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By 2050, the United Nations projects 
that 68 percent of the world population will 
live in cities (UN DESA 2019). However, 
with continuous population growth, the 
number of people living in rural areas of 
many low- and low-middle-income coun-
tries (LMICs) will continue to rise. Two-
thirds of the extreme poor live in rural ar-
eas (World Bank 2016) and the livelihoods 
of two to three billion rural people, often 
the most food in- 

 

1 Hickson and Thornton (2020) updated the total to 590 million farms, which probably increases the total of small  
farms above the Lowder et al. (2016) estimate. 

secure and vulnerable, still depend primar-
ily on small farms (Laborde, Parent, and 
Smaller 2020; Woodhill, Hasnain, and Grif-
fith 2020).  

There are various estimates of the 
number of small farms in the world, but 
they all suggest these farms are numerous. 
Lowder et al. (2016) used agricultural cen-
sus data from 167 countries to estimate 
that, of the total 570 million1 farms in the 
world, 475 million farms have less than 2 
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hectares (ha), dominating agriculture in 
most LMICs, where farm sizes continue to 
fall. Africa south of the Sahara has the high-
est rural population growth rate globally, 
and thus the number of small farms is ex-
pected to increase more than in other re-
gions. Africa’s share of total world rural 
poverty is also expected to rise from 39.6 
percent in 2015 to 58.1 percent in 2050 
(Thurlow, Dorosh, and Davies 2019). Trans-
forming Africa’s agriculture sector is thus a 
priority embodied in the Malabo Declara-
tion on Accelerated Agricultural Growth 
and Transformation for Shared Prosperity 
and Improved Livelihoods (AU 2014). But to 
meet the Malabo goals and to achieve mul-
tiple SDGs in all LMICs by 2030, creating an 
enabling environment where small farms 
are included in and benefit from rapid 
growth and transformation of agrifood sys-
tems is urgent (Barrett et al. 2020).  

Small farms not only contribute to 
feeding the households that operate them 
but also make two broader contributions. 
First, small farms are important to the 
overall food security of LMICs. Samberg et 
al. (2016) noted that farms less than 5 ha 
are responsible for 53 percent of the global 
production of food calories for human con-
sumption. Herrero et al. (2017) reported 
that in Africa and South and Southeast Asia 
small farms with less than 2 ha produce 
around 30 percent of food and make valu-
able contributions to micronutrient-rich 
food production. Ricciardi et al. (2018) esti-
mated that farms under 2 ha globally pro-
duce 30–34 percent of the food supply. Yet 
small farm households themselves are of-
ten not able to afford a nutritious diet (Bai 
et al. 2020).  

Second, small farms contribute to the 
sustainability of agrifood systems by main-
taining the genetic diversity of crops and 
livestock and supporting ecosystem ser-
vices. Small farms have more crop diversity 
and harbor greater noncrop biodiversity at 

the farm and landscape scales than do 
larger farms (Ricciardi et al. 2021). Subsist-
ence-oriented small farmers plant a 
greater diversity of traditional crops and 
maintain genetic resources by cultivating 
land races (Fifanou et al. 2011; McCord et 
al. 2015). Small fields have more edges 
than larger fields, creating a heterogene-
ous landscape and providing habitat for 
noncrop species (Ouin and Birel 2002). To 
the extent that small farms have more tree 
cover than larger farms, they provide 
above- and below-ground carbon storage, 
with global benefits for climate mitigation 
(Ritchie and Roser 2017). Trees on farms 
can also improve water infiltration, a hy-
drological service that benefits other water 
users in the landscape and downstream 
(Anache et al. 2019). 

For small farms to be part of inclusive 
and sustainable agrifood system transfor-
mation, both innovative technology and 
market institutions are required to support 
LMICs’ diverse agroecological and socioec-
onomic contexts. Many debates on the fu-
ture of small farms focus only on farm pro-
duction, rather than the whole context of 
farm household livelihoods, which include 
off-farm activities, or the agrifood system 
on which farms depend for buying inputs 
and selling outputs (Reardon et al. 2019; 
Giller et al. 2020). The future of small farms 
should instead be assessed using a holistic 
livelihoods and agrifood system lens. 
 

 
More than 410 million farms are very 

small, with less than 1 ha of land, and an-
other 70 million are between 1 and 2 ha 
(Lowder et al. 2016). Discussions of farm 
size, however, often ignore land quality 
considerations (Eastwood, Lipton, and 
Newell 2010). For example, a 5-ha farm in 
a rainfed zone with poor quality soil may 
support less production than a 1 ha farm in 
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an irrigated zone with good soil. Thus, mere 
farm-size ranges tell us nothing about dif-
ferences in agroecological land quality, or 
about the socioeconomic contexts in which 
they operate, such as market and infra-
structural conditions (FAO 2014; Graueb et 
al. 2016). While the product mix of small 
farm varies depending on this context, 
many are diversifying that mix, driven by 
urbanization, consumers’ dietary prefer-
ences, technology, infrastructure develop-
ment, and rural-urban links. Moreover, 
households that operate small farms tend 
to have diversified income sources, includ-
ing nonfarm activities, and that diversifica-
tion is expected to increase over time, alt-
hough at different rates among different 
sets of small farmers (Davis, Giuseppe, and 
Zezza 2017).   

Despite the great heterogeneity across 
small farms, they can be categorized in 
ways that make our analysis more tracta-
ble. Following Vorley (2002), Dorward et al. 
(2009), Hazell and Rahman (2014), and Ha-
zell et al. (2017) and based primarily on Ha-
zell (2019), we classify small farmers in 
LMICs into three groups.  

Commercial small farmers run their 
farms as businesses. While commercial ag-
riculture is an important source of income 
for them, many also undertake rural non-
farm employment (RNFE). Most commer-
cial small farmers do not specialize in high-
value crops or livestock, as many also pro-
duce food crops. Their product and activity 
mix are conditioned by agroecological cir-
cumstances, urban market proximity, rural 
infrastructure, and the agro-processors, lo-
gistics, exporters, and wholesale enterprise 
investment and density in their area. Cli-
mate change and economic transformation 
also condition their farm businesses and 
will create new challenges and opportuni-
ties even over the next 10 years. Some 
commercial small farms will continue to fo-
cus on today’s traditional export crops—for 
example, cocoa in Ghana, cotton in Mali, 

and coffee in Ethiopia—while increasing 
numbers will turn to products that cater to 
the diversifying diets of burgeoning domes-
tic urban markets, including fruits, vegeta-
bles, fish, poultry, edible oils, milk, and feed 
grains such as soy. Noncereal products are 
especially labor-demanding and often offer 
little or no economies of scale, allowing 
small farms to be competitive. Over time 
we expect to see greater specialization in 
the farming of high-value products and a 
movement away from the combination of 
cash and staple crop farming, similar to 
what one sees among specialized vegeta-
ble farmers in the Shandong province of 
China (Huang, Gong, and Huang 2010) or 
specialized poultry and pig farmers near 
Yangon in Myanmar (Belton et al. 2020).  

Small farmers in transition often de-
pend heavily on RNFE while also maintain-
ing small plots for home food consumption 
plus some semi-commercialized food or 
nonfood products. They tend to buy a sub-
stantial share of their food. These farmers 
are in zones where favorable nonfarm op-
portunities exist locally or in near-by 
towns. With demand growing for high-
value farm products in cities, some transi-
tional farmers will commercialize their 
small farms while continuing their RNFE. 
But others may exit agriculture or maintain 
just small food plots because access to food 
markets in their area is uncertain, or be-
cause the RNFE labor market itself is uncer-
tain or limited (de Janvry and Sadoulet 
2006). Thus, many small farmers in this 
group will continue to have one foot in 
farming and one foot in RNFE as their major 
source of income, and their number is ex-
pected to remain large over the next dec-
ade. 

Subsistence-oriented small farmers 
are marginalized for a variety of reasons, 
many of which will be difficult to change in 
the next decade, such as ethnic discrimina-
tion, sickness, age, or their farm’s location 
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in a remote area with limited agricultural 
potential. We expect the number of these 
small farms to fall with economic transfor-
mation, but it is unrealistic to expect most 
will disappear in the next decade. These 
farm households tend to undertake some 
RNFE or farm wage labor (usually the do-
main of the poorest farmers or the land-
less), but many of the same factors that 
constrain their farming also prevent them 
from undertaking remunerative RNFE in or-
der to become transition farmers. These 
subsistence-oriented farmers are typically 
net buyers of staple foods. While market 
and technology development will help 
them improve farm productivity, the above 
constraints limit even this. They need social 
protection policies and other public sup-
port beyond what the agrifood system and 
rural labor market can provide. 

RNFE is an important income source 
for rural small farm households and on av-
erage occupies more of their working time 
than farming in many African and Asian 
LMICs (Dolislager et al. 2020). For commer-
cialized and transition small farmers, who 
are often in places with favorable agrocli-
mates and adequate infrastructure, RNFE 
helps fund farming by providing cash or col-
lateral for credit to buy inputs and by diver-
sifying income risk from agriculture. This 
can incentivize experimentation with new 
production technologies and riskier prod-
ucts like vegetables, poultry, and fish that 
have higher values. Increases in local RNFE 
activities often lead to rising rural wages 
(Murgai and Lanjouw 2009), which can in-
duce the adoption of mechanization 
(Wang, Yamauchi, and Huang 2016). How-
ever, in less favorable agroclimatic zones or 
hinterland areas where most subsistence-
oriented small farmers are located, RNFE is 
used mainly to fund food purchases and 
competes with, but also compensates for, 
unprofitable farming (Davis et al. 2009). 

 

 
The future of small farms will depend 

on technological and institutional innova-
tions that are now appearing in some de-
veloped and developing county contexts or 
have yet to be developed (Herrero et al. 
2021, 2020). Technological innovations 
have the potential to benefit small farms in 
LMICs, but ensuring their appropriateness 
remains a challenge. High transaction 
costs, lack of collective action, and failures 
in production and marketing coordination 
all introduce risks for small farms and are 
commonly seen as barriers to adopting 
modern technologies and participating in 
value chains. Many subsistence farmers 
may be too remote from markets or lack 
the capacity to benefit from new technolo-
gies. Transition farmers can be disincentiv-
ized from adopting new technologies if 
they are labor intensive and compete with 
their nonfarm employment. Even for com-
mercial small farmers, the adoption of new 
technologies requires enabling conditions 
from output and input supply chains. Small 
farmers’ adoption of new technologies and 
the cultivation of higher-value products 
thus requires that they have the proper 
profit incentives and market access, which 
are in large part a function of the broad 
market institutional context. Effective mar-
ket institutions require improved infra-
structure that facilitates input supply 
chains upstream from the farm and con-
nects small farmers to cities downstream 
from their farms.  

Downstream from the farm, output 
market conditions affect small farmers’ 
prices, risk, and transaction costs. Critical 
factors include urban market size and prox-
imity; the density and quality of roads be-
tween farmers and markets; and the mid-
stream (wholesalers, logistics firms, and 
processors) and downstream (retailers) ac-
cessibility to and conduct toward small 
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farmers. Developments in these enabling 
conditions in LMICs are themselves local in-
novations, which often rapidly improve 
market access for small farmers, as in the 
examples from Ethiopia, Nigeria, and India 
discussed below. Changes in these condi-
tions will continue to be the main factor af-
fecting small farmers’ technology adop-
tion, income growth, and inclusion in agri-
food system transformation in the next 
decade. Some emerging technologies, such 
as e-commerce linked to digitalization, are 
also promising innovative market institu-
tions that will impact the relationship be-
tween small farmers and markets in the 
next few decades. 

The urban market now makes up the 
largest share of national food consumption 
in LMICs (Reardon et al. 2019). Proximity to 
urban markets in primary and secondary 
cities and small towns asserts a strong in-
fluence on market conditions and the tech-
nology and product choices of small farm-
ers (Vandercasteelen et al. 2018). High-
ways and rural roads connecting farmers to 
urban markets likewise are critical to small 
farmers’ access to these booming urban 
markets, suggesting the importance of 
public investment in rural infrastructure 
(Stifel, Minten, and Koru 2016).  

The combination of growing urban 
markets, expanding road connections, and 
the development of wholesale markets 
provides favorable conditions for the spon-
taneous formation of clusters of wholesal-
ers, cold storages, processors, and logistics 
enterprises that provide crucial services 
that enable small farmers to access urban 
markets. The emergence of clusters of 
small and medium enterprises (SMEs) of-
fering potato cold storages in Bihar, India, 
is a good example; these have allowed 
small farmers to store their produce and 
wait for much higher prices in the off-sea-
son (Minten et al. 2014). In Ethiopia, the 
spontaneous development of a teff value 

chain connecting rural areas to Addis Ab-
aba has been facilitated by the growth of 
midstream private SMEs utilizing public in-
frastructure and improvements in whole-
sale markets. Midstream market develop-
ment also spurred the adoption of new 
technology and a new teff variety by small 
farmers (Minten et al. 2016). Many thou-
sands of small chicken farmers in Nigeria, 
mostly women, benefited from the rapid 
growth of long north–south maize supply 
chains, operated by thousands of SME 
wholesalers and feed millers, to market 
their chicken and eggs in towns and sec-
ondary cities (Liverpool-Tasie et al. 2017). 
Spontaneous clusters of traders and input 
suppliers are also seen in aquaculture dis-
tricts of Bangladesh and are a key determi-
nant of small farmer technology adoption 
(Hu et al. 2019).  

The relations of supply chain firms with 
small farmers are a critical determinant of 
small farmers’ participation in markets for 
high-value agricultural products. These 
firms not only buy from small farms but 
also often provide resources and services 
that small farmers need to participate in 
the market, from inputs and credit to adopt 
new technologies that meet market re-
quirements to services such as aggregating, 
sorting, and packing. This facilitation is of-
fered through formal contract-farming ar-
rangements with large processors and re-
tailers (Swinnen and Kuijpers 2018) as well 
as through informal relationships with SME 
wholesalers and processors that reduce 
the price risk for small farms (Liverpool-
Tasie et al. 2020). Relative to the “tradi-
tional” arrangement of spot markets, this 
facilitation can be broadly seen as a mar-
ket-institution innovation, especially in the 
poorer LMICs. We expect these relation-
ships to expand over the next decade as the 
double-pronged food system revolution 
continues its rapid course, with both the 
proliferation of SMEs and of modern large-
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scale firms underpinning the growth of ru-
ral-urban supply chains (Reardon et al. 
2019). 

Though still in its infancy in LMICs, e-
commerce (marketing online) and e-pro-
curement (buying intermediate inputs 
online) are emerging rapidly. The diffusion 
of Internet access, mobile phones, and 
computers helps the spread of “delivery in-
termediaries,” whose expansion has been 
particularly rapid during the COVID-19 pan-
demic as consumers tried to avoid in-per-
son shopping (Reardon and Swinnen 2020). 
COVID-19 accelerated e-commerce 
growth, for example, from 30 to 70 percent 
per year in India, 10 to 20 percent in China, 
and 20 to 50 percent in Nigeria (Vardhan 
2020). The benefits of e-commerce for 
small farmers will depend on three condi-
tions. First, widespread access to e-com-
merce will depend on mobile phone rates 
and Internet costs, which currently are par-
ticularly high in Africa (Torero 2019). Sec-
ond, while e-commerce can make it easier 
for small farmers to sell to urban markets, 
their costs and product quality must still be 
competitive with medium and large farm-
ers and importers. Small farmers linked to 
e-commerce may be better able to com-
pete in more proximate niche markets. 
Third, e-commerce as digitalization per se 
only informs a buyer of a seller and a seller 
of a buyer; the final transaction still relies 
on delivery intermediaries, roads, and lo-
gistics, and the same high transaction costs 
that have constrained the development of 
nondigitized supply chains will constrain 
large numbers of small farmers from partic-
ipating in e-commerce. 

Encouragingly, there are interesting 
examples of e-commerce that are inclusive 
of small farmers with potential to spread in 
the future, depending on the three condi-
tions noted above. In Indonesia, the Rumah 
Sayur Group, a vegetable farm co-op with 
2,500 farmers, sold to supermarkets, wet 

markets, and food-service businesses in Ja-
karta before the pandemic. During the pan-
demic, they turned to Alibaba’s Lazada to 
sell directly to consumers and retailers. In 
Malaysia, Lazada connected SME flower 
suppliers to online florists to gain a new 
customer base when COVID-19-related re-
strictions interrupted the traditional mar-
keting system (Harper 2020). In Africa, Fa-
cebook and other e-platforms have helped 
small farmers sell directly to consumers. 
Examples include Koop direk von boer (buy 
directly from the farmer), a Facebook 
group of farmers created in May 2020 that 
attracted 46,000 members across South Af-
rica in just two weeks (Masiwa 2020). 

Upstream from the farm, market con-
ditions affect the input prices, risk, and 
transaction costs facing small farmers. Just 
as the output market affects the profitabil-
ity of adopting new farm technologies and 
the transition to higher-value products, so 
do input supply chains. Importantly, input 
market conditions are parallel to output 
market conditions, affected by many of the 
same policies and public investments dis-
cussed in the context of downstream fac-
tors. Again, the development of these con-
ditions is a local innovation. Changes in 
these conditions can rapidly improve input 
market access for small farmers, spurring 
technology change at farm level.  

Some particularly interesting market-
institution and technological innovations in 
agricultural services markets appear to be 
helping small farmers. We characterize 
them as the development of mobile “out-
source” services. They include a wide 
range of services available to farmers on a 
fee basis. For an individual small farmer, 
the outlays of capital for machines required 
would not be affordable given their small 
scale and the large lump-sum fixed cost for 
machinery. Such on-demand operational 
services emerged in the United States and 
European countries in the early 1880s 
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where large farmers dominated. Small 
farmer demand for mechanization and ag-
ricultural operational services has risen in 
recent years in LMICs, first in Asia and Latin 
America and more recently in Africa. These 
services, perhaps especially as they are fa-
cilitated by communications innovations, 
appear to provide important support to 
small farming technological change. In gen-
eral, mobile technology can help service 
supply and extension reach widely dis-
persed small farmers (Van Campenhout, 
Spielman, and Lecoutere 2021). For exam-
ple, mobile mechanization services for land 
preparation, harvesting, and threshing are 
hired by many small farmers in South and 
Southeast Asia (Zhang, Yang, and Reardon 
2017; Paudel et al. 2019; Diao, Takeshima, 
and Zhang 2020; Yagura 2020; Belton et al. 
2021). They are increasingly accessible for 
small farmers in Africa (Berhane et al. 2017; 
Kahan, Bymolt, and Zaal 2018; Takeshima 
et al. 2018; Diao, Takeshima, and Zhang 
2020; Cabral 2021). Mobile phones are 
widely used for connecting service provid-
ers and small farmers, and new digital plat-
forms appear to have potential to reach 
groups of small farmers. Examples include 
Hello Tractor in Nigeria, TroTro Tractor in 
Ghana, Rent to Own in Zambia, and EM3, 
Trringo, and farMart in India (Birner et al. 
2021; Daum et al. 2020). 

Moreover, other SME services are 
emerging in various agricultural operations 
traditionally done by small farmers them-
selves, such as for rice seeding and trans-
planting in southern China (Li et al. 2015; 
Gong et al. 2012); spraying, pruning, land 
preparation, harvesting, and marketing for 
mango farmers in Indonesia (Qanti et al. 
2017); seed propagation, digging wells and 
ponds, spraying, and loading trucks for veg-
etable farmers in Ethiopia (Minten et al. 
2020); and bee pollination services for veg-
etable and fruit growers in China (Altay 
News 2019). Many of these services have 
replaced labor-intensive farming activities 

with machines or specialized techniques, 
helping small farmers who lack the cash to 
invest in machines, the skills to use ma-
chines and other techniques, or simply the 
time to spend farming because of nonfarm 
employment. These services also introduce 
small farmers to new technologies that 
they otherwise might have been unaware 
of had they not been provided as part of a 
package of services by SMEs, such as flower 
hormone use to extend harvesting of man-
goes in Indonesia (Qanti et al. 2017).  

New institutional innovations can also 
benefit small farmers through contribu-
tions to sustainable land stewardship. 
Market-based institutions that incentivize 
farmers to maintain ecosystem services 
and biodiversity have been used for over a 
decade. With payments for ecosystem ser-
vices (PES), the private or public sector 
pays land stewards (farmers) to protect 
watersheds, sequester carbon through tree 
planting, or conserve biodiversity (Milder, 
Scherr, and Bracer 2010). In the case of car-
bon, for example, the institution providing 
payments receives offset credits in the vol-
untary or regulatory carbon market. An-
other scheme involves certification of agri-
cultural commodities, such as coffee, palm 
oil, and cacao. Certification schemes are 
generally implemented by nongovernmen-
tal organizations (NGOs) and rely on con-
sumers paying a premium for production 
practices that conform to sustainable social 
and environmental goals (Brandi et al. 
2015; Giovannucci and Ponte 2005; Ruyss-
chaert and Salles 2014). Smallholder farm-
ers have benefited from these schemes 
only to a modest degree due to high trans-
action costs, low demand for ecosystem 
services, and poor access to information. 

For carbon markets, smallholder par-
ticipation is impeded by the required tech-
nical capacity as well as the costs of moni-
toring and complex requirements for re-
porting (Brandi et al. 2015; Wells et al. 
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2017). With certification schemes, evi-
dence indicates mixed success for environ-
mental, social, and economic goals. The 
supply of certified products is generally 
larger than the demand (DeFries et al. 
2017). Insecure land tenure, lack of credit, 
and insufficient profit to warrant the re-
quired investments hamper smallholder 
participation in both PES and certification 
schemes. 

With rising recognition of the im-
portance of land stewardship for climate 
mitigation and conservation of biodiver-
sity, institutions to incentivize protection of 
ecosystems services and sustainability 
goals are likely to become more wide-
spread in the coming decades. Carbon mar-
kets, which to date have largely been una-
ble to stem land clearing and greenhouse-
gas-emitting practices on agricultural land, 
will likely be a more significant driver of 
farmers’ decisions in the future. In combi-
nation with digital technology, institutional 
innovations have potential to reduce trans-
action costs and enable participation by 
smallholders to maximize their ability to 
benefit from these schemes, both to boost 
their incomes and to contribute to society’s 
sustainability goals. Technology and train-
ing for smallholders to access and interpret 
satellite data, monitor their lands, and ful-
fill reporting requirements are needed if 
they are to benefit from a growing demand 
for ecosystem services. 
 

 
This brief has sought to imagine the fu-

ture of small farms and identify promising 
innovations in agrifood systems to improve 
their prospects over the next 10 years. Be-
cause small farms are heterogeneous and 
dynamic, we classed them into three 
groups: commercial, in-transition, and sub-
sistence-oriented small farms. Each has its 

own set of challenges and opportunities, 
and policies and investments that prioritize 
inclusive small farm transformation must 
be differentiated to best target the needs 
of each group as agrifood systems evolve 
(Hazell 2019).  

Commercial small farmers are the van-
guard of agrifood transformation and best 
prepared to take advantage of the oppor-
tunities that growing market demand for 
agrifood products will create. They tend to 
be located in more favorable agroclimates, 
nearer to cities and towns, and in areas 
better served by infrastructure and mid-
stream SMEs that facilitate input and out-
put markets. These same market opportu-
nities will incentivize some transitional 
farmers to invest in their small farms in or-
der to become commercial farmers. To en-
hance small commercial and transitional 
farmers’ competitiveness to pursue these 
market opportunities, government poli-
cies and public investments in the follow-
ing areas are important: 

 Increase investments in infrastructure, 
including rural roads connecting to sec-
ondary and tertiary cities, that can cre-
ate economies of agglomeration and a 
critical mass of proximate services such 
as wholesale, logistics, and farm input 
provision for small farmers in the sur-
rounding rural areas, thus reducing 
transaction costs. Often mobile agricul-
tural services are clustered in towns and 
fan out to serve small farms in a hub-
and-spoke model (Zhang et al. 2017). 
Many new digital technologies applied 
in e-commerce, information provision, 
and farm service businesses also depend 
on good infrastructure. While initial in-
vestments need to come from govern-
ment, they will serve to crowd in private 
investments from both large companies 
and SMEs. 

 Promote education and training pro-
grams that target rural youth to develop 
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the skills and knowledge required to 
support modern agriculture and market-
ing. These skills are necessary for both 
farm management and for off-farm jobs 
in logistics, machinery maintenance/re-
pair services, and broader RNFE.  

 Facilitate co-operatives and farmer 
groups that can collectively pursue 
emerging opportunities in urban mar-
kets and modern farm technology. Local 
networks can also be strengthened 
through village-level innovation plat-
forms to link smallholder farmers with 
extension and research, such as China’s 
Science and Technology Backyard (Bar-
rett et al. 2020). These show promise for 
drawing together the wisdom of (small 
farmer) crowds with the knowledge of 
cutting-edge scientific researchers to ac-
celerate discovery, adaptation, and dif-
fusion (Nelson, Coe, and Haussmann 
2019; van Etten et al. 2019). 

 Support SMEs upstream and down-
stream from farms by reducing unneces-
sary regulations and informal re-
strictions that often discourage SME de-
velopment. SMEs are more accessible to 
small farmers than larger enterprises, 
and small farmers value the mix of ser-
vices that SMEs provide (Liverpool-Tasie 
et al. 2020). 

RNFE is the main economic activity of 
transitional farmers and is increasingly the 
main source of income for most small farm-
ers. RNFE provides small farmers with cash 
both to purchase food and for farm invest-
ments to raise productivity, expand com-
mercial activities, and produce higher-
value products. RNFE is also important for 
some marginalized farmers, helping them 
reduce their reliance on risky, low-yield ag-
riculture. For these farmers, RNFE develop-
ment will directly improve food security in 
a way that marginally boosting agricultural 
production cannot (ZEF and FAO 2020; 

Frelat 2016). Public investments and poli-
cies that facilitate growth of the agrifood 
system must pay more attention to creat-
ing enabling environments for the develop-
ment of RNFE and strengthening the syn-
ergy between agriculture and RNFE in rural 
areas. In this regard, the following actions 
are promising for governments to actively 
promote agriculture–RNFE synergies for 
rural development and agrifood system 
transformation: 

 Pursue policies that have broad effects 
across economic activities in rural areas 
and do not limit interventions to farm-
ing alone. RNFE and farming are comple-
mentary, and both are needed for inclu-
sive growth in rural areas.  

 Develop an enabling environment—in-
cluding basic infrastructure, property 
rights, and legal systems with enforce-
ment mechanisms—favorable to rural 
businesses that encourage and facilitate 
inclusive RNFE (Haggblade, Hazell, and 
Reardon 2007).  

 Identify engines of regional growth 
through consultation with the private 
sector and farmers, and conduct supply 
chain diagnostics for prioritization of 
strategic interventions (Haggblade et al. 
2007). Emphasize differentiated strate-
gies and flexible institutional coalitions 
for implementation appropriate to di-
verse rural areas. 

This brief emphasizes the importance 
of market institution innovations for 
achieving higher agricultural productivity 
and quality through small farm technology 
adoption and improving incomes for small 
farm households through participation in 
both farm and nonfarm economic activi-
ties. In addition to the policy recommenda-
tions discussed above, some additional 
policy recommendations are listed here, 
though adapting and differentiating poli-
cies over heterogeneous contexts across 
LMICs requires context-specific research 
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and consultation with stakeholders (Bar-
rett 2020): 

 Support new technologies that reduce 
risk and are attractive to small farmers 
when viewed in a holistic way, taking 
into account farmers’ resource environ-
ment as well as their livelihood strate-
gies. Do not automatically assume labor-
intensive innovations are appropriate 
for small farmers, who often want to re-
duce, not intensify, their farm labor use 
(Hazell 2019). For transitional farmers 
who depend on RNFE, proposing new la-
bor-intensive farming activities could 
fail if they cut into the time farmers have 
available for RNFE livelihood strategies 
(Moser and Barrett 2006). 

 Ensure that agricultural interventions to 
support sustainable farming practices 
are economically viable for farmers and 
provide direct economic benefits. In the 
longer term, farmers are most strongly 
motivated to adopt and maintain sus-
tainable practices when they perceive 
positive outcomes of these practices for 
their farm or the environment (Piñeiro 
et al. 2020). 

 Scale up productive social protection 
programs for subsistence farmers in hin-
terland areas who face barriers in ac-
cessing markets and other economic op-
portunities. Safety net programs ease li-
quidity constraints and increase toler-
ance for risk among small farms and, 
when integrated with measures to in-
crease agricultural productivity, have 
potential to make significant progress 
toward the eradication of hunger 
(Wouterse et al. 2020). 

 

 

 

 

Altay News. 2019.“Shu Xinanda: ‘Visit 
Huiju’ Task Force Asked Bees to Work 
to Spread Pollination to Promote In-
come.” August 14. https://baijia-
hao.baidu.com/s?id=164185749090364
0521&wfr=spider&for=pc (in Chinese). 

Anache, J. A. A., E. Wendland, L.M.P. Rosa-
lem, C. Youlton, and P.T.S. Oliveira. 
2019. "Hydrological Trade-Offs Due to 
Different Land Covers and Land Uses in 
the Brazilian Cerrado." Hydrology and 
Earth System Sciences 23(3): 1263–
1279. 

Arslan, A., K. Floress, C. Lamanna, L. Lip-
per, S. Asfaw, and T. Rosenstock. 2020. 
The Adoption of Improved Agricultural 
Technologies: A Meta-Analysis for Af-
rica. CGIAR Research Program on Cli-
mate Change, Agriculture and Food Se-
curity (CCAFS).  

Barrett, C.B., T. Benton, J. Fanzo, M. Her-
rero, R.J. Nelson, E. Bageant, E. Buckler, 
et al. 2020. Socio-Technical Innovation 
Bundles for Agri-Food Systems Transfor-
mation, Report of the International Ex-
pert Panel on Innovations to Build Sus-
tainable, Equitable, Inclusive Food 
Value Chains. Ithaca, NY, and London: 
Cornell Atkinson Center for Sustainabil-
ity and Springer Nature.  

Belton, B., A. Cho, E. Payongayong, K. 
Mahrt, and E. Abaidoo. 2020. "Com-
mercial Poultry and Pig Farming in Yan-
gon’s Peri-Urban Zone.” Research Pa-
per 174. Food Security Policy Project 
(FSPP), Feed the Future Innovation Lab 
for Food Security Policy, Michigan State 
University. 
https://www.canr.msu.edu/fsp/publi-
cations/research-papers/RP_174.pdf  

Belton, B., M. Thida Win, X. Zhang, and M. 
Filipski. 2021 (forthcoming). “The Rapid 
Rise of Agricultural Mechanization in 
Myanmar.” Food Policy. 

https://baijiahao.baidu.com/s?id=1641857490903640521&wfr=spider&for=pc%20
https://baijiahao.baidu.com/s?id=1641857490903640521&wfr=spider&for=pc%20
https://baijiahao.baidu.com/s?id=1641857490903640521&wfr=spider&for=pc%20
https://www.canr.msu.edu/fsp/publications/research-papers/RP_174.pdf
https://www.canr.msu.edu/fsp/publications/research-papers/RP_174.pdf


11 

 Berhane, G., K. Hirvonen, and B. Minten. 
2016 “Synopsis, Agricultural Mechani-
zation in Ethiopia: Evidence from the 
2015 Feed the Future Survey.” ESSP II 
Research Note 48. Washington, DC, and 
Addis Ababa, Ethiopia: International 
Food Policy Research Institute (IFPRI) 
and Ethiopian Development Research 
Institute (EDRI). 

Brandi, C., T. Cabani, C. Hosang, S. 
Schirmbeck, L. Westermann, and H. 
Wiese. 2015. “Sustainability Standards 
for Palm Oil: Challenges for Smallholder 
Certification under the RSPO.” The Jour-
nal of Environment & Development 
24(3): 292–314.  

Cabral, L. 2021. “Of Zinc Roofs and Mango 
Trees: Tractors, the State and Agrarian 
Dualism in Mozambique.” The Journal 
of Peasant Studies. 
https://doi.org/10.1080/03066150.202
0.1860026 

Conway, G. 2011. “On Being a Small-
holder.” Presented at the IFAD Confer-
ence: New Directions for Smallholder 
Agriculture, Rome, January 25.  

Davis, B., P. Winters, T. Reardon, and K. 
Stamoulis. 2009. “Rural Nonfarm Em-
ployment and Farming: Household-
level Linkages.” Agricultural Economics 
40(2): 119–123. 

Davis, D., S. Di Giuseppe, and A. Zezza. 
2017. “Are African Households (Not) 
Leaving Agriculture? Patterns of House-
holds’ Income Sources in Rural Sub-Sa-
haran Africa.” Food Policy 67: 153–174. 

De Janvry, A., and E. Sadoulet. 2006. 
“Making Conditional Cash Transfer Pro-
grams More Efficient: Designing for 
Maximum Effect of the Conditionality.” 
World Bank Economic Review 20(1): 1–
29. 

DeFries, R., J. Fanzo, P. Mondal, R. Re-
mans, and S. Wood. 2017. “Is Voluntary 

Certification of Tropical Agricultural 
Commodities Achieving Sustainability 
Goals? A Review of the Evidence.” Envi-
ronmental Research Letters 12(3): 
033001.  

Diao, X., H. Takeshima, and X. Zhang, eds. 
2020. An Evolving Paradigm of Agricul-
tural Mechanization Development: How 
Much Can Africa Learn from Asia? 
Washington, DC: International Food 
Policy Research Institute (IFPRI). 
https://doi.org/10.2499/978089629380
9 

Dolislager, M., T. Reardon, A. Arslan, L. 
Fox, S. Liverpool-Tasie, C. Sauer, and D. 
Tschirley. 2020. “Youth and Adult Agri-
food System Employment in Developing 
Regions: Rural (Peri-Urban to Hinter-
land) vs Urban.” Journal of Develop-
ment Studies 57(4): 571–593.  

Eastwood, R., M. Lipton, and A. Newell. 
2010. “Farm Size.” In Handbook of Agri-
cultural Economics, Vol. 4, eds. P. Pigali 
and R. E. Evenson, 3323–3397. Burling-
ton: Elsevier BV Academic Press. 

FAO (Food and Agriculture Organization of 
the United Nations). 2014. The State of 
Food and Agriculture: Innovation in 
Family Farming. Rome.  

Fifanou, V.G., C. Ousmane, B. Gauthier, 
and S. Brice. 2011. "Traditional Agrofor-
estry Systems and Biodiversity Conser-
vation in Benin (West Africa)." Agrofor-
estry Systems 82(1): 1–13. 

Giller, K. E., T. Delaune, J.V. Silva, K. 
Descheemaeker, G. van de Ven, A.G.T. 
Schut, M. van Wijk, J. Hammond, Z.  
Hochman, G. Taulya, R. Chikowo, S. Na-
rayanan, A. Kishore, F. Bresciani, H.M. 
Teixeira, J. Andersson, and M. van Itter-
sum. 2020. The Future of Farming: Who 
will produce our food? Background pa-
per for the Towards Inclusive, Sustaina-
ble, Nutritious and Efficient Food Sys-
tems project 

https://doi.org/10.1080/03066150.2020.1860026
https://doi.org/10.1080/03066150.2020.1860026
https://doi.org/10.2499/9780896293809
https://doi.org/10.2499/9780896293809


12 

Giovannucci, D., and S. Ponte. 2005. 
“Standards as a New Form of Social 
Contract? Sustainability Initiatives in 
the Coffee Industry.” Food Policy 30(3): 
284–301.  

Gong, J., H. Zhang, Y. Hu, L. Wang, H. Long, 
C. Mao, H. Mao, Q. Dai, Z. Luo, K. Xui, 
and H. Wei. 2012. “An Analysis on the 
Rising Rice Commercialized Centralized 
Seedling.” China Rice 18(4): 26–30 (in 
Chinese). 

Graeub, B.E., M. J. Chappell, H. Wittman, 
S. Ledermann, R. B. Kerr, and B. 
Gemmill-Herren. 2016. “The State of 
Family Farms in the World.” World De-
velopment 87: 1–15. 

Haggblade, S., P. Hazell, T. Reardon, eds. 
2007. Transforming the Rural Nonfarm 
Economy: Opportunities and Threats in 
the Developing World. Washington, DC, 
and Baltimore: International Food Pol-
icy Research Institute and Johns Hop-
kins University Press. 

Hazell, P. 2018. “Urbanization, Agriculture 
and Smallholder Farming.” In Agricul-
ture and Food Systems to 2050: Global 
Trend, Challenges and Opportunities, 
eds. R. Serraj and P. Pingali, 137–160. 
Singapore: World Scientific Publishing.  

Hazell, P. 2020. “Importance of Small-
holder Farms as a Relevant Strategy to 
Increase Food Security.” In The Role of 
Smallholder Farms in Food and Nutri-
tion Security, eds. S. Gomez y Paloma, 
L. Riesgo, and K. Louhichi, 29-43. Cham, 
Switzerland: Springer.  

Herrero, M., P. Thornton, B. Power, J. Bo-
gard, R. Remans, S. Fritz, J. Gerber, G. 
Nelson, L. See, K. Waha, R. Watson, P. 
West, L. Samberg, J. van de Steeg, E. 
Stephenson, M. van Wijk, and P. Havlík. 
2017. “Farming and the Geography of 
Nutrient Production for Human Use: A 
Transdisciplinary Analysis.” Lancet Plan-
etary Health 1(1), E33–E42. 

Herrero M., P.K. Thornton, C. Mason-
D’Croz, J. Palmer, T.G. Benton, B.L. Bod-
irsky, J. Bogard, et al. 2020. “Innovation 
Can Accelerate the Transition Towards 
a Sustainable Food System.” Nature 
Food 1: 266–272.  

Herrero M., P.K. Thornton, C. Mason-
D’Croz, J. Palmer, B.L. Bodirsky, P. Pra-
dhan, C.B. Barrett, et al. 2021. “Articu-
lating the Impact of Food Systems Inno-
vation on the Sustainable Development 
Goals.” Lancet Planetary Health 5(1): 
E50–E62.  

Hickson K, and P. Thornton. 2020. Updates 
to the Number of Agricultural Holdings 
by Country Dataset of Lowder et al. 
(2016). Unpublished, CIAT and ILRI. 

Hu, C., X. Zhang, T. Reardon, and R. A. Her-
nandez. 2019. “Value-Chain Clusters 
and Aquaculture Innovation in Bangla-
desh.” Food Policy 83 (February): 310–
326.    

Huang, H., X. Gong, and B. Huang. 2010. 
“The Competitive Advantages of Agri-
cultural Industrial Clusters Based on 
Specialization: A Case Study of 
Shouguang County Vegetable Industry 
Cluster.” Agricultural Economic Issues 
4: 64–111 (in Chinese). 

Kahan, D., R. Bymolt, and F. Zaal. 2018. 
“Thinking Outside the Plot: Insights on 
Small-Scale Mechanization from Case 
Studies in East Africa.” Journal of Devel-
opment Studies 54(11): 1939–1954. 

Laborde Debucquet, D., S. Murphy, M. 
Parent, J. Porciello, and C. Smaller. 
2020. Ending Hunger, Increasing In-
comes, and Protecting the Climate: 
What Would It Cost Donors? Winnipeg, 
Canada: International Institute for Sus-
tainable Development (IISD).  



13 

Li, S., C. Zhu, X. Ma, and H. Li. 2015. “Cen-
tralized Seedlings and Machine-Trans-
planted Rice in Nantong City in China.” 
China Rice 213: 72–74 (in Chinese).  

Liverpool-Tasie, L.S.O., B. Omonona, A. 
Sanou, W. Ogunleye, S. Padilla, and T. 
Reardon. 2017. “Growth and Transfor-
mation of Chicken and Eggs Value 
Chains in Nigeria.” Nigerian Journal of 
Agricultural Economics 7(1): 1–15. 

Liverpool-Tasie, L.S.O., T. Reardon, and B. 
Belton. 2020. “‘Essential Non-Essen-
tials’: COVID-19 Policy Missteps in Nige-
ria Rooted in Persistent Myths about 
African Food Value Chains.” Applied 
Economic Perspectives and Policy 43(1): 
205–224. 

Lowder, S.K., J. Skoet, and T. Raney. 2016. 
“The Number, Size, and Distribution of 
Farms, Smallholder Farms, and Family 
Farms Worldwide.” World Development 
87 (November): 16–29.  

Masiwa, D. 2020. “Fed-Up Farmers to Turn 
to Facebook to Sell Their Produce.” 
Food for Mzansi, May 13.   

McCord, P.F., M. Cox, M. Schmitt-Harshe, 
and T. Evans. 2015. "Crop Diversifica-
tion as a Smallholder Livelihood Strat-
egy within Semi-Arid Agricultural Sys-
tems Near Mount Kenya." Land Use 
Policy 42 (January): 738–750. 

Milder, J.C., S.J. Scherr, and C. Bracer. 
2010. “Trends and Future Potential of 
Payment for Ecosystem Services to Alle-
viate Rural Poverty in Developing Coun-
tries.” Ecology and Society 15(2): 4.  

Minten, B., T. Reardon, K.M. Singh, and R. 
Sutradhar. 2014. “The New and Chang-
ing Roles of Cold Storages in the Potato 
Supply Chain in Bihar.” Economic and 
Political Weekly 49(52): 98–108. 

Minten, B., S. Tamru, E. Engida, and T. 
Kuma. 2016. “Feeding Africa’s Cities: 
The Case of the Supply Chain of Teff to 

Addis Ababa.” Economic Development 
and Cultural Change 64(2): 265–297. 

Minten, B., B. Mohammed, and S. Tamru. 
2020. “Emerging Medium-Scale Tenant 
Farming, Gig Economies, and the 
COVID-19 Disruption: The Case of Com-
mercial Vegetable Clusters in Ethiopia.” 
The European Journal of Development 
Research 32 (October): 1402–1429. 

Moser, C.M., and C.B. Barrett. 2006. “The 
Complex Dynamics of Smallholder 
Technology Adoption: The Case of SRI 
in Madagascar.” Agricultural Economics 
35(3): 373–388.  

Ouin, A., and F. Burel. 2002. "Influence of 
Herbaceous Elements on Butterfly Di-
versity in Hedgerow Agricultural Land-
scapes." Agriculture, Ecosystems & En-
vironment 93(1-3): 45–53.  

Paudel, G.P., D.B. Kc, D.B. Rahut, S.E. Jus-
tice, and A.J. McDonald. 2019. “Scale-
Appropriate Mechanization Impacts on 
Productivity among Smallholders: Evi-
dence from Rice Systems in the Mid-
Hills of Nepal.” Land Use Policy 85 
(June): 104–113.  

Qanti, S.R., T. Reardon, and A. Iswariyadi. 
2017. “Triangle of Linkages among 
Modernizing Markets, Sprayer Traders, 
and Mango-Farming Intensification in 
Indonesia.” Bulletin of Indonesian Eco-
nomic Studies 53(2): 187–208.   

Reardon, T. 2015. “The Hidden Middle: 
The Quiet Revolution in the Midstream 
of Agrifood Value Chains in Developing 
Countries.” Oxford Review of Economic 
Policy 31(1): 45–63. 

Reardon, T., R. Echeverría, J. Berdegué, B. 
Minten, S. Liverpool-Tasie, D. Tschirley, 
and D. Zilberman. 2019. “Rapid Trans-
formation of Food Systems in Develop-
ing Regions: Highlighting the Role of 
Agricultural Research & Innovations.” 
Agricultural Systems 172 (June): 47-59.  



14 

Reardon, T., and J. Swinnen. (2020). 
“COVID-19 and Resilience Innovations 
in Food Supply Chains.” In COVID-19 & 
Global Food Security, eds. J. Swinnen 
and J. McDermott, 132–136. Washing-
ton, DC: International Food Policy Re-
search Institute.  

Reardon, T., B. Belton, L.S.O. Liverpool-
Tasie, L. Lu, C.S.R. Nuthalapati, O. Tasie, 
and D. Zilberman. 2021. “E-Commerce’s 
Fast-Tracking Diffusion and Adaptation 
in Developing Countries.” Applied Eco-
nomic Perspectives and Policy. 
https://doi.org/10.1002/aepp.13160  

Reardon, T., A. Heiman, L. Lu, C.S.R. 
Nuthalapati, R. Vos, and D. Zilberman. 
2021. “‘Pivoting’ by Food Industry Firms 
to Cope with COVID-19 in Developing 
Regions: E-Commerce and ‘Co-Pivoting’ 
Delivery-Intermediaries.” Agricultural 
Economics (preprint). 
https://doi.org/10.1111/agec.12631 

Ricciardi, V., N. Ramankutty, Z. Mehrabi, L. 
Jarvis, and B. Chookolingo. 2018. “How 
Much of the World’s Food Do Small-
holders Produce?” Global Food Secu-
rity. 17 (May): 64–72.  

Ricciardi, V., Z. Mehrabi, H. Wittman, D. 
James, and N. Ramankutty. 2021. 
“Higher Yields and More Biodiversity on 
Smaller Farms.” Natural Sustainability. 
https://doi.org/10.1038/s41893-021-
00699-2 

Ritchie, H., and M. Roser. 2017. "CO₂ and 
Greenhouse Gas Emissions." Our World 
in Data. https://our-
worldindata.org/co2-and-other-green-
house-gas-emissions 

Ruysschaert, D., and D. Salles. 2014. “To-
wards Global Voluntary Standards: 
Questioning the Effectiveness in Attain-
ing Conservation Goals: The Case of the 
Roundtable on Sustainable Palm Oil 
(RSPO).” Ecological Economics. 107(No-
vember): 438–446.  

Samberg, L.H., J.S. Gerber, N. Ramankutty, 
M. Herrero, and P.C. West. 2016. “Sub-
national Distribution of Average Farm 
Size and Smallholder Contributions to 
Global Food Production.” Environmen-
tal Research Letters 11(November): 
124010. 

Stifel, D., B. Minten, and B. Koru. 2016. 
“Economic Benefits of Rural Feeder 
Roads: Evidence from Ethiopia.” Journal 
of Development Studies. 52(9): 1335–
1356. 

Swinnen, J., and R. Kuijpers. 2019. "Value 
Chain Innovations for Technology 
Transfer in Developing and Emerging 
Economies: Conceptual Issues, Typol-
ogy, and Policy Implications." Food Pol-
icy 83(February): 298–309. 

Takeshima, H. 2018. “Mechanize or Exit 
Farming? Multiple-Treatment-Effects 
Model and External Validity of Adop-
tion Impacts of Mechanization among 
Nepalese Smallholders.” Review of De-
velopment Economics 22(4): 1620–
1641.  

Thurlow, J., P. Dorosh, and B. Davies. 
2019. “Demographic Change, Agricul-
ture and Rural Poverty.” In Sustainable 
Food and Agriculture: An Integrated Ap-
proach, eds. C. Campanhola and S. Pan-
dey, 31 – 53. London: Elsevier and FAO.  

Van Campenhout, B., D.J. Spielman, and E. 
Lecoutere. 2021. “Information and 
Communication Technologies to Pro-
vide Agricultural Advice to Smallholder 
Farmers: Experimental Evidence from 
Uganda.” American Journal of Agricul-
tural Economics 103(1): 317–337.  

Vandercasteelen, J., S.T. Beyene, B. 
Minten, and J. Swinnen. 2018. “Big Cit-
ies, Small Towns, and Poor Farmers: Ev-
idence from Ethiopia.” World Develop-
ment 106(June): 393–406.  

https://doi.org/10.1002/aepp.13160
https://doi.org/10.1111/agec.12631
https://doi.org/10.1038/s41893-021-00699-2
https://doi.org/10.1038/s41893-021-00699-2
https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions
https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions
https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions


15 

Vardhan, V. 2020. “Impact of the COVID-
19 Pandemic on Retailing in Emerging 
Countries.” [PowerPoint]. Euromonitor 
International. Unpublished.  

Wang, X., F. Yamauchi, and J. Huang. 2016. 
“Rising Wages, Mechanization, and the 
Substitution Between Capital and La-
bor: Evidence from Small Scale Farm 
System in China.” Agricultural Econom-
ics 47(3): 309–317. 

Wells, G., J.A. Fisher, I. Porras, S. Staddon, 
and C. Ryan. 2017. “Rethinking Moni-
toring in Smallholder Carbon Payments 
for Ecosystem Service Schemes: De-
volve Monitoring, Understand Accuracy 
and Identify Co-Benefits.” Ecological 
Economics 139(September): 115–127.  

Woodhill, J., S. Hasnain, and A. Griffith. 
2020. Farmers and Food Systems: What 
Future for Small-Scale Agriculture? Ox-
ford: Environmental Change Institute, 
University of Oxford. 

World Bank. 2003. Reaching the Rural 
Poor: A Renewed Strategy for Rural De-
velopment. Washington, DC.  

World Bank. 2016. Poverty and Shared 
Prosperity 2016: Taking on Inequality. 
Washington, DC.  

Wouterse, F., S. Murphy, and J. Porciello. 
2020. “Social Protection to Combat 
Hunger.” Nature Food 1(9): 517–518. 

Yagura, K. 2020. “Rapid Diffusion of Com-
bine Harvesters in Cambodian Rice 
Farming: A Business Analysis.” Asian 
Journal of Agriculture and Development 
17(1) 71–88.  

ZEF (Center for Development Research) 
and FAO (Food and Agriculture Organi-
zation of the United Nations). 2020. In-
vestment Costs and Policy Action Op-
portunities for Reaching a World with-
out Hunger (SDG2). Rome and Bonn.  

Zhang, X., J. Yang, and T. Reardon. 2017. 
“Mechanization Outsourcing Clusters 
and Division of Labor in Chinese Agri-
culture.” China Economic Review 
43(April): 184–195. 

 

 

 

.



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Food Systems Summit Briefs are prepared by researchers of Partners of the Scientific Group 
for the United Nations Food Systems Summit. They are made available under the responsibil-
ity of the authors. The views presented may not be attributed to the Scientific Group or to the 
partner organisations with which the authors are affiliated.  
 
 

Authors 

Xinshen Diao, International Food Policy Research Institute (IFPRI)  

Thomas Reardon, Michigan State University 

Adam Kennedy, International Food Policy Research Institute (IFPRI) 

Ruth S. DeFries, Columbia University 

Jawoo Koo, International Food Policy Research Institute (IFPRI)   

Bart Minten, International Food Policy Research Institute (IFPRI) 

Hiroyuki Takeshima, International Food Policy Research Institute (IFPRI)   

Philip Thornton, International Livestock Research Institute (ILRI) 

 
 
 
For further information about the Scientific Group,  
visit https://sc-fss2021.org or  
contact info@sc-fss2021.org  

@sc_fss2021 


