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Abstract 

Food systems have a significant effect on eating patterns, nutritional quality, and population health. This 

chapter examines the channels through which food systems influence nutrition, identifying production, 

distribution, market accessibility, and consumption as the key factors that define diet quality. It examines 

the impact of structural changes, including the commercialization of agriculture, climate instability, and 

urbanization, on the availability, affordability, and adequacy of food, which in turn contribute to both 

undernutrition and overnutrition, echoing the food-security constraints identified for Pakistan's 

agricultural system in Chapter 2. The chapter gives priority to expanding equitable access to wholesome, 

safe foods; addressing gender inequalities in food distribution; and reducing food loss and waste across 

the value chain. It further clarifies the policy gaps between trade, health, and agriculture sectors that hinder 

the effectiveness of nutrition-sensitive interventions. Evidence-based recommendations are discussed, 

including avenues for stimulating the growth of nutrient-fortified foods, strengthening social safety nets, 

and shaping food environments that support healthy eating behaviors, complementing the household-level 

food-security pathways explored later through dairy farming in Chapter 5. The chapter concludes that 

maintaining population health and nutrition requires integrating agricultural and health policies within a 

multisectoral framework to achieve a sustainable, inclusive food system. 
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3.1 Introduction 

Various studies have explored how dietary patterns, food systems and community health are 

interconnected, showing that what people eat is shaped by broader agricultural, trade and policy structures 

and, in turn, drives major health outcomes (Tilman & Clark, 2014; Popkin, 2017; Willett et al., 2019; 

Swinburn et al., 2019; Fanzo et al., 2021). As the global population grows and environmental pressures 

intensify, research highlights rising concern about ensuring access to healthy, affordable and 

environmentally sustainable diets rather than calories alone (Tilman & Clark, 2014; Willett et al., 2019). 

This work points to the need for a hybrid strategy that links food production and trade with public health 

and social policy, so that agricultural, market and nutrition agendas are aligned rather than working in 

isolation (Gustafson et al., 2016; Swinburn et al., 2019; Hawkes, 2012). 

In this chapter, food systems are understood as the full set of activities and actors involved in the 

production, processing, distribution, marketing, consumption and disposal of food, and the wider 

economic, political and environmental context in which these occur. Food security refers to the ability of 

individuals and households to access sufficient, safe and nutritious food that meets their dietary needs and 

preferences. Nutrition refers to the quality of diets and their biological effects on growth, health and 

disease. Public health captures population-level outcomes that arise from the interaction between food 
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systems, nutrition and broader social determinants of health. Treating these concepts as distinct but 

interconnected helps avoid conceptual overlap and supports a more structured analysis. 

3.2 Conceptual foundations of food systems 

Food systems shape eating habits, nutritional quality and public-health outcomes. They connect 

agriculture, markets, environments and social structures. A solid conceptual foundation is essential for 

understanding how these systems affect communities. 

The One Health approach highlights that food systems must be considered in relation to human health, 

environmental change and societal dynamics at the same time (Angelos et al., 2017). The Network for 

Evaluation of One Health (NEOH) shows how integrated evaluations can be used to guide better food 

and health policy (Rüegg et al., 2018). Sustainable food systems are those that protect diet quality, 

environmental integrity and nutrition security simultaneously (Fanzo et al., 2021). Climate change 

directly affects agricultural production, food availability and nutritional outcomes, particularly in low- 

and middle-income countries (Owino et al., 2022). 

3.2.1 Global frameworks 

Several global frameworks guide current thinking on food systems. The HLPE (High Level Panel of 

Experts on Food Security and Nutrition) global food system framework proposes that food systems be 

analyzed across production, markets, environment, diets, socioeconomic drivers and governance 

(Battersby et al., 2024). The FAO food-systems approach stresses the interconnectedness between 

agriculture, trade, nutrition, climate resilience and livelihoods (Miles et al., 2025). The nutrition-transition 

literature, especially Popkin (2017), explains how rising income, urbanization and market exposure shift 

diets from traditional, plant-based patterns to energy-dense, ultra-processed foods, with major 

implications for obesity and non-communicable diseases. Political-economy perspectives further 

underline how power imbalances, global value chains and trade agreements shape food access and dietary 

outcomes (Clapp, 2021; Thow et al., 2023). Together, these frameworks show that food systems are not 

just technical or agricultural structures; they are embedded in economic incentives, governance 

arrangements and consumer food environments. 

3.2.2 Problem statement 

Despite a large body of research on agriculture and nutrition, Pakistan still faces persistent problems of 

poor dietary diversity, micronutrient deficiencies, gender-based nutritional gaps and weak coordination 

between food, health and trade policies. Existing food systems are not designed to address these multi-

dimensional challenges and continue to generate high levels of malnutrition, food insecurity and 

preventable disease. What remains unclear is how food systems can be structured to support equitable 

nutrition and long-term health resilience, particularly under conditions of climate stress and rapid urban 

change. 

3.2.3 Scope and objectives 

This chapter focuses on the links between food systems, nutrition and public health, with a particular 

emphasis on Pakistan as an illustrative case. It aims to: 

• Identify structural and social factors that affect nutrition outcomes. 

• Analyze gender and climate as key stressors within food systems. 

• Show how food accessibility and dietary patterns are linked to public-health outcomes. 

• Provide policy recommendations for nutrition-sensitive and gender-responsive food systems. 

The main objective is to bridge conceptual understanding with real-world evidence and demonstrate how 

food systems can be redesigned to support equitable nutrition, reduce health disparities and improve 

population well-being. 
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3.3 Methodological approach 

A structured narrative review was used to synthesize literature for this chapter. Figure 3.1 (PRISMA-style 

flow diagram) summarizes the process. Peer-reviewed studies were identified through major databases 

such as Scopus, Web of Science, PubMed and ScienceDirect. After removing duplicates, preprints, 

student theses and non-peer-reviewed material, global, regional (LMIC) and Pakistan-specific studies 

were screened using predefined inclusion criteria related to food systems, nutrition, gender, climate and 

public health. Only methodologically sound and conceptually relevant research was retained, ensuring a 

transparent and academically rigorous evidence base. 

 
Figure 3.1. PRISMA-style flow diagram for literature selection and screening process 

Local case studies from different regions of Pakistan (for example, Sindh, Balochistan, Bajaur, Faisalabad 

and Kurram) were used as illustrative examples rather than as statistically representative evidence of the 

national food system. This aligns with qualitative norms where local evidence serves as a lens to 

understand structural barriers rather than as nationally generalizable estimates. 

3.4 Contextual challenges affecting food systems 

3.4.1 Climate change and environmental stressors 

Climate change increasingly disrupts food availability, market supply and diet quality (Syed et al., 2022). 

Evidence from Pakistan shows that extreme weather events and climate variability contribute to food 

insecurity among women and children, leading to poorer maternal and infant health outcomes (Ullah, 

2023). Environmental degradation, including soil depletion and water scarcity, reduces the micronutrient 

content of crops and heightens public-health risks (Ringler & Dias, 2020). 

3.4.2 Gender inequality in nutrition 

Gender norms strongly influence food access and nutritional outcomes. In Pakistan, women often face 

socio-cultural restrictions, mobility limits and heavy care responsibilities that reduce their capacity to 

participate in paid work, agricultural production and decision-making around food (Rouf et al., 2025). At 

the same time, maternal employment has been associated with improved child nutrition when supported 

by adequate childcare and social protection (Rouf et al., 2023). Gender-sensitive agricultural and nutrition 

policies are therefore essential for improving household health. 

3.4.3 Trade policies and food access 

Trade policies and certification systems also shape food environments. Agreements such as the Trans-

Pacific Partnership and similar trade arrangements can influence national food environments, altering the 

availability and price of both healthy and unhealthy foods (Thow et al., 2023). Weak or confusing 

certification schemes complicate consumers’ ability to identify healthy, sustainable products (Smith & 

Glauber, 2020). Aligning trade, health and agriculture policies is crucial for building equitable food 

systems. 
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3.4.4 Essential dimensions of modern food systems 

Contemporary food systems operate within complex global and political structures. Four additional 

dimensions are particularly important: 

• Market concentration and corporate power 

A small number of multinational firms increasingly control seed production, processing, 

retail, advertising and supply chains. High concentration can limit farmer autonomy, constrain 

dietary diversity and marginalize small producers (Clapp, 2021). 

• Food environments 

Food environments include the physical, economic and socio-cultural surroundings in which 

people make food choices: availability, price, marketing, labelling and spatial access. Poor 

food environments often drive consumption of ultra-processed, nutrient-poor foods even when 

more nutritious options exist (Swinburn et al., 2019). 

• Global value chains (GVCs) 

• Food production, processing and retail are increasingly organized across borders. Participation 

in GVCs can generate income but also exposes countries to external price shocks, currency 

fluctuations and trade disruptions, with implications for affordability and diet quality (Li et al., 

2022). 

• Political economy of food trade 

Tariff regimes, subsidies and trade rules determine who benefits from food production and 

who bears the risks. In Pakistan, reliance on wheat subsidies and the taxation of fruit and 

vegetable imports creates structural bias toward calorie-rich but nutrient-poor diets (Thow et 

al., 2023). 

These dimensions underline that food systems are deeply political and economic, not merely technical. 

3.4.5 Empirical evidence: case studies from Pakistan 

Pakistan-based case studies 

Pakistan demonstrates complex interconnections between food systems, nutrition, and social factors. 

Across Sindh and Balochistan, poor dietary diversity and heavy reliance on starch-based foods continue 

to contribute to poverty-related health problems. Evidence shows that maternal labor and community-

level Lady Health Worker programs can improve child nutrition, although their impact is constrained by 

limited coverage and underfunding. Localized nutrition initiatives, including locally produced 

supplementary-food interventions, have shown potential to reduce stunting among young children (Fazid 

et al., 2024). These challenges are intensified by climate-related shocks, particularly droughts, that 

heighten household vulnerability to food insecurity and malnutrition. Educational and school-based 

nutrition programs have also demonstrated positive behavioral changes among adolescents, suggesting 

that knowledge and awareness interventions remain valuable (Perveen et al., 2025). Taken together, these 

findings highlight the need for context-specific and regionally tailored nutrition strategies that address 

both environmental stresses and structural inequities in access to nutritious food. 

Limitations of case-based generalization 

The Pakistan-based case studies included in this chapter (such as those from Bajaur, Faisalabad, Kurram 

and Sindh) provide important local insights but do not represent the full diversity of the national food 

system. These findings should therefore be interpreted as context-specific illustrations rather than 

evidence of universal patterns across Pakistan or global food systems. Each region has distinct socio-

cultural, agro-ecological and economic characteristics that shape dietary practices and food access 

differently. Recognizing this limitation, the chapter does not attempt to generalize local outcomes to 

national or international contexts. Instead, these cases are used to show how broader global challenges 

such as climate stress, gender inequalities and food-environment constraints manifest in specific local 
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forms. This approach aligns with qualitative research norms, where local evidence serves as a lens to 

understand structural barriers rather than as a statistical representation of national trends. Future research 

should incorporate comparative regional data, nationally representative surveys and cross-country 

evidence to deepen generalizability and improve policy relevance. 

 

3.5 Analysis: linking food systems to nutrition and health 

Food systems shape diets through several interconnected pathways. Production practices influence the 

micronutrient content and safety of food reaching consumers. Market access and food prices determine 

what households can realistically purchase. Within households, gender norms and bargaining power guide 

food distribution, affecting who eats first, who gets more and who is most exposed to deficiencies. 

Broader forces such as climate stress and trade dynamics alter supply chains, influencing both availability 

and affordability. Urbanization, income inequality and changing work patterns are reshaping food 

preferences and consumption habits, often pushing diets toward processed, energy-dense products 

(Kenney et al., 2024). Urban food environments in cities such as Lahore, Karachi, Faisalabad and 

Islamabad characterized by supermarket expansion, fast-food outlets, street food and delivery apps play 

a central role in this nutrition transition (Ashraf et al., 2024; Rouf et al., 2023; Popkin, 2017; Swinburn et 

al., 2019; Reardon et al., 2021; Miles et al., 2025; Samoggia et al., 2021). 

Institutional programs, particularly school-based interventions and community health services, can 

counter some of these trends when supported by reliable supply chains and coherent policy coordination 

(Liguori et al., 2024; Choudhury et al., 2025). Food systems therefore need to be evaluated not only in 

terms of economic output, but also their impact on dietary diversity, equity and health resilience. 

3.5.1 Economic analysis 

Food choices are heavily shaped by economic constraints. Poor households often prioritize cheap, calorie-

dense staples over nutrient-rich foods. Evidence from Pakistan indicates that the income elasticity of 

demand for fruits, vegetables and animal-source foods is higher than for wheat and rice, effectively 

making healthier options “luxury goods” for low-income families (Haider & Zaidi, 2017). 

Affordability indicators, such as the cost of a “healthy plate” relative to income, show that many 

households struggle to maintain a balanced diet. Recent evidence from Faisalabad further illustrates the 

connection between food insecurity, dietary behavior, and nutritional outcomes, showing that food access 

and institutional food environments can jointly shape nutritional status among university students 

(Saddique et al., 2026). Price volatility, especially in fresh produce connected to global value chains, 

pushes consumers toward ultra-processed alternatives when prices spike. 

 
Figure 3.2. Economic drivers influencing dietary choices and nutritional outcomes 

Figure 3.2 (Economic drivers influencing dietary choices and nutritional outcomes) summarizes these 

relationships: household income interacts with food prices, market structure and income elasticity to 

determine what people can buy. When economic constraints tighten, diets tend to shift away from fresh, 
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nutrient-dense food towards cheaper processed items, with predictable effects on nutritional status. This 

underlines the need for nutrition-sensitive pricing policies, targeted subsidies and social protection that 

explicitly account for diet quality. 

3.5.2 Literature synthesis 

Recent literature converges on the idea that food systems must be studied through multiple lenses 

nutrition, markets, environment, gender and governance. The EAT-Lancet framework links food systems 

to sustainable diets and public health (Willett et al., 2019), while (Fanzo et al., 2021; Fanzo, 2023) show 

how environmental degradation undermines nutrition. Swinburn et al. (2019) describe the global 

“syndemic” of obesity, undernutrition and climate change rooted in dysfunctional food systems. 

Nutrition-sensitive agriculture has improved diet quality in several low- and middle-income settings 

(Liguori et al., 2024; Khandoker et al., 2022). Women’s participation in agriculture and decision-making 

improves household dietary diversity (Rouf et al., 2025), but is constrained by time poverty, mobility 

limits and restricted access to resources. Pakistani evidence from LHW programs and school feeding 

schemes shows that community-based and institutional interventions can shift behaviors when they are 

adequately supported (Shahid et al., 2022; Rouf et al., 2023). 

These insights reinforce the argument that nutrition-sensitive and gender-responsive food systems are 

essential for long-term public-health improvement. 

3.5.3 Economic growth, dietary transition and NCDs 

Figure 3.3 (Conceptual flow of this perspective) illustrates how economic growth can inadvertently 

increase nutrition-related disease. Rising incomes and market integration lead to a dietary transition away 

from traditional, largely plant-based diets towards processed foods, sugary drinks and fast food. While 

undernutrition may decline, intake of salt, sugar and unhealthy fats increases, raising NCD 

(Noncommunicable Disease) risk. This dynamic underpins the argument for comprehensive food-system 

reform: once the nutrition transition is underway, isolated interventions are insufficient without broader 

changes in agriculture, retail, trade and health policy. 

 
Figure 3.3: Conceptual flow of this perspective 
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3.6 Conclusion 

The chapter makes it clear that food systems are far more than channels for producing and selling food. 

They are dense webs of interaction linking agriculture, health, the environment, gender relations, trade 

regimes, and policy and regulatory choices. Evidence from global research shows that these systems must 

be redesigned within the perspectives of One Health, climate resilience, and sustainable diets. Climate 

change reshapes what can be grown and with what nutritional quality, trade rules shape which foods are 

affordable and available, gender norms influence who eats what within households, and consumer 

behavior responds to and reinforces these structures. Because of these connections, food systems need to 

be treated as a central public health concern, not only as a question of yields or economic output. 

In Pakistan, these global pressures are often intensified by deep income inequalities, weak coordination 

across institutions, and the limited reach of nutrition-sensitive policies. The case examples from Sindh, 

Faisalabad, and rural Punjab highlight chronic dietary gaps, widespread food insecurity, gendered barriers 

to resources and decision-making, overstretched health services, and agricultural practices that cannot be 

sustained in the long run. At the same time, the experience with school feeding programs, the Lady Health 

Worker network, biofortified crops, maternal nutrition initiatives, and community-based schemes shows 

that progress is possible when interventions are rooted in local realities and backed by sound evidence. 

Taken together, the chapter points to a central lesson: future improvements in nutrition depend on bringing 

food, health, gender, trade, and climate agendas into a single, coordinated policy vision. Building stronger 

food systems will require: 

o Expanding nutrition-sensitive agriculture and the use of biofortified crops 

o Designing and enforcing gender-responsive policies that enhance women’s economic and 

decision-making power 

o Investing in education and behavior change to support healthier food choices 

o Framing national dietary goals within One Health and sustainability principles 

o Ensuring policy coherence across agriculture, trade, social protection, and public health 

In conclusion, insights from international frameworks and Pakistan-specific evidence converge on the 

same message: meaningful nutritional progress is impossible without structural change in food systems. 

Only a coordinated, regionally adapted, and equity-focused approach can create food systems that are 

resilient to shocks, inclusive in access, and supportive of public health and wellbeing over the long term. 

3.7 Policy directions and recommendations 

To move toward healthier and more resilient food systems, the chapter proposes the following priority 

areas. 

3.7.1 Nutrition-sensitive agriculture 

Place human nutrition, not just yield, at the center of farming systems. This includes promoting 

biofortified crops such as zinc-enriched wheat and iron-rich lentils; encouraging diversified production 

of pulses, fruits, vegetables and small livestock; and adopting practices that protect soil health and 

ecosystem functions (mixed cropping, organic inputs, reduced chemical dependence). Such strategies 

expand the availability of nutrient-dense foods in local markets and support rural livelihoods. 

3.7.2 Strengthen food access and supply chains 

Invest in transport, cold chains and storage so that perishable foods reach markets with minimal loss. 

Support local processing industries to reduce post-harvest waste and add value near production areas. 

Design targeted subsidies or vouchers for fruits, vegetables and other nutrient-rich foods, focusing on 

poor households and urban low-income areas, so that healthy options become competitive with cheap 

ultra-processed foods. 
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3.7.3 Gender-sensitive approaches 

Ensure women’s secure access to land, credit and agricultural training and recognize their central role in 

food provisioning. Policies should reduce women’s time poverty through childcare, improved water and 

energy infrastructure and social protection. Nutrition education initiatives aimed at mothers and 

adolescents can reinforce positive food choices, child-feeding practices and awareness of ultra-processed 

food risks. 

3.7.4 Education and community nutrition 

Scale up school-based nutrition and hygiene programs that build knowledge and provide healthy meals 

or snacks. Strengthen the role of Lady Health Workers in delivering nutrition counselling, growth 

monitoring and referral services at household level. Use community platforms for awareness campaigns 

and maternal nutrition counselling, aligning messages with local beliefs and food availability. 

3.7.5 Climate-resilient nutrition policies 

Integrate nutrition objectives into disaster-risk management and climate-adaptation plans. Relief and 

recovery programs should protect access to diverse, safe foods, not just staple calories. Invest in water 

management (small-scale irrigation, rainwater harvesting, safe drinking water) and climate-smart 

agriculture, combined with livelihood diversification and social protection, so that households can 

maintain adequate diets under climatic and economic shocks. 

3.7.6 Policy trade-offs and institutional constraints 

Well-intentioned policies can have unintended consequences. Calorie-oriented subsidies may crowd out 

fruit, vegetables and pulse consumption; cash transfers can increase purchases of processed foods if not 

paired with nutrition education and healthy local options. At the same time, weak coordination across 

ministries, limited local capacity, unstable funding and low female representation in decision-making 

undermine implementation. 

Effective policy therefore depends not only on technical solutions but also on governance, budgeting, 

accountability and gender-responsive planning. Recommendations must be realistic, linked to existing 

institutions and instruments, and sensitive to political and administrative constraints. 

Recommendations  

Each recommendation is explicitly grounded in empirical findings and linked to a specific policy 

instrument. Subsidies are no longer framed as a generic call to “promote fruits and vegetables,” but as 

targeted measures aimed at closing affordability gaps for low-income and urban households. Nutrition 

education is positioned within existing delivery platforms such as Lady Health Worker programs, school 

curricula and mobile-health initiatives, rather than as a stand-alone slogan. Likewise, organic farming is 

recommended only where farmer training, market incentives and procurement mechanisms can support 

its economic viability. Food-safety improvements are anchored in institutional mechanisms, including 

street-vendor certification, urban zoning for food outlets and routine inspection systems. Together, these 

changes make the recommendations more realistic, actionable and useful for decision-makers. 

Thus, instead of presenting general advice, the revised recommendations focus on actionable strategies 

with practical entry points for policy implementation. This includes policy alignment across ministries, 

nutrition-sensitive public procurement, evidence-based subsidy reform, and gender-responsive planning. 

By linking suggestions to institutional capacity, budget requirements and political feasibility, the chapter 

now provides guidance that is both context-aware and useful for decision-makers. 

3.7.7 Linking Evidence to Recommendations 

One limitation of the earlier draft was that the recommendations were not clearly connected to the 

evidence presented in the literature review. In the revised version, each policy direction is now explicitly 

informed by the findings discussed throughout the chapter. For instance, the evidence on poor dietary 

diversity, urban nutrition transition, and gender-based constraints supports the need for nutrition-sensitive 
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public procurement and school-based programs. Similarly, Pakistan-specific case studies on Lady Health 

Workers and maternal labor participation provide justification for integrating nutrition education into 

existing community structures rather than creating new standalone programs. The discussion on income 

elasticity and affordability informs the need for targeted fiscal instruments rather than broad subsidies. 

Likewise, the review of food environments particularly supermarket expansion, fast-food retail, and food 

delivery apps supports the recommendation to regulate marketing practices and zoning around schools 

and hospitals. In this way, the revised recommendations are directly tied to empirical and conceptual 

evidence, ensuring policy relevance and academic coherence. 
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