are based on data collected from the 
sample instead of for example based on literature. Based on these criteria, studies 
lacking clearly-stated methodological approaches and/or deemed inadequate were 
classified as low quality (Supplementary Table 1.1).

We synthesized data on FO services and their impacts on livelihood and the 
environment in the context of documented external and socio-demographic 
factors. Contextual details on the basic characteristics of FOs included in the 
studies, such as their geographical location, years of operation, membership type 
and fees can be found in Supplementary Figs. 1.3 and 1.4.

Data availability
All data are available from the corresponding author on reasonable request.

Code availability
The scripts used for literature screening/selection and data analysis are available on 
request from the corresponding author. The protocol for this study was registered 
on the Open Science Framework before study selection, and can be accessed at 
https://osf.io/cxrwb/.
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