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Abstract: The coronavirus disease 2019 (COVID-19) pandemic has exacerbated global malnutrition
challenges, disrupted food supply chains, and left poor and vulnerable people unable to produce
and access safe and affordable food, especially in developing countries. Food policy and governance
are currently malfunctioning, despite their recognized roles in improving food security and public
nutrition in many local and national contexts. This article reviews existing food policies and gov-
ernance with implications for disadvantaged groups in the food systems, particularly smallholder
farmers, women, and small- and medium-sized enterprises (SMEs), highlighting the importance of
reshaping food policies and governance. To end malnutrition in the post-COVID era, multiple sectors,
including health, agriculture, social protection, education, and infrastructure, must make greater
collaborative efforts to develop and implement food and nutrition policies. Several recommendations
for reshaping food policy interventions and governance are summarized.
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1. Introduction

Nutrition is the key element for the Sustainable Development Goals (SDGs), notably,
SDG-2—“End hunger, achieve food security and improved nutrition and promote sustain-
able agriculture”, and is also essential for the realization of other SDGs [1,2]. Above all,
nutrition is the fundamental right of all humankind. It can be viewed as both an input to
and an outcome of the SDGs [1,3]. Malnutrition–undernourishment (hunger), micronutrient
deficiencies (hidden hunger), and over-nutrition lead to high disease burden and economic
costs by adversely affecting individual health, well-being, and productivity [1,4–7]. In
2020, globally, 149.0 million people were still affected by stunting, 45.4 million (6.7%) were
affected by wasting, and more than 340 million suffered from one or more micronutrient
deficiencies, including deficiencies in vitamin A, iron, iodine, and zinc [8]. Meanwhile,
2 billion adults worldwide are overweight (39%), and over 670 million are obese (13%) [4].
Overweight, obesity, and other diet-related non-communicable diseases (NCDs) contribute
to 4 million deaths annually at the global level [4]. Progress in addressing the problem of
malnutrition will have a wide-ranging impact on improving health (SDG-3), improving
economic gains, and eradicating poverty (SDG-1).

Factors that contribute to malnutrition are not limited to a lack of food, but also include
health care, education, sanitation and hygiene, women’s empowerment, and consumption
patterns. Improving nutrition and achieving SDG-2 will depend on progress across other
SDGs, including those aimed at clean water and sanitation (SDG-6); renewable energy,
education, gender equality and empowerment (SDG-5); and sustainable consumption and
production characterized by enhanced food supply chains and safety nets (SDG-12). The
co-occurrence of multiple epidemics, including obesity, undernutrition, and climate change,
constitutes the global syndemic and affects human and planetary health [9]. The recur-
rent natural disasters, natural resource degradation, and rapid increase in zoonic diseases
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constitute a series of epidemics and exert significant pressure on food systems [9–11]. Envi-
ronmental challenges, such as climate change, natural resource depletion, and biodiversity
loss, have put future food security and nutrition at greater risk. The most recent report
from the Intergovernmental Panel on Climate Change (IPCC) predicts that the climate will
change across all regions of the world in the coming decades, and two degrees Celsius of
global warming is likely to reach critical thresholds for food and health [12]. The increase
in agricultural activities to meet the demands of a growing population, changing diets,
lifestyles, and biofuel production puts great pressure on natural resources and ecosystems
and further leads to the loss of biodiversity [13,14].

The COVID-19 pandemic further exposed the weakness and fragility of food sys-
tems [6,15]. The pandemic disrupted farm production, food processing, transportation, and
logistics, leaving poor and vulnerable people unable to produce and access safe and afford-
able food [16]. The recent increase in unaffordability has aggravated global food insecurity
and pushed 83 to 132 million more people into chronic undernourishment [17]. In 2020,
720 to 811 million people worldwide faced hunger, 2.37 billion could not access adequate
food [17], and over 3 billion people worldwide could not afford a healthy diet [17,18].

Food policy and governance are currently malfunctioning despite their recognized
roles in improving food security and public nutrition in many local and national contexts.
With malnutrition being a multi-sectoral, multi-stakeholder, and multi-level challenge,
policymakers must face trade-offs between personal needs and collective goals, as well
as government regulations and voluntary industry codes [10,19]. Many countries have
realized that the failures of food policies could distort resource allocation, leading to the
overuse of water and land, increased greenhouse gas emissions, and worsening public
health [20,21]. Weak governance, rising food prices, and food insecurity may result in
marginalization and exclusion [22,23]. Meanwhile, due to their transnational nature, many
market and institutional failures cannot be addressed at the national level and thus require
global action [24]. One of the major causes of these policy failures is that food and nutrition
are related to many “international public goods” (IPGs), such as international trade policies,
research and innovation, and transboundary food safety [22,24]. However, without efforts
beyond the health sector and joint actions from agriculture, social protection, education,
and transportation to implement food and nutrition policies [5,25], the tasks involved in
ending malnutrition remain daunting.

In order to achieve global nutrition targets, food system approaches have been proac-
tively used. The first United Nations Food Systems Summit (UNFSS), held on 23–24
September 2021, suggests maximizing the co-benefits of a food systems approach and
transforming food systems to drive our recovery from the pandemic and achieve the
SDGs [26–28]. With the close participation of all people driving food systems, the pro-
cess of UNFSS revealed new solutions for multi-stakeholders to work together to further
strengthen food systems and support people in their right to food [29]. Today, more than
2 billion people are working in the food sector; 570 million are smallholders, and half of the
farmers are women [30]. With the principle of “multi-stakeholder inclusivity”, the UNFSS
emphasizes the importance of more equitable progress toward ending malnutrition in all
forms [15] and prioritizes the empowerment of essential stakeholders, such as smallholder
farmers, women, and vulnerable groups [28,31]. It also highlights the need to tackle emerg-
ing nutrition treats using policy interventions to make healthy and less processed food
more available, accessible, and affordable [32] and to launch new solutions, actions, and
strategies to maximize synergies and minimize trade-offs in the food system [31]. Based
on a narrative review, we highlight the critical roles of disadvantaged groups, particularly
smallholder farmers, women, and small- and medium-sized enterprises, in food systems to
improve nutrition, and discuss potential policies and governance measures to incentivize
and empower them to play active roles in nutrition-driven food systems.

The paper contains a state-of-the-art review, a sort of narrative literature review that
focuses on recent research and discusses what is currently known and agreed upon for
a review topic. We searched Google, Google Scholar, and the official websites of FAO,
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IFPRI, WHO, UNICEF, and other organizations for studies on “food systems”, “nutri-
tion”, “governance”, “food policy”, and “nutrition-sensitive agriculture”, with a focus on
disadvantaged people (smallholder farmers, women, and SMEs). Reports and articles,
particularly those published between 2010 and 2021, were chosen when they contained
these keywords. Furthermore, for these chosen articles or reports, we swiftly reviewed
their references and included some extremely related articles or reports in our reference
pool. Finally, this review contains 127 articles or reports.

The remainder of this paper is structured as follows. The following section discusses
why food systems are essential for improving nutrition. Section 3 presents how small-
holders can be leveraged to improve nutrition. Section 4 highlights the importance of
empowering women to improve nutrition. Section 5 reviews strategies incentivizing pri-
vate sectors, particularly SMEs, to improve nutrition. The last section concludes with a
discussion and implications.

2. Reshaping Food Systems to Improve Nutrition

Food systems include all the actors and activities along global value chains, including
input supply, production, processing, distribution, retailing, wholesaling, the preparation
of food, and food consumption, together with their impacts on the environment, health, and
society [9,27,33]. A sustainable food system aims to ensure the global outcomes of human
health, ecological health, social equity, and economic prosperity while minimizing the
adverse environmental impact [11]. Figure 1 presents a framework showing how various
drivers acting on supply chains, consumer behaviors, and diets can influence food systems
and nutrition.
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2.1. The Food Supply Chain

The food supply chain, from input supply to production, post-harvest storage to
industrial processing, distribution to retail and markets, involves small- to large-scale actors
from both the public and private sectors. By increasing access to macro- and micronutrients,
food supply chains can improve the nutritional value of food. Meanwhile, the decisions
of interacting actors in the food systems influence the food produced or processed in the
supply chain and further affect the nutritional value of food [33].

Upstream (production)
Agriculture investment and associated research and development (R&D) have a long

history of prioritizing foods with potential nutritional values [37]. Even before production,
investment in R&D, such as biofortification and cultivar breeding, can provide improved
varieties for production. Using more diverse and integrated production strategies, farmers,
small- or large-scale, play a significant role in providing nutritious crops by increasing food
production diversity.

Midstream (storage, processing, and distribution)
How food is stored, processed, and distributed also affects food safety, food quality,

and the extent of food losses and food waste, and further affects dietary quality [38]. For
instance, some perishable foods, such as fruits, vegetables, and animal-sourced foods, are
nutrient-dense. However, cold chain storage and transportation are not always available in
rural areas, especially in some low- and middle-income countries (LMICs). Food processing
can change the nutrient content of food, extend shelf life, and improve palatability and
convenience [39,40]. However, it may also decrease the nutritional value by reducing
fiber and key nutrients and adding unnecessarily high levels of ingredients that may have
health consequences [40]. With the recent development of food value chain approaches,
competitive strategies and “upgrading” methods focus on adding value instead of pro-
ducing healthy, high-quality food [41]. Promisingly, with targeted intervention policies
and regulations, private and public actors in the midstream can be essential in providing
nutritious food. In particular, storage, processing, and distributing companies (including
small- and medium-sized enterprises, packaging plants, and food and beverage companies)
can provide nutrition-dense food by food fortification, improving the storage of perishable
foods, or reshaping food formulation towards a lower level of substances (e.g., trans fat,
and high levels of sodium and sugar) [33].

Downstream (retailing)
Grocery markets and retail outlets are closest to consumers. The retailing sectors

can affect food acceptability, consumer preferences, and consumption patterns in various
ways. Evidence shows that the ways in which retailers and the market promote food will
directly influence children’s preferences, nutrition knowledge, and dietary patterns and
further affect their nutrition intake and health [42,43]. Consumers, particularly caregivers,
parents, and children, may be drawn to unhealthy food and acquire dietary habits as a
result of repeated information created by the advertising, branding, and marketing of
unhealthy foods, such as products that are high in fat, sugar, and salt [42,44–46]. Small- and
medium-sized firms (SMEs) are important linkages between the industry and consumers
in developing countries, but they have limited incentives to serve nutritious food to low-
income consumers in the absence of targeted food subsidies.

2.2. Consumer Behaviors and Diets

Consumers’ food choices and dietary patterns link the food system to individuals’
nutrition and health outcomes. There is consensus that dietary patterns can influence
overweight, obesity, micro-nutrient deficiency, and other NCDs. The guidelines from the
World Health Organization (WHO) suggest that a healthy diet includes nutrient-rich foods,
such as fruits, vegetables, legumes (beans), nuts, and whole grains, with limited intake
of sugars, fats, and salt [47]. More recently, dimensions beyond the healthiness of diets
have been emphasized; sustainable healthy diets have been promoted to achieve individual
health and nutrition and a low environmental impact or stress [48,49].
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2.3. Actors in the Food Systems

Food systems extend far beyond the food value chain, with actors such as producers,
distributors, food industry workers, and consumers all playing vital roles. As shown
in Figure 1, the food environment, manifested by food acceptability, affordability, infor-
mation, quality and safety, and policy conditions, is closely connected to food security
and nutrition [17]. In the meantime, the food supply chain and the food environment
are supported by other systems, including the ecosystem, human system, energy system,
economic system, and health system. On the one hand, food systems can have both positive
and negative effects on human health via various interconnected pathways; on the other
hand, the food system’s operation is dependent on input from healthy and productive
individuals. Food system actors from all sectors are working together to make food systems
more robust to the key drivers of recent rises in food insecurity and malnutrition, while also
enhancing access to affordable healthy diets for all through environmentally sustainable
techniques [17].

Among all the participants in the food system, some disadvantaged groups are fre-
quently disregarded and have less opportunity to speak up. The following sections describe
how disadvantaged groups, such as smallholder farmers, women, and SMEs, play im-
portant roles in food systems, and how food policies and governance can be reshaped to
empower and incentivize these groups to improve nutrition for the general population in
developing countries.

Food policies and governance can influence nutritional outcomes by shaping how
food systems function and affect other drivers of food systems. In particular, food and
agricultural policies, such as food standards, labeling, and reformulation, are important
for food availability, food access, and food affordability. More crucially, governance is
essential for implementing food system transformations and ensuring that all stakeholders,
particularly smallholder farmers, women, and SMEs, can benefit from improved nutrition
through shifting the food environment and influencing biophysical and environmental
drivers [17]. Therefore, in order to establish an ideal food system delivering high-quality
food that is both nutritious and affordable for everyone [6], integrative solutions are
needed across the spectrum; multi-sectoral policies including agricultural trade policies,
infrastructure policies, and social protection policies are required to improve nutrition [7].
The food systems approach has been proved to be productive and efficient in shifting focus
towards nutrition in many countries. For instance, a systems approach that considers policy
interventions by different sectors is required to improve the access and affordability of
healthy diets more effectively, contributing to a better food security and nutrition situation
within the population [50].

3. Incentivizing Smallholders to Improve Nutrition

Smallholder farmers (with farmland spanning less than 2 hectares) are critical to
eradicating hunger and malnutrition around the world. Even though small farms account
for only 12% of the world’s arable land, they generate 30–34% of the world’s food supply,
provide livelihoods for over 2 billion people, and produce nearly 80% of the food in
Sub-Saharan Africa (SSA) and Asia [51,52]. Many smallholder farmers still struggle to
afford enough food and experience food insecurity and malnutrition. A recent study
showed that a large proportion of people lacking in certain nutrients (micronutrients) are
smallholder farmers in developing countries [53]. Moreover, small-scale farmers face a
complex set of risks and challenges that jeopardize their livelihoods, food security, and
nutrition [50]. They are increasingly vulnerable to climate change, health challenges, price
volatility, and financial instability. Smallholder farmers are the least able to adapt to climate
change by investment to continue production [54–56]. Studies have found that support and
investments in agricultural research, innovative technology, and regulatory reforms are
still low in many areas where smallholders predominate [54,57].

During the COVID-19 pandemic, existing constraints faced by smallholders have been
exacerbated [9]. Therefore, strengthening smallholder agriculture is essential to ensuring
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food security and nutrition and improving rural livelihoods [58]. Most existing agricultural
subsidy policies focus on staple grains in many countries without considering vegetables,
fruits and beans, and other foods with high nutritional value. As a result, one of the
most pressing issues is making smallholder agriculture more nutritionally sensitive [41].
We summarize some policies or governance to help make smallholder agriculture more
nutritionally sensitive. These policies or governance would affect smallholder farmers’
food production behavior, labor allocation within households, and agricultural income,
which will directly or indirectly contribute to nutritional outcomes [59].

3.1. Greater Investment in Rural Infrastructure to Connect Farmers to Food Markets

Inadequate rural infrastructure leaves communities isolated, holds back food value-
chain development, contributes to post-harvest food losses, and is significantly associated
with poverty and poor nutrition [23,60]. Investment in rural roads allows perishable
nutritious foods, such as vegetables and fruits, to be delivered to towns and counties
promptly [23]. Cold storage infrastructure can prolong the preservation time of agricultural
products, ensure the nutrition of products, give farmers new marketing options, and
help farmers choose the right time to sell at a better price and increase their income [61].
Government investments should not only include traditional physical infrastructure, but
also contain information and communication infrastructure to leverage the potential of
digital technology. Information and communications technology (ICT) connectivity allows
farmers to access many other valuable sources [23]. Nigeria, for example, has introduced
an electronic wallet program that delivers seed and fertilizer vouchers directly to farmers’
mobile phones, and it has been extended to include additional benefits, such as dietary
supplement vouchers [62].

3.2. Support for Innovative Technologies to Improve Nutrition

Evidence shows that innovative technologies can improve food safety and nutri-
tion [63–65]. For example, biofortification shows particular promise for bringing small-
holders into “healthy” value chains that promote a nutritious diet, from seeds to con-
sumption [23,66]. Biofortification strategies can be achieved through agronomic practices,
breeding, and genetic biotechnology approaches, and each has its advantages and disad-
vantages [67,68]. Biofortification has proven helpful in addressing hidden hunger [68].
Recent research found that smallholder farmers adopting and producing biofortified crops
in Uganda can prevent child stunting [69]. The limitations of biofortification include
micronutrient stability and bioavailability in crops, as well as farmers’ adoption and accept-
ability of modified crops, and the public who worry about their safety [67,68,70]. Concerns
about genetically modified (GM) crops include transgenic effects on the natural landscape,
the significance of gene flow, biodiversity consequences, and farmers’ reliance on GM
seeds of a few large firms [71,72]. GM crops may pose a significant danger to the global
economy [72]. Therefore, countries should establish effective and transparent regulatory
and monitoring systems to govern emerging technologies. Thus far, GM crops that have
been commercialized have been deregulated and certified safe for the environment and
human health by competent authorities worldwide, including the European Food Safety
Association [72], while regulators must continue to exercise vigilance to ensure that no GM
crops that may threaten human health or the environment are deregulated [72,73].

3.3. Promoting Production Diversity and Market Access to Increase Smallholder Consumption of
Nutritious Foods

More diverse autochthonous local crops and animal breeds can increase the resilience
of food systems, and their inclusion in diets could reduce nutrient deficiencies [74,75].
Promoting nutrient-rich crops through home gardens and diversifying the production
system could enhance nutrition [76]. Given that smallholder farmers typically consume
part of what they produce at home, increasing production diversity on their farms is often
seen as an effective solution to improve smallholder nutritional outcomes [77,78]. The
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situation is different when one considers the impact of market access on the nutritional
status of smallholder farmers. The latest research shows that the effectiveness of increased
production diversity reflected in improved home nutrition depends on market participation
and market access [79,80]. An important policy implication is that improving market
access is key to making smallholder agriculture, especially for subsistence farms, more
nutritionally sensitive [80]. In order to facilitate market access and income for smallholders,
rural infrastructure should be designed to be consistent with support measures to provide
households with affordable and nutritious food. Helping farmers to meet higher food
quality standards through regulation and quality certification can also support market
access [23].

3.4. Commercialization and Complementary Actions Help Smallholder Production to Achieve
Nutritional Transformation

Commercialization in the small farm sector improves dietary quality by increasing
calorie, zinc, and iron consumption [53]. However, commercialization alone is insufficient
to address all types of malnutrition; complementary interventions may also be needed [53].
Contract farming, agricultural extension systems, and primary health care are proven
to improve smallholder nutrition. Debela et al. found that contract farming improves
household- and individual-level diets and nutrition; the effects vary depending on the con-
tract type [81]. Redesigning agricultural extension systems to increase nutrition promotion
knowledge might help to improve the nutrition of smallholder farmers. Investments in
primary health care, clean water and sanitation, childcare, and hygiene can also help to
make smallholder farming more nutritionally sensitive [66].

Previous studies have shown that agriculture-nutrition policy and governance, which
improved smallholders’ agriculture productivity and market access, greatly impacted food
security and nutritional outcomes. However, no single intervention can address all the
complex challenges smallholder farmers face. Several aspects need to be considered, re-
searched, intervened in, or governed in the future to enable smallholder farmers to counter
the threat of COVID-19 to rural livelihoods and achieve food security and nutrition. First,
it is insufficient to develop new technologies; instead, the government should ensure that
they are available to smallholders [82]. Second, long-term investment for structural changes
and public investment in health services are needed to improve smallholders’ productivity
and the well-being of other less powerful actors along with the food system [83]. Third, the
effects of institutional innovations combined with digital technology, such as expanding
the content of agriculture extension through ICTs and conducting nutrition education or
training, on smallholder farmers’ income and nutritional outcomes ought to be studied by
researchers.

4. Empowering Women to Improve Nutrition

Gender equality and empowerment are critical contributors to good nutrition [84].
Empowering women is crucial to improve nutrition for families and societies. On the
one hand, women are vulnerable groups as they have higher nutritional needs due to
physiological requirements, particularly during pregnancy and breastfeeding. On the
other hand, empowering women can improve nutrition for other household members,
especially their children, as women are often their families’ primary caregivers and food
providers. Women play a vital role in children’s growth and health. When women suffer
from undernutrition, their offspring are more likely to suffer from malnutrition in their first
1000 days post-conception [85]. Furthermore, the critical window of “1000 days” regarding
developmental damage resulting from undernutrition cannot be reversed and will affect
their quality of life for a lifetime [86–88]. Empirical evidence shows that empowering
women should be the core of all efforts to improve nutrition for mothers, their children,
and other household members by strengthening women’s ability to provide food security,
health, and nutrition for their families [89,90]. More than half of the reduction in child
stunting from 1970 to 1995 can be attributed to increases in women’s status [91]. Research
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further found that empowering women to achieve gender equality would reduce child
malnutrition by 13% in South Asia and by 3% in Sub-Saharan Africa [92]. Additionally,
as producers, women play a vital role in improving agricultural output and food supply
diversity. In developing countries, smallholder women make up 43% of the agricultural
workforce. However, women usually have lower food productivity and food availability,
which can be improved by improving their production skills and increasing land ownership.
Increased food productivity and food availability among women can further improve their
nutrition and health and that of their families [93]. When women are producers, their
impact on nutrition and health is via increased food access, which is similar to that of
smallholders, so this is not emphasized in this section.

Despite women’s vital role in agricultural production and household food and nu-
trition security, these contributions are often not formally recognized [23,94]. In many
countries, women have lower education levels than men; have fewer resources to control;
and have less decision-making power over household income and time [23]. This puts
women at a higher risk of malnutrition, as their physiological needs are different from
those of men, and they are frequently misunderstood and underserved [88], which further
increases the risk of child malnutrition and deaths [95]. Therefore, many studies and
programs have focused on women’s empowerment to address gender inequalities and
improve nutrition and health. The results suggest that (a) empowering women can increase
their incomes, as well as their decision-making power in their households and communities,
stimulating a virtuous cycle of economic empowerment; (b) even if their income increases,
whether a woman will use it to improve her or her family’s nutritional status depends
mainly on her health awareness [23,90]. In Figure 2, we summarize the main pathways
to improve women’s and their children’s nutrition and health by empowering women.
Additionally, here, we focus on explaining the effects of women as consumers, namely
increasing income, nutrition and health education, and decision-making power.
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Figure 2. Empowering women to improve nutrition (author’s compilation based on [96–99]).

First, regarding increasing women’s income, studies have found that when women’s
income increased, their nutritional status and that of their family increased. Hallman
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found that a higher share of women’s assets is associated with better health outcomes for
children [100]. Moreover, homestead food production projects in Bangladesh have resulted
in a higher vitamin A status and energy intakes for vulnerable household members by
increasing women’s income [90]. Furthermore, compared to men, women tend to spend
their additional income on food and health care and improved nutritional outcomes in the
household [92].

Second, improving girls’ and women’s access to education significantly increases
their nutrition and health education. Studies have found that, even if women’s incomes
increase, they still might lack the health awareness to actively improve their nutrition
status [101]. Therefore, increasing women’s nutrition and health education is a crucial
pathway to improving nutrition by empowering women. For instance, through increased
year-round food availability and nutrition education, homestead food production projects
in Bangladesh helped to ensure that nutritious foods were eaten instead of sold to achieve
positive nutritional outcomes [90].

Third, it is critical to increase women’s decision-making power, especially in the
family. Studies have found that empowering women in purchasing decisions, health
care decisions, family planning decisions, and spousal communication can improve their
nutrition and health and that of their children [102–107]. For example, the Enhanced
Homestead Food Production (E-HFP) program in Burkina Faso empowers women by
(1) increasing agricultural training and inputs for women (e.g., tools, seeds, and chickens)
to promote the production of nutrient-rich foods (e.g., eggs and vegetables) for sale and
consumption; (2) behavior change communication planning to foster the adoption of
optimal health and nutrition practices; (3) developing land-use agreements to facilitate
women’s access to agricultural land, and found that women’s empowerment is a pathway
by which a nutrition-sensitive program can avoid child wasting [108].

Moreover, intra-household time allocation can affect women’s and their families’
nutritional outcomes. For example, encouraging men to increase their contribution to
family work effectively improves the nutritional status of family members when women
spend less time caring for the home. A large amount of research has shown that increased
maternal working time affects the risk of childhood overweight and obesity [109,110].
However, the correlation was not significant in a Danish study; the main reason for this is
that Danish fathers contribute significantly to their children’s health [111]. The COVID-19
pandemic has added to the burden of unpaid domestic and care work, and women already
spend about 2.5 times as many hours on this as men [112]. Therefore, policies focusing
on reducing the working time of breastfeeding mothers and encouraging men to take on
increased domestic work and childcare should be considered.

Despite the large amount of research on agricultural and infrastructure development
focusing on gender equality, we found that many programs and policies to improve gender
equity are “unfinished business”, or the results of interventions have not been reported [90].
Some programs and policies have found that the expected results have not been achieved,
even though they have increased women’s incomes and nutrition knowledge. The reason
for this is that there are still other necessities in the family that have not been solved or
improved. For example, the U.S. Agency for International Development (USAID) Family
Farming Project in Tajikistan between 2010 and 2014—implemented by DAI, Winrock
International, and Save the Children International—provided leadership opportunities for
women and improved their status in their communities and families. The interventions
included training on crop production, savings groups, infant and young child feeding,
and food preservation training. Although these projects increased women’s nutrition
knowledge, the goal of improving nutrition was not achieved because women still had a
more urgent life need—purchasing safe drinking water—that prevented them from fully
utilizing their knowledge of nutritional practices [90].

To summarize, many interventions or programs focus on improving nutrition by em-
powering women, but challenges remain. Based on past intervention studies and programs
on intervention outcomes, suggested directions for future intervening measures include:



Nutrients 2022, 14, 648 10 of 19

(a) increasing women’s income, (b) increasing women’s nutrition and health education,
and (c) increasing women’s decision-making power in the family. The implementation
of the above measures requires the joint support of policy and the social environment,
which means that we need to increase our attention on improving gender policies and
empowerment. Additionally, we should attach great importance to tracking the results of
interventions to summarize experiences.

5. Enabling Small- and Medium-Sized Enterprises to Improve Nutrition

Small- and medium-sized enterprises (SMEs) are on the frontline of tackling malnu-
trition, especially in emerging economies [113,114]. Agri-food SMEs, in farming, trans-
portation, processing, and distribution, can be essential for well-functioning food systems
as well as food and nutrition security [115]. They can also promote the inclusion of the
rural poor population by expanding the “hidden middle” of the supply chain [23]. Since
food processing, distribution, and services are labor-intensive, these industries can create
off-farm employment opportunities in rural and suburban areas. They act as virtual nodes
in a network of small- to medium-scale producers, processors, aggregators, distributors,
and retailers that collectively manage the flow of nutritious foods from farm to plate [116].
In LMICs, as much as 80% of all food consumed is handled by SMEs [113], and 50–60%
of the workforce in Sub-Saharan Africa and Southeast Asia are employed in SMEs [117].
Thus, the failure of these SMEs would jeopardize food and nutrition security for millions
of people [118]. More recently, SMEs have provided various forms of agricultural services,
including seeding, spraying, pruning, land preparation, harvesting, and marketing, which
are traditionally carried out by farmers themselves [119]. Compared to large enterprises
offering a variety of services, SMEs in developing countries can benefit disadvantaged
groups, including farmers, ethnic minorities, and women, by providing tailored services
with improved access [120].

Nevertheless, the supply chain dominated by SMEs is vulnerable and is often ne-
glected. With infrastructure limitations, these systems are poorly integrated, heavily
dependent on hired labor, and more vulnerable to disruptions in input supply [41]. The
COVID-19 pandemic introduced an acute shock to businesses worldwide, revealing mul-
tiple challenges for SMEs. As one of the important investors in the food system and in
line with the goal of maximizing profit, SMEs should be equipped, beyond basic training,
to create lasting impacts and inspiration to supply nutritious and safe foods. Existing
studies suggest that the following policies and governance can help to improve the food
environment and the supply chains through SMEs (as shown in Figure 3).

5.1. Create Market Incentives to Provide Nutritious Foods

Incentives will be the key in encouraging businesses to reshape their goal toward
nutrition sensitivity [23,121]. For a long time, the food sectors in many developing countries
have focused on supplying enough staple food. More recently, businesses along the food
value chain have often been driven by profits and have found no incentives to identify the
added value of nutritious food. Most of them mainly focus on producing and distributing
highly processed food [36,46], as these foods are easy to transport and produce at a large
scale [121].

With the aim to build a nutritious food system, private businesses, including SMEs,
should reshape their priorities toward producing nutrient-dense food. The business en-
vironment can be reoriented to foster actions supporting nutrition improvement [34]. In
LMICs, SMEs’ choices, such as marketing ultra-processed food with loaded sugar, salt, and
fat to children or providing nutritious and healthy foods such as fruits, vegetables, beans,
and whole grains, will lead to dramatically different nutritional outcomes [34]. One way to
incentivize the provision of nutrient-dense food from the private sector is to create market
demand for nutritious food [121].
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To further encourage SMEs to provide more nutritious food, the government can use
fiscal policies, contribute to the development of food value and cultures, and organize con-
sumers and investors to reward or penalize SMEs [34]. For instance, many countries have
already applied taxes on unhealthy food and drinks, such as “sugar taxes”. Researchers are
also modeling the effects of adopting healthy food subsidies on fruits and vegetables [122].
Although the related health improvements have not been fully established, these policies
greatly reduce the consumption of sugar-sweetened beverages (SSBs) and other products
with high levels of added sugar [123]. With the industry levy and decreasing demand
for unhealthy food, the food industry, including SMEs, will be encouraged to work on
the reformulation of food with less fat/salt/sugar and more fiber and micronutrients [34].
Therefore, governments must emphasize the importance of nutrition when creating policies
and apply a food-based dietary guidelines lens to fiscal policies [29]. The collected tax
revenues can be used to promote the production and retailing of healthier food products,
e.g., whole grains, fruits, and vegetables, and to promote industry reformulation.

5.2. Provide Infrastructure, Financial, and Technical Support for SMEs

In many developing countries, SMEs face the obstacles of unfinished infrastructure
and limited access to the market. Most small- and medium-sized businesses find it hard
to access financial services [121]. Due to their small size and the lack of essential technical
skills, SMEs are often unable to bear such risks. As the pandemic has impacted their
operations, the lack of operational cash flow reduced SMEs’ resilience and ability to tackle
the crisis [124]. Therefore, support from multilateral institutions, especially governments
and banking systems, is needed for SMEs to overcome the obstacles to access credit,
capital, and insurance. Meanwhile, the susceptibility of SMEs’ major clients, smallholder
farmers, and people in rural areas to shocks and crisis further threaten SMEs’ ability to
raise revenue and continue operating, and thus affect the ability of consumers to access
nutritious foods [116]. In these cases, interventions to bolster consumer demand—including
unemployment insurance and other social safety nets—can thus be crucial to protecting
the most vulnerable populations and also lead to gains in welfare and food and nutrition
security [115].
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With access to improved infrastructure and credits, SMEs can thrive and become
instrumental in food provision. Short food supply chains (SFSCs) enable SMEs to retain
a higher proportion of added value while connecting farmers and final consumers more
directly [125]. Since 2013, the Global Alliance for Improved Nutrition (GAIN) has been
working with private firms to serve more nutritious and affordable food in five countries
in Africa and Asia [121]. During the pandemic, many countries have provided SMEs with
fiscal support, such as providing stimulus packages, easing or delaying loan payments,
and providing cash incentives [23]. GAIN provides SMEs with direct financial support,
technical assistance, and knowledge centers to support the SMEs in enduring the COVID-
19 crisis and building back stronger [117]. The financial and technical support from the
public and private sectors can help SMEs produce more available, affordable, desirable,
and profitable food [121].

5.3. Propose Strict Regulations

Government regulations and oversights are critical in delivering safe and nutritious
food [41]. As the primary food provider in rural areas in most developing countries,
SMEs must follow the necessary food safety and quality standards and market regulations.
However, appropriate standards and regulations should be established for marketing,
labeling, fortification, and additives, including trans fat, sodium, and added sugars [34].
However, as SMEs may not always have the competence to implement regulations, some
unnecessary regulations and informal restrictions might stifle SMEs’ growth.

Therefore, governments should act as facilitators to provide targeted support and
regulations to increase the capacity of SMEs. Multiple stakeholders, including non-
governmental organizations (NGOs) and civil societies, should also monitor food and
ensure that the regulations are both required and valuable in shaping food production
toward nutrition. The mandatory labeling of trans fats, for example, has been shown to be
successful in reducing trans fat availability in the food supply and influencing industry
behavior by driving product reformulation [42].

5.4. Foster Public-Private Engagement

More collaborations between actors working on nutrition in public and private sectors
are needed to improve nutrition through SMEs [121]. Currently, the food supply chain is
still dominated by multinational companies and supermarkets. The public and private
sectors may have major differences in culture, language, and networks, making it difficult
for SMEs to get involved and determine which foods to produce. Dialogues, including
conference panels and a joint proposal from the public and private sectors, are beneficial in
providing opportunities for SMEs to communicate and speak out. In 2021, UNFSS called for
actions from multi-stakeholders and more than 600 independent dialogues were organized
before the FSS. Meanwhile, public–private partnerships can facilitate the construction of the
building of roads, ports, and other infrastructure and support the involvement of SMEs in
the food systems. For instance, with joint work from civil society organizations, researchers,
technologists, academia, government, development patterners, and investors, the Scaling
Up Nutrition (SUN) Business Network (SBN) has collaborated to support nutrition-sensitive
SMEs in Tanzania in scaling their impact [126]. Public information campaigns will also
motivate technological innovation. In addition to promoting links between private actors
along the supply chain, stakeholders in food systems should facilitate partnerships between
private and public bodies, development agencies, and civil society organizations to push
forward critical advances in technology, productivity, and other outcomes.

In sum, SMEs play an essential role in providing nonfarm employment opportunities,
linking smallholder farmers to the market, and reorienting the local food system toward
nutrition. During the COVID-19 pandemic, some SMEs bounced back quickly, with the
help of innovative technologies, such as e-commerce and ICTs, to adjust their operations
and keep their business running. Future policies should address the needs of private
stakeholders and focus on providing market incentives, financial and technical support,
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and food safety standards and regulations to rebuild food systems after the crisis. Well-
functioning markets and partnerships must support global, national, and local food supply
chains and an environment that allows food system entrepreneurs to promote long-term,
market-based solutions [61].

6. Discussion and Conclusions

Food systems are facing emerging risks, including climate change, natural resource de-
pletion, undernourishment, malnutrition, and biodiversity loss. To improve food security,
food safety, and nutrition, immediate action from multiple stakeholders and government
policies are required [127]. Food policy interventions, including those in fiscal policies,
research and innovation, investment and financial support, empowerment, nutrition educa-
tion, and regulation, often have limited effects on the marginalized groups we emphasized
in this study. The last three sections conclude with highlights of future food policy and
management interventions or research subjects. Reshaping policies and governance can be
vital in improving the nutritional outcomes of these disadvantaged groups, which in turn
affects the nutritional and health conditions of other important actors in the food systems.

In order to strengthen the nutrition sensitivity of food systems and to achieve the
SDG goals by 2030, local, national, and global public policies should be reshaped towards
achieving better nutrition. Several recommendations to reshape policy and governance
are summarized in Table 1: (a) repurposing agricultural subsidies and reallocating the
tax revenues from the food industry to promote the production and industry reformula-
tion of healthy food products; (b) increasing the application of innovative technologies
to improve nutrition, such as biofortification; (c) increasing investment in infrastructure,
communication technology systems, and financial support; (d) empowering marginalized
groups through education, policy, and initiatives; and (e) establishing appropriate industry
standards for fortification, labeling, and marketing. Governments and civil societies should
reshape policy implementations based on a better understanding of incentives and the
interests of actors in the food system. Multiple measures can be taken to reinforce nutrition
governance, such as establishing more broad-based dialogues, creating institutional coor-
dination beyond the health sector, and redesigning the governance based on legitimacy,
accountability, effectiveness, and inventiveness.

Table 1. Reshaping food policy and governance to empower smallholder farmers, women, and small-
and medium-sized enterprises to improve nutrition.

Policy Strategies for Different Groups Failures of Existing Policy
and Governance Reshaping Policy and Governance

Fiscal incentives and disincentives

Smallholder farmers
Subsidy policies only focused on staple
grains; other foods of higher nutritional

value are not included.

Increase subsidies for vegetables, fruits,
beans, and other nutritious products.

Women – –

SMEs

(a) The industry levy on unhealthy
food hardly shifted the focus of the
food environment toward nutrition;
such taxes are generally regressive,
putting more financial burdens on
lower-income individuals.

(b) SMEs have few incentives to
provide nutritious food.

Tax revenues can be used to promote the
production and retailing of healthier food
products, e.g., whole grains, fruits, and

vegetables, and to promote industry
reformulation.
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Table 1. Cont.

Policy Strategies for Different Groups Failures of Existing Policy
and Governance Reshaping Policy and Governance

Research and innovation

Smallholder farmers Lack of targeted policies to help
smallholder farmers apply techniques.

Increase agricultural R&D, application,
and extension of innovative nutritional

improvement technologies.
Women – –

SMEs

SMEs lack the capacity to apply research
and innovation to preserve food

structure, aromas, and food nutrients
during food processing.

Innovative strategies can be applied to
improve nutrition (e.g., sustainable food

processing and efficient post-harvest
handling by improving cold chain

storage and distribution conditions).

Investment and financial support

Smallholder farmers
Insufficient investment in infrastructure

to support the development of
nutritionally sensitive agriculture.

Increase investment in rural
infrastructure, physical facilities, and

information and communication
technology systems.

Women Lack of targeted support for women.

(a) Increase investment and financial
support targeted to women.

(b) Increase the cooperation of multiple
sectors focusing on women.

SMEs
There is insufficient support in credit,

capital, and insurance for SMEs to bear
the risks.

(c) Increase investment in
infrastructure and targeted financial
support to SMEs from government
and banking systems (e.g., more
investment in cold chain storage
facilities).

Empowerment and education

Smallholder farmers Lack of empowerment policies
specifically for female farmers.

Emphasis should be placed on the role of
women in agricultural production and

family nutrition.

Women

(a) The results have not been reported.
(b) Lack of supplementary guidance

for health education.

(a) Add relevant research.
(b) Increase supplementary guidance

for health education.

SMEs – –

Regulation

Smallholder farmers – –
Women – –

SMEs

(a) Lack of targeted standards or
regulations for SMEs.

(b) Some SMEs lack the capacity to
implement regulations when
support, law enforcement, and
accountability do not exist.

(a) Appropriate standards and
regulations should be established
for marketing, labeling, and
fortification, and for additives
including trans fat, sodium, and
added sugars.

(b) The capacity of SMEs should be
improved through
government support.



Nutrients 2022, 14, 648 15 of 19

Author Contributions: Conceptualization, S.F., J.W. and H.G.; writing—original draft preparation,
J.W., H.G. and X.D.; writing—review and editing, S.F., J.W. and H.G.; visualization, J.W., H.G. and
X.D.; supervision, S.F.; project administration, J.W.; funding acquisition, S.F. All authors have read
and agreed to the published version of the manuscript.

Funding: This research was funded by National Natural Science Foundation of China, grant number
72061147002.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: We are grateful to the anonymous reviewers for their careful reading of our
manuscript and their many insightful comments and suggestions.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. High Level Panel of Experts on Food Security and Nutrition. Food Security and Nutrition: Building a Global Narrative towards 2030;

HLPE: Rome, Italy, 2020.
2. United Nations. Transforming Our World: The 2030 Agenda for Sustainable Development; UN: New York, NY, USA, 2015.
3. United Nations. System Standing Committee on Nutrition (UNSCN), Nutrition and the Post-2015 Sustainable Development Goals; UN:

New York, NY, USA, 2014.
4. FAO; WHO. Sustainable Healthy Diets Guiding Principles; FAO: Rome, Italy, 2019.
5. Gillespie, S.; van den Bold, M.; Hodge, J. Nutrition and the governance of agri-food systems in South Asia: A systematic review.

Food Policy 2019, 82, 13–27. [CrossRef]
6. Global Panel on Agriculture and Food Systems for Nutrition. Future Food Systems: For People, Our Planet, and Prosperity; Global

Panel on Agriculture and Food Systems for Nutrition: London, UK, 2020.
7. Global Panel on Agriculture and Food Systems for Nutrition. How Can Agricultural and Food System Policies Improve Nutrition?

Global Panel on Agriculture and Food Systems for Nutrition: London, UK, 2014.
8. UNICEF. Fed to Fail–Child Nutrition Report 2021; UNICEF: New York, NY, USA, 2021.
9. Swinburn, B.A.; Kraak, V.I.; Allender, S.; Atkins, V.J.; Baker, P.I.; Bogard, J.R.; Brinsden, H.; Calvillo, A.; De Schutter, O.; Devarajan,

R.; et al. The Global Syndemic of Obesity, Undernutrition, and Climate Change: The Lancet Commission report. Lancet 2019, 393,
791–846. [CrossRef]

10. Fan, S.; Cho, E.E.; Meng, T.; Rue, C. How to Prevent and Cope with Coincidence of Risks to the Global Food System. Annu. Rev.
Environ. Resour. 2021, 46, 601–623. [CrossRef]

11. Fan, S.; Headey, D.; Rue, C.; Thomas, T. Food Systems for Human and Planetary Health: Economic Perspectives and Challenges.
Annu. Rev. Resour. Econ. 2021, 13, 131–156. [CrossRef]

12. IPCC. Climate Change 2021: The Physical Science Basis. 2021. Available online: https://www.ipcc.ch/report/ar6/wg1
/downloads/report/IPCC_AR6_WGI_Full_Report.pdf. (accessed on 12 November 2021).

13. Dasgupta, P. The Economics of Biodiversity: The Dasgupta Review; HM Treasury: London, UK, 2021.
14. Bogunovic, I.; Fernández, M.P.; Kisic, I.; Marimón, M.B. Agriculture and Grazing Environments. Soil Degradation, Restoration and

Management in a Global Change Context; Elsevier: Amsterdam, The Netherlands, 2019; pp. 23–70.
15. Development Initiatives. Global Nutrition Report: Action on Equity to End Malnutrition; Development Initiatives: Bristol, UK, 2020.
16. Webb, P.; Flynn, D.J.; Kelly, N.M.; Thomas, S.M.; Benton, T.G. COVID-19 and Food Systems: Rebuilding for Resilience; Global Panel

on Agriculture and Food Systems for Nutrition: London, UK, 2021.
17. FAO; IFAD; UNICEF; WFP; WHO. The State of Food Security and Nutrition in the World 2021: Transforming Food Systems for Food

Security, Improved Nutrition and Affordable Healthy Diets for All; FAO: Rome, Italy, 2021.
18. Laborde, D.; Herforth, A.; Headey, D.; de Pee, S. COVID-19 pandemic leads to greater depth of unaffordability of healthy and

nutrient-adequate diets in low- and middle-income countries. Nat. Food 2021, 2, 473–475. [CrossRef]
19. Swinburn, B.; Kraak, V.; Rutter, H.; Vandevijvere, S.; Lobstein, T.; Sacks, G.; Gomes, F.; Marsh, T.; Magnusson, R. Strengthening of

accountability systems to create healthy food environments and reduce global obesity. Lancet 2015, 385, 2534–2545. [CrossRef]
20. Ding, H.; Markandya, A.; Feltran-Barbieri, R.; Calmon, M.; Cervera, M.; Duraisami, M.; Singh, R.; Warman, J.; Anderson, W.

Repurposing Agricultural Subsidies to Restore Degraded Farmland and Grow Rural Prosperity; World Resources Institute: Washington,
DC, USA, 2021.

21. FAO. A Multi-Billion-Dollar Opportunity: Repurposing Agricultural Support to Transform Food Systems; FAO: Rome, Italy, 2021.
22. von Braun, J.; Birner, R. Designing Global Governance for Agricultural Development and Food and Nutrition Security. Rev. Dev.

Econ. 2017, 21, 265–284. [CrossRef]
23. International Food Policy Research Institute. 2020 Global Food Policy Report: Building Inclusive Food Systems; IFPRI: Washington,

DC, USA, 2020.

http://doi.org/10.1016/j.foodpol.2018.10.013
http://doi.org/10.1016/S0140-6736(18)32822-8
http://doi.org/10.1146/annurev-environ-012220-020844
http://doi.org/10.1146/annurev-resource-101520-081337
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf.
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf.
http://doi.org/10.1038/s43016-021-00323-8
http://doi.org/10.1016/S0140-6736(14)61747-5
http://doi.org/10.1111/rode.12261


Nutrients 2022, 14, 648 16 of 19

24. von Braun, J. Governance Reform for Food, Nutrition, and Agriculture; IFPRI: Washington, DC, USA, 2018.
25. Kennedy, E.; Kershaw, M.; Coates, J. Food Systems: Pathways for Improved Diets and Nutrition. Curr. Dev. Nutr. 2018, 2, nzy027.

[CrossRef]
26. Fan, S.; Huang, J.; Zhang, F.; Zhao, W.; Song, H.; Nie, F.; Sheng, Y.; Wang, J.; Bi, J.; Cong, W. Transforming Chinese Food Systems

for both Human and Planetary Health. In Science and Innovations for Food Systems Transformation and Summit Actions; von Braun, J.,
Afsana, K., Fresco, L.O., Hassan, M., Eds.; UN: New York, NY, USA, 2021.

27. von Braun, J.; Afsana, K.; Fresco, L.; Hassan, M.; Torero, M. Food Systems–Definition, Concept and Application for the UN Food
Systems Summit. In Science and Innovations for Food Systems Transformation and Summit Actions; von Braun, J., Afsana, K., Fresco,
L.O., Hassan, M., Eds.; UN: New York, NY, USA, 2021.

28. Canfield, M.; Anderson, M.D.; McMichael, P. UN Food Systems Summit 2021: Dismantling Democracy and Resetting Corporate
Control of Food Systems. Front. Sustain. Food Syst. 2021, 5. [CrossRef]

29. UNFSS. Secretary-General’s Chair Summary and Statement of Action on the UN Food Systems Summit. 2021. Available online:
https://www.un.org/en/food-systems-summit/news/making-food-systems-work-people-planet-and-prosperity (accessed on
12 November 2021).

30. Lowder, S.K.; Skoet, J.; Raney, T. The Number, Size, and Distribution of Farms, Smallholder Farms, and Family Farms Worldwide.
World Dev. 2016, 87, 16–29. [CrossRef]

31. Nisbett, N.; Friel, S.; Aryeetey, R.; Da Gomes, F.S.; Harris, J.; Backholer, K.; Baker, P.; Blue Bird Jernigan, V.; Phulkerd, S. Equity
and expertise in the UN Food Systems Summit. BMJ Glob. Health 2021, 6, e006569. [CrossRef] [PubMed]

32. Monteiro, C.A.; Lawrence, M.; Millett, C.; Nestle, M.; Popkin, B.M.; Scrinis, G.; Swinburn, B. The need to reshape global food
processing: A call to the United Nations Food Systems Summit. BMJ Glob. Health 2021, 6, e006885. [CrossRef] [PubMed]

33. High Level Panel of Experts on Food Security and Nutrition. Nutrition and Food Systems; FAO: Rome, Italy, 2017.
34. Haddad, L.J. How Can Businesses Operating in the Food System Accelerate Improvement in Nutrition? International Food Policy

Research Institute (IFPRI): Washington, DC, USA; CABI: Wallingford, UK, 2019.
35. Fan, S.; Teng, P.; Chew, P.; Smith, G.; Copeland, L. Food system resilience and COVID-19: Lessons from the Asian experience.

Glob. Food Secur. 2021, 28, 100501. [CrossRef]
36. Gillespie, S.; van den Bold, M. Agriculture, Food Systems, and Nutrition: Meeting the Challenge. Glob. Chall. 2017, 1, 1600002.

[CrossRef] [PubMed]
37. Global Panel on Agriculture and Food Systems for Nutrition. Food Systems and Diets: Facing the Challenges of the 21st Century;

Global Panel on Agriculture and Food Systems for Nutrition: London, UK, 2016.
38. HLPE. Food Losses and Waste in the Context of Sustainable Food Systems: A Report by the High-Level Panel of Experts on Food

Security and Nutrition of the Committee on World Food Security, Rome. Available online: http://www.fao.org/3/a-i3901e.pdf
(accessed on 12 November 2021).

39. Augustin, M.A.; Riley, M.; Stockmann, R.; Bennett, L.; Kahl, A.; Lockett, T.; Osmond, M.; Sanguansri, P.; Stonehouse, W.; Zajac, I.;
et al. Role of food processing in food and nutrition security. Trends Food Sci. Technol. 2016, 56, 115–125. [CrossRef]

40. Mozaffarian, D. Dietary and Policy Priorities for Cardiovascular Disease, Diabetes, and Obesity: A Comprehensive Review.
Circulation 2016, 133, 187–225. [CrossRef]

41. Fan, S.; Pandya-Lorch, R. Reshaping Agriculture for Nutrition and Health; IFPRI: Washington, DC, USA, 2012.
42. Cairns, G.; Angus, K.; Hastings, G.; Caraher, M. Systematic reviews of the evidence on the nature, extent and effects of food

marketing to children. A retrospective summary. Appetite 2013, 62, 209–215. [CrossRef]
43. Kelly, B.; Halford, J.C.G.; Boyland, E.J.; Chapman, K.; Bautista-Castaño, I.; Berg, C.; Caroli, M.; Cook, B.; Coutinho, J.G.; Effertz, T.;

et al. Television food advertising to children: A global perspective. Am. J. Public Health 2010, 100, 1730–1736. [CrossRef]
44. Escalon, H.; Courbet, D.; Julia, C.; Srour, B.; Hercberg, S.; Serry, A.-J. Exposure of French Children and Adolescents to Advertising

for Foods High in Fat, Sugar or Salt. Nutrients 2021, 13, 3741. [CrossRef]
45. Story, M.; French, S. Food Advertising and Marketing Directed at Children and Adolescents in the US. Int. J. Behav. Nutr. Phys.

Act. 2004, 1, 3. [CrossRef]
46. Hawkes, C.; Smith, T.G.; Jewell, J.; Wardle, J.; Hammond, R.A.; Friel, S.; Thow, A.M.; Kain, J. Smart food policies for obesity

prevention. Lancet 2015, 385, 2410–2421. [CrossRef]
47. WHO. Healthy Diet—Key Facts. Available online: http://www.who.int/en/news-room/fact-sheets/detail/healthy-diet (ac-

cessed on 12 November 2021).
48. Willett, W.; Rockström, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett, T.; Tilman, D.; DeClerck, F.; Wood, A.; et al.

Murray. Food in the Anthropocene: The EAT-Lancet Commission on healthy diets from sustainable food systems. Lancet 2019,
393, 447–492. [CrossRef]

49. FAO; WHO. Sustainable Healthy Diets—Guiding Principles. Available online: https://www.who.int/publications/i/item/9789
241516648 (accessed on 12 November 2021).

50. Kawabata, M.; Berardo, A.; Mattei, P.; de Pee, S. Food security and nutrition challenges in Tajikistan: Opportunities for a systems
approach. Food Policy 2020, 96, 101872. [CrossRef]

51. Ricciardi, V.; Ramankutty, N.; Mehrabi, Z.; Jarvis, L.; Chookolingo, B. How much of the world’s food do smallholders produce?
Glob. Food Secur. 2018, 17, 64–72. [CrossRef]

52. FAO; IFAD; WFP. The State of Food Insecurity in the World; FAO: Rome, Italy, 2015.

http://doi.org/10.1093/cdn/nzy027
http://doi.org/10.3389/fsufs.2021.661552
https://www.un.org/en/food-systems-summit/news/making-food-systems-work-people-planet-and-prosperity
http://doi.org/10.1016/j.worlddev.2015.10.041
http://doi.org/10.1136/bmjgh-2021-006569
http://www.ncbi.nlm.nih.gov/pubmed/34226240
http://doi.org/10.1136/bmjgh-2021-006885
http://www.ncbi.nlm.nih.gov/pubmed/34321237
http://doi.org/10.1016/j.gfs.2021.100501
http://doi.org/10.1002/gch2.201600002
http://www.ncbi.nlm.nih.gov/pubmed/31565265
http://www.fao.org/3/a-i3901e.pdf
http://doi.org/10.1016/j.tifs.2016.08.005
http://doi.org/10.1161/CIRCULATIONAHA.115.018585
http://doi.org/10.1016/j.appet.2012.04.017
http://doi.org/10.2105/AJPH.2009.179267
http://doi.org/10.3390/nu13113741
http://doi.org/10.1186/1479-5868-1-3
http://doi.org/10.1016/S0140-6736(14)61745-1
http://www.who.int/en/news-room/fact-sheets/detail/healthy-diet
http://doi.org/10.1016/S0140-6736(18)31788-4
https://www.who.int/publications/i/item/9789241516648
https://www.who.int/publications/i/item/9789241516648
http://doi.org/10.1016/j.foodpol.2020.101872
http://doi.org/10.1016/j.gfs.2018.05.002


Nutrients 2022, 14, 648 17 of 19

53. Ogutu, S.O.; Gödecke, T.; Qaim, M. Agricultural Commercialisation and Nutrition in Smallholder Farm Households. J. Agric.
Econ. 2020, 71, 534–555. [CrossRef]

54. Brown, M.; Antle, J.; Backlund, P.; Carr, E.; Easterling, B.; Walsh, M.; Ammann, C.; Attavanich, W.; Barrett, C.B.; Bellemare, M.F.;
et al. Climate Change, Global Food Security and the US Food System. 2015; 146p. Available online: http://www.usda.gov/oce/
climate_change/FoodSecurity2015Assessment/FullAssessment.pdf (accessed on 12 November 2021).

55. IFAD. Rural Poverty Report 2001: The Challenge of Ending Rural Poverty; IFAD: Rome, Italy, 2001.
56. Majid, N. Reaching Millennium Goals: How Well Does Agricultural Productivity Growth Reduce Poverty? Employment Strategy Paper

No. 12; International Labor Organization: Geneva, Switzerland, 2004.
57. Fuglie, K.; Rada, N. Resources, Policy and Agricultural Productivity in Sub-Saharan Africa; Economic Research Report No. 145; U.S.

Department of Agriculture, Economic Research Service: Washington, DC, USA, 2013.
58. Boughton, D.; Goeb, J.; Lambrecht, I.; Mather, D.; Headey, D.D. Strengthening Smallholder Agriculture Is Essential to Defend Food

and Nutrition Security and Rural Livelihoods in Myanmar Against the COVID-19 Threat: Elements for a Proactive Response; IFPRI:
Washington, DC, USA, 2020.

59. Fan, S.; Yosef, S.; Pandya-Lorch, R. Linking agriculture to nutrition: The evolution of policy. CAER 2020, 12, 595–604. [CrossRef]
60. Shively, G.E. Infrastructure mitigates the sensitivity of child growth to local agriculture and rainfall in Nepal and Uganda. Proc.

Natl. Acad. Sci. USA 2017, 114, 903–908. [CrossRef]
61. Gomez y Paloma, S.; Riesgo, L.; Louhichi, K. (Eds.) The Role of Smallholder Farms in Food and Nutrition Security; Springer

International Publishing: Berlin/Heidelberg, Germany, 2020; ISBN 978-3-030-42147-2.
62. Adesina, A. Agriculture as a Business: Approaching Agriculture as an Investment Opportunity. 2016. Available on-

line: https://www.afdb.org/en/news-and-events/agriculture-as-a-business-approaching-agriculture-as-an-investment-
opportunity-15398 (accessed on 12 November 2021).

63. Morales-de la Peña, M.; Welti-Chanes, J.; Martín-Belloso, O. Novel technologies to improve food safety and quality. Curr. Opin.
Food Sci. 2019, 30, 1–7. [CrossRef]

64. Padulosi, S.; Phrang, R.; Rosado-May, F.J. Supporting Nutrition Sensitive Agriculture through Neglected and Underutilized Species:
Operational Framework; Bioversity International and IFAD: Rome, Italy, 2019; p. 44. ISBN 978-92-9255-126-1.

65. Udomkun, P.; Wiredu, A.N.; Nagle, M.; Müller, J.; Vanlauwe, B.; Bandyopadhyay, R. Innovative tech-nologies to manage aflatoxins
in foods and feeds and the profitability of application—A review. Food Control. 2017, 76, 127–138. [CrossRef]

66. Wiggins, S.; Keats, S. Smallholder Agriculture’s Contribution to Better Nutrition; ODI: London, UK, 2013.
67. Yadav, D.N.; Bansal, S.; Tushir, S.; Kaur, J.; Sharma, K. Advantage of biofortification over fortification technologies. In Wheat and

Barley Grain Biofortification; Woodhead Publishing: Sawston, UK, 2020; pp. 257–273.
68. Sathya, A.; Subramaniam, G.; Rajendran, V. Exploration of Plant Growth-Promoting Actinomycetes for Biofortification of Mineral

Nutrients. In Plant Growth Promoting Actinobacteria: A New Avenue for Enhancing the Productivity and Soil Fertility of Grain Legumes;
Springer: Berlin/Heidelberg, Germany, 2017.

69. Bashaasha, B.; Namulondo, R.; Isoto, R. Association between bio-fortification and child nutrition among smallholder households
in Uganda. J. Agric. Econ. 2020, 6, 752–759.

70. Garcia-Casal, M.N.; Pena-Rosas, J.P.; Giyose, B.; De Steur, H.; Van Der Straeten, D. Staple crops biofortified with increased
vitamins and minerals: Considerations for a public health strategy. Ann. N. Y. Acad. Sci. 2017, 1390, 3–13. [CrossRef]

71. Prakash, D.; Sonika, V.; Ranjana, B.; Tiwary, B.N. Risks and precautions of genetically modified organisms. Int. Sch. Res. Not. Ecol.
2011, 2011, 369573. [CrossRef]

72. Van Acker, R.; Rahman, M.; Cici, S. Pros and Cons of GMO Crop Farming. Oxford Research Encyclopedia of Environmental
Science. Available online: https://doi.org/10.1093/acrefore/9780199389414.013.217 (accessed on 12 November 2021).

73. Smetana, S.M.; Bornkessel, S.; Heinz, V. A path from sustainable nutrition to nutritional sustainability of complex food systems.
Front. Nutr. 2019, 6, 39. [CrossRef]

74. Hunter, D.; Borelli, T.; Beltrame, D.M.O.; Oliveira, C.N.S.; Coradin, L.; Wasike, V.W.; Wasilwa, L.; Mwai, J.; Manjella, A.;
Samarasinghe, G.W.L.; et al. The potential of neglected and underutilized species for improving diets and nutrition. Planta 2019,
250, 709–729. [CrossRef] [PubMed]

75. Shelef, O.; Weisberg, P.J.; Provenza, F.D. The value of native plants and local production in an era of global agriculture. Front.
Plant Sci. 2017, 8, 2069. [CrossRef] [PubMed]

76. Pandey, V.L.; Mahendra Dev, S.; Jayachandran, U. Impact of agricultural interventions on the nutritional status in South Asia: A
review. Food Policy 2016, 62, 28–40. [CrossRef] [PubMed]

77. Jones, A.D. Critical review of the emerging research evidence on agricultural biodiversity, diet diversity, and nutritional status in
low- and middle-income countries. Nutr. Rev. 2017, 75, 769–782. [CrossRef]

78. Powell, B.; Thilsted, S.H.; Ickowitz, A.; Termote, C.; Sunderland, T.; Herforth, A. Improving diets with wild and cultivated
biodiversity from across the landscape. Food Sec. 2015, 7, 535–554. [CrossRef]

79. Sibhatu, K.T.; Krishna, V.V.; Qaim, M. Production diversity and dietary diversity in smallholder farm households. Proc. Natl.
Acad. Sci. USA 2015, 112, 10657–10662. [CrossRef]

80. Sibhatu, K.T.; Qaim, M. Review: Meta-analysis of the association between production diversity, diets, and nutrition in smallholder
farm households. Food Policy 2018, 77, 1–18. [CrossRef]

http://doi.org/10.1111/1477-9552.12359
http://www.usda.gov/oce/climate_change/FoodSecurity2015Assessment/FullAssessment.pdf
http://www.usda.gov/oce/climate_change/FoodSecurity2015Assessment/FullAssessment.pdf
http://doi.org/10.1108/CAER-03-2020-0040
http://doi.org/10.1073/pnas.1524482114
https://www.afdb.org/en/news-and-events/agriculture-as-a-business-approaching-agriculture-as-an-investment-opportunity-15398
https://www.afdb.org/en/news-and-events/agriculture-as-a-business-approaching-agriculture-as-an-investment-opportunity-15398
http://doi.org/10.1016/j.cofs.2018.10.009
http://doi.org/10.1016/j.foodcont.2017.01.008
http://doi.org/10.1111/nyas.13293
http://doi.org/10.5402/2011/369573
https://doi.org/10.1093/acrefore/9780199389414.013.217
http://doi.org/10.3389/fnut.2019.00039
http://doi.org/10.1007/s00425-019-03169-4
http://www.ncbi.nlm.nih.gov/pubmed/31025196
http://doi.org/10.3389/fpls.2017.02069
http://www.ncbi.nlm.nih.gov/pubmed/29259614
http://doi.org/10.1016/j.foodpol.2016.05.002
http://www.ncbi.nlm.nih.gov/pubmed/27478297
http://doi.org/10.1093/nutrit/nux040
http://doi.org/10.1007/s12571-015-0466-5
http://doi.org/10.1073/pnas.1510982112
http://doi.org/10.1016/j.foodpol.2018.04.013


Nutrients 2022, 14, 648 18 of 19

81. Debela, B.L.; Ruml, A.; Qaim, M. Effects of contract farming on diets and nutrition in Ghana. Appl. Econ. Perspect. Policy 2021.
[CrossRef]

82. Pandya-Lorch, R.; Baumüller, H.; Saleemi, S.; Lidder, P. Annex 2: Science Days. In Science and Innovations for Food Systems
Transformation and Summit Actions; von Braun, J., Afsana, K., Fresco, L.O., Hassan, M., Eds.; UN: New York, NY, USA, 2021.

83. Neufeld, L.M.; Huang, J.; Badiane, O.; Caron, P.; Forsse, L.S. Advance Equitable Livelihoods: A paper on Action Track 4; European
Comission: Brussels, Belgium, 2021.

84. Webb, P. Nutrition and the Post-2015 Sustainable Development Goals; UN: New York, NY, USA, 2014.
85. UNSCN. Progress in Nutrition. Available online: http://www.unscn.org/files/Publications/RWNS6/html/index.html (accessed

on 12 November 2021).
86. Halleröd, B.; Rothstein, B.; Daoud, A.; Nandy, S. Bad Governance and Poor Children: A Comparative Analysis of Government

Efficiency and Severe Child Deprivation in 68 Low- and Middle-income Countries. World Dev. 2013, 48, 19–31. [CrossRef]
87. Smith, L.C.; Haddad, L. Reducing Child Undernutrition: Past Drivers and Priorities for the Post-MDG Era. World Dev. 2015, 68,

180–204. [CrossRef]
88. Qureshi, M.E.; Dixon, J.; Wood, M. Public policies for improving food and nutrition security at different scales. Food Sec. 2015, 7,

393–403. [CrossRef]
89. World Bank. Improving Nutrition through Multisectoral Approaches; World Bank: Washington, DC, USA, 2013.
90. SPRING. Understanding the Women’s Empowerment Pathway. Brief #Improving Nutrition through Agriculture Technical Brief Series;

SPRING: Arlington, VA, USA, 2014.
91. Smith, L.C.; Haddad, L.J. Explaining Child Malnutrition in Developing Countries: A Cross-Country Analysis; International Food Policy

Research Institute: Washington, DC, USA, 2000; ISBN 9780896291140.
92. Smith, L.C.; Ramakrishnan, U.; Ndiaye, A.; Haddad, L.; Martorell, R. The Importance of Women’s Status for Child Nutrition in

Developing Countries; IFPRI: Washington, DC, USA, 2003.
93. Fan, S.; Yosef, S.; Pandya-Lorch, R. Agriculture for Improved Nutrition: Seizing the Momentum; CABI: Wallingford, UK, 2019; ISBN

9781786399311.
94. International Food Policy Research Institute. 2019 Global Food Policy Report; IFPRI: Washington, DC, USA, 2019.
95. Black, R.E.; Victora, C.G.; Walker, S.P.; Bhutta, Z.A.; Christian, P.; de Onis, M.; Ezzati, M.; Grantham-McGregor, S.; Katz, J.;

Martorell, R.; et al. Maternal and child undernutrition and overweight in low-income and middle-income countries. Lancet 2013,
382, 427–451. [CrossRef]

96. Kadiyala, S.; Harris, J.; Headey, D.; Yosef, S.; Gillespie, S. Agriculture and nutrition in India: Mapping evidence to pathways. Ann.
New York Acad. Sci. 2014, 1331, 43–56. [CrossRef]

97. Gillespie, S.; Harris, J.; Kadiyala, S. The Agriculture-Nutrition Disconnect in India: What Do We Know? IFPRI Discussion Paper 1187;
IFPRI: Washington, DC, USA; Available online: http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/126958 (accessed on
12 November 2021).

98. Herforth, A.; Harris, J. Understanding and Applying Primary Pathways and Principles; Feed the Future: Arlington, VA, USA, 2014.
Available online: http://www.spring-nutrition.org/sites/default/files/publications/briefs/spring_understandingpathways_
brief_1_0.pdf (accessed on 12 November 2021).

99. Headey, D.; Chiu, A.; Kadiyala, S. Agriculture’s role in the Indian enigma: Help or hindrance to the crisis of undernutrition? Food
Sec. 2012, 4, 87–102. [CrossRef]

100. Hallman, K.K. Mother-Father Resource Control, Marriage Payments, and Girl-Boy Health in Rural Bangladesh; IFPRI: Washington, DC,
USA; Available online: https://ageconsearch.umn.edu/record/16422 (accessed on 12 November 2021).

101. Ruel, M.T.; Alderman, H. Nutrition-sensitive interventions and programmes: How can they help to accelerate progress in
improving maternal and child nutrition? Lancet 2013, 382, 536–551. [CrossRef]

102. Perry, D.L. Wolof Women, Economic Liberalization, and the Crisis of Masculinity in Rural Senegal. Ethnology 2005, 44, 207.
[CrossRef]

103. Malapit, H.J.L.; Kadiyala, S.; Quisumbing, A.R.; Cunningham, K.; Tyagi, P. Women’s Empowerment Mitigates the Negative
Effects of Low Production Diversity on Maternal and Child Nutrition in Nepal. J. Dev. Stud. 2015, 51, 1097–1123. [CrossRef]

104. Shroff, M.R.; Griffiths, P.L.; Suchindran, C.; Nagalla, B.; Vazir, S.; Bentley, M.E. Does maternal autonomy influence feeding
practices and infant growth in rural India? Soc. Sci. Med. 2011, 73, 447–455. [CrossRef] [PubMed]

105. Sado, L.; Spaho, A.; Hotchkiss, D.R. The influence of women’s empowerment on maternal health care utilization: Evidence from
Albania. Soc. Sci. Med. 2014, 114, 169–177. [CrossRef] [PubMed]

106. Sinharoy, S.S.; Waid, J.L.; Haardörfer, R.; Wendt, A.; Gabrysch, S.; Yount, K.M. Women’s dietary diversity in rural Bangladesh:
Pathways through women’s empowerment. Matern. Child Nutr. 2018, 14, e12489. [CrossRef] [PubMed]

107. Doyle, K.; Levtov, R.G.; Barker, G.; Bastian, G.G.; Bingenheimer, J.B.; Kazimbaya, S.; Nzabonimpa, A.; Pulerwitz, J.; Sayinzoga, F.;
Sharma, V.; et al. Gender-transformative Bandebereho couples’ intervention to promote male engagement in reproductive and
maternal health and violence prevention in Rwanda: Findings from a randomized controlled trial. PLoS ONE 2018, 13, e0192756.
[CrossRef]

108. Heckert, J.; Olney, D.K.; Ruel, M.T. Is women’s empowerment a pathway to improving child nutrition outcomes in a nutrition-
sensitive agriculture program?: Evidence from a randomized controlled trial in Burkina Faso. Soc. Sci. Med. 2019, 233, 93–102.
[CrossRef]

http://doi.org/10.1002/aepp.13204
http://www.unscn.org/files/Publications/RWNS6/html/index.html
http://doi.org/10.1016/j.worlddev.2013.03.007
http://doi.org/10.1016/j.worlddev.2014.11.014
http://doi.org/10.1007/s12571-015-0443-z
http://doi.org/10.1016/S0140-6736(13)60937-X
http://doi.org/10.1111/nyas.12477
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/126958
http://www.spring-nutrition.org/sites/default/files/publications/briefs/spring_understandingpathways_brief_1_0.pdf
http://www.spring-nutrition.org/sites/default/files/publications/briefs/spring_understandingpathways_brief_1_0.pdf
http://doi.org/10.1007/s12571-011-0161-0
https://ageconsearch.umn.edu/record/16422
http://doi.org/10.1016/S0140-6736(13)60843-0
http://doi.org/10.2307/3774056
http://doi.org/10.1080/00220388.2015.1018904
http://doi.org/10.1016/j.socscimed.2011.05.040
http://www.ncbi.nlm.nih.gov/pubmed/21742425
http://doi.org/10.1016/j.socscimed.2014.05.047
http://www.ncbi.nlm.nih.gov/pubmed/24929918
http://doi.org/10.1111/mcn.12489
http://www.ncbi.nlm.nih.gov/pubmed/28766878
http://doi.org/10.1371/journal.pone.0192756
http://doi.org/10.1016/j.socscimed.2019.05.016


Nutrients 2022, 14, 648 19 of 19

109. Kaiser, T.; Li, J.; Pollmann-Schult, M. Evening and night work schedules and children’s social and emotional well-being.
Community Work. Fam. 2019, 22, 167–182. [CrossRef]

110. Classen, T.; Hokayem, C. Childhood influences on youth obesity. Econ. Hum. Biol. 2005, 3, 165–187. [CrossRef]
111. Greve, J. New results on the effect of maternal work hours on children’s overweight status: Does the quality of child care matter?

Labour Econ. 2011, 18, 579–590. [CrossRef]
112. United Nations. Achieve Gender Equality and Empower All Women and Girls. Available online: https://sdgs.un.org/goals/

goal5 (accessed on 12 November 2021).
113. Demmler, K.M. The Role of Small and Medium-Sized Enterprises in Nutritious Food Supply Chains in Africa. In GAIN Working

Paper Series; GAIN Health: Geneva, Switzerland, 2020.
114. Reardon, T. The hidden middle: The quiet revolution in the midstream of agrifood value chains in developing countries. Oxf. Rev.

Econ. Policy 2015, 31, 45–63. [CrossRef]
115. Nordhagen, S.; Igbeka, U.; Rowlands, H.; Shine, R.S.; Heneghan, E.; Tench, J. COVID-19 and small enterprises in the food supply

chain: Early impacts and implications for longer-term food system resilience in low- and middle-income countries. World Dev.
2021, 141, 105405. [CrossRef]

116. Hansen, A.R.; Keenan, C.; Ronning, E. Weathering the Pandemic to Build Back Better: Options for Supporting Agri-Food SMEs in Low
and Middle-Income Countries; GAIN Health: Geneva, Switzerland, 2020.

117. Shinozaki, S.; Vandenberg, P. SME Internationalization: Was There an Old Normal, is There a New Normal? Available online:
https://aric.adb.org/pdf/rcipod/episode_12/SMEinternationalization.pdf (accessed on 12 November 2021).

118. Herrero, M.; Thornton, P.K.; Power, B.; Bogard, J.R.; Remans, R.; Fritz, S.; Gerber, J.S.; Nelson, G.; See, L.; Waha, K.; et al. Farming
and the geography of nutrient production for human use: A transdisciplinary analysis. Lancet Planet. Health 2017, 1, e33–e42.
[CrossRef]

119. Diao, X.; Reardon, T.; Kennedy, A.; DeFries, R.S.; Koo, J.; Minten, B.; Takeshima, H.; Thornton, P. The Future of Smallfarms:
Innovations for Inclusive Transformation. In Science and Innovations for Food Systems Transformation and Summit Actions; von Braun,
J., Afsana, K., Fresco, L.O., Hassan, M., Eds.; UN: New York, NY, USA, 2021.

120. Liverpool-Tasie, L.S.O.; Reardon, T.; Belton, B. “Essential non-essentials”: COVID-19 policy missteps in Nigeria rooted in
persistent myths about African food supply chains. Appl. Econ. Perspect. Policy 2020, 43, 205–224. [CrossRef]

121. Haddad, L. Reward food companies for improving nutrition. Nature 2018, 556, 19–22. [CrossRef] [PubMed]
122. Ni Mhurchu, C.; Eyles, H.; Genc, M.; Scarborough, P.; Rayner, M.; Mizdrak, A.; Nnoaham, K.; Blakely, T. Effects of Health-Related

Food Taxes and Subsidies on Mortality from Diet-Related Disease in New Zealand: An Econometric-Epidemiologic Modelling
Study. PLoS ONE 2015, 10, e0128477. [CrossRef]

123. Sarlio-Lähteenkorva, S.; Winkler, J.T. Could a sugar tax help combat obesity? BMJ 2015, 351, h4047. [CrossRef] [PubMed]
124. Kalemli-Ozcan, S.; Gourinchas, P.-O.; Penciakova, V.; Sander, N. COVID-19 and SME Failures. IMF Work. Pap. 2020, 207. Available

online: https://EconPapers.repec.org/RePEc:imf:imfwpa:2020/207 (accessed on 12 November 2021). [CrossRef]
125. Jose, A.; Shanmugam, P. Supply chain issues in SME food sector: A systematic review. JAMR 2019, 17, 19–65. [CrossRef]
126. Scaling Up Nutriton. Nurturing SMEs: Strengthening Tanzania’s Innovation Ecosystem. Available online: https://www.sbn.

lucidleaps.com/sbn-demo/stories/nurturing-smes/ (accessed on 12 November 2021).
127. European Food Safety Authority (EFSA). Climate change as a driver of emerging risks for food and feed safety, plant, animal

health and nutritional quality. EFSA Supporting Publ. 2020, 17, 1881E. [CrossRef]

http://doi.org/10.1080/13668803.2017.1404443
http://doi.org/10.1016/j.ehb.2005.05.008
http://doi.org/10.1016/j.labeco.2011.03.003
https://sdgs.un.org/goals/goal5
https://sdgs.un.org/goals/goal5
http://doi.org/10.1093/oxrep/grv011
http://doi.org/10.1016/j.worlddev.2021.105405
https://aric.adb.org/pdf/rcipod/episode_12/SME internationalization.pdf
http://doi.org/10.1016/S2542-5196(17)30007-4
http://doi.org/10.1002/aepp.13139
http://doi.org/10.1038/d41586-018-03918-7
http://www.ncbi.nlm.nih.gov/pubmed/29620753
http://doi.org/10.1371/journal.pone.0128477
http://doi.org/10.1136/bmj.h4047
http://www.ncbi.nlm.nih.gov/pubmed/26223432
https://EconPapers.repec.org/RePEc:imf:imfwpa:2020/207
http://doi.org/10.5089/9781513557748.001
http://doi.org/10.1108/JAMR-02-2019-0010
https://www.sbn.lucidleaps.com/sbn-demo/stories/nurturing-smes/
https://www.sbn.lucidleaps.com/sbn-demo/stories/nurturing-smes/
http://doi.org/10.2903/sp.efsa.2020.EN-1881

	Introduction 
	Reshaping Food Systems to Improve Nutrition 
	The Food Supply Chain 
	Consumer Behaviors and Diets 
	Actors in the Food Systems 

	Incentivizing Smallholders to Improve Nutrition 
	Greater Investment in Rural Infrastructure to Connect Farmers to Food Markets 
	Support for Innovative Technologies to Improve Nutrition 
	Promoting Production Diversity and Market Access to Increase Smallholder Consumption of Nutritious Foods 
	Commercialization and Complementary Actions Help Smallholder Production to Achieve Nutritional Transformation 

	Empowering Women to Improve Nutrition 
	Enabling Small- and Medium-Sized Enterprises to Improve Nutrition 
	Create Market Incentives to Provide Nutritious Foods 
	Provide Infrastructure, Financial, and Technical Support for SMEs 
	Propose Strict Regulations 
	Foster Public-Private Engagement 

	Discussion and Conclusions 
	References

