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CHAPTER 1. INTRODUCTION 
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1.1 Malnutrition, an urgent global health problem 

Malnutrition is a critical development issue, significantly affecting human health and economic 

development.  Its impact on health is fundamental, as it is one of the main drivers of the global burden of 

disease [1, 2]. Undernutrition, a form of malnutrition, is associated with almost half (45%) of mortality in 

children under five years of age [1]. Similarly, three key forms of undernutrition-stunting, severe wasting, 

and intrauterine growth restriction account for 21% of disability-adjusted life years [2]. The economic 

implications of malnutrition are detrimental. Undernutrition is associated with an 11 percent annual 

reduction in GDP in Asia and Africa [3], and it results in a loss of over 10 percent of an individual’s lifetime 

earnings [4]. Therefore, reducing malnutrition is imperative to contribute to global health and 

development. Addressing malnutrition aligns directly with the second Sustainable Development Goal, 

striving for zero hunger, food security, and nutrition by 2030 [6]. Furthermore, nutrition's 

interconnectedness with SDGs like poverty eradication, health improvement, education equity, gender 

equality, and water sanitation underscore its pivotal role in global well-being and development. 

While there has been some progress in reducing undernutrition, it remains a pressing issue. Globally, the 

proportions of people living with undernutrition decreased, from 12.5 percent in 2005 to 9.9 percent in 

2020 [7], amounting to a decrease from 810.7 million to 768.0 million [7]. A quarter of all countries are on 

course to meet stunting and wasting targets [8]. However, only seven out of 194 countries are progressing 

to meet four of the six 2025 nutrition targets [8]. Unfortunately, with less than a decade until the SDG 

deadline, levels of stunting and wasting remain unacceptably high. For instance, 22 percent [149.2 million] 

of children under five years of age are stunted, and 6.7 percent [45.4 million] are wasted [7]. Disturbingly, 

anaemia levels have either worsened or shown no improvement in 161 countries [8], and the prevalence 

of anaemia in women of reproductive age increased from 28.5 percent in 2012 to 29.9 percent in 2019 

[7]. Children under five are also significantly affected, with 40 percent experiencing anaemia in 2019 [9]. 

At the current pace, the world is projected to achieve only one out of six global targets on maternal and 

child nutrition-breastfeeding, while being off course to meet the others including: stunting, wasting, low 

birth weight, anaemia, and childhood overweight [8]. 

Despite substantial strides in reducing poverty over the past five decades in low and middle-income 

countries (LMICs), undernutrition rates remain disproportionately high in these regions, and the poorest 

households in these regions bear the heaviest burden of undernutrition [10]. Notably, the rates of 

undernutrition are up to 10 times higher in the lowest income countries compared to the highest income 

countries [5]. The COVID-19 pandemic may have offset the improvements made in the last decades, and 
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even led to further deterioration of the nutrition situation [10].  During the COVID-19 pandemic, world 

hunger escalated in 2020, with the prevalence of undernourishment increasing by 1.5 percentage points 

from 8.4 percent in 2019 to 9.9 percent in 2020 in just one year [7]. Consequently, the pandemic has 

presented a substantial obstacle to achieving the zero-hunger target by 2030 [7]. 

1.2 The need for nutrition-sensitive agriculture 

According to UNICEF’s conceptual framework, malnutrition results from determinants that encompass 

immediate, underlying, and basic causes [2, 11]. The immediate determinants are inadequate dietary 

intake and diseases, while the underlying causes concern household food insecurity, inadequate care, 

unhealthy household environment and lack of health services, and income poverty. The basic causes 

involve a lack of capital, as well as social, economic, and political contexts that affect malnutrition [2, 11]. 

Addressing such a multidimensional problem needs a multisectoral approach through nutrition-specific 

and nutrition-sensitive interventions. Nutrition-specific interventions are the actions that address 

immediate determinants of malnutrition [12]. Some of such interventions are nutrient supplementation, 

breastfeeding promotion and management of acute malnutrition and disease prevention and 

management [1, 13]. Nutrition-sensitive interventions on the other hand, address the underlying 

determinants of malnutrition, such as food insecurity, and incorporate nutrition-explicit goals and actions 

[12]. These interventions encompass agriculture and food security, early child development, child 

protection, education, health [maternal mental health and family planning], social protection, safety nets, 

water and sanitation, education, and women’s empowerment [1, 12, 13]. 

Agriculture plays a pivotal role in addressing malnutrition by tackling food insecurity and inadequate 

access to food. The sector produces ‘food’, the vehicle of nutrition. Agriculture not only increases access 

to nutrient-rich foods but also enhances livelihood opportunities and income through food production 

[12]. In this way, agriculture can tackle two fundamental causes of malnutrition-food insecurity and 

income poverty. Addressing household food insecurity is critical to also address inadequate diet, the food 

that lacks the balance of essential food – is a significant problem, especially in LMICs. The predominant 

issue in LMICs revolves around diets dominated by cereals, with a stark deficiency in vegetables, fruits, 

legumes, nuts/seeds, and essential animal-source foods (dairy, eggs, meat, fish) [8]. Therefore, leveraging 

agriculture and food systems to address dietary issues is essential in tackling the multifaceted problem of 

malnutrition [8]. Agriculture, therefore, has the primary role in increasing household food security and 

improving diets to address malnutrition. Moreover, agriculture stands as the primary source of livelihood 
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for 80% of impoverished populations residing in rural areas, encompassing a significant number of women 

[12]. These populations are mostly subsistence farmers. Studies underscore that, particularly in Asia and 

Africa, subsistence farmers bear the brunt of food insecurity and malnutrition, despite being the primary 

food producers [14, 15].  

Despite the significant potential of agriculture to improve nutrition, the sector has yet to fulfil its role in 

addressing undernutrition. Traditionally, agriculture has focused on staple grain production rather than 

the production of micronutrient-rich fruits and vegetables [16]. The lack of diverse nutrient-rich food 

production in many resource-poor areas in LMICs often leads to inadequate consumption of such foods 

and consequent malnutrition. Even when the production of nutrient-rich foods is met, it may not 

contribute to the intake of adequate diets due to a lack of awareness of the importance of consuming a 

nutrient-rich diet or insufficient resources. Another challenge lies in the targeting of the agriculture sector, 

which has often given less priority to underprivileged populations residing in remote areas, such as 

smallholder farmers. These populations have the highest inequity gaps in terms of the prevalence of 

undernutrition. For example, the stunting ratio between the lowest and the highest wealth quintile has 

increased over time in five of seven Asian countries, with Bangladesh recording the highest increase. In 

Bangladesh, the stunting rate among children dropped from 2007 to 2015 by 26 percent for the richest 

families, but only a nine percent decrease for the poorest families [17]. Despite the fact that a majority of 

smallholder farmers engage in agriculture, most of the undernourished population in Asia and Africa 

resides in rural areas [14, 15]. Therefore, it is crucial for the agriculture sector to be more nutrition-

sensitive, translating ‘agriculture’ into ‘nutrition-sensitive agriculture’. Nutrition-sensitive agriculture 

(NSA) interventions are agricultural interventions that incorporate a clear objective to improve nutrition 

and integrate nutrition actions to achieve the nutrition objective [12, 18].  

1.3 Research gaps 

Research on the role of agriculture in tackling the problem of malnutrition received increased attention 

in the last decade after the importance of nutrition-sensitive interventions on nutrition was highlighted 

in Lancet’s research in 2013 [12]. Numerous studies published since then focus on the effect of agriculture 

on nutrition, the pathways from agriculture to nutrition, and the need for making agriculture nutrition 

sensitive [16, 18-24]. 
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However, the research on the role of the NSA interventions that incorporate nutrition objectives and 

actions in agriculture component, is still inadequate. The research gap concerns two key areas: 1) impact 

pathways from NSA interventions to diet and nutritional status, and 2) the factors influencing the 

implementation and sustainability of such interventions.  

Concerning the first research gap on impact pathways, several studies highlight the impact pathways from 

agriculture to improving nutrition. The studies suggested the various pathways from agriculture to 

nutrition [12, 25]: 1) food production, 2) agricultural income, 3) empowerment of women and enhancing 

their role in nutrition, and 4) changes in food prices. However, the impact pathways from NSA 

interventions to improving nutrition have rarely been studied in a holistic way. Moreover, the frameworks 

that build upon empirical studies are rarely available. 

The second research gap is on the factors that affect the implementation and scaling-up of NSA 

interventions. Development programmes are often implemented in a community-based setting and are 

generally complex as they involve multiple actors and a unique community setting where the 

implementation occurs. Such complexity can be more complicated in the case of NSA interventions, as 

they encompass not only agriculture, but also multiple sectors that enable making agriculture nutrition 

sensitive. Due to this, improving nutrition through NSA interventions is more challenging.  

Effectively implementing NSA interventions requires a better understanding of the pathways from NSA 

interventions to improving nutrition, as well as the factors that affect the implementation and 

sustainability of such interventions. Impact pathways are crucial to understanding the effectiveness of 

such interventions in improving nutrition and the pathways through which they can influence diet and 

nutritional status. Furthermore, effectively implementing such interventions requires knowledge of the 

factors that influence the implementation and sustainability of such interventions. It is crucial to uncover 

the facilitators and barriers that influence their implementation and sustainability. A holistic 

understanding of the pathways from NSA interventions to improving nutritional status and the factors 

influencing the implementation and scaling-up of such interventions can contribute to addressing 

malnutrition and inadequate diet in LMICs.    

The current research gap on NSA described in the previous section emphasizes the need to achieve the 

following research aim: 
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This research also covers the effects on nutrition outcomes that lie in the pathways between NSA 

interventions and nutritional status. The effects include food access measured in terms of dietary 

practices and food consumption, care practices of children and women, and health status measured in 

terms of diseases. Based on these insights, recommendations were formulated for designing, 

implementing, and sustaining NSA interventions aimed at addressing undernutrition among children and 

women in low and middle-income countries. To this end, we conducted two literature reviews on the 

state-of-the-art and two case studies based on NSA programs implemented in Bangladesh and Lao PDR. 

  

To gain insights into the impact pathways from Nutrition Sensitive Agriculture (NSA) interventions 

on improving nutritional status and the factors influencing the implementation and sustainability 

of the interventions in low and middle-income countries. 
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CHAPTER 2. THEORETICAL BACKGROUND 

 

 

A sunflower on a farm in Southern Bangladesh   
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This chapter includes five sections. The first section defines malnutrition, and the second section describes 

NSA. In the third section, NSA is described as an intervention in a complex adaptive food system. In the 

fourth and fifth sections, the theories and concepts underpinning impact pathways and the factors 

influencing the implementation and sustainability of NSA interventions are described. 

2.1 Malnutrition 

The World Health Organization (WHO) defines malnutrition as deficiencies, excesses, or imbalances in the 

intake of required nutrients. It includes two broad categories [1]:  

1) Undernutrition, classified into stunting (low-height-for-age), wasting (low weight-for-height), 

underweight (low weight-for-age) and micronutrient deficiencies (lack of essential vitamins and 

minerals-incorporating multiple forms of deficiencies, this research focuses on iron deficiency). 

2) Overnutrition, classified into overweight, obesity and diet-related non-communicable diseases.  

Malnutrition mentioned in the dissertation refers to undernutrition unless stated otherwise. 

According to UNICEF’s conceptual framework (see Figure 2.1), undernutrition is the outcome of 

immediate, underlying, and basic causes [2, 3]. The immediate causes are inadequate dietary intake and 

diseases, and the underlying determinants are mainly household food insecurity, inadequate care, an 

unhealthy household environment and a lack of health services, and income poverty. The basic causes are 

a lack of capital, and socio-economic and political context [2, 3]. The focus of this research will be mainly 

on the underlying and immediate causes.  

The target households of the biologically vulnerable populations small holder farmers, the farming 

households that own and/or cultivate less than two hectares of land [4]. While these populations 

contribute to the majority of the farming populations, studies highlight that these are the populations 

most affected by undernutrition in Asia and Africa [5, 6]. The Sustainable Development Goals (SDGs) 

highlight the need to make smallholder agriculture and food systems more nutrition-sensitive to improve 

their diet quantity and quality [6]. Diversifying diets from mono-staple-focused food toward protein- and 

micronutrient-rich diet provides new opportunities for nutrition-sensitive agriculture-led development for 

smallholder farmers by simultaneously enhancing diet quality and diversity [7]. Therefore, smallholder 

farmers are the critical entry point for this research. 
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Figure 2.1 UNICEF’s conceptual framework of malnutrition [2, 3] 

2.2 Nutrition-sensitive agriculture 

In this research, agriculture refers to the science and art of cultivating crops, rearing livestock for meat or 

dairy, or farming fish to produce foods for consumption. The agricultural interventions, thus, comprise 

activities that aim to produce such foods.  

Traditionally, the agriculture system focused on food staples rather than micronutrient-rich fruits and 

vegetables [8]. While food staple such as cereals and tubers are a great source of energy and play a crucial 

role in the food system, the focus on staples is the main challenge in meeting dietary diversity and 

achieving a consequent nutritional status. A lack of access to diverse foods has also been reflected in the 

food insecurity experience scale, an indicator that measures food insecurity or access to food at the 

household level. In 2019, the prevalence of moderate or severe food insecurity was 25.9 percent, which 

is a slightly increasing trend since 2016 (23.2%) [9]. Food insecurity and an inadequate diet are the main 

causes of undernutrition [10]. Thus, as described in Chapter 1, agriculture needs to be more nutrition-

sensitive by transforming conventional ‘agriculture’ into ‘nutrition-sensitive agriculture (NSA)’.   

 Immediate causes 
 Underlying causes 
 Basic causes 

Maternal and child 
undernutrition 

Inadequate 
dietary 
intake 

Disease 

Household 
food insecurity 

Inadequate 
care 

Unhealthy household 
environment and lack of 

health services 

Income poverty 

Lack of capital 

Social, economic, and 
political context 



  12 

NSA is defined as “a concept that aims to narrow the gap between available and accessible food and the 

food needed for a healthy and balanced diet for all people” [8]. To fulfil this, agricultural interventions 

incorporate a clear objective to improve nutrition and integrate nutrition actions to achieve the nutrition 

objective [11, 12]. NSA uses a system approach that links nutrition-related actions and goes beyond 

conventional agriculture systems to deliver diverse, nutrient-rich, and balanced diets to its consumers 

throughout the year [8]. For this reason, agriculture should use a “nutrition lens” to sensitize the sector 

on the importance of nutrition within food security and maximize its effects on nutrition [8]. In doing so, 

NSA considers a full range of pathways from agricultural investments to translating these investments to 

improving nutrition. As outlined in previous chapters, these pathways are mainly: 1) producing nutrient-

rich foods to increase their access; 2) increasing agricultural income to make nutrition-related expenses; 

3) formulating policies that can affect food prices and affect purchasing power; and 4) empowering 

women and reducing their energy expenditure [11- 13].  

2.3 NSA as an intervention in complex adaptive food system 

Successful NSA interventions will require food-system change to transform practices across the food 

system from production to consumption. A food system is defined by FAO (2017) as “all the people, 

institutions and processes by which agricultural products are produced, processed and brought to 

consumers (and consumed)” [14]. The system includes multiple components comprising agricultural 

production, processing and storage, distribution and trade, and consumption [15]. NSA interventions are 

key innovations that aim to change the dominant ways of thinking (culture), organizing (structure) and 

doing (practice) to make the system nutrition sensitive. Culture, structure, and practice refer respectively 

to the dominant ways of thinking, organizing, and doing [22, 23]. The transformation in the culture, 

structure, and practice involves multiple sectors, including agriculture, health, nutrition, education, and 

welfare to address the complex factors influencing food production, distribution, and consumption [15].  

It involves fundamentally transforming food value chains to prioritize nutrition outcomes alongside 

traditional goals of productivity and profitability. This implies that the fabric of the system, its underlying 

cultures (e.g., beliefs, values, traditions, norms) and structures (rules, institutions, and physical structures) 

need to change to enable nutrition-sensitive practices (the behaviours of actors). Recursively, these 

practices reproduce the cultures and structures in the system and thus provide stability, path dependency 

and rigidity to the system [16 -18]. 
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I hypothesize that implementing NSA in low resource settings requires a shift in cultures, such as valuing 

‘production diversity alongside productivity, ‘quality of diet in addition to quantity’, changing gender roles, 

and ‘breaking traditional food traditions that neglect nutrition sensitive aspects’. Simultaneously, this 

requires a new way of thinking and organizing to incorporate nutrition-sensitive practices. Imparting 

behaviour change interventions to change ‘culture’ and building system reforms such as nutrition-

sensitive governance frameworks to change the conventional tradition of providing mono-sectoral 

approach, altering value chains to facilitate nutrient-rich production, market availability of food and 

consumption. These components, due to their interdependence, resist unilateral solutions and urge a new 

multilateral approach to addressing nutrition challenges, a common feature of a complex adaptive system 

(CAS) [19, 20]. These changes, however, cannot be addressed by relatively linear solutions, but require 

multi-level and multisectoral approaches. CAS theory provides a framework to further understand the 

behaviour, and thus change capacity, of social systems [19, 20]. We recognize the food system as a CAS.  

CAS theory recognizes that systems are adaptive, but at the same time, they are rigid, and their behaviour 

is based on internalized rules and path dependency [19, 20]. A CAS has five key attributes which are: 1) 

many interconnected elements and an open system, 2) feedback loops and time delays; 3) a dynamic 

nature; 4) a self-organizing and emergent nature; and 5) robustness and resilience [19]. A brief description 

of these follows hereafter. 

1)  Many interconnected elements and an open system: A CAS comprises many elements that are 

interconnected within the system as well as within the environment where the system is situated. A CAS 

features an open system, which means that the system and elements outside the system boundaries and 

beyond the control of the system can influence the system and vice versa [19]. For example, food price 

policies, affect the production of agricultural products and at the same time, the production of food can 

affect demand, influencing the price of agricultural commodities.   

2)  Feedback loops and time delays: Feedback loops and time delays play a significant role in the food 

system. Feedback loops describe cause-and-effect sequences between elements, and can be reinforcing 

(+) or balancing (-) [19]. Reinforcing loops lead to system transformation when changes in one variable 

result in additional changes in the same direction over time. Balancing loops, on the other hand, create 

stability and resistance to change as they lead to opposite changes over time. These loops can be used to 

describe vicious circles of problems, such as malnutrition and infection, or malnutrition and poverty [21]. 

The interconnected elements in NSA interventions are expected to involve several feedback loops, for 
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example, as illustrated in Figure 2.2, focusing on the adoption of nutrient-rich foods. This research 

explores various feedback loops in the context of the food system. 

3)  Dynamic in nature: According to this attribute, each element of the system constantly changes its rules 

to interact with other elements. As a result, the change in one element triggers the change in other 

elements [19]. Due to this interconnectedness, any force outside the system can stimulate the whole 

system to change. A CAS, thus, constantly changes or evolves and nothing is static [19, 20].  In the case of 

this research, an increase in agricultural inputs may trigger a change in production and sales. However, 

any external forces such as behaviour change activities can stimulate the entire system to transform into 

one that is primarily focused on the production and consumption of nutrient-rich products rather than 

only selling them. 

 

Figure 2.2 An example of reinforcing and balancing loops, adapted from Jagustovic, 2019 [19]  

4) Self-organizing and emergent order: A CAS operates through self-organization, meaning it lacks a 

central controller or a single governing rule [20]. Instead, it comprises numerous interacting components, 

each following its own set of rules. These rules can influence the system's outcomes and the actions of 

other components [20]. The interaction between the elements defines the influence and 

interrelationships, such that the higher the interrelationship between the parts, the more complex is the 

system to understand [19].  In the context of the food system, various elements from inputs and 

production to processing, trade, distribution, and consumption interrelate. Emergent order results from 

these interactions, not from the behavior of individual elements or subsystems alone [19]. Understanding 

such a system necessitates participatory processes involving multiple actors. 

5)  Robustness and resilience: A food system also exhibits robustness and resilience. Robustness is the 

degree to which the system can withstand unexpected events or changes arising from inside or outside 
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the system without degrading its performance [19]. Resilience is the capacity of the system to recover its 

performance after an unexpected internal or external event degrades [19]. Although robustness and 

resilience can be seen as positive features of a system, they also make changing the system challenging 

due to the internalized rules and path dependency of the system. This makes it difficult to change the 

dominant culture, structure, and practice.  

This research focuses on smallholder and subsistence farming communities that rely on conventional 

staple-based food production. However, the change from the unilateral approach of producing staples to 

the production and consumption of nutrient-rich foods is complex. The multisectoral interventions, the 

multiple interacting pathways between agriculture and nutrition, the various underlying factors 

contributing to malnutrition, and the diverse actors with their own mandates, trade-offs, and tensions 

between different sectoral goals make the system tangled and complicated [24].  NSA interventions are 

therefore likely to run into the rigidity of the incumbent food system, which poses a serious risk to the 

sustainability and scaling up of the interventions. However, since CAS are dynamic as well, the challenge 

will be to identify and address the systemic barriers, and productively use system dynamics.  

2.4 Impact pathways from NSA interventions to nutritional status 

Impact pathways in this research refer to the construction of a logic model that describes the impact of 

NSA interventions on several nutrition outcomes as well as the pathways leading to these effects. These 

outcomes lead towards the impact on nutritional status and the trajectories from the interventions to 

improving nutritional status. The theories on the impact pathways to the impact are described in the 

following passages. 

2.4.1 Impact on nutrition 

The impact of the interventions used in this research is classified using UNICEF’s conceptual framework 

on malnutrition [2, 3] (see Figure2.1). While this research studies the whole pathway from NSA 

interventions to nutritional status, the impact of interventions refers to the effects on nutrition across 

different temporal stages of the pathway. The effects related to the underlying determinants are care 

practices, household food security, household living environment, and services. The outcomes related to 

the immediate causes are dietary practices and diseases. The effect on nutrition for this research is 

measured using the following two levels of outcomes: 
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1.  Nutritional status, measured in terms of undernutrition, categorized into: 

o Micronutrient status [e.g., anaemia] of women and children. 

o Anthropometric measurements: stunting, wasting and underweight in children or 

underweight or mid-upper arm circumference (MUAC) in women.  

2. Effects on the causes of malnutrition based on: 

o Diet, measured in terms of food consumption, dietary diversity, or nutrient intake. 

o Care practices of children and women. 

o Health status measured in terms of diseases.  

2.4.2 Pathways from NSA interventions to nutritional status 

Because there are no theoretical frameworks published on the pathways from NSA interventions to  

nutrition, this research refers to the pathways from agriculture to nutrition depicted in a published 

framework by Kadiyala et al. (2014) [13]. Based on the framework as well as other past studies, five key 

pathways lead from agriculture to nutrition. The studies have recognized four main pathways [11-13] (see 

Figure 2.3): 1) food production; 2) agricultural income; 3) food prices; and 4) women’s empowerment 

relating to:  women's social status and empowerment; women's time through participation in agriculture; 

and women's health and nutrition through engagement in agriculture. 

 
Figure 2.3 Agriculture to nutrition pathways, Kadiyala et al. (2014), Annals of the New York Academy of Sciences [13] 
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The conceptual definitions of the individual pathways are as follows: 

1. Food production: Agricultural interventions by producing nutrient-rich foods can contribute to 

increasing food access, which can result in reducing malnutrition. 

2. Agricultural income: Income raised from the sale of agricultural products can contribute to nutrition-

related expenses, namely, food expenditure and expenditure on health care. 

3. Food prices: A change in the price of food due to changes in supply and demand and /or policies affects 

purchasing power through either a decrease in the price or an increase in the price. 

4. Women’s empowerment: Women’s participation and empowerment in agriculture may lead to either 

positive or negative outcomes in nutrition. While their engagement in production and earning may 

improve nutritional status, a trade-off in the time between agriculture and nutrition-related care may 

result in a lack of care for themselves and their children, compromising nutrition-related practices.  

While past studies provide excellent theoretical insights on the pathways from agriculture to nutrition, 

there is a notable gap in understanding the when nutrition is incorporated into agriculture. As outlined in 

Chapter 1, there is a necessity to investigate the pathways from NSA interventions to improving nutrition. 

2.5 Factors influencing Implementation and Sustainability of NSA 
Interventions 

In this section, we elaborate on the concepts of implementation and sustainability of NSA interventions.  

“Implementation” is the process of applying an intervention. Damschroder (2009) indicates that it is a 

means to assimilate an intervention into an institution [26]. In the context of this research, however, as 

the interventions occur in a community setting, implementation refers to the process of applying NSA 

interventions within the setting. It is crucial to understand the effects of food systems on nutrition across 

different contexts and under different drivers [27].  

“Sustainability” is the capacity of interventions to be continued beyond the initial funding cycle [28]. 

Chapter 7 also describes factors influencing the “scaling-up” of the interventions. Scaling up is considered 

one of the pathways to enhancing sustainability and can be defined as: 

“The process of “institutionalization of an innovation through policy, regulatory, budgetary, or 

other [] system changes – in other words, the complex process of embedding an innovation in the 

institutional structure of a [] system” [29].   
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Scaling up is the embedding of interventions in a new dominant culture, structure, and practice (vertical 

scaling) [30], while scaling out refers to the broadening of interventions (horizontal scaling).  

Factors are the characteristics within a food system that either aid the implementation or sustainability 

(facilitators) or hinder the implementation or sustainability (barriers) [31]. The reason to choose the 

neutral term ‘factor’ is that some features act as a barrier or facilitator depending upon the specific 

context, strategies, and interventions. Nevertheless, a clear indication of whether that factor facilitated 

or hindered the implementation and scaling up is provided. 

Based on Damschroder (2009), the factors encompass five domains: outer setting, inner setting, 

characteristics of actors, intervention characteristics and implementation process [26] (see figure 2.4).  

 

 

 

 

 

 

Figure 2.4. The framework for Implementation, adapted from Damschroder (2009) [26] and Khan (2021) [32] 
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1. Outer setting: the factors across global and national levels beyond the implementation area [23]. 

Examples are the nutrition sensitivity of policies and the national legislative environment. 

2. Inner setting: the factors within the local food system where implementation occurs [23] including 

cultural, socioeconomic and biophysical aspect and local capacity. 

3. Characteristics of individuals: the attributes of the actors involved in implementation [23], categorized 

as implementers (executing the interventions) and beneficiaries (receiving the interventions). 

4. Intervention characteristics refer to the features of the intervention influencing its implementation 

and sustainability [23], such as adaptability, design quality, and cost [23]. 

5. Implementation process pertain to the essential activities during the implementation, e.g., planning, 

engagement, execution, and reflection and monitoring [23]. 

Thus, this research uses several concepts and two theories concerning the research aim. The first 

framework is the impact pathway from NSA interventions to nutritional status. The second framework 

concerns the factors influencing the implementation and sustainability of NSA interventions. 
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CHAPTER 3. RESEARCH METHODS 

 

 

Two boys crossing a river using a boat. Transportation is a problem in Dacope, the study area in 
Bangladesh 
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3.1 Research questions 

Previous chapters emphasize the need for more research on Nutrition-Sensitive Agriculture (NSA), 

highlighting its potential to address malnutrition. However, implementing NSA interventionbs is intricate 

due to its complex adaptive system (CAS) nature. Effectively implementing and scaling up this complex 

intervention requires substantial evidence. While existing research provides evidence on the impact 

pathways from agriculture to nutrition, studies specific to NSA, focusing on impact pathways and critical 

factors for successful implementation and sustainability, remain insufficient. Bridging this gap, as 

formulated in chapter 1, necessitates research aimed:  

to gain insights into the impact pathways of NSA interventions on improving nutritional status and the 

factors influencing the implementation and sustainability of the interventions in low and middle-income 

countries. 

To achieve the research aim, the following research questions are formulated: 

1. What is the impact of NSA interventions on diet and nutritional status, and what pathways lead from 

the interventions to improving these nutrition outcomes in low and middle-income countries? 

This research question focuses on discerning the impact pathways across: 1) the impact of NSA 

interventions on diet and nutritional status; and 2) the pathways that lead from NSA interventions to 

the impact. The impacts and the pathways are integrated to construct impact pathways together. 

2. What factors influence the implementation and scaling-up of NSA interventions in low and middle-

income countries? 

This research question delves into understanding the elements that influence the implementation and 

sustainability of NSA interventions, an intervention package that features a CAS. The factors can either 

facilitate [facilitators] or hinder [barriers] implementation and sustainability of the interventions. 

Notably, as discussed in the previous chapter, sustainability and scaling-up both concern embedding 

the interventions and therefore, sustainability is viewed as an intrinsic component of scaling-up. 

While this research covers a wide range of LMICs in the two systematic reviews, the empirical research 

will focus on two Asian countries: Bangladesh, and Lao People’s Democratic Republic (hereafter: Laos). 

3.2 Study design 

This research used a multi-country mixed-methods design involving a multi-level investigation through
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systematic reviews and multi-country case studies to understand the impact, pathways, and factors 

influencing NSA (barriers and facilitators). The cases in this study refer to the programs implementing NSA 

interventions in two Asian countries- Bangladesh and Laos, aimed at facilitating a robust analysis, thus 

enhancing the external validity of the findings [1, 2]. The research employed quantitative and qualitative 

methods to analyse both the outcomes and processes of NSA interventions [2]. 

3.3 Study setting 

This study covered two categories of settings based on the type of data gathering: systematic reviews and 

country-specific case studies, as described in the following paragraphs. 

We conducted two systematic reviews, which covered LMICs as classified by the World Bank in 2018 [2]. 

As described in the introduction, LMICs record a high prevalence of undernutrition and an inadequate 

diet. Low-income countries and lower-middle-income countries recorded 59.6% and 39.0% food 

insecurity, respectively. These regions also recorded a high prevalence of stunting and wasting in children 

under five years of age in 2020. The prevalence of stunting was 34.6% and 29.1% for low-income and 

lower-income countries, respectively. The prevalence of wasting was highest in lower-middle-income 

countries [9.9%] compared to low-income countries (6.9%) [3]. These countries also recorded a high 

prevalence of anaemia among women of reproductive age. The prevalence of anaemia in 2020 was 38.8% 

and 43.8% in low-income countries and lower-middle-income countries, respectively [3].   

The country-specific case studies focused on the Asia region. Asia is the home to more than half of the 

undernourished (418 million) in 2020, 57 million more than in 2019 [3]. In 2020, the region also recorded 

the highest prevalence of wasting (9.3%, 32 million) as well as the highest number of stunted children (79 

million) [3]. The region also comprised more than half of the total number of women of reproductive age 

with anaemia (380.7 million) in 2019 [3]. Food insecurity is also a highly prevalent problem in the region, 

as more than half of the total 2.37 billion people facing food insecurity (1.2 billion) live in the region [3] 

[4]. The region has the highest number of food-insecure populations. Indeed, the percentage of people 

with moderate or severe food insecurity in the region increased from 2017 onward [4]. Likewise, nutrient-

rich diets are highly unaffordable for Asian populations. More than half of the total 3 billion people in the 

world who were not able to afford a healthy diet lived in Asia (1.85 billion) in 2019 [3]. 

The cases were narrowed further to two countries, namely Bangladesh and Laos. The rationale for this 

selection is grounded in four reasons: representation from diverse sub-regions, high prevalence of 
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undernutrition, the presence of NSA projects, and the willingness of project implementing partners. 

Firstly, the choice of Bangladesh and Laos aimed to achieve a balanced representation across sub-regions 

in Asia- Southern Asia (Bangladesh) and Southeast Asia (Laos). Both countries grapple with a significant 

burden of undernutrition. In Bangladesh, alarming rates of stunting and wasting among children below 

five years of age (30% and 9.8% respectively) and a substantial prevalence of anaemia among women of 

reproductive age (36.5%) underscores the severity of the issue [3]. Laos mirrors a similar concern, with 

significant proportions of stunting and wasting in children (30.2% and 9% respectively), and high rates of 

anaemia among women (39.5%) [3]. Thirdly, both countries were chosen due to the presence of NSA 

interventions. Bangladesh has achieved notable progress through a range of nutrition-specific and 

sensitive interventions, implementing various NSA programs such as homestead food production and 

biofortification [5] as well as reaching its policy commitments by endorsing several nutrition-related plans 

and policies [6]. The willingness to share lessons from Bangladesh's successful nutrition interventions 

highlights the potential for scaling up similar approaches in other countries [7]. Laos, too, has 

demonstrated its commitment to combat food insecurity and malnutrition through developing a road 

map as envisaged by the National Nutrition Strategy to 2025 and Plan of Action 2016–2020 as well as 

records substantial investments and multiple registered NSA projects [8]. Lastly, the willingness and active 

engagement of project implementing partners significantly influenced the selection. The established 

connections with key partners in Bangladesh (BRAC James P Grants School of Public Health, FAO) and Laos 

(SNV) facilitated the research process and strengthened the case selection. These four reasons justify the 

selection of Bangladesh and Laos for conducting case studies. Southern Bangladesh and Northern Laos 

were selected to represent topographical settings (see Figure 3.1). 

Figure 3.1 Study setting (Southern Bangladesh in the left and Northern Laos in the right) 
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3.4 Case selection 

The cases in this research refer to NSA programs implemented in Bangladesh and Laos. The programs 

were selected using two methods: exploratory interviews to identify NSA programs at the country level 

and case selection criteria to finalize at least one NSA program from one country. The exploratory phase 

was conducted to identify relevant cases by employing semi-structured exploratory interviews at the 

national level with stakeholders implementing NSA projects. The total number of interviews was thirty, 

comprising fourteen from Bangladesh and sixteen from Laos. The interviews were complemented with 

existing documents and guided by semi-structured tools. This phase resulted in a broad list of NSA projects 

implemented in Bangladesh and Laos. The interviews were conducted in Bangladesh and Laos in 

September-October 2018 and January 2019, respectively. The broad list of NSA programs selected in the 

exploratory phase was narrowed down to the selection of at least one program per country using an 

extensive methodology, as indicated in Box 3.1. 

 

 

 

 

 

 

I played a pivotal role, in the capacity of an independent researcher to carry out the research 

independently but also utilizing the project generated data, reports, and information. The candidate 

utilized these resources to fulfil the objectives and requirements of their PhD thesis, leveraging the 

project's findings and insights to enrich the academic work with an aim to increase the societal impact of 

the studies we do by communicating findings to the project implementers. 

The application of the criteria listed in box 3.1 resulted in the selection of three projects, of which one 

was a past NSA project, and two were ongoing NSA projects. The cases from Bangladesh were the 

Box 3.1 Case selection criteria 

1. Project characteristics 
• NSA intervention: an agricultural project with an objective to improve nutrition, with at least 

one of the following outcomes: reduce undernutrition; improve dietary diversity. 
• Nutrition activities: at least one project activity should include nutrition actions such as 

nutrition education and behaviour change communication. 
• Target population: women and children from smallholder farming families 
• Project duration: minimum project duration of three years 

 
2. Availability of data: availability of baseline and endline quantitative data as well as all relevant 

documents for analysis 
 

3. Stakeholders’ willingness to support through the provision of data, technical/project-related 
information as well as non-monetary support during data collection and dissemination. 
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Integrated Agriculture and Health-Based Interventions (IAHBI) Project and the Sustainable Food Security, 

Agriculture, and Linkages (SaFaL) Program. The Enhancing Nutrition of Upland Farming Families (ENUFF) 

Project was selected from Laos. SaFaL Program from Bangladesh could not be included in the dissertation 

due to data and time constraints, resulting in two cases for inclusion: the IAHBI Project implemented in 

Bangladesh and the ENUFF Project implemented in Laos. Below, the cases are briefly described: 

Case 1. The Integrated Agriculture and Health Based Interventions (IAHBI) Project, 
Southern Bangladesh 

The IAHBI is a multisectoral project implemented by the Government of Bangladesh and an NGO partner, 

Sheba Manab Kallyan Kendra, with technical support from the Food and Agriculture Organization of the 

United Nations (FAO). The project was implemented in southern Bangladesh from September 2012 to 

September 2015. The implementation was led by the Department of Livestock Services of the Ministry of 

Fisheries and Livestock, with co-implementation by the Department of Agricultural Extension of the 

Ministry of Agriculture, the Food Planning and Monitoring Unit and the Directorate General of Food of 

the Ministry of Food, the Institute of Public Health Nutrition and the National Nutrition Services of the 

Ministry of Health, as well as the district and sub-district offices of the Ministry of Public Administration 

[9]. While the FAO provided technical support for NSA activities, the United Nations Children’s Fund 

(UNICEF) provided technical support for nutrition-specific interventions [9]. The project received funding 

from the United States Agency for International Development (USAID)'s Feed the Future initiative [9]. 

The IAHBI project aimed to improve household food security as well as the nutritional status of children 

under five years of age, and pregnant and lactating women [9]. The project incorporated explicit nutrition 

objectives and actions within the agricultural activities of three agricultural sub-sectors (horticulture, 

livestock, and aquaculture). The project delivered integrated homestead food production gardens, 

training, nutrition education or behaviour change materials, demonstrations of healthy and diverse 

cooking, and community-based food preservation and processing [9]. The project area covered five sub-

districts of southern Bangladesh for implementation: Dacope and Koyra of Khulna district, Muladi of 

Barishal district, and Assasuni and Shyamnagar of Satkhira district [9]. 

Case 2. The Enhancing Nutrition of Upland Farming Families (ENUFF) Project, 
Northern Laos 

The Enhancing Nutrition of Upland Farming Families (ENUFF) Project aims to improve dietary practices 

among children under five years of age and women of reproductive age by: increasing the availability and 
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access to diverse nutritious foods, reducing the incidence of water, sanitation, and hygiene (WASH) 

related diseases, and strengthening the institutional framework at subnational levels [10]. Funded by the 

Swiss Agency for Development and Cooperation, the project is implemented by the Netherlands 

Development Organisation (SNV) together with Agrisud International, a local NGO named Rural 

Development Agency, and government partners [10,11]. The sub-national government offices, the 

provincial health departments and the district offices are involved in the implementation. The Provincial 

Agriculture and Forestry Office, Provincial Health Office and Lao Women’s Union as well as their respective 

district offices implement the activities in the districts and villages by establishing the District Nutrition 

Team (DNT). The DNT comprises ten members from the District Health Office, the District Agriculture and 

Forestry Office, and the District Lao Women’s Union. Village-level nutrition teams (VNTs) are also formed 

in each village to follow up on the beneficiaries' adoption of the project-promoted practices.  

The ENUFF Project’s convergence approach integrated agricultural production activities with social 

behaviour change communication to promote optimal nutrition and water, sanitation, and hygiene 

(WASH) practices [10, 11]. The agricultural activities mainly comprised crop production and livestock 

production activities. The focus of the crop activities was on home gardens and greenhouse activities and 

included fruit production and rice and legume production to a lesser extent. Nutrition and WASH social 

behaviour change communication (SBCC) was an integral component to enhancing nutrition sensitivity. 

Marketing and gender components were also included to some extent. The project activities are 

implemented in remote and ethnically diverse upland farming communities in four districts, Xiengkhor 

and Viengxay of Houaphanh province and Nga and Beng of Oudomxay province [10]. The project is 

implemented in two phases. While the first phase (April 2016–June 2020) targeted 4000 households from 

40 villages [10], an additional 20 villages (2000 households) were added in the second phase (July 2020–

June 2024) province [10]. For this case study, the results primarily draw from the first phase. 

3.5 Participants and recruitment 

Data for the case studies involved a broad range of stakeholders as participants aimed to collect holistic 

information on the project’s impact pathways to nutrition as well as factors influencing the 

implementation and sustainability of NSA interventions. Key participants involved in the IAHBI Project 

case were project implementers from the government, NGOs and FAO, community members involved in 

the implementation and women beneficiaries from smallholder farming families. A total of 46 participants 

were recruited that represented different levels: implementers at the national, district and sub-district, 
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or union levels; community members indirectly involved in the implementation at the union level; and 

women beneficiaries (see Chapter 5). 

This ENUFF project case involved four categories of participants that represented different geographical 

areas and levels: implementers, beneficiaries, school representatives and private sector representatives. 

The implementers were the stakeholders involved in project execution and represented government and 

non-government sectors at the national, provincial, district and village levels. A total of 101 participants 

were included, of which 58 were beneficiaries (see Chapter 6). 

3.6 Data collection 

The data collection method differed across systematic reviews and case studies. 

Systematic reviews 

The data for the systematic review studies were collected following the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) Guideline [12]. The data collection involved the 

extraction of existing studies using eligibility criteria (see Chapters 4 and 7). The data collected for 

systematic reviews covered two aspects: the project's effects on nutrition and barriers and facilitators to 

project implementation and /or sustainability. The data collection method used to study program effects 

slightly differed across the cases.  

IAHBI Project case 

The effects were analysed using secondary quantitative data collected by the IAHBI Project before 

[baseline] and after [end line] the implementation using household surveys (see Chapter 5).  The 

qualitative data were collected using focus group discussions (FGDs) and semi-structured interviews (SSIs), 

guided by semi-structured tools. The tools were administered in the Bengali language. We conducted two 

FGDs with project beneficiaries, and 31 SSIs with implementers and community members indirectly 

involved in implementation. The qualitative data were collected from October, 2018 to January 2019. 

ENUFF Project case 

The ENUFF Project case also involved two categories of data (see Chapter 6). The effect on nutrition was 

analysed using five project documents. The qualitative data were collected to describe the factors 
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influencing the implementation of the ENUFF Project, using 11 FGDs and 34 SSIs. The FGDs and SSIs were 

guided by FGD tools and semi-structured tools, respectively, administered in the Laotian language. 

Translators were used in a few cases when beneficiaries only spoke the ethnic languages. The qualitative 

data were collected from January 2019 to February 2019. 

3.7 Data analysis  

The data analysis of two research questions is described in the following paragraphs. 

Analysis of data relating to research question 1: Impact pathways 

This research question was answered through an analysis that involved the integration of quantitative and 

qualitative methods, using a different approach for systematic reviews and case studies. The analysis of 

the impact and pathways mainly used variables and concepts outlined in the theoretical frameworks.  

The variables and concepts mainly concerned two categories of data: impact on nutrition; and pathways 

leading from the interventions to the outcomes. The studies involved three broad nutrition outcomes: 

nutritional status measured using anthropometric measurements or micronutrient status; diet, health 

status, food consumption; and food access, care practices and healthy household environment [13]. The 

pathways’ analysis initially hypothesized four pathways as indicated in the theoretical background [14-16] 

(see Figure 2.4): 1) food production; 2) agricultural income; 3) food prices; and 4) women’s empowerment. 

The details on the outcome and pathways are presented in Chapters 4-6. 

In the systematic review, data on impact were synthesized using studies that reported effects using 

quantitative methods. The impact pathways focused on the studies that applied either qualitative, 

quantitative, or both methods. The data were thematically analysed across the categories of outcomes 

and concepts of pathways described in the following paragraph. 

While the data analysis in the case studies also integrated quantitative and qualitative components, the 

analysis slightly differed across the cases and included three key steps. The first step involved an analysis 

of the impact using either quantitative data or document analysis. In the case of the IAHBI Project, primary 

data analysis was carried out using IBM SPSS Statistics 27, employing two statistical tests. The Mann-

Whitney test for non-normally distributed continuous dependent variables and binary logistic regression 

for categorical dependent variables. A P-value of less than 0.05 was considered statistically significant. In 

the case of the ENUFF Project, however, the data on the effects were analysed using the results reported 

in project documents rather than primary data analysis. The second step involved qualitative data analysis 
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on the pathways. The qualitative data collected in both projects were analysed in ATLAS.ti, employing 

both inductive and deductive approaches. The transcripts were first coded inductively without being 

guided by a framework. The codes were then deductively grouped into three pathways: food production, 

agricultural income, and women’s empowerment. Any additional pathways identified were inductively 

coded and grouped into a different category. The pathways' analysis of the ENUFF Project involved an 

embedded case study that involved village-specific analysis merged into the overall analysis. The third 

step involved an integration of the quantitative aspects of the impact and the qualitative aspects of the 

pathways to construct impact pathways.   

Analysis of data relating to the research question 2: Factors influencing the 
implementation and sustainability of NSA interventions 

The concept of the factors used in the research was based on the consolidated framework for 

implementation research (CFIR), which categorized implementation across five domains: intervention 

characteristics, outer setting, inner setting, characteristics of individuals, and implementation process 

[17]. Chapters 7-9 address the research question within this framework, providing comprehensive insights 

into the factors influencing the implementation and sustainability. While the analysis used the CFIR, the 

analysis method differed across the systematic review and case studies. The systematic review first 

employed an inductive approach, followed by a deductive coding methodology. The systematic review 

focused the analysis on the first three domains of the implementation: intervention characteristics, outer 

setting, and inner setting. The case studies first involved inductive coding followed by deductive analysis. 

The transcripts were first coded openly without being guided by frameworks. The detailed factors that 

came through open coding were then categorized into the five domains by applying the CFIR [17]. 

A comparative analysis of the two cases was carried out to understand similarities and differences in the 

factors influencing the implementation and sustainability of NSA interventions. Any differences are 

discussed in the discussion of the dissertation. 

3.8 Validity of research 

Validity is an integral aspect of research, as it ensures whether the research is trustworthy and if it 

measures what it is supposed to measure [18]. This mixed-methods research involves various strategies 

to ensure its internal and external validity. 
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Internal validity “deals with the degree to which the researcher observes and measures what is supposed 

to be measured.” Pg. 258 [18]. This research used several strategies to enhance its internal validity. The 

inclusion of published peer-reviewed studies, mobilization of two independent researchers to select the 

studies and extract the data, and assessment of the quality of the studies aimed to improve the validity 

of systematic reviews. Case studies also involved different strategies to enhance the internal validity of 

data. The triangulation of data was achieved by involving multiple data collection methods such as FGDs, 

SSIs, and desk reviews, as well as quantitative data. The quantitative data used validated tools to collect 

data on nutrition outcomes. The recruitment of diverse participants, including implementers as well as 

beneficiaries, further enriched the quality of the data. Next, a peer examination was done, where 

technical experts in the field reviewed and commented on key findings. The use of participatory research 

with the involvement of experts on NSA also enhanced the validity of the research.  Administration of the 

tools in local languages (Bangla in Bangladesh and Laotian in Laos) and provision of adequate training to 

research assistants also enhanced the internal validity.  

External validity concerns generalizability or the applicability of the study findings to other subjects or 

settings [18]. This research used different strategies to enhance the external validity of systematic reviews 

and case studies. Two systematic reviews conducted at the start of the research helped to understand the 

available knowledge about the NSA. The reviews resulted in theories on the impact pathways and the 

factors influencing implementation and sustainability. The link to theories from case studies also 

enhanced the basis for generalizability. A mixed-methods comparative case study of NSA projects located 

in two countries increases the basis for generalization [1, 2].  Impact pathway findings from this study can 

be extrapolated to similar intervention packages in different settings, along with factors that can resonate 

across multiple contexts. Furthermore, the selection of variables in the secondary quantitative data based 

on their validation in past studies also safeguarded their external validity. 

3.9 Ethical Considerations 

Three major strategies were applied to maintain ethical standards. First, the studies specific to Bangladesh 

and Lao PDR received ethical approval from their respective committees. The Bangladesh study received  

approval from the Institutional Review Board of the BRAC James P Grant School of Public Health, BRAC 

University (number 2018-019-ER). The study carried out in Lao PDR received approval from the National 

Ethics Committee for Health Research of the Lao Tropical and Public Health Institute under the Ministry 

of Health, Lao PDR (number 2019.5.MC). Second, written informed consent was obtained from the 
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participants. The participants were also provided with detailed information about the study including 

potential risks or harms, and they could withdraw from the study at any time without giving reason. Third, 

privacy and confidentiality were closely maintained while collecting and managing the data. The data were 

stored in a secure folder and were accessible only to the research team. 

 

3.10 Outline of the studies  

A total of six chapters [Chapters 4-9] report on individual studies conducted by applying the methods 

explained above. These chapters aim to answer two research questions listed in Chapter 2. The studies 

that aim to answer specific research questions are outlined in Table 3.1, as well as Chapters 4 to 9. These 

chapters are based on articles, of which four have already been published in international peer-reviewed 

journals. 

Table 3.10 Outline of the studies 
 

Research questions  Studies Chapters  

1. What is the impact of NSA 
interventions on diet and 
nutritional status, and what 
pathways lead from the 
interventions to improving 
nutritional status in low and 
middle-income countries? 

1. Nutrition-Sensitive Agriculture: A Systematic Review of 
Impact Pathways to Nutrition Outcomes. 

Chapter 4 

2. Pathways from integrated agriculture and health-based 
interventions to nutrition: A case from Southern 
Bangladesh. 

Chapter 5 

3. Pathways to improving nutrition among upland farmers 
through nutrition-sensitive agriculture interventions: a 
case from Northern Laos. 

Chapter 6 

2. What factors influence the 
implementation and 
sustainability of NSA 
interventions in low and 
middle-income countries? 

4. Implementation and scale-up of nutrition-sensitive 
agriculture in low- and middle-income countries: a 
systematic review of what works, what doesn’t work 
and why? 

Chapter 7 

5. What influences the implementation and sustainability 
of nutrition-sensitive agriculture interventions? A case 
study from Southern Bangladesh. 

Chapter 8 

6. Factors affecting the implementation of nutrition-
sensitive agriculture interventions: a case from 
Northern Laos. 

Chapter 9 
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Abstract 

The role of agriculture in reducing undernutrition is widely recognized, yet there is also consensus on the 

need to make the sector nutrition sensitive.  Evidence on the impact pathways from nutrition-sensitive 

agriculture [NSA] interventions-agricultural interventions with specific nutrition objectives and actions, 

detailing each temporal stage to reach nutrition outcomes, is limited, however. We thus synthesized study 

results regarding impact of NSA interventions on nutrition outcomes relating to undernutrition and 

constructed an impact pathway by mapping the evidence on each temporal stage from interventions to 

nutrition outcomes. We used Preferred Reporting Items for Systematic Reviews and Meta-Analyses to 

conduct and report our systematic review of studies on NSA interventions implemented in low and lower-

middle-income countries [LMICs]. Forty-three studies that met the inclusion criteria were extracted and 

synthesized across impact and pathways analyses. We carried out a thematic analysis of the effect of NSA 

interventions using evidence-based indicators and constructed the pathways by adopting a published 

framework on agriculture to nutrition pathways. Our findings reveal that NSA interventions can 

significantly improve dietary practices and have the potential to enhance care practices and reduce 

occurrence of diseases, indicating their effectiveness in simultaneously addressing multiple determinants 

of undernutrition. However, NSA interventions have a lesser impact on nutritional status. NSA 

interventions lead to nutrition outcomes through five key pathways: food production, nutrition-related 

knowledge, agricultural income, women’s empowerment and strengthening of local institutions. We 

emphasize the need to carefully design, implement and evaluate interventions with consideration for 

factors affecting impact pathways. Future research should focus on the effect of interventions combining 

multisector components, and pathways through non-food production-related income, women’s 

empowerment, strengthening of local institutions, food prices at intervention level, and expenditure on 

healthcare. 
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4.1  Introduction 

Undernutrition is a major global health problem, contributing to 45% of deaths among children under the 

age of five [1] and 21% of disability-adjusted life-years [2]. The effects of undernutrition are multifaceted 

and go beyond health and include reduced educational attainment and loss of productivity [3]. Children 

and women are most often adversely affected by undernutrition, with one in five children under the age 

of five having a low height for age, and 7.5% of children exhibiting wasting [4]. Likewise, anaemia among 

women remains globally high, with 32.8% anaemic in 2016, slightly increased from 31.6% in 2000 [4]. In 

addition, progress in addressing undernutrition is extremely slow, and countries are off-track in achieving 

the 2030 Sustainable Development Goals targets for reducing anaemia, childhood stunting and wasting 

[4]. More effective approaches are therefore needed to address the problem of undernutrition. 

The agriculture sector can potentially play a crucial role in responding to undernutrition by directly 

addressing inadequate access to nutrient-rich food: a key underlying determinant of malnutrition [5-

7].  Food- and agriculture-related factors contribute to a third of stunting [8], and the majority of the 

population in low and lower-middle income countries depends upon agriculture for their livelihoods [6, 

9], which increases the role of agriculture sector to address the issue of undernutrition. The EAT-Lancet 

Commission also highlighted agriculture and the food system as a current major contributor to poor health 

and urged the transformation of food production and diets [10]. Past studies highlight the contribution of 

agriculture to nutrition outcomes through four key pathways: 1) agricultural production improving 

availability of and access to nutrient-rich foods [6, 8, 11-14], 2) agricultural income increasing purchasing 

power [6, 8, 11-14], 3) agricultural policies affecting food price [6, 11, 13] and 4) agricultural interventions 

empowering women to improve their nutrition outcomes and those of their children [12, 14]. 

There is a broad realization that agricultural interventions will have to become nutrition-sensitive to 

improve food access and attain global nutrition targets. One such approach has been the concept of 

nutrition-sensitive agriculture (NSA). NSA interventions go beyond the conventional idea of increasing 

food production by incorporating specific nutrition objectives and actions in the design and 

implementation of agriculture interventions [15, 16]. A review highlighted the potential of NSA 

interventions to address all underlying causes of undernutrition [17] identified in the framework of the 

United Nations Children’s Fund (UNICEF): household food insecurity, inadequate care practices, lack of 

access to health services, and unhealthy household environments [7]. Thus, as a part of the broader 

multisectoral response to nutrition, NSA can shape not only dietary practices but also underlying health 

and environment-related causes that go beyond access to food [17].   
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While several studies published in the last 15 years have focused on agriculture interventions [6, 13, 14, 

16, 18-25] and their impact on nutrition-related outcomes [6, 17-27], reviews have rarely explicated the 

impact pathways from agricultural interventions with specific nutrition objectives and actions detailing 

each temporal stage to reach nutrition outcomes. Five of these studies reviewed the impact and pathways 

of agriculture interventions to nutrition outcomes, irrespective of whether they included specific nutrition 

actions and objectives, and also have not detailed each stage from interventions to impact [13, 14, 19, 23, 

27]. Some of these studies focused either on specific regions in South Asia [14, 19] or India [13], on a single 

pathway through women’s empowerment [23] or on a single intervention on input subsidy [27]. Two 

reviews that looked exclusively at the interventions regarding specific nutrition objectives did not 

investigate temporal stage of pathways from interventions to nutrition outcomes [16, 22], while one of 

the two did not have a focus on LMICs [22]. Thus, there is limited evidence on the pathways depicting 

effect on each temporal stage from NSA interventions to nutrition outcomes: for example, from 

interventions to food production to income to food expenditure to dietary practices to nutritional status, 

or another pathway from interventions to women’s empowerment to food expenditure to dietary 

practices to nutritional status. A couple of studies have also stressed the need for assessments of 

interventions that focus not only on their impact on nutritional status, but also on a full spectrum of 

underlying determinants [17, 25]. These include the effects such as food access, dietary practices, food 

security, women’s empowerment, health environment and health status [17], and the pathways through 

which these interventions impact agriculture, nutrition-related practices and nutrition outcomes [17, 25].  

To address these gaps, we systematically reviewed the evidence on agriculture interventions with specific 

nutrition objectives and actions. We synthesized the impact on nutrition outcomes relating to 

undernutrition, and constructed pathways by mapping the evidence on each temporal stage, from the 

interventions to the nutrition outcomes. Such evidence will help maximize the role agriculture can play in 

achieving long-term nutrition outcomes. Enhanced understanding of the impact pathways and their 

temporal progression can facilitate early identification of potential bottlenecks that may inhibit 

agriculture’s full potential and stimulate adaptive actions during implementation of interventions. 

Furthermore, our evidence can prompt agricultural programs to pursue a broader spectrum of specific 

nutrition objectives beyond food production, thus simultaneously addressing multiple underlying causes 

of undernutrition. 



 

 

  41 

4.2  Methods 

4.2.1 Protocol and registration 

We conducted this review using the guideline from Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses [28], and registered the protocol in the International Prospective Register of Ongoing 

Systematic Reviews with number CRD42018108308 [29]. 

4.2.2 Search strategy 

We systematically searched published studies in the electronic bibliographic databases PubMed, Embase, 

Web of Science and Scopus in three steps. First, we identified five search concepts: agriculture, nutrition 

outcome, multiple sectors, nutrition-sensitive interventions, and LMICs [29]. We then explored sub-

concepts, for instance, homestead food production (HFP) [6, 14, 16, 18, 22], nutrition indicators, health 

sector, and countries within LMICs [30]. This resulted in the following general search syntax: ((agriculture 

general topic, value chains/value crops, (bio-) fortification, homestead production, livestock and dairy, 

water management, aquaculture, and agricultural extension) AND (food OR diet OR nutritional status) OR 

nutrition-sensitive interventions AND (multisector general topic, health, education, water, sanitation and 

hygiene, social protection, and natural resource management) AND LMICs). Third, we scanned the 

reference list of key articles, such as Ruel et al. (2018) [16], verified their inclusion in the search result, 

and expanded the syntax. Although this syntax may look complex, it allowed us to uncover a number of 

relevant and insightful articles not included in previous reviews, thus contributing to the body of evidence 

on this topic. The search strategy was piloted in PubMed in March 2019 and replicated in the other 

databases, as presented in the supplementary file of published chapter 4. 

4.2.3 Eligibility criteria 

As illustrated in Table 4.1, we used eight criteria to determine eligibility for inclusion: peer-reviewed, 

empirical studies published after 2000 in the English language, based on lower and middle-income 

countries, with specific participants, interventions, comparison, and outcomes [28]. The participants were 

women, children, or household members in general. Adapting from past reviews, NSA interventions were 

defined as, agriculture interventions with an objective to improve nutrition-outcomes and incorporate -

specific nutrition actions to achieve the objective [6, 16]. We further limited the review to studies that 

used either a comparison between intervention and control, differences within a single population before 

and after interventions, or a cross-sectional comparison between beneficiaries and non-beneficiaries. The 

final inclusion criterion for studies was reporting on at least one of the three levels of outcomes 
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concerning undernutrition [17], namely: nutritional status, using biochemical or anthropometrical 

measurements; diet, health status/disease or food consumption; or food access, care practices and health 

environment. 

4.2.4 Study selection 

We exported search results to Endnote X8 software, where we removed duplicates, screened the titles 

and abstracts for eligibility, and read the remaining full texts for inclusion.  The selection process, trialled 

by the first and second author during a preliminary search, yielded 25 articles and revealed a high inter-

rater agreement. The preliminary search syntax included the effect on nutritional status and one other 

outcome, such as dietary practices. We subsequently refined the syntax, based on an insight from a past 

review that NSA interventions should measure impact on intermediate outcomes, such as dietary 

practices in addition to the nutritional status [17]. The selection that used the refined syntax was carried 

out by the first author and generated 43 articles for inclusion, including the original 25. We further 

grouped the studies into impact and pathways analyses, because not all studies reporting on impact 

detailed the elements of the pathways. That means we cannot say with a high level of certainty how and 

through which entry points (for example, food production, agricultural income) these interventions 

contributed to the nutrition outcomes (see Table 4.1). The impact analysis group included studies with a 

quantitative design that measured effects on nutrition outcomes, regardless of the information about the 

entry points to the pathways. The pathways' analysis, on the other hand, only included studies reporting 

two types of findings: 1) nutrition outcomes using either a quantitative or qualitative design, and 2) at 

least one entry point to pathways that led to nutrition outcomes, such as food production, agricultural 

income, food price and women’s empowerment [6, 11, 13, 14, 16], or as emerged during data synthesis. 

4.2.5 Data collection process 

Data collection included the following information: publication details, study setting, study design, 

interventions, data collection method, study population, data analysis, nutrition outcome and pathways. 

The first two authors independently extracted data from 30% of the studies, with continuation by the first 

author in remaining studies and review from the second author. 

4.2.6 Risk of bias assessment  

We selected two tools to assess the risk of bias in reviewed studies. We used the tool developed by the 

Effective Public Health Practice Project for quantitative studies, as it uses a generic scale that is 

comparable across a range of study designs [31, 32]. Furthermore, we labelled the high-quality studies as  
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having a low risk of bias, medium quality as medium risk of bias, and low quality as high risk of bias. For 

qualitative studies, we applied the Critical Appraisal Skills Programme scale to rate the risk of bias as: 9-

10 (low), 6-8 (medium) and <6 (high) [33].  

4.2.7 Synthesis of results 
We synthesized the impact and pathways analyses using two strategies. The impact analysis included the 

outcomes measured using correlation, chi-square, odds ratios (association), the difference in difference 

estimates, and treatment or intervention effects. We used p-values when the effect size was not available. 

The pathways' analysis involved a three-step process: 1) construction of pathways as reported in each 

study, 2) grouping individual pathways across similar intervention categories, and 3) merging 

interventions-based pathways into a consolidated framework. We constructed the pathways by adapting 

the framework of Kadiyala et al. (2014) [13] and mapped each element of the pathways across temporal 

stages. This framework recognizes six pathways: food production; agricultural income; food prices; 

women in agriculture, intra household decision-making and resource allocation; maternal employment in 

agriculture, childcare, and feeding; and women in agriculture and maternal nutrition and health status 

[13]. We repackaged the three gender-related pathways into one ‘women’s empowerment’ pathway, as 

the studies reviewed focused on empowerment of women and lacked explicit information on agriculture-

gender linkages.  

We mapped the pathways constructed across each temporal stage of outputs; short-, medium- and long-

term outcomes; and the impact using the logic model of the Strong Through Every Mile program [34]. 

Furthermore, we hypothesized that NSA interventions deliver outputs on food production [13, 35] and 

knowledge on nutrition, WASH or health [35], resulting in short-term outcomes on agricultural 

income/selling, food price, food preservation, processing and storage, nutrition-related attitude, and 

women’s empowerment. The short-term outcomes precede the medium-term outcomes concerning the 

underlying determinants of malnutrition, namely care practices, household food security, household living 

environment, and services [7]. The medium-term outcomes contribute to long-term outcomes 

representing immediate causes of undernutrition and include dietary practices and diseases, eventually 

resulting in the impact on nutritional status [7]. For the elements not listed in the above category, we 

classified them as they emerged from the studies we reviewed.
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4.3  Results 

4.3.1 Study selection 
The search of bibliographic databases retrieved 20,896 studies, resulting in the final inclusion of 43 articles 

that reported on the impact of NSA interventions [37] and their pathways to nutrition outcomes [29] (see 

Figure 4.1). 

 
Figure 4.1. Study selection flow diagram 

4.3.2 Study characteristics 

Most studies used a quantitative design (n=39) and were published in 2017 (n=9). They represented 18 

countries (see Figure 4.2) but were mostly from Mozambique (n=6). The quantitative studies included 
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randomized controlled trial/experiments (n=22), quasi-experiments (n=6), repeated cross-sectional 

designs (n=4), longitudinal/cohort studies (n=3), a one-time cross-sectional study comparing beneficiaries 

and controls (n=2), non-randomized interventions (n=1) and a pair-matched design (n=1). The studies 

reported 13 types of interventions and three categories of outcomes among children, women, men, adult, 

elderly, and sick persons. Thirty-six studies compared outcomes between intervention and control groups, 

or between beneficiaries and non-beneficiaries, while seven compared the effects within the same group 

before and after an intervention. Most studies using a quantitative design had a medium risk of bias 

(n=21), followed by high (n=15) and low (n=3) risk. All studies applying qualitative design had a medium 

risk of bias (n=3), and those employing mixed methods designs had a high risk of bias. Table 4.2 illustrates 

the study characteristics and findings, with details presented in the supplementary files of the published 

chapter 4. 

 

Figure 4.2 Distribution of studies across LMICs 

4.3.3 Effects of NSA interventions on nutrition outcomes 
The 37 studies included in the impact analysis reported 11 categories of interventions: HFP of vegetables 

and/or fruits and poultry (n=11); Orange-Fleshed Sweet Potato (OFSP) (n=8); HFP of vegetables and/or 

fruits, without poultry (n=4); vegetable and livestock (n=4); school garden (n=4); livestock focusing on the 

dairy goat (n=1); farm crop diversification (n=1); HFP of fish and vegetables (n=1); HFP of poultry (n=1);  

food production using a community-based early child development (ECD) centre (n=1); and mixed 

interventions on integrated food and livelihoods-based models, with nutrition-specific interventions and 

institutional delivery (n=1). All interventions included education or behaviour change communication 

(BCC) on nutrition; water, sanitation, and hygiene (WASH) and/or health, with some including gender,   
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health-service integration, and micronutrient supplementation.  

The studies reported the effects of NSA interventions on outputs; their short-, medium- and long-term 

outcomes; and impacts. The outputs were food production, knowledge of nutrition/health/WASH, and 

service delivery. These outputs contributed to the short-term outcomes on agricultural income, 

attitude/preference on nutrition, women’s empowerment, and household living environment. The 

interventions increased nutrition-related expenditure, household food security, and care practices in the 

medium term, which resulted in long-term outcomes on dietary practices and diseases, eventually 

contributing to the impact on nutritional status. The effects follow, with further details provided in Table 

4.2 and the supplementary files of published chapter 4. 

Outputs 

The interventions reported on food production, knowledge on nutrition, WASH and health, and increased 

service delivery through increased opening days of the local institution. Twelve out of 14 studies reported 

improved production of at least one food item, but the effect varied across different food groups. The 

studies reported the increase in production of OFSP (3/3) [36-38] then vegetables (5/8) [39-43], legumes, 

nuts, and pulses (2/3) [37, 43], fruits (2/4) [39, 40] and animal source foods (ASF) [2/5] [37, 42]. Thirteen 

out of 14 studies reported improved knowledge of at least one topic related to nutrition, WASH or health, 

with diverse effects. All the studies reporting outcomes on knowledge of vitamin A [36, 44],  general 

nutrition [38, 44-48]  and health and nutrition-related diseases [44, 45, 49, 50] reported improvements. 

Only half of the studies looking at children’s knowledge of nutrition (1/2) [51], and WASH (3/4) [40, 45, 

51] documented improvements. Knowledge of Infant and Young Child Feeding (IYCF) varied across specific 

topics, with three out of four studies reporting improved knowledge on aspects of IYCF measured [37, 40, 

43, 52]. Furthermore, an intervention delivered through a community-based childcare centre increased 

the number of opening days of the centre, with marginal improvement in enrolment of children [37]. 

Short-term outcomes 

The interventions mostly improved income, nutrition-related attitude and preferences, and women’s 

empowerment. Three out of four studies looking at the effect on income/selling showed improvements 

in food items, such as vegetables (2/3)  [39, 43] , OFSP [38] as well as a non-food item (cotton seed) [43]. 

Three studies reported changes in mothers’ attitudes on meal preparation, mothers’ ability to convince  

their children to eat vegetables (1/1) [45] and children’s probability of consuming vegetables and fruits 

(2/2) [51, 53]. 
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Four studies also reported improvement in at least one domain of women’s empowerment. Specifically, 

the interventions improved women’s involvement in decision-making (3/4) [39, 54, 55] on purchasing 

(3/3) [39, 54, 55]. However, interventions did not improve women’s decision-making on health care [54, 

55], family planning [54, 55], or IYCF [55], perception of gender equality, or control over selling [52]. 

Additionally, interventions improved women’s agriculture empowerment score (1/1) [52], access to 

money or financial empowerment (1/1) [52], economic contributions to household income (1/1) [39], 

social status or social capital score (2/3) [39, 52], spousal communication and relationship (1/3) [54], and 

time allocation or self-determination of daily workload (1/1) [39]. One study reported increased time 

allocation in agriculture but decrease in time in domestic work and childcare practices and buying power 

[52].  

Medium-term outcomes 

In the medium term, the studies reported effects on household living environment, household food 

security, nutrition-related expenditure, and children’s care practices. The impact on the household living 

environment was less strong, as only one of the four studies reported improved access to hygiene and 

sanitation facilities  [66], with no impact on access to drinking water sources (0/2) [66, 67] or water quality 

(0/1) [74]. The interventions improved household food security (3/5) [42, 59, 77] increased expenditure 

on food (3/6) [39, 45, 55] and healthcare (1/1) [39], and reduced expenses for vegetables due to increased 

production (1/1) [46]. The interventions further improved children's care practices and IYCF, especially 

breastfeeding and  complementary feeding (2/5) [42, 50] and handwashing (2/2) [62, 74]. However, 

studies lacked evidence regarding the effect on women's care practices, except for caregivers' 

handwashing practices (1/1) [62]. 

Long-term outcomes 

NSA interventions had positive effects on long-term outcomes regarding dietary practices [food 

consumption, dietary diversity and nutrient intake] and diseases, with less strong effects among women 

compared to children. The interventions improved children's consumption of OFSP (4/4) [38, 48, 69, 70] 

and vegetables (3/7) [48, 53, 67], fruits (2/6) [48, 67], ASF (4/8) [41, 56, 60, 66] and pulses, legumes and 

nuts (2/3)[43, 60]. The studies reported improved household consumption of vegetables (3/7) [39, 41, 

62], fruits (3/5) [39, 55, 62]  ASF (3/6) [50, 55, 77] and pulses, legumes and nuts (1/2) [43]. The effect on 

consumption in women was reported for fruits (2/4)  [44, 55], OFSP (2/2)  [69, 70], vegetables (1/4) [44] 

or ASF (2/4) [56, 60]. The interventions also improved children's dietary diversity (9/13)  [37, 42, 48, 58, 
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60, 63, 66-68], minimum acceptable diet (4/5) [42, 58, 66, 67], and minimum meal frequency (3/5) [42, 

52, 58], followed by dietary diversity at the household level (3/6) [41, 59, 77], yet lacked a strong effect 

among women (0/5) [41, 43, 44, 55, 60]. Likewise, the effect on nutrient intake was also stronger for 

children compared to women. The interventions improved the nutrient adequacy ratio of children (1/2) 

[68], with no effect on women [60]. In children, the interventions further increased intake of vitamin A 

(6/7) [36, 38, 48, 68-70], iron (3/5) [37, 38, 48] vitamin B6 (3/3) [37, 38, 48], zinc (1/5) [37]  thiamine 

and/or niacin (2/4) [38, 48], riboflavin (2/4) [38, 48], energy (3/4) [37, 38, 48] and protein (3/5) [37, 38, 

48] with no change in calcium [38, 48, 56, 69]. Four studies reported nutrient intake for women, with 

improvements in vitamin A (3/3) [44, 69, 70] and B-carotene (1/1) [44], yet with no evidence of effect on 

the intake of energy [44, 56], iron, protein, calcium, zinc, thiamine, riboflavin, or niacin [56]. In children, a 

few studies documented reductions in diarrhoea (4/7) [40, 47, 52, 64], fever (1/4) [41] or  acute respiratory 

infections/ colds and cough (1/2) [52] with a mixed effect on intestinal parasitic infections [74]. One study 

reported that children consuming OFSP were 15.9 percentage points less likely to experience diarrhoea 

[47]. Among women, one study reported no difference in the prevalence of diarrhoea [41]. Two studies 

reported mixed effects based on a combination of a third intervention component with agricultural 

production and nutrition-related education. An EHFP intervention alone reduced diarrhoea among 

children, while there was no effect after adding micronutrient powder [64]. Further, a school-based 

intervention integrating installation of WASH facilities reduced intestinal parasitic infections but not the 

helminth infection [74].  

Impact 

The impact of NSA interventions is less strong for nutritional status based on anthropometrical 

measurements compared to micronutrient status. Eight out of 12 studies reported improvements in 

childhood micronutrient status [38, 40, 42, 45, 49, 65, 70, 77], by either increasing haemoglobin (3/8) [40, 

45, 49] or reducing anaemia (4/8) [40, 42, 45, 65] low serum retinol/vitamin A deficiency (3/3) [38, 70, 77] 

For anthropometric indices among children, seven out of 21 studies reported improvements in nutritional 

status [37, 38, 45, 50, 63, 72, 77]. Studies reported the reduction of underweight/weight-for-age z-scores 

(6/16) [38, 45, 50, 63, 72, 77], followed by stunting/height-for-age z-scores (4/17) [37, 45, 63, 77] and 

wasting/weight-for-height z-scores (1/15) [38]. Among women, the interventions reduced anaemia (1/3) 

[42], inadequate vitamin A-levels (4/5) [44, 65, 69, 70], but lacked effects on  haemoglobin [42, 44, 65]. 

Further, studies reported a reduction in underweight or improved BMI among women (2/5) [42, 55], but 

had no impact on their mid-upper arm circumference [44].  
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As with long-term outcomes, impact on nutritional status also varied for impact according to integration 

of intervention components. For example, adding micronutrient powder to EHFP marginally reduced 

anaemia, but EHFP alone did not bring the change [64]. An agriculture-gender intervention significantly 

improved the weight-for-height z-score among children, while adding a BCC component did not result in 

the same effect [52]. Likewise, EHFP intervention alone largely reduced anaemia among children, but 

adding a fish component did not bring the same effect [65].  

4.3.4 Factors contributing to the effect of NSA interventions on nutrition outcomes 

Studies indicated eleven factors that influence the effect of NSA interventions on nutrition outcomes. 

These factors are program participation intensity, program duration, nutritional status of the target 

population at baseline, age, and sex of children, access to roads, seasonality, agroecology, purchasing 

power, wealth status, and maternal education. The most intense program participation contributed to 

improved weight-for-age z-score [72] and higher coefficient of dietary diversity [68]. Villages with the 

longest program duration reported improved weight-for-age z-score of children [72]. Populations that 

were undernourished at baseline had the significant reduction of undernutrition, particularly regarding 

BMI in women [55] and stunting and underweight in children [45]. Furthermore, the interventions 

reduced undernutrition more among young children compared to older children. For example, studies 

reported reductions in stunting among children aged 6 to 24 months [37], and inadequate vitamin A 

among children between 12 and 35 months [70] with no effects on stunting among children 36 to 72 

months of age [37] or inadequate vitamin Ain 3- to 5-year-old children [70]. Similarly, gender played a 

part in the outcomes reviewed, with one study reporting higher haemoglobin status for boys than for girls 

[49]. Further, access to roads affected selling, as a greater mean quantity of sweet potato was sold in 

households closer to the main road [48]. Seasonality also affected outcomes: for example, increased 

expenditure during harvest season [48], and increased women's and children's dietary diversity in winter 

[61].  Furthermore, agroecology influenced the effect, as an intervention improved child dietary diversity 

in winter in the plains but had no effect in mountain regions [61]. Low purchasing power also adversely 

influenced dietary diversity [48], while maternal education and better wealth status had a positive impact 

on consumption of nutritious foods [67]. 

4.3.4 Impact pathways 
The 29 studies included in the pathways analysis reported five pathways to nutrition outcomes from 

eleven categories of interventions. Most studies reported the effects of HFP of vegetables and /or fruits 
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and poultry (n=8) followed by crops and livestock (n=4), OFSP (n=4), HFP of vegetables and /or fruits (n=3), 

school garden (n=3), livestock focused on goats (n=2), farm crop diversification (n=1), HFP of poultry (n=1), 

food production using community-based ECD (n=1), community-based grain banks (n=1), and 

microcredit/financial support (n=1). The interventions integrated nutrition education (n=29), WASH 

education (n=9), linkages with health services (n=4), gender components (n=6) and micronutrient 

fortification/supplementation (n=3). The studies reported five pathways leading from agricultural 

production (n=21) [35-43, 45, 46, 48, 50, 56, 57, 62, 66, 67, 71, 75, 76] , agricultural income (n=9) [35, 38, 

39, 41, 43, 48, 50, 53, 75, 76] knowledge of nutrition, health and/or WASH (n=17) [35-38, 40, 44-46, 48-

53, 62, 73, 75], women’s empowerment (n=6) [39, 52, 54, 55, 73, 75], and strengthening of local 

institutions [37]. However, multiple combinations of these entry points were often reported within a 

single study. Most studies reported on two entry points to the pathways (n=11) (production and 

knowledge, production and income, knowledge and women’s empowerment, and knowledge and 

income) followed by single (n=11], three (n=6) and four entry points (n=1). Figure 4.3 illustrates the 

pathways, with further details presented in Table 4.2 and the supplementary files of the published paper. 

Production pathway 

Fifteen studies reporting improved food production also noted improved dietary practices through 

greater food consumption, dietary diversity or nutrient intake (15/17) [35-39, 41-43, 48, 50, 56, 57, 62, 

75, 76]. Of these, one study reported an association between greater vegetable production and improved 

dietary diversity [41]. Food production contributed to food consumption through preservation, 

processing, storage (3/3) [38, 62, 76], household preparation of food (3/3) [45, 50, 62] and household 

distribution of food products (2/2) [46, 53]. 

Income pathway  

Five out of nine studies that looked at agricultural sales or income reported on expenditure [35, 39, 48, 

62, 75]. Of these, four increased food-related expenditure  [39, 62, 75] including purchases by non-

intervention households (1/1) [62] and purchasing eggs from the market (1/1) [35]. One study also 

reported increased expenditure on healthcare, education, clothes, and productive assets [39]. Income 

also translated into a reduced need to borrow money for food, a common coping mechanism for food-

insecure persons in LMICs (1/1) [76]. 
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Knowledge pathway 

Most of the interventions improving knowledge on nutrition, WASH, or health also contributed to 

improved dietary practices, and sometimes improved care practices. Eleven out of 15 studies reporting 

an increase of knowledge also recorded an improvement in at least one dietary practice [35 , 36-38, 44, 

48, 50, 52, 62, 73], and four reported children’s care practices on IYCF (4/5)  [35, 50, 62, 75] or 

handwashing (2/2) [50, 62]. Five studies specifically looked at the contribution of a knowledge pathway 

on dietary practices [52, 66], diarrhoea [40, 52] or nutritional status [45, 49].Of these, three studies 

reported that adding nutrition-education/BCC improved children's dietary diversity [66] or minimum meal 

frequency [52], or reduced diarrhoea among children [40, 52]. One study reported improvement in 

haemoglobin, and reduction in diarrhoea and anaemia when BCC was delivered by health-centre 

members [rather than older women leaders], highlighting the role of BCC provider [40]. Two studies 

reported on the pathway to nutritional status. First, a study that compared BCC to the combination of 

micronutrient fortification and BCC in a dairy value chain program found improved micronutrient status 

in both groups, asserting that improved nutritional status may be the result of knowledge obtained from 

BCC [49]. The second study revealed an association between the nutrition-related knowledge among 

mothers and weight of their children [45].   

Women’s empowerment pathway 

Six out of 29 studies that reported on gender interventions also described elements of women 

empowerment [39, 52, 54, 55, 73, 75] of which three studies reported two sub-pathways. The first sub-

pathway emerged from intra household decision-making and resource allocation. A study revealed a 1.9 

of the overall 7.5 percentage points reduction in wasting attributable to women’s empowerment due to 

spousal communication as well as decision-making on purchases, healthcare, and family planning [54]. A 

second study that revealed increased weight-for-height z-score in the agriculture-gender group also 

reported improved women's financial empowerment, access to assets and agricultural empowerment 

[52] with no effect on decision-making, sale of assets or spousal communication [52]. The third study, 

using a qualitative approach, reported a case wherein a respondent (male) had knowledge about 

undernutrition and was involved in children's caring practices that led to a variety of food consumption. 

However, the study did not make explicit whether the change was because of the change in knowledge 

or gender norms or both [73]. The second sub-pathway was centred on women's time and appeared 

through a trade-off, wherein women spent more time in agriculture, leaving less time for domestic work 
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and childcare practices [52]. Although 4 studies reported an increase in self-determination amongst 

women in terms of prioritizing daily workload [39], financial empowerment [52] or decision-making on 

purchasing [39, 54, 55], only one assessed nutrition outcomes in women which reported reductions in 

undernutrition [55]. 

Strengthening existing institutions pathway 

Out of the ten studies that reported on interventions  involving local institutions on health, agriculture 

and, education/ ECD  [35, 37, 40, 42, 44, 51-53, 66, 75] three hypothesized that strengthening service 

delivery would contribute towards nutrition outcomes [35, 37, 44]. One study reported lack of adherence 

to program design and inadequate qualification and motivation of staff, resulting in weaknesses in service 

delivery [35]. These studies suggested for the improved delivery of NSA interventions through local 

institutions—for example, ECD and health care service centres [37, 44]—and recommended 

strengthening program implementation and promoting higher participation to improve child nutrition 

outcomes [52]. One study reported the effect on stages of the pathway [37] and showed an increase in 

the number of opening days of a community-based childcare centre and the number of meals [37] offered 

by it. The intervention also increased dietary diversity and reduced stunting amongst children aged 6 to 

24 months. 

Findings on the pathways from dietary diversity to nutritional status are conflicting. A study integrating 

crops and livestock reported no significant association between children’s dietary diversity and mean 

height-for-age z-scores [66]. An HFP intervention improved children's minimum dietary diversity and 

reduced anaemia but did not have impact on child growth [42]. Likewise, only one of the four studies 

reporting improved child dietary diversity improved the anthropometrical measurements [37].  The 

evidence on women is even more scarce, as only one study measured both dietary diversity and 

undernutrition. This research revealed reductions in underweight in women despite marginal 

improvements in dietary diversity [55]. As such, the link through which greater dietary diversity may 

consequently improve nutritional status is still unclear. 

4.4 Discussion 

4.4.1 Effects of NSA interventions on nutrition outcomes 

The 37 studies on the impact of NSA interventions on nutrition outcomes concerning undernutrition 

indicate that these interventions have the potential to address multiple underlying determinants of 
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undernutrition yet have a weaker impact on nutritional status. In line with recommendation from a 

previous review that indicated the potential role of NSA in addressing determinants of undernutrition 

beyond food access, we reviewed NSA interventions using a system approach, encompassing all 

underlying causes of malnutrition [78], namely: 1) household food insecurity, 2) inadequate care practices, 

and 3) unhealthy household environments and insufficient health services [7]. The key effects of the 

interventions revolve around household food security, nutrition-related expenditure, nutrition-related 

knowledge and women's empowerment. There is lesser but potential contribution to household living 

environment and children’s care practices on IYCF and handwashing, with no evidence on women's care 

practices. These contributed to improved dietary practices and, to some extent, prevention of diseases 

among children but not among women. Disease prevention could be linked to improvement in 

handwashing and sanitation practices resulting from the integration of a WASH component, as one-fourth 

of stunting among children aged 2 or younger is attributable to diarrhoea [79]. This indicates that NSA 

interventions have the potential to address multiple underlying causes of undernutrition. The effects of 

NSA interventions are strong for short-, medium- and long-term outcomes, but with a disconnect between 

long-term outcomes and impacts on nutritional status as measured in terms of underweight, stunting and 

wasting. 

Our study confirms the weak impact of NSA interventions on nutritional status, with the lowest impact on 

stunting and wasting. Past studies on agriculture interventions also reported weak impact [19, 22, 25]. 

This can be attributed to three possible reasons. First, underlying causes beyond food access are 

inadequately addressed. An earlier study highlights the fact that agricultural programs that integrate 

multiple interventions can address a large number of immediate and underlying causes of child 

undernutrition [16] through coordination with multiple sectors including education, health, social safety 

nets, ECD, and schooling [6]. As only a few studies in this review have considered underlying causes of 

undernutrition beyond food access, such as inadequate care practices and poor health status, the effect 

may not be enough to improve nutritional status. The second reason for lower impact on nutritional status 

could be that the short implementation period of interventions is insufficient to bring changes in stunting, 

despite visible effects on dietary practices [16]. Among the studies included in this review, only one 

measured the effect of participation intensity and program duration on weight-for-age z-score, which 

found a positive correlation, suggesting further validation research is needed. The third reason could be 

a lack of strong research methods, as designs with inadequate power might fail to detect changes in 

growth measurements [16, 17, 22].  
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The evidence reviewed regarding integrating intervention components beyond agricultural production 

and nutrition-related education is varied. Past reviews have suggested the need to make the agriculture 

sector nutrition-sensitive through a multisectoral approach [14, 16]. Active engagement of multiple 

stakeholders and sectors [16] and attention to empowerment of women can improve nutrition outcomes, 

especially for women and children [14]. The majority of studies reviewed measured the effect of 

agriculture combined with a nutrition-related education component and found a positive effect on 

nutrition outcomes. Some studies also linked agricultural production to other sectors, such as ECD, 

nutrition-specific programs, financial support, and health services. However, the evidence on the effect 

of adding intervention components beyond food production and knowledge is heterogenous, as the effect 

varies for different combinations. It could be the case that when there is a significant effect produced by 

one intervention component, the scope for improvements from other intervention components is 

reduced [80]. Evidence on how to operationalize the right mix of intervention components in different 

contexts, is overlooked, however, as also indicated by a past review [81]. This calls for further research on 

which of the multi-sectoral components can be best combined within agriculture interventions and how 

to achieve optimal outcomes.  

4.4.2 Impact pathways 

 NSA interventions improve nutrition outcomes through five pathways: food production contributing to 

food access; knowledge on nutrition, WASH, and health improving dietary practices and health status; 

agricultural income for nutrition-related expenditure; women’s empowerment contributing to nutrition 

outcomes in children; and strengthening of local institutions to enhance service delivery. The framework 

that we adapted does not explicitly mention the pathway of knowledge and strengthening local 

institutions [13] that emerged from our analysis of the studies reviewed. Past reviews have highlighted 

food price as a potential pathway [6, 12-14], but none of the studies reported on this, perhaps because 

food price has traditionally been considered at the policy rather than intervention level.  

Although evidence on production is most dominant, the majority of studies reported on the combination 

of more than one entry point to the pathways to nutrition outcomes. Thus, the nutrition outcomes 

reported in this review should be considered to reflect the combined effects of multiple pathways that 

interact with each other to achieve nutrition outcomes [12]. The evidence reviewed suggests that 

stimulating a combination of these impact pathways would result in the most significant effects on 

nutrition outcomes. As there is now consensus that agriculture can contribute to addressing both forms 

of malnutrition [82], NSA can potentially contribute to addressing both forms of malnutrition as well. 
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Nevertheless, this review explicitly focuses on undernutrition, and hence excludes the outcomes on 

obesity or overweight that some past studies have explored [83, 84]. 

Most studies reported on production pathway, followed by knowledge. The production pathway, 

however, differs across food items, thus necessitating careful design and implementation across products. 

Many recent studies have begun to consider a knowledge pathway, as they tend to integrate nutrition 

education and BCC activities with agricultural production interventions. A previous review also highlighted 

integration of nutrition-related BCC as a key strategy to enhance the impact of agriculture on nutrition 

outcomes [16]. Therefore, the pathway leading from the knowledge-based behaviour change component 

should be considered an essential part of the design, implementation, and evaluation of NSA 

interventions. 

Our review also confirms the pathways from agricultural income and women’s empowerment, although 

these are less evident compared to the production and knowledge pathways. Interventions can contribute 

to food-related expenses through an income improved by selling food products. However, the evidence 

base lacks the role of income from non-food production or agricultural wages, and the contribution to 

healthcare expenses. The studies reviewed highlight two sub-pathways from women’s empowerment 

contributing to nutrition outcomes: women’s social status, decision-making and resource allocation, and 

women’s time in agriculture, of which the former is less evident. Trade-offs occur, because an increase in 

the time allocated to agriculture appears to mean less time for domestic work and childcare practices. 

This calls for measures safeguarding women's time in agriculture [16] that ensure that such interventions 

do not contribute to an increased time and labour burden [12]. However, as highlighted by other studies, 

this pathway is less evident in research of NSA interventions [13, 14]: specifically, the contribution of 

women’s empowerment to their own care practices and nutritional status is less evident. Most of the 

studies reporting gender in their interventions examined the effects on women empowerment without 

describing how the interventions influenced the underpinning gender dynamics that empowered women 

and consequently led to nutrition outcomes. Some other studies on underlying gender dynamics on NSA 

were excluded from this review since they did not report on nutrition outcomes [85, 86]. 

One study we reviewed provided evidence on the temporal stages of the pathway to improved nutrition 

outcomes, through the strengthening of local institutions, and two other studies recommended mobilizing 

the institutions to improve implementation and service delivery [44, 52]. Integrating nutrition into 

agriculture, however, requires the establishment and strengthening of an enabling institutional 

environment conducive to achieving nutrition objectives [87]. This necessitates integrating nutrition into 
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all elements of food systems, from food production to utilization [15, 16], but also requires an 

understanding of implementation quality to design pathways, and to measure implementation and 

service delivery [16]. Future research could therefore apply a combination of impact assessment along 

with process evaluations investigating implementation quality in terms of capacity, resources, supportive 

environment and potential for scaling up the interventions. 

Addressing undernutrition through NSA interventions requires careful design, implementation, and 

evaluation considering several factors. The factors are: types of food group, program participation 

intensity, program duration, nutritional status of the target population at baseline, children's age, 

children's gender, access to roads, seasonality, agroecology, purchasing power, wealth status and 

maternal education. More efforts are required to address the confirmed factors, for example, 

undernutrition in children aged 3 to 5 years, the seasonality, and mountainous areas. In addition, 

multisectoral interventions are required to improve purchasing power, wealth status, women’s education, 

and access to roads. Factors with mixed results, such as program intensity and duration, should be further 

studied. There is also a need to study success and failure factors within NSA interventions, as well as 

external barriers and facilitators to achieving positive effects. We can thus say that NSA interventions to 

address undernutrition require a tailor-made approach to fit the specific context and the needs of the 

target population [23, 61]. 

4.4.3 Strengths and limitations 

Two aspects of this review that distinguish it from similar reviews and the studies included are an explicit 

focus on agricultural interventions with specific nutrition objectives and actions to achieve these 

objectives; and construction of temporal stages of their pathways to nutrition outcomes. Inclusion of 

studies reporting agriculture interventions with nutrition objectives and actions, however, does not imply 

that other interventions do not improve nutrition outcomes. Four limitations may have affected our 

findings. First, several studies reported on effects on outcomes without providing information on entry 

points to the pathways, such as food production, knowledge, or income. This limited the construction of 

pathways representing all studies included. To address this, we further selected and mapped a sub-set of 

studies reporting on both effects and the pathways. Nevertheless, a lack of information should be 

understood as a lack of evidence, and not the absence of pathways. The second limitation is the 

fragmentation of research findings regarding the same intervention across different articles: we identified 

studies reporting on the same interventions to the best of our ability. Third, the results should be carefully 

interpreted due to the heterogeneity of study design, indicators used and methodological quality. For this 
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reason, we assessed the risk of bias to facilitate interpretation of findings. It should be noted that the risk 

ratings only indicate methodological rigour through which the findings were produced and are not meant 

to weigh the studies as a whole. Furthermore, the majority of these studies have a moderate and high risk 

of bias, which might be due to the nature of nutrition interventions being implemented in communities, 

where it is difficult to fully control the study through randomization and blinding. Fourth, we did not 

search grey literature, which could have provided additional relevant, unpublished articles on the same 

topic.  

4.5 Conclusions 

While current evidence suggests that NSA interventions can contribute to nutrition outcomes throughout 

the short-, medium- and long-term temporal stages, there is a disconnect between long-term outcomes 

and impact on nutritional status based on anthropometric measurements. The increasing volume of 

publications on NSA testifies to their potential to improve food access but indicates that they can also 

address other underlying causes of undernutrition, namely unhealthy household environments and 

inadequate care practices. These outcomes are achieved through five main pathways: food production, 

agricultural income, nutrition-related knowledge, women’s empowerment and strengthening of local 

institutions. The impact pathways, however, vary across the type of food group consumed, agroecology, 

seasonality, access to roads, age, and sex of children, wealth status, women’s education, program 

intensity, program duration, and integration of multisectoral domains. Reconciling this complex mix of 

factors requires tailor-made interventions that are cognizant of barriers and facilitators to achieving their 

impacts. Further research is required to better describe the pathways through which women’s 

empowerment can contribute to women’s own nutritional outcomes. Research is required to better 

describe the effect of income from non-food production and agricultural work, food-price changes at the 

intervention level, and strengthening of local institutions. We also recommend the research on the impact 

of integrating other multisectoral intervention components within agriculture production and nutrition-, 

WASH- or health-based education. In addition to targeting children, NSA intervention research should also 

focus on the impact on, and the pathways to, improved women’s nutrition outcomes, to contribute 

towards addressing undernutrition in LMICs.  
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Abstract 

While there is an increased awareness of the role of nutrition-sensitive agriculture (NSA) interventions on 

nutrition, the studies that investigate holistic pathways from interventions to nutrition outcomes are 

inadequate. We aimed to understand these pathways to improved nutrition from the Enhancing Nutrition 

of Upland Farming Families (ENUFF) Project implemented in northern Laos. We applied an embedded case 

study design by recruiting 101 participants representing implementers, school and private sector 

representatives, and beneficiaries, of which 34 participated in interviews and 68 participated in 11 FGDs. 

This was supplemented by a desk review of project documents. We analysed the data using a directed 

content analysis across five pathways using a published framework on impact pathways from NSA 

interventions to nutrition outcomes. The project contributed to nutrition mainly through three core 

pathways-food production, nutrition, and WASH- related knowledge, and agricultural income, supported 

by strengthening local institutions within the project’s scope. While it is evident that the project 

contributed to empowering women by saving their time and increasing income, further study is needed 

to investigate the translation of these aspects to nutrition-related practices. We also suggest the need to 

sustain the capacity of local institutions and their engagement beyond the project cycle. To enhance the 

effectiveness of NSA interventions on nutrition, there is a need to design and implement an intervention 

package with multiple pathways and tailored strategies based on nutrition outcomes, the envisaged 

pathways, geographical context, and factors affecting these. 
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6.1 Introduction  

The role of the agriculture sector in addressing poor diets and consequent malnutrition has been 

previously studied [1,2]. Optimizing the contribution of agriculture to address malnutrition requires a 

nutrition-sensitive approach in designing and implementing the interventions, simultaneously addressing 

its multiple determinants [3,4]. There is, therefore, the need to make the agricultural sector nutrition-

sensitive by redesigning conventional agricultural interventions to nutrition-sensitive agriculture (NSA) 

interventions, which explicitly incorporate nutrition objectives and actions [2,5]. 

Past studies have suggested that NSA can address malnutrition through multiple pathways [2,3,5]: 

improving food production [2,3,5], raising income level enabling the purchase of nutritious foods [2,3,5], 

empowering women to make nutrition-related decisions [2,3,5], increasing nutrition-related knowledge 

[3], strengthening local institutions [3] and food price [2]. NSA can appropriately fit in the context of low- 

and middle-income countries [LMICs], as most of the population depends on agriculture as the primary 

source for their livelihood [2,6]. 

While there is abundant evidence on the impact of NSA interventions on nutrition and specific pathways 

to such effects, studies that investigate a holistic examination of impact pathways are limited. Our recent 

review highlighted research gaps on the pathways on women’s empowerment, income-expenditure and 

strengthening of local institutions, suggesting more research [3]. Furthermore, fragmentation of the 

evidence-based intervention package across multiple studies has limited the understanding of the holistic 

pathways and the effects [3]. There is thus a need to map the comprehensive impact pathways that lead 

from NSA interventions to better nutrition outcomes by assessing the effects of the interventions on 

nutrition and detailing the pathways from the interventions to the effects. 

In this article, we report on a case study conducted in Lao PDR (hereafter Laos). Laos is one of the LMICs 

facing a high burden of malnutrition, with undernutrition rates higher than the global average. As per the 

Lao social indicator survey 2017, 33% of children under the age of five years are low height-for-age 

(stunted), 21% are low weight-for-age (underweight), and 9% are low weight-for-height (wasted) [7]. 

These rates are higher than global average rates of undernutrition, for example, 21.9% of children under 

the age of five years are low height-for-age and 7.3% have a low weight-for-height [8]. Despite the 

reduction in poverty and significant economic growth over the last decade [9], the country experiences 

slow progress in reducing malnutrition among children and women [10]. Moreover, 40% of women of 

reproductive age are anaemic [11]. Persisting geographical and economic inequalities further exacerbate 
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the problem. The country faces one of the highest inequalities in malnutrition rates by wealth and 

location. The difference in stunting rates between the richest and poorest, and urban areas and rural areas 

are 40.9% and 21.2%, respectively [8]. 

There is a need for the agriculture and food (agri-food) system in Lao PDR to be more nutrition-sensitive 

to address inadequate diet and malnutrition. The traditional agri-food system in Laos exhibits subsistence 

production, with rice as the main staple [12]. The food system in upland villages in northern Laos 

traditionally relies on shifting cultivation to produce food [13]. Subsistence production is transitioning to 

commercialized agriculture focused on annual cash crops cultivation and is developing as a means for 

livelihoods [13,14]. The insufficient production diversity seems to be a reason for inadequate diet. A study 

found that more than half of the study population were food insecure [15]. The study highlighted that 

eighty-eight percent of average calorie intake per capita came from rice whereas there was less 

consumption of other foods such as meat, eggs, fats, and oils [15]. Wild foods are important sources of 

subsistence, as several populations depend on such foods to fulfil their nutrition needs as well as income 

[14]. Food diversification and increased access to nutrient-rich foods, such as vegetables, meat, and fish, 

is necessary to address inadequate diet and consequent malnutrition in Lao PDR [12]. NSA approach can 

tap into the traditional agri-food system to make the system nutrition-sensitive [16] by incorporating 

nutrition across the pathways from food production to food consumption. 

The government of Laos has committed to achieving the second Sustainable Development Goal—end 

hunger, achieve food security and nutrition by 2030 [17]. It has developed a road map to promote people’s 

health by eliminating food insecurity and malnutrition, as envisaged in the National Nutrition Strategy to 

2025 and Plan of Action 2016–2020 [10]. NSA is one of the priorities of the National Nutrition Strategy to 

2025 and Plan of Action, as the country recorded a significant investment of USD 27.2 million on NSA in 

2018 and is home to over 11 registered NSA projects [18]. 

Despite the implementation of several NSA interventions in Laos, studies on the pathways from NSA 

interventions to nutrition outcomes are surprisingly scarce. The country-specific studies related to NSA 

are centred on agricultural production [13,19,20]. To our knowledge, only one paper investigated the role 

of home gardens in improving nutrition in 2004 [21]. However, as NSA interventions and their effects are 

context-specific, decision-making on designing and implementing the interventions to address 

malnutrition can benefit from more contextual evidence on impact pathways [22]. Furthermore, none of 

the studies reviewed by a recent systematic review on NSA interventions’ impact pathways represented 

Laos [3]. It is, thus, crucial to understand, through what pathways and how, such interventions are 
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progressing towards achieving nutrition outcomes in Laos. 

This study aims to understand impact pathways from NSA interventions to improved nutrition outcomes 

in upland farming areas of northern Laos, using the Enhancing Nutrition of Upland Farming Families 

(ENUFF) Project as a case. Since April 2016, the ENUFF Project has been implementing a multi-sectoral 

programme, including NSA interventions in Northern Laos to improve nutrition outcomes in remote and 

ethnically diverse upland farming communities [23]. We expect that the results of this research will 

contribute to enhancing the effects of NSA interventions on nutrition outcomes in the context of the 

ENUFF Project, Laos, and other LMICs. 

6.2 Materials and Methods 

6.2.1 Study Design 

We used an embedded qualitative case study design to explore the pathways from ENUFF’s NSA 

interventions to nutrition outcomes. Because of the embedded case study design [24], we analysed four 

villages as separate units of analysis. These were later embedded into a holistic case. The case study was 

conducted using qualitative data supplemented by a desk review of key project documents. The 

qualitative data were collected by purposively sampling four groups of participants: project implementers, 

beneficiaries, school representatives and private sector representatives.  

6.2.2 Project Description 

The ENUFF Project aims to improve dietary practices among children under five years of age and women 

of reproductive age by increasing availability and accessibility of diverse nutritious foods; reduce the 

incidence of water, sanitation & hygiene [WASH] related diseases; and strengthen a conducive 

institutional framework at the subnational levels [25]. The project activities are divided into two phases. 

The first phase (April 2016–June 2020) targeted 4000 households from 40 villages [25]. The second phase 

(July 2020–June 2024) includes 2000 additional households from 20 more villages [25]. All these villages 

belong to remote and ethnically diverse upland farming communities of four districts: Xiengkhor and 

Viengxay districts of Houaphanh province and Nga and Beng districts of Oudomxay s province [25]. This 

research is based on the interventions from the first phase. Funded by the Swiss Agency for Development 

and Cooperation (SDC), the Netherlands Development Organisation (SNV) implemented the project 

together with Agrisud International, a local NGO named Rural Development Agency (RDA), and 
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government counterparts. The government partners involved at the sub-national level are the Provincial 

Health Departments, Provincial Agriculture and Forestry Offices and Lao Women’s Union [25]. The 

respective district offices of these provincial offices implement the activities by establishing the District 

Nutrition Team that comprises ten members from District Health Office, District Agriculture and Forestry 

Office, and District Lao Women’s Union. The project also established a village-level nutrition team (VNT) 

that comprises seven volunteers responsible for following up on the adoption of practices by beneficiaries. 

ENUFF Project’s convergence approach combines agricultural production activities with social behaviour 

change communication to promote optimal nutrition and water, sanitation, and hygiene (WASH) practices 

[23]. Besides the target households, the project provided school gardening support and nutrition and 

hygiene WASH education during the first phase. The school-based activities were terminated for a certain 

period as collaboration with the Department of Education could not be established. Box 6.1 gives a 

summary of the activities; more information can be accessed from elsewhere [23,25–27].  

6.2.3 Research Sites 

The primary data of this embedded case study was collected from ENUFF project beneficiaries in selected 

implementation villages as well as implementers representing the village, district, province, and national 

levels. The villages selected for this study are Namkhong and Phonsa At from Beng district and Mokloy 

and Phouko from Nga district. As indicated in Table 6.1, these villages were selected based on three 

criteria: high rates of stunting, villages’ typology, and equal representation of the districts [28]. The villages 

represented three typologies: a remote village with extensive upland agriculture, an accessible village 

with intensive commercial agriculture, and a subsistence-oriented village with lowland agriculture. One 

more remote village with extensive upland agriculture was selected to make the selection representative 

to the districts, which led to four villages meeting the inclusion criteria. 

Table 6.1. Characteristics of villages selected for study 

SN Village Stunting [25] Village type [25] District 

1 Namkhong 60% Type 1 Remote villages with extensive upland agriculture Beng 

2 Phonsa At 71% 
Type 2 Accessible villages with intensive commercial 
agriculture 

Beng 

3 Mokloy 77% 
Type 3 Subsistence-oriented villages with lowland 
agriculture[paddy] 

Nga 

4 Phouko 61% Type 1 Remote villages with extensive upland agriculture Nga 
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6.2.4 Participants and Recruitment 

To gain holistic perspectives on the pathways, we ensured geographical and stakeholder representation. 

We recruited four categories of participants from different geographical sites and levels representing: 

implementers, beneficiaries, school representatives and private sector representatives (vegetable- or 

seed-sellers). The implementers were the participants involved in the execution of the project. They 

represented government and non-government sectors and covered the national, provincial, district and 

village levels. The school and private sector representatives were not involved in the implementation. We 

could access a private sector representative from one district only and a seed seller at the village level 

Box 6.1 Brief description of different components of the ENUFF project 

Agricultural component: The agriculture component comprised of crop and livestock production. 

• Crop production—The project delivered intensive training on home gardening and provided inputs 

to a few motivated pilot farmers who possessed sufficient land near household premises and labour 

to take care of the garden. Furthermore, a few beneficiaries who had sufficient resources—land, 

water, labour, and equipment—received inputs for establishing a greenhouse. The project provided 

training on fruits production and saplings of banana, mango and papaya trees, and also delivered 

rice and legumes production activities to some extent. 

• Livestock production: Livestock activities comprised training on rearing livestock and inputs such as 

fence and fodders and paid vaccination. 

Marketing component: The project also imparted knowledge on the importance of selling surplus 

agricultural products for income to make nutrition-related expenses. 

Nutrition and WASH social behaviour change communication component: This comprised four activities 

triggering to educate all community members on nutrition; monthly cooking demonstrations targeted to 

pregnant women and caretakers of children under five years of age; counselling on optimal nutrition and 

WASH practices to households with pregnant women and children under two years; and WASH 

infrastructural support. The WASH infrastructures support comprised rehabilitation or construction of water 

systems (gravity-fed water systems) in selected villages and provision of training on toilet construction to 

village-based volunteers. 

Women empowerment component: The project also integrated gender to increase women’s participation 

in activities and their empowerment. 
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who was also a beneficiary. The beneficiaries participated in at least one of the following activities: 

information session on agriculture production and nutrition/WASH communication for triggering, 

intensive training, and inputs on home gardening and/or greenhouse, cooking demonstration and/or 

nutrition/WASH communication. Some of the beneficiaries were indirect beneficiaries, as they did not 

directly participate in the activities but received benefits either through their parents who benefited from 

the project or through information materials. While we contacted the project implementers to identify 

the implementers and some beneficiaries, we also applied the snowball method to recruit more 

beneficiaries and key informants. As indicated in Table 6.2, we recruited 101 participants representing 

four levels, national, provincial, district, and village. Of these, 58 were beneficiaries, comprising 57 females 

and one male. The male member was the husband of a female beneficiary and a beneficiary of greenhouse 

activities, recruited to learn about vegetable production and women empowerment as recommended by 

the female beneficiary. The labelling of the participants mentioned in Table 6.2 is based on each category 

of participants and will also be used in the results sections: 

INI: Implementers at national level—interview INF: Implementers at national level—FGD 

IP: Implementers at the province level  

ID: Implementers at the district level  

IV: Implementers at village level 

PR-Private sector representative  

SR-School representative 

BI-Beneficiaries—interview  

BF-Beneficiaries—FGD 

 

Table 6.2 Study participants 

Levels→ 
Nation

al 

Provi

nce 
District Village 

Data 
collection 
method 

↓ 

Imple
mente
rs (IN) 

Impl
eme
nters  
(IP) 

Imp
lem
ent
ers 
(ID) 

Priv
ate 
(PR) 

Implementers- the VNT 
(IV) Sch

ool 
(SR) 

Beneficiaries (B) 

Pho
uko 

Mo
kloy 

Namk
hong 

Pho
nsa 
At 

Pho
uko 

Mokl
oy 

Nam-
khong 

Phons
a At 

FGDs (n=11) 1    1 1 1 1  1 1  2 2 
FGD 

participants 4    6 7 5 5  7 7 16 11 

Interviews 
(n=34) 1 4 8 1 0 1 0 0 2 2 6 (1 

male) 3 6 

Total 
(n=101) 5 4 8 1 6 7 5 5 2 9 14 19 17 
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6.2.5 Data Collection 

The primary data were collected using 11 focus group discussions (FGDs) and 34 semi-structured 

interviews (SSIs). The FGDs were administered at the national level with the project implementers and 

the village level with VNTs and beneficiaries. The SSIs involved project implementers at all levels, key 

informants, and beneficiaries. The FGDs and SSIs were guided by semi-structured tools refined based on 

the collected information. The tools mainly covered two aspects: the effects of the project on food 

security and nutrition; and barriers and facilitators to project implementation. The tools can be accessed 

from another paper [16]. While this paper focuses on the impact pathways, factors, i.e., either barriers or 

facilitators to the project implementation will be presented in another paper. 

We administered the tools in the Laotian language. When beneficiaries only spoke the ethnic languages, 

such as Hmong, we mobilized local translators. Data were collected by trained researchers and tape-

recorded. We stopped collecting the data when there was saturation, i.e., when no new information on 

the pathways emerged. The average duration of the FGDs with implementers and beneficiaries was 

around 90 min. The interviews with implementers, beneficiaries, school representatives, and private 

sector representatives lasted on average 78, 57, 43, and 40 min, respectively. The duration of the 

interviews differed because of differences in the involvement of the participants in the project. School 

representatives and private sector parties had less knowledge about the project, and hence, the interview 

with them was shorter. 

The primary data were supplemented by a desk review of ENUFF Project documents. The main objective 

of the desk review was to support theory building and triangulation [29]. The review contributed to 

building effects on nutrition outcomes, as these are best studied by quantitative methods. The 

documents' analysis also served to triangulate data on pathways. The desk review involved four key steps. 

The first was the identification of all documents of the ENUFF Project reporting on its results on nutrition 

(or WASH)- related outcomes or pathways. We identified five documents to include in the review. Of 

these, three were either end-line reports or learning briefs that used quantitative data on effects and/or 

pathways [25,27,30]. One was a learning brief that used both qualitative and quantitative approaches 

[26]. The remaining one was a gender and social inclusion analysis report 2019 that applied qualitative 

methods [31]. The documents included in the desk review are as follows: 

1. ENUFF Project learning brief No. 5, Nutrition-sensitive agriculture for improved dietary diversity, 

June 2021 [25] 

2. ENUFF project end line report, July 2020 [30] 
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3. ENUFF Project learning brief No. 4, Water, Sanitation, and Hygiene (WASH) related determinants 

of undernutrition, June 2020, [27] 

4. ENUFF Project learning brief No. 3, Promoting positive behaviours in nutrition through 

community volunteers, June 2020 [26] 

5. ENUFF Gender and Social Inclusion Report, November 2019 [31] 

For clarity in interpretation, data from desk reviews that are not covered by primary data are linked to the 

respective documents in the results section. 

The three remaining phases of the desk review process were skimming of documents, thorough reading, 

and interpretation [29]. We integrated the data from the desk review with the primary data during data 

analysis. The data extracted from the documents are illustrated in supplementary files of published 

chapter 6. 

6.2.6 Data Analysis 

The audio recorded FGDs and interviews were transcribed and translated from Laotian to English at the 

same time by the person involved in data collection and fluent in both languages. The transcripts in the 

local ethnic language were first translated into Laos and then to English. A directed content analysis of 

this embedded case study was carried out using ATLAS. ti version 8.4.4 in four phases. In the first phase, 

the FGDs and interviews were cumulatively coded by reading the transcripts thoroughly to develop initial 

codes on the effects of interventions on nutrition and the pathways to the outcomes using a framework 

by Sharma et al. (2021) [3]. Two researchers were involved in the coding. The coding on the effects focused 

on five themes—household living environment, care and WASH practices, dietary practices, the 

prevalence of diseases, and nutritional status of children. Similarly, we coded the pathways to these 

outcomes from interventions across five themes: i) food production, ii) nutrition-related knowledge, iii) 

agricultural income and nutrition-related expenditure, iv) women’s empowerment, v) and strengthening 

of local institutions [3]. In line with the scope of the ENUFF Project, we considered the first three as core 

pathways, whereas women’s empowerment and strengthening of local institutions supported the core 

pathways. We further adopted the nutrition and WASH-related knowledge pathway to the ‘nutrition and 

WASH-related knowledge and WASH infrastructural development’ pathway based on the project’s scope 

and available data. During the second phase, we supplemented the primary data with the results of the 

desk review, which was also analysed using the same coding structure. While the primary qualitative data 

dominated the results on pathways, the findings on the effects mainly came from quantitative data used 
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in the desk review. In the third phase, we created impact pathways for each village. As this was an 

embedded case study, the subunit of analysis for coding was each of the four villages. 

By the end of the third phase, all four villages had their pathways. In the fourth phase, we construct a 

general pathway by integrating village specific data and the data from the district, province, and national 

levels. 

6.2.7 Ethical Considerations 

Our research involving the primary data collection received ethical clearance from the National Ethics 

Committee for Health Research, Lao Tropical and Public Health Institute under the Ministry of Health, Lao 

PDR. We obtained written informed consent from all the participants. 

6.3 Results 

In this section, we first present the effects of the ENUFF project on nutrition-related outcomes and then 

describe the pathways to the effects. Together, they make the impact pathways from the project activities 

to nutrition. Figure 6.1 provides an overview of the overall impact pathways, and village-specific pathways 

are detailed in supplementary files accompanying published Chapter 6. 

6.3.1 Effects on Nutrition-Related Outcomes 

This section describes the effects on five levels of outcomes: household living environment, care and 

WASH practices, dietary practices, the prevalence of diseases, and the nutritional status. 

Household Living Environment 

The project recorded an improvement in the household living environment in terms of sanitation facilities. 

The number of ‘open defecation free’ villages and the proportion of households with access to improved 

sanitation facilities increased from 3 to 24 [27], and 75% to 92% [30], respectively. The reasons for some 

of the houses not having a toilet were traditional belief, lack of interest or lack of resources such as money, 

water, or labour. According to an implementer, 

“Some of the villages don’t have water access such as Phouko where the water access is very 

limited and some of the villagers don’t even have water access or too far from the water source or 

no equipment or money, then that’s just how it is. […] Their own usual habit, which is to open-
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defecate in the forest because they think it is convenient and that they don’t need to wash it.” [ID-

3] 

The proportion of households with access to an improved water source, however, decreased from 98% in 

the baseline to 90% in the end line [30]. Nevertheless, 2 out of 4 study villages had access at 100% [30]. 

Of the villages, Phouko had the least accessibility to water. The main reasons mentioned for this are either 

change in the climate, drying up the sources or destruction of gravity-fed water systems by natural 

disasters [30]. Qualitative data also stresses a lack of water or improper management of water as an 

important problem. 

Care and WASH Practices 

The project contributed to improve care practices concerning exclusive breastfeeding and sanitation and 

hygiene practices among mothers. The proportion of exclusively breastfed children and the practice of 

safe disposal of child faeces increased from 53% to 97%, and 32% to 67%, respectively [30]. Qualitative 

data also reveals exclusive breastfeeding practices, improved handwashing practices, and improved use 

of a toilet. 

Dietary Practices 

The project recorded an improvement in dietary practices at three levels: household, children, and 

women. 

At the household level, the mean dietary diversity score (DDS) increased from 2.7 at baseline to 3.9 at end 

line [30]. These findings are well-supported by qualitative accounts. Several beneficiaries reported that 

they changed their food consumption by adding variety to their meal. Most of these beneficiaries used at 

least three food groups, as indicated in the following quote. 

“[About] five food groups, sometimes they are not complete. […] When there are some, found 

some, we would have complete five groups but if not, there would only be about three groups.” 

[BI2] 

End line comparison across intervention and non-intervention villages showed a significantly higher score 

in Houaphanh province only and not in Oudomxay [25]. The reasons for limited dietary diversity are: lack 

of food, money, or knowledge in a few cases. The project recorded an overall improvement in children’s 

dietary practices, with variations across villages and types of indicators [30]. The mean dietary diversity 

score of children 6–23 months of age increased from 2.8 in baseline to 4.0 in end line [30]. Similarly, the
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proportion of children practising minimum acceptable diet, minimum meal frequency, and minimum 

dietary diversity increased from baseline to end line with the following changes: 1% to 59%, 14% to 66%, 

and 23% to 72%, respectively [30]. However, the practices varied across four villages. While all four villages 

recorded an improvement in the minimum acceptable diet, other indicators either progressed or 

remained the same or declined in some villages [30]. 

Among children, the disaggregated data on food consumption based on end line comparison across 

intervention and non-intervention villages varied across geographical areas and food groups [25]. The 

consumption of eggs and other fruits & vegetables was significantly higher in intervention villages. 

Children frequently consumed grains, roots & tubers, flesh foods, and breast milk [25]. However, the 

consumption of legumes & nuts, and dairy was extremely low. The effect on DDS also varied across the 

province with the significant improvement in Houaphanh province (4.16 vs. 3.46, p < 0.05) whereas 

Oudomxay showed no significant change (3.98 vs. 3.89, p > 0.05) [25]. The reasons behind the inadequate 

dietary diversity explored through qualitative data were lack of time, food, money, or knowledge. 

Nevertheless, there was an overall improvement in the feeding practices. As discussed during an FGD in 

Phonsa At, 

“No, I didn’t do the same [before and after the project] after the staff came and did the 

demonstration, I would often cook it.” [P1] “When they are 0–6 months, I would only give 

breastmilk, and after 6 months, I would cook rice porridge for the baby. [… .] Put in the rice, 

vegetable, and sliced pork, also pumpkin, and a bit of salt.” [P3] [BF-3] 

End line report does not provide information on women’s dietary practices. Comparative assessment of 

the DDS between intervention and non-intervention households in the end line indicates the significantly 

higher DDS of women of reproductive age in intervention villages in both provinces (p < 0.05), Houaphanh 

(5.00 vs. 3.89) and Oudomxay (4.22 vs. 3.37) [25]. The women mostly consumed grains, roots and tubers, 

vegetables, and meat, poultry, and fish. However, there was a very low consumption of pulses, nuts and 

seeds, dairy, and eggs. 

Qualitative data did not provide information on the effects but only on the situation on practices before 

and during pregnancy. The data illustrates mixed practices, as some participants increased consumption 

during pregnancy while others did not. Health care facilities during antenatal care check-ups facilitated 

the consumption by providing information. However, lack of food and money and prevailing food taboos 

hindered food consumption during pregnancy and/or postnatal periods. According to a beneficiary, 
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“[The consumption pattern] was like usual. The extra thing I added was when I had money, I would 

go and buy some fruits to eat. Of course, I increased my consumption of fruits and anything that 

would be beneficial for the baby. Buying Anne-Mum [maternal milk] as well. When I don’t have 

money, then I don’t buy.” [BF-3] 

Prevalence of Diseases 

The incidence of diarrhoea among children less than 2 years of age reduced from 24% at baseline to 13% 

in the end line [30] with all four villages reporting the reduction. One FGD also indicated a reduction in 

diseases among children, as stated in the following passage, 

“Of course, it [reduction in diseases] has increased. Why? It is because, one, it has built our immune 

system to be better so that we don’t get sick, for our children to grow bigger and better. [...] Our 

children get to attend school, and they have no sickness.” [P2, IV-2] 

Nutritional Status 

The project contributed to an overall reduction in undernutrition [30]. The prevalence of stunting, 

underweight, and wasting reduced from baseline to end line with the following values: 42.3% to 37.7%, 

28.6% to 23.1%, and 10.7% to 5.2%, respectively [30]. Of these, stunting and wasting were significantly 

reduced in the end-line compared to baseline (p < 0.05) [30]. However, effects varied across villages, as 

illustrated by descriptive data [30]. While all four villages witnessed a decrease in stunting, change in 

underweight and wasting varied across the villages. Prevalence of underweight decreased in Phonsa At 

but increased in Namkhong [30]. Likewise, the prevalence of wasting decreased in Phonsa At, Mokloy and 

Phouko but increased in Namkhong [30]. 

An FGD and an interview indicated an improvement in the nutritional status of children based on their 

anthropometry. According to a VNT, 

“Previously, children were thin, malnourished. After the project came, they have access to 

vegetables and meat for their children to eat and when they did their height and weight 

measurement, and they passed [...] Yes, for this we have seen from the results.” [P1, IV-4] 

6.3.2 Pathways from NSA Interventions to Nutrition Outcomes 

As depicted in Figure 6.1, the different units of the analysis together expose five pathways present from 

the interventions to nutrition-related effects described in an earlier section. These pathways encompass 

food production, agricultural income, nutrition-related knowledge, women’s empowerment, and the 
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strengthening of local institutions. Detailed village-specific pathways can be found in the supplementary 

files accompanying published Chapter 6. 

Food Production 

The project contributed to the adoption of vegetable production techniques that increased the variety 

and quantity of vegetables in the home garden and greenhouse. The production was better in the 

greenhouses, where beneficiaries could produce throughout the year. Beneficiaries mostly used the 

produce for consumption, and some beneficiaries also sold surplus to generate income, as illustrated in 

the following quote. 

“We all had a little bit before the project came. Only enough for family consumption” [P3] “Just a 

little one until the project came, then we expanded and did more. It’s now enough for both 

consumption and for selling …” [P7] “Compared to last year, they look nicer …” [P4] “They came, 

trained us, and provided some seeds, hoe and watering can. They grow much better and can be 

sold and consumed by many families.” [P7] [BF-5] 

More households owned home gardens and poultry and produced more quantity and variety of crops, 

including vitamin A-rich and other fruits and vegetables. While the production of legumes or nuts also 

improved, this recorded very low production with significant improvement in the Houaphanh province 

only [25]. 

In the livestock category, beneficiaries raised cows, buffaloes, pigs, goats, dogs, chickens, and ducks. The 

training on livestock production and paid vaccinations improved livestock ownership to some extent. 

“[Translator] she said she’s been raising them before ENUFF came, but she didn’t have many and 

then after ENUFF came, they taught ways to take care of the livestock and so it has been 

improved.” [BI-7] 

The end-line report reveals increased ownership of cattle and buffalo, goat, and poultry, whereas the 

ownership of pigs decreased [30]. When compared across intervention and non-intervention households 

at the end line, both Houaphanh and Oudomxay provinces recorded significantly higher ownership of 

poultry, whereas big livestock ownership was significantly higher in Oudomxay province only [25]. 

The pathway leading to livestock production was constrained due to the mortality of livestock, mostly 

poultry. A few participants suggested the need for a better focus on livestock because of their high 

mortality. A need to focus on livestock in the households that lack land to produce vegetables was also 

stated. According to an implementer, 



 

 

 

 125 

“Pigs and others are still okay. When we visited some of the villages, they all said their poultry 

died.” [ID_2] 

The production varied across villages and specific agricultural products. Several beneficiaries in the 

lowland commercial village had a home garden before the project, and some households in remote upland 

started the gardens as a result of the project’s activities. Most of the beneficiaries who already had a 

home garden expanded it, applying the lessons, and produced more. A few beneficiaries, however, stated 

that the production remained the same. The household food security based on end line comparison across 

intervention and non-intervention households also saw varying effects, with significant positive results in 

Oudomxay but contradictory results in Houaphanh [25]. Based on end line descriptive data, all four study 

villages recorded an increase in the mean number of food crops and ownership of cattle/buffalo, goal, 

and poultry [30]. However, three of these villages recorded a decrease in the proportion of households 

producing food crops or owning pigs [30]. 

The attempt to make the beneficiaries adopt and/or continue the home gardening practices were affected 

by several barriers. Adapting home gardens and producing its produce was influenced by low participation 

of women in training, lack of resources such as land, time, labour, or water, and poor access to buyers/lack 

of demand. The insufficient access to land and/or water led to gardening near riverbanks for some 

households. The following quote highlights lack of time as a barrier, 

“First of all, I have to make money for my children, secondly for our house, family, and our livestock, 

plus the food is also dependent on me. However, I still do it [home garden] but only once or twice, 

only this dry season that I do not have enough time to do it yet. I still did it, sold two sets already, 

but I have not started the third set yet.” [BI-1] 

A few beneficiaries mentioned the spill-over effects of the production of vegetables experienced in two 

ways: diffusion of production-related knowledge, skills, or inputs from pilot farmers to other beneficiaries; 

or application of seeds in the gardens at riverbanks or upland/lowland farms. For example, 

“Since my vegetables didn’t look as nice, I went to see theirs, and they told me about the methods 

on how to grow them nicely with good quality and I would follow the methods that they’ve taught 

me. The result was that the products look better now […] I was able to sell and consume some as 

well.” [BF-1] 

It is noteworthy that agricultural production at upland and lowland farms and forests were sources for 

food consumption and income. In the upland and lowland farms, beneficiaries cultivated crops such as 
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grains, legumes, nuts, vegetables and fruits, and some raised livestock. Some beneficiaries revealed a 

reduced yield of products in these fields, especially of rice due to heavy rainfall preventing traditional 

fertilization methods (slash and burn), weeds, or the death of crops. Besides producing the food in the 

farms, the beneficiaries also relied on the forest to forage vegetables, meat, and fish. 

The contribution of the production pathway to dietary diversity varied across target populations and 

specific production-related indicators [25]. The number of food crops and food security resulted in better 

dietary diversity of women of reproductive age [25]. However, the variables on the production of food 

crops or livestock considered by the study included in the desk review did not predict children’s DDS. 

Furthermore, several other included variables, such as having a home garden or livestock ownership, did 

not influence any of these DDS scores. This highlights the role of NSA, and that agricultural production 

alone may not improve dietary diversity [25]. 

Agricultural Income and Nutrition-related Expenditure 

Besides being a source of food, agriculture was also a source of income that allowed beneficiaries to make 

nutrition-related expenses. There was an increase in income from the products grown at the home garden 

and greenhouse in two ways. First, growing food instead of spending money to buy led to savings. Second, 

the better yield of diverse and quality crops contributed to increases in the selling of vegetables, mostly 

among greenhouse recipients. Besides the increase in the production of vegetables, the end line report 

indicates an increase in the proportion of households selling food crops [30]. Almost half of the 

participants of qualitative research who sold the products linked it to the project’s contribution. There 

were also some who responded that they do not sell any products, while a few reported a decline in selling 

due to reduced demand. 

“Before this, there were about 4–5 families that were selling vegetables and after the project was 

implemented, we could see that there are more families who are selling vegetables.” [P5]  

“More than 20 families [are selling]” [P5]. “About 50 families actually” [P1] [IV-2] 

Beneficiaries reported three channels for selling: other villagers for home consumption or special events 

such as festivals and weddings, schools for the school lunch program, and mobile traders (in Phonsa At 

village). Recipients of the greenhouse experienced the most benefit as they could produce and sell the 

products throughout the year. They also benefited from high food prices during the lean period. According 

to a greenhouse beneficiary, 

“Now it [income from selling vegetables] has increased to [double] [. . .] [Particularly] the Chinese 
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cabbage because nobody in the village has any. Only us. So, they would come and buy from us.” 

[BI-12] 

Regarding income from livestock, a few beneficiaries reported selling livestock such as buffalo, pigs, and 

goats occasionally to invest in productive assets such as a house, tractor, rice mill or a cow, while buying 

for own consumption in small quantities from the market. Big livestock was generally kept as a means for 

financial safety [25]. A few participants also indicated the consumption of poultry meat which they 

themselves produced, and the qualitative data lack information on the selling of poultry. Although there 

was an increase in livestock ownership, the impact on selling or income from livestock was not clear from 

the qualitative data. 

The income contributed to nutrition-related expenses, such as food, transportation to access health care, 

WASH, and agricultural production. The expenditure on food by the beneficiaries was made for meat, salt, 

herbs and spices, vegetables, fish, soy milk during pregnancy, packaged foods, or candies for children 

available at shops, rice, flour, egg, legumes/beans, fruits, and alcohol. Beneficiaries also used the income 

on water and electricity [bills], clothes, education for children and other household purposes. The 

following saying from a greenhouse beneficiary illustrates how she used the income from selling 

vegetables to purchase other food items. 

“When I sell vegetables and earn some money, I use that money to buy meat or eggs if we feel like 

it.” [BI-14] 

The income to expenditure pathway was affected by access to the market, which varied across villages. In 

Phouko, a very remote and upland village, beneficiaries scantly practised selling. When they sell the 

vegetables, they had to take them to the open ground and yell, “please buy vegetables from me”. In 

Mokloy village, beneficiaries practised exchanging amongst themselves due to the lack of external buyers. 

These villages also lacked a market to buy meat. In Namkhong, several beneficiaries were willing to sell 

but did not have external buyers due to which they were not able to sell all the surplus products. The lack 

of buyers demotivated them to produce a surplus. The selling was better in Phonsa At, a lowland village 

with road access, as beneficiaries could sell vegetables to external traders. Both Namkhong and Phonsa 

At villages also had access to meat and/or fish supplied by mobile traders. 

The significant sources of income for several beneficiaries were upland/lowland farm, forest, and wage 

labour. They practised selling food and non-food items collected from these areas. Some of them also 

earned money from wage labour in farms. Although these sources are beyond the direct scope of the 
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project, they facilitate the income-expenditure pathway. Food-related expenditure was also affected by 

access to money. 

Nutrition and WASH-Related Knowledge and WASH Infrastructural Development 

Several beneficiaries learned about at least one of the nutrition and WASH-related topics. The topics were: 

diverse food consumption, extra food consumption during pregnancy, breastfeeding, complementary 

feeding, harmful effects of using foods produced using chemicals, proper cooking techniques/procedures, 

and food sources of nutrients such as vitamins and protein (few beneficiaries). The participants knew 

about the need to eat varieties of food. The specific knowledge of the required number and name of the 

food groups was, however, inconsistent. The WASH-related knowledge gain comprised topics of hygiene, 

clean household environment, consequences of open defecation or use of the toilet, and washing hands 

with soap. Beneficiaries’ knowledge of nutrition and WASH varied across villages [30]. The following 

passage shows how knowledge influenced food consumption. 

“They said for each day, we should consume six food groups or if we don’t have all the groups then 

at least 4 groups. If today we are eating vegetables, the [meal] should also include meat, potatoes, 

corns, etc. However, I am trying to consume at least four groups: vegetables, meat, bamboo 

shoots. […] If there is no rice, then we can use corns as a substitute, or potatoes or taros as a 

substitute. The vegetable oil replacement types are peanuts. Animal oil or peanuts. […] I just know 

when the project came.” [BI-13] 

There was an improvement in the acquired knowledge. The knowledge of the nutrition pathway was, 

however, constrained due to three reasons. First is the lack of knowledge acquisition by the beneficiary 

because the information did not reach them due to a lack of participation of women or a lack of sharing 

from other household members who participated in the activities. Second, some participants admitted 

having forgotten some nutrition-related messages. The third reason is the inadequate translation of the 

acquired knowledge into practice. Dietary diversity was affected by a lack of production, money, market, 

or time. Likewise, knowledge of sanitation alone did not motivate some beneficiaries to construct a toilet. 

There were a few cases of diffusion of knowledge, either from the direct participants to non-participants 

or from other sources to the project participants. A few beneficiaries who did not participate in the 

cooking demonstration knew about diverse food consumption from their parents or other women 

participating in the activity. Furthermore, a government implementer also delivered some knowledge to 

non-target villages while executing regular activities. A few beneficiaries also gained knowledge from 
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healthcare facilities during antenatal care visits, school, or television. 

The project improved access to WASH facilities, such as toilets, handwashing stations and water systems. 

The village recorded an improvement in access to sanitation facilities, with the number of open 

defecation-free villages also increasing to 24 in 2019 compared to 3 in 2016 [27]. The project rehabilitated 

and/or constructed new water systems (gravity-fed water systems). Still, several households had not 

constructed toilets due to lack of money, insufficient labour, traditional beliefs, or perception that the 

project would provide materials. According to an implementer, 

“Their own usual habit, which is to open-defecate in the forest because they think it is convenient 

and that they don’t need to wash it.” [ID-3] 

The contribution of nutrition-related education or having WASH facilities on nutrition outcomes varied 

across indicators. For example, women’s education and access to improved water source were associated 

with DDS among women of reproductive age. However, they did not affect children’s DDS [25].  Similarly, 

the contribution of WASH on nutrition outcomes also varied across specific practices or outcomes. 

Reduced open defecation, or improved access to safe water, reduced diarrhoea [27]. Absence of animal 

faeces in household premises resulted in improved height-for-age z-scores [27]. Some other(s) did not 

play a role [27]. 

Women Empowerment 

We identified two sub-pathways leading from women’s participation to women’s empowerment: intra-

household decision-making and resource allocation; and saving in time spent to access food or perform 

household work. Although the full impact on nutrition outcomes was not clear, we describe the change 

in the pathways in the following paragraphs. 

Women’s participation in the project activities is a crucial entry point to their empowerment. While 

several women participated in the activities, there were many occasions when other members of the 

household participated. The reasons for not participating were that women were busy with household or 

farm work; language was also a barrier. Furthermore, a few participants provided a perception of gender 

inequality: 

“Because they are based on the fact that if they depend on the women, they wouldn’t understand 

that well if I have to be truly honest. That’s how we are most of the time. They would just be like, 

okay, just let the men go because the women wouldn’t understand what they talk about. […] Most 

of the time it would be men.” [P2, IV-3] 
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Men went to the activities on numerous occasions but failed to share their acquired knowledge with their 

wife, while she is the one taking care of the home gardens and preparing food for the household. 

Regarding intra-household decision-making, women could decide on selling agricultural products and 

making household purchases using the money earned from selling food products, irrespective of the 

project intervention. The beneficiaries, however, started selling more after the project intervention, 

making them more financially empowered. GESI analysis states that women have a lesser hold in financial 

decision-making, especially on larger investments (>50,000 kips) [31]. During an FGD, participants 

indicated that, in a different context, deciding to construct a toilet was dependent upon the approval from 

the husband despite the interest of women beneficiaries. 

A lack of own participation or a lack of information sharing from other household members who 

participated also affected nutrition-related decisions making, as indicated by the following quote. 

“And after he went to the training, did he come back home and cook for your children or change 

the way you used to cook or prepare food for your children?” [interviewer] “He is a man, so he 

does not really know how to cook. Mostly for dinner, it is me and the kids who would cook for him.” 

[P1] “And he didn’t tell what to put and all?” [interviewer] “No, he didn’t.” [P1] [BF-6] 

The project contributed to saving women’s time in two ways. First, the adoption of techniques such as 

home gardens or greenhouses saved time that was spent looking for vegetables from upland and lowland 

farms, forests, or the market. Second, a few participants stated that a greater awareness of gender 

equality led to husbands’ contribution to household work. As a result, women were less involved in heavy 

workloads allowing more time for family. The following quote indicates saving in women’s time. 

“We have vegetables in our home garden, so if we want to eat some, we can just go and collect 

from our home garden and don’t need to go to the forest to find some. Save time so we can work 

for the family.” [P1, BF-3] 

The translation of saving time may have contributed to better nutrition of their children, as a lack of time 

was indicated as a key barrier for doing so. This translation needs further validation. 

Key barriers on this pathway were gender inequality leading to low participation of women, dependency 

upon men to access services such as antenatal care [for transportation] or men having final say on 

decision-making [31]. The gender inequalities were more prominent in the Oudomxay province [31]. 
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Strengthening the Local Institution 

This pathway appears as a pathway to stimulate the previous four pathways. The project established a 

system at the village level and enhanced the technical capacity of provincial and district-level institutions 

on nutrition-sensitive agriculture. In the villages, the VNTs monitored beneficiaries’ practices on food 

production and nutrition. 

The village veterinary worker also provided paid vaccinations to the livestock. The provincial and district 

team was also aware of the agriculture-nutrition integration. An important challenge affecting this 

pathway was coordination across sectors and levels. A few VNTs also asked for more capacity to conduct 

activities and follow up with the beneficiaries. The following quote by a VNT demonstrates increased 

involvement in the field activities. 

“Ever since the project came, Health office, Agriculture office and the Lao Women Union came to 

provide training on nutrition for the women and children under two so that they know how to cook 

properly for their children that will benefit them and for their growth development.” [IV-4] 

The project also integrated five project learnings into policy dialogue and increased the readiness of 

implementing partners to scale up the activities [30]. The involvement of the volunteers from VNT in 

counselling households also improved the relationship between the village and district-based teams [30].  

6.4 Discussion 

To contribute to addressing malnutrition in Northern Laos, ENUFF Project employed NSA interventions-

agricultural interventions that integrated nutrition objectives and actions through a convergence 

approach. This enabled us to explore these pathways to nutrition outcomes using framework from Sharma 

et al. (2021) [3]—food production, agricultural income, nutrition and WASH-related knowledge, women’s 

empowerment, and strengthening of local institutions. Using our qualitative research approach, we found 

that ENUFF’s NSA interventions contributed to improving nutrition outcomes via three core pathways-

food production, nutrition-related knowledge and WASH infrastructural development, and agricultural 

income, supported by strengthening of local institutions. Concerning women’s empowerment, the 

interventions helped save their time and also contributed to their income. Our research does not capture 

a concrete translation of women’s empowerment to nutrition-related practices, which need further 

investigation. We recommend sustaining the strengthened capacity of local institutions beyond the 

project cycle. NSA requires consideration of multiple pathways with a contextualized and tailored 
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approach based on geographical context to address contributing barriers. Our research contributes to 

food system theories through a focus on the pathways from nutrition-sensitive food production to food 

consumption. Because of the scope of this research and the ENUFF Project, we do not capture other stages 

of food systems outlined by other studies such as, processing, distribution, or disposal [32,33]. 

ENUFF Project improved nutrition, viz. improved care and dietary practices and reduced diarrhoeal 

diseases and undernutrition. The outcomes that varied need particular attention, for example, household 

living environment. Despite improvement in some hygiene and sanitation-related outcomes, inadequate 

sanitation facilities and a reduction in access to water need further attention as incorporating WASH in 

NSA interventions can enhance nutrition outcomes [5]. Other outcomes requiring attention are dietary 

practices, especially in children in Oudomxay; the least consumed food groups such as legumes and nuts, 

dairy products, and eggs; and underweight. The low consumption can be due to the traditional dietary 

practices in which Lao people do not like milk livestock, or dry beans and consume them as legumes. 

Improving the change in the diet requires a shift from traditional dietary practices to a more nutrient-rich 

diet. 

Our result on the significant reduction in stunting and wasting is different from past studies that highlight 

the strong effect of NSA on intermediate outcomes such as improving dietary diversity but limited impact 

on reducing stunting, wasting, or underweight [3,5]. The reduction in our study may be due to the 

integration of components beyond food production that can address multiple determinants of 

determinants [5], such as nutrition-related social and behaviour change communication or WASH 

infrastructures. Nevertheless, the evaluation design without control groups at baseline and end-line may 

have biased the results, which recommends a rigorous evaluation design. 

The project contributed to improved nutrition mainly through three core pathways-food production, 

agricultural income, and nutrition and WASH-related knowledge. Past studies also reported on some of 

these pathways from similar nutrition-sensitive home gardening projects, for example, food production 

and consumption [34–39], agricultural income and food-related expenditure [35,36,39], and nutrition-

related knowledge and dietary practices [36,37,39]. The project also empowered women that led to 

financial access and savings in their time. The translation of empowerment to nutrition, however, is 

inconclusive from our research and needs further inspection. The project strengthened the capacities of 

local institutions and multisectoral coordination to deliver NSA interventions, while contributing to other 

pathways within the project’s scope. 
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The five pathways require further attention to maximize their contribution to nutrition. An important 

strategy for enhancing production would be to prioritize inadequate produces such as legumes/nuts and 

dairy, as well as address the mortality of livestock. Livestock can also be a viable option for households 

that lack land to produce vegetables. The income contributed to nutrition-related expenditure across 

multiple determinants of malnutrition highlighted by UNICEF [40]. There is, however, a need to foster this 

pathway through sufficient income and access to the market. Likewise, enhancing the knowledge pathway 

requires more participation from beneficiaries and means to apply the knowledge. As strengthening of 

local institutions can lead to improved service delivery [3,39,41,42], we recommend sustaining the 

developed institutional capacity and mechanisms beyond the project cycle to enhance agriculture and 

nutrition-related service delivery. Women empowerment needs special attention that we discuss 

separately in the next paragraph. 

To further empower women and translate it to nutrition-related practices, we recommend strategies 

across stages from their participation to their empowerment to nutrition outcomes. Low participation of 

women can be addressed by designing NSA programs that require mandatory participation [31]. Within 

this pathway, the project contributed to saving women’s time and increasing their income. More efforts 

are required to safeguard their time available for nutrition, as a past study reported that NSA can 

experience a trade where women spend more time in agriculture, resulting in insufficient time for 

domestic work and children’s care [43]. Managing these trade-offs is crucial in the upland farming areas, 

where women have less time due to their high mobility to upland and lowland farms. Further, it is 

important to translate these aspects of women’s empowerment to their nutrition-related practices, such 

as allocating saved time for their own or children’s care and feeding or deciding the income to make 

nutrition-related purchases. This may require changes in the intra-household dynamics on gender 

inequality, as well as community sensitization. A concrete translation of these aspects of women 

empowerment to nutrition-related practices is not captured by our research. Comparatively, less clarity 

on this pathway could also be because gender issues were not factored across all project components in 

the first phase, whereas the second phase explicitly incorporated gender equality across all project 

components. We suggest further study on the translation of women’s time saving and their access to 

income to nutrition-related practices. 

We highlight the need to combine multiple pathways to bring optimal nutrition outcomes [3]. Improving 

nutrition entails more than just access to food [5] to address multiple determinants of malnutrition. 

Furthermore, one pathway affects other(s). The pathways on production, income, knowledge, or women’s 
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time influence each other to contribute to intermediate practices on care, diet, or WASH, eventually 

influencing undernutrition. NSA interventions, therefore, need to be strategic on how all beneficiaries at 

all times can adhere to nutrition-related behaviours. This might require contextualizing the best possible 

combination of the pathways. The pathways are, thus, interconnected and do not bring the desired effect 

on nutrition, in silo. 

A tailored approach is required as the progress of the pathways and effects were highly contextual based 

on the specific indicator and implementation context. Past studies also highlighted the need for a 

contextual response [3,5,16,22]. The knowledge, production, and income pathways developed better in 

the areas with access to roads and markets, which could be due to the greater availability of foods and 

market outlets [14,44]. Although the dietary diversity is affected by distance to market and village-type 

[25], a few indicators did not progress even in the villages closer to roads. Notably, indicators within the 

single pathway or outcome category varied across geographical areas, for example, knowledge, 

production of legumes/nuts, and ownership of big livestock. This leads to another argument that the 

pathways and effects are contextual across target areas, as they are subject to several factors. Therefore, 

we stress the need to address multiple barriers influencing the pathways and effects such as low 

participation of women, lack of access to land, money, labour, water and market, mortality of livestock 

and food taboos. Some of these factors are consistently reported elsewhere, such as land [39,45,46], 

water [34,46], money [47,48] or market [14,35,44,49]. Addressing the barriers may benefit from a 

comprehensive analysis of the factors from an implementation perspective. 

This study offers two main strengths. First, this is the first study on NSA that looks specifically at the 

context of the Lao PDR. A focus on the upland farming families, who have not been specifically covered 

by past studies, further adds to the knowledge. Second, the study uses multiple data sources to 

complement and/or validate the data. The use of quantitative data from desk review to describe effects 

and the use of qualitative data to explore pathways together contributed to mapping the pathways from 

interventions to nutritional status holistically. Likewise, the use of qualitative and quantitative techniques 

on the pathways enabled the triangulation of the data. The research findings may have been affected by 

four limitations. The first limitation is the lack of generalizability of the conclusions made from the 

qualitative interviews and FGDs. To mitigate the limitation, we reviewed project documents to validate or 

supplement the findings, which added strength to the research. Second, the documents included in the 

desk review can be subject to bias. Inadequate data on the pathways, the evaluation design without 

matching control groups, seasonal differences in data collection period at baseline and end-line, 
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probability of selection bias in the end line due to COVID-19 situation [30], and a lack of control over 

participants or methods make the quantitative data used in the desk review less rigorous. Third, 

mobilization of implementers as translators due to unforeseen language barriers may have affected 

beneficiaries’ responses, leading to social desirability bias. The fourth limitation is the lack of a complete 

triangulation of primary data and desk review, as they came from different periods. However, this choice 

was rational because, while the end-line quantitative data can portray actual effects, the pathways, and 

their mechanisms can be well studied during the implementation. We have also reported the desk review 

data source with corresponding references in the results section to allow readers to interpret accordingly. 

6.5 Conclusions 

The ENUFF Project’s NSA interventions contributed to improved nutrition mainly through three core 

pathways-food production, nutrition and WASH-related knowledge and agricultural income, supported 

by strengthening local institutions within the project’s scope. Concerning women’s empowerment, the 

interventions helped save their time and contributed to their income. Further study is needed to 

investigate the translation of these aspects to nutrition-related practices. We suggest the need to execute 

strategies to sustain the mechanisms of engaging local institutions and their capacity. As these pathways 

influence each other, a combination of these can produce better nutrition outcomes. A contextualized 

design and implementation tailored based on geographical context, contributing factors, and effects and 

pathways can contribute to addressing malnutrition in Laos and similar LMICs. 
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Abstract  
Evidence is rapidly growing on the impact pathways through which nutrition-sensitive agriculture (NSA) 

contributes to improving nutritional outcomes. However, to harness NSA’s full potential, it is equally 

important to understand why impacts are achieved (or not) and which factors play a role. Evidence on 

success and failure factors, as well as external barriers and facilitators that influence the implementation 

and scale-up of NSA in low- and middle-income countries (LMICs) is still limited. To address this gap, we 

reviewed empirical evidence (since 2000) on factors influencing NSA implementation and scale-up. The 

Consolidated Framework for Implementation Research (CFIR) guided the analysis and synthesis of this 

systematic review. Eighty-five studies that met the inclusion criteria were extracted and synthesized 

across the five domains of the CFIR; here we report findings from three of the domains: NSA interventions, 

inner setting, and outer setting. Many factors related to each of the domains were identified: 

intervention-specific factors (clustered in seven subdomains and 23 themes), local contextual factors (in 

six subdomains and 23 themes), and factors related to the broader enabling environment (in five 

subdomains and 12 themes). A strong interplay among factors across the three domains was observed. 

This review highlights key areas for attention to enhance the success of NSA programs: learning from past 

successes and failures; appropriateness and acceptability based on context knowledge; project flexibility 

in addressing design limitations and coping with unforeseen hindrances; strengthening local structures, 

community empowerment and increasing resilience; supportive policy and governance. Our findings can 

help decision-makers at multiple levels to strengthen ongoing/future NSA programs and anticipate 

possible pitfalls to maximize NSA’s potential to reduce undernutrition in LMICs.    
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7.1 Introduction 

Undernutrition remains a persistent problem despite the increased political and financial commitment at 

global level (Heidkamp et al., 2021). Its determinants are embedded in our interconnected food systems, 

which continually reproduce the problem (Kok et al., 2019). Dominant food systems fail to provide 

sustainable, affordable, and healthy diets for a growing population (Allievi et al., 2019; Fanzo, 2019; 

Willett et al., 2019). The problem is particularly visible in low- and middle-income countries (LMICs) where 

the prevalence of child and maternal undernutrition remains unacceptably high (Black et al., 2013; Smith 

and Haddad, 2015). After the encouraging, though modest, results in reducing undernutrition in LMICs 

since 2000 (Victora et al., 2021), recent findings show an inversion in the trend in certain sub-regions, 

particularly in Africa (FAO/IFAD/UNICEF/WFP/WHO, 2019). The COVID-19 pandemic has further increased 

the risk of offsetting the limited and slow progress made in the past two decades 

(FAO/IFAD/UNICEF/WFP/WHO, 2020; Heidkamp et al., 2021; Victora et al., 2021) and undermining the 

chances to achieve SDG2 (zero hunger) and SDG3 (good health and well-being) 

(FAO/IFAD/UNICEF/WFP/WHO, 2020; Heidkamp et al., 2021).  

Evidence shows that marginal or incremental adjustments of the current food systems will not suffice to 

eradicate the undernutrition problem; major changes are needed (Fanzo et al., 2020; 

FAO/IFAD/UNICEF/WFP/WHO, 2020; Swinburn, 2019; Willett et al., 2019). There is also a growing 

consensus that nutrition-specific approaches on their own are not able to address the persistent challenge 

of undernutrition (Bhutta et al., 2013; Hossain et al., 2017) and that system-wide complementary 

nutrition-sensitive approaches involving multiple sectors and stakeholders are needed (Dijkhuizen et al., 

2019; Gillespie et al., 2018; Ruel and Alderman, 2013). Such nutrition-sensitive approaches consider both 

the policies concerning the macrolevel availability/access to nutritious food and the 

household/individual-level determinants of improved nutrition (Pingali and Sunder, 2017).  

Nutrition-sensitive agriculture (NSA) is regarded as an effective approach, given the crucial role 

agriculture can play in the transition towards sustainable food systems and healthy diets (Ruel and 

Alderman, 2013), particularly in remote rural areas where market access to nutrient-rich food is limited 

(Ruel et al., 2018). NSA has been described as an inter-sectoral, multi-level food-based system approach 

intended to maximize agriculture’s contribution to improved nutrition (NSA project, 2017). It aims to 

“narrow the gap between available and accessible food and the food needed for a healthy and balanced 

diet for all people” (Jaenicke and Virchow, 2013). NSA underpins the idea of a preventive approach to 
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nutrition insecurity benefitting the entire household/community, rather than a therapeutic approach at 

an individual level. NSA uses agriculture as a delivery platform but includes other sectors, such as health, 

education, social protection, environment, and natural resource management, to address the interlinked 

underlying determinants of undernutrition (Olney et al., 2019; Ruel and Alderman, 2013). For that 

purpose, NSA often encompasses the integration of nutrition-sensitive and nutrition-specific actions.  

Over the last decade, international agencies, national governments, research foundations and NGOs have 

increasingly invested in the research, implementation and scaling up of the NSA approach (Ruel et al., 

2018; Wesley et al., 2019). Proof-of-concept, as in the case of biofortification, and the characterization of 

the multiple pathways from agriculture to nutrition have been instrumental in stimulating new initiatives 

and investments (Ruel, 2019). To this end, priority has been given to gathering and assessing empirical 

evidence on the effectiveness of agriculture-nutrition programs (highlighting the need for better program 

designs and more rigorous evaluation designs) and/or on the pathways to impact, as documented by 

reviews published in the last twenty years (Berti et al., 2004; Bird et al., 2019; Carletto et al., 2015; Dizon 

et al., 2021; Fiorella et al., 2016; Masset et al., 2012; Pandey et al., 2016; Ruel, 2001; Ruel and Alderman, 

2013; Ruel et al., 2018; Sharma et al., 2021; Webb-Girard et al., 2012; Webb and Kennedy, 2014; Wordofa 

and Sassi, 2020). While the body of evidence on the impacts of NSA interventions and the pathways 

through which NSA can contribute to the improvement of nutritional outcomes is growing, there is still 

limited insight into the implementation and scaling-up processes of complex NSA programs (Gillespie et 

al., 2015a; Nordhagen et al., 2019; Ruel et al., 2018) and the factors influencing them (Ezezika et al., 2021; 

Gillespie et al., 2013; McDermott et al., 2015; Olney et al., 2013; Ruel et al., 2018; Sharma et al., 2021).  

Driven by the findings of the 2013 Lancet series on Maternal and Child Nutrition, attention has been given 

to the enabling environment for effective implementation of actions aimed at reducing undernutrition 

(Gillespie et al., 2013). Policy and governance related factors (including multilevel and multi-sectoral 

coordination), knowledge and evidence on nutrition, human and institutional capacity and adequate 

financial resources all contribute to the environment needed to translate commitments at multiple levels 

into actions and finally to impact (Gillespie et al., 2013). Specific insights on the enabling environment for 

NSA were generated by the research conducted in the framework of the Leveraging Agriculture for 

Nutrition in South Asia (LANSA) and in East Africa (LANEA) initiatives (Gillespie et al., 2015b, 2019a, 2019b; 

Gillespie & van den Bold, 2017) and the Agriculture for Nutrition and Health (A4NH) program (Aryeetey 

and Covic, 2020). This research provided a deeper understanding of the political, policy, institutional and 

socio-economic factors influencing the development of the NSA approach and, to a lesser extent, of 
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factors related to the context in which NSA interventions are implemented. Conversely, only a few reviews 

have explicitly drawn attention to contextual and/or intervention-related factors influencing the 

implementation and scaling up of NSA (Berti et al., 2004; Fiorella et al., 2016; Pandey et al., 2016; Ruel et 

al., 2018; Sharma et al., 2021). However, the analysis of such factors was not an explicit objective of these 

reviews, except for Fiorella et al. (2016) and Ruel et al. (2018). The central focus of the latter was on 

impacts of NSA interventions, although the authors did consider pathways, mechanisms, as well as 

contextual factors. Knowledge on context-specific factors influencing the food systems/agriculture-

nutrition-health nexus and knowledge on NSA intervention-specific factors is highly needed but still scant 

(Fiorella et al., 2016; Gillespie et al., 2019a; McDermott et al., 2015; Ruel et al., 2018; Sharma et al., 2021). 

In the past few years, there has been a surge in publications on NSA which can provide additional evidence 

to address this gap.  

To harness the full potential of NSA, it is important to understand not only the impacts of NSA 

programs/projects (hereafter referred to as ‘projects’), but also why impacts are (not) achieved, and what 

factors can exert leverage on the implementation and scale-up of NSA. In fact, project outcomes result 

from the interplay among intervention-specific factors, local contextual factors and factors related to the 

broader enabling environment. To our knowledge, while past reviews and synthesis studies on NSA have 

contributed insights on some of these aspects, at present, none have provided a consolidated overview 

of factors at multiple levels. The objective of this systematic review is to identify and analyse key 

intervention, contextual and external factors that influence the implementation and scale-up of NSA. A 

better understanding of what works (or doesn’t work) and why (at different levels) could support the 

decision-making of multiple actors (e.g., practitioners, researchers, policymakers) in the design, 

implementation, and scale-up of NSA programs. The ultimate goal is to maximize NSA’s contribution to 

reducing undernutrition in LMICs.  

7.2 Theoretical framework  
The Consolidated Framework for Implementation Research (CFIR) guided the analysis and synthesis of 

this systematic review. CFIR is a model from implementation science which provides a pragmatic structure 

to understand what works where and why and to organize findings across studies (Damschroder, 2009). 

This framework consolidates the conceptualized factors believed to influence the effectiveness of 

implementation. The identified factors are categorized in five general domains. As recent reviews on 

nutrition-related interventions show, the CFIR is intrinsically flexible to fit a diverse range of interventions 
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and contexts (Ezezika et al., 2021; Middel et al., 2019). Since the focus of our study is on the factors that, 

at different levels, enable or constrain NSA (approach and related interventions), the CFIR was adapted 

to fit the broader scope. The theoretical framework is visualised in Fig. 7.1. and conceptualized in Box 7.1. 

 

 

Figure 7.1. Visualisation of the theoretical framework. A simplified illustration of NSA in the context of a complex 

system 

 The black figurines represent the actors; the shaded blue circle represents NSA as an emerging niche; the arrows represent the 

processes occurring at different levels. Factors exerting positive (+) and/or negative (−) influence exist in all domains. (For 
interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 

In this paper we focus on factors related to the first three domains: NSA interventions, inner setting and 

outer setting. Each of these domains is further described below. Another article on factors related to 

process (such as targeting in the project design phase or inputs in execution), and actors (such as attitude 

and motivation) is foreseen. 
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7.2.1 NSA interventions domain  

As mentioned above, the ‘NSA interventions’ domain concerns the figurative space demarcated by the 

NSA projects implemented at local level. All projects are expected to achieve the final goals of adoption, 

sustainability and possibly scaling-up. 

Box 7.1. Conceptualization of factors influencing NSA were categorized across the five CFIR domains 

1. NSA interventions – this domain pertains to the NSA programs, projects, and interventions as 

implemented at local scale. For simplicity, we bundled and labelled them NSA interventions;   

2. Inner setting – the more confined context in which the NSA interventions are implemented. Since the 

focus of our research is on LMICs, the inner setting of most NSA projects, particularly in more remote and 

isolated areas, largely coincides with local food systems where foods are mostly produced locally or 

harvested from nature, and there is little or no interaction with outer setting food systems;   

3. Outer setting – the broader (economic, political, social) context outside the implementation setting 

where NSA projects operate. This environment is shaped by the interplay of macro-level factors (such as 

demographic, socio-cultural, economic, institutional, political, governance and environmental factors) 

and relevant societal systems (for instance food, health, education and social protection) that may 

influence, directly or indirectly, the implementation and scale-up of NSA;   

4. Process – relates to different phases and spans from implementation (design/planning; engagement; 

execution; monitoring, reflection, and evaluation) to scaling (broadening and embedding) of NSA 

interventions; and   

5. Actors – individuals or entities with agency, whose actions can facilitate or hinder the 

implementation and scale-up of NSA. Some actors may operate in more than one setting.   

 

To pursue these goals, projects need to put suitable strategies in place at an early stage. Strategies may 

be adapted or newly introduced, based on learning from implementation. In the NSA interventions 

domain, we consider factors that implementers should keep in mind when developing strategies for 

successful adoption, sustainability, and scale-up of NSA projects. These intervention factors are defined 

as factors internal to an NSA project that influence implementation and scale-up. In the context of this 

study, intervention factors, such as acceptability, flexibility, and feasibility, that are demonstrated to have 

worked well are labelled as ‘success factors’, while those that were found not to have contributed to 

reaching the goals are referred to as ‘failure factors. In our conceptual framework, such factors are 
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positioned within the artificial boundaries of NSA projects, with the assumption that implementers have 

a significant level of influence and control over them.  

7.2.2 Inner setting domain  

The inner setting represents the local context in which NSA projects are implemented. Factors in this 

domain are defined as contextual factors or context-related factors influencing the implementation and 

scale-up of NSA. Examples are taken from the culture and social environment, local capacity, and the bio-

physical environment. They are theoretically located outside the boundaries of NSA projects which 

implies that, in principle, implementers have limited (or no). 

7.2.3 Outer setting domain 

The outer setting is the broad environment surrounding the implementation context in which NSA 

projects operate. This domain comprises outer setting factors or external factors shaping the enabling 

environment for the implementation and scale-up of NSA projects, or posing barriers that constrain such 

projects. 

In this study, for both inner and outer setting domains, factors with a positive influence are described as 

‘facilitators’, while factors with a negative influence are referred to as ‘barriers’. 

7.3 Methods  

We conducted this systematic review according to the Preferred Reporting Items for Systematic review 

and Meta-Analysis (PRISMA) protocol (Moher et al., 2015). Guidelines on evidence-focused reviews in 

international development were also considered (Hagen-Zanker and Mallett, 2013). The review protocol 

was registered in the International Prospective Register of Ongoing Systematic Reviews with ID number 

CRD42018109863.  

7.3.1 Search strategy  

The search strategy was built around three main concepts (NSA approach, NSA interventions, and factors 

influencing NSA) and five search topics (agriculture, nutrition outcomes, multi-sector, nutrition-sensitive, 

low and lower middle-income countries). Details on the search strategy, concepts, and topics are provided 

in supplementary files of the published chapter 7. The search topics were used in the following 
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combination: {[(agriculture) AND (food or diet or nutrition) AND multi-sector] OR nutrition-sensitive} AND 

low or lower middle-income countries. The search terms (and synonyms) were tested in various iterations 

to assess the effectiveness of the syntax in retrieving the relevant literature. A search string with terms 

related to factors influencing NSA, such as “barrier” or “facilitat*”, was also tested but ultimately not 

included as it reduced the power of the syntax, leaving out a number of relevant pre-identified articles. 

The full-fledged syntax is presented in supplementary files of the published chapter 7.  

The development of the search strategy and the identification of the terms used in the syntax was 

informed by three main sources: (1) milestone reviews such as Ruel et al. (2018), Fiorella et al. (2016), 

Gillespie et al. (2015a), Ruel and Alderman (2013); (2) other relevant literature on the topic especially a 

set of eight articles potentially eligible for this study that were identified during an exploratory literature 

search (Haselow et al., 2016; Hodge et al., 2015; Kjeldsberg et al., 2018; Muehlhoff et al., 2017; Olney et 

al., 2013; Roche et al., 2017; Talukder et al., 2000; van den Bold et al., 2015); and (3) topical presentations 

by authoritative sources, such as FAO, IFPRI and WFP, during the National Nutrition Symposium and the 

Scaling Up Nutrition (SUN) Civil Society Alliance meeting held in Laos in November 2017 and the expert 

meeting of the Netherlands Working Group on Nutrition organized in collaboration with the Food & 

Business Knowledge Platform in The Netherlands in May 2018.  

It should be noted that the core elements of the search syntax for this review were also used as a 

foundation for a different review on NSA impact pathways to nutrition outcomes by the same authors 

(Sharma et al., 2021).  

7.3.2 Selection criteria  

Nine criteria were formulated to decide on the eligibility of the studies for this review. A summary of the 

selection criteria is presented in Box 7.2 while a detailed description, including the rationale for exclusion, 

is provided in supplementary files of the published chapter 7. 

7.3.3 Selection process and output  

We searched for published peer-reviewed studies in four electronic bibliographic databases: PubMed, 

Embase, Web of Science and Scopus. EndNote X9 software (Clarivate Analytics) was used to export the 

articles and remove duplicates. Two authors (SDP and IKS) independently screened the articles by title 

and abstract for eligibility. Subsequently, SDP and EPW carried out an independent screening of full 

texts for inclusion. Any discrepancies during the selection process were resolved through discussion 
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with a third author. We also performed a bibliography search by screening title, abstract and eventually 

full text of articles in the reference list of the included studies and relevant reviews. Furthermore, alerts 

were set in all four bibliographic databases and any relevant article retrieved after the day of download 

was also screened independently by two authors (SDP and EPW) per title, abstract and (if necessary) full 

text to decide on inclusion. The search was run up until the data extraction started (November 4, 2019), 

when the pool of articles for review was finalized. 

 

Box 7.2 Summary of selection criteria 

To be selected, the studies had to:   

• investigate the NSA approach and/or related interventions for their potential to improve 

nutrition outcomes vis-a-vis the reduction of the ` undernutrition burden;   

• describe NSA interventions, which were defined as agriculture interventions with a “clearly 

stated objective of improving nutrition” and that “incorporate specific nutrition interventions 

to achieve this goal” (Ruel et al., 2018). NSA interventions could be either co-located (different 

sectoral interventions by different programs/projects located in the same target 

areas/communities) or integrated (multi-sectoral interventions are clustered under the same 

umbrella program/project) (Ruel and Alderman, 2013; Ruel et al., 2018). In the context of this 

study, both co-location and integration should be envisioned as part of the original 

program/project design.   

• indicate agriculture as a key entry point or core component of the NSA intervention, as long as 

the agricultural component, for example home gardens or biofortification, is combined with 

one or more components from other sectors, often health, education, social protection, 

natural resource management, women’s empowerment or water, sanitation and hygiene 

(WASH). The agricultural component (even when the focus was on later stages of the food 

value chain such as processing) had to be related to the local food production, as in the case 

of dairy value chains, grain banks or home-grown school feeding.   

• report intervention and/or inner-setting and/or outer-setting factors influencing the 

implementation and scale-up of NSA, as defined in the theoretical framework.  

• Only peer-reviewed, original studies available in full-text, in English, published after January 1, 

2000, and with geographical focus on LMICs, based on the World Bank’s classification (World 

Bank, 2018), were eligible for review. Meta-analyses, literature reviews, systematic reviews, 

review of reviews or study protocols, were excluded.   
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7.3.4 Data extraction  

General information was gathered from all the articles: authors’ names, study setting, study objective and 

design, study participants, data collection and data analysis methods. Specific information was also 

gathered about the NSA projects from those articles focused on implementation of interventions: project 

name, objective, project description, components of the intervention package, types of NSA interventions 

based on the main agricultural component (such as homestead food production or biofortification), 

outcomes of the interventions, co- location or integration of NSA interventions, implementing 

organization(s), sectors involved, duration, budget and funding agency (if reported). These data were 

extracted by SDP (55% of the studies) and IKS (45%). The central part of the data extraction focused on 

the factors influencing the implementation and scale-up of NSA at intervention and/or inner setting 

and/or outer setting level. SDP extracted this data from all the selected articles. For validation, EPW 

independently reviewed the extraction of factor-related data of 47% of the articles while IKS reviewed 

35% of the studies. Discrepancies were resolved through discussion with the fourth author (ES).  

7.3.5 Quality assessment  

Two tools were used to conduct the quality assessment. For quantitative studies, we applied the Effective 

Public Health Practice Project tool, as it uses a generic scale that is comparable across a range of study 

designs (EPHPP, 2009; Thomas et al., 2004). Low quality studies were regarded as having a high risk of 

bias, medium quality studies as medium risk of bias and high-quality studies as low risk of bias. The Critical 

Appraisal Skills Programme tool was used for the qualitative studies (CASP, 2018). The scale used to rate 

the risk of bias was: 9–10 (low), 6–8 (medium), and <6 (high). To ensure consistency in quality assessment, 

SDP and IKS independently carried out the assessment of the studies with a quantitative study design, 

while SDP and EPW did those with qualitative study design. Results of the quality assessment are included 

in the synthesis.  

While the selected tools for quality assessment proved to be highly appropriate for the great majority of 

the studies, they penalized articles that were content-rich but whose focus was such that the information 

required to assess the underpinning methods was absent. For these reasons, and in agreement with all 

authors of this review, 11 articles out of the selected 85 were not subjected to quality assessment, as they 

had very limited or no information on methods. The absence of a methodology section could be 

compatible with the purpose of the article – a narrative compilation of lessons learnt throughout the 

evolution of a program - as in the case of Haselow et al. (2016). The richness of their content and the fact 
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that the external, contextual and intervention factors stemming from these articles were aligned with 

other studies in the review led the research team to include those articles, despite their limitations with 

regard to quality assessment.  

Finally, as this review comprises subjective evidence on barriers, facilitators, success and failure factors, 

an overall assessment of the strength of the body of evidence was not deemed appropriate.  

7.3.6 Analysis and synthesis of results  

A thematic synthesis, structured around the five domains of the theoretical framework, was used to 

summarize the findings, supported by the ATLAS.ti software. Here we report findings from the thematic 

synthesis of three of the five domains: NSA interventions, inner setting and outer setting.  

Thematic synthesis is frequently used to synthesize qualitative research but is also applied in systematic 

reviews (Middel et al., 2019; Thomas and Harden, 2008). Our analysis combined inductive and deductive 

approaches. We started deductively, using the five domains of our theoretical framework to define the 

boundaries of the analysis, then proceeded inductively with open coding of relevant text in the ‘results’, 

‘discussion’ and whenever available ‘description of interventions’, ‘lessons learnt’ and ‘recommendations’ 

sections of the articles. As we coded each new study, we built and refined our codebook. About every five 

articles, SDP re-examined the assigned codes and the corresponding text in the original studies together 

with EPW (47% of the studies) and IKS (35%), to check consistency of interpretation regarding the 

identified factors. During this step of analysis, the authors also cross-checked the categorization of factors 

(barriers, facilitators, and success and failure factors) across the domains. Authors were generally in 

agreement about the interpretation and/or categorization of factors. Any discrepancies were resolved 

through discussion with the fourth author (ES). 

The identified factors included both ‘actual’ factors, drawn directly from experience and based on 

evidence of results, and ‘potential’ factors, which were described as a result of the experience of what 

did and did not work or on a hypothesis derived from available information. In the domain of NSA 

interventions, the potential factors are described either as pre-implementation propositions to be tested, 

or as post- implementation recommendations based on project experiences, and proposed for future 

interventions. Classification of actual or potential was made according to the description in the original 

texts.  
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After the first level of analysis was completed, SDP clustered the codes into a hierarchical tree structure. 

The codes stemming from the original data (‘primary codes’) were clustered under higher level 

‘descriptive themes’ which were then used to generate ‘analytical themes’. EPW critically reviewed this 

part of the analysis. To synthesize the ‘analytical themes’, the content of the underpinning ‘descriptive 

themes’ was summarized in tables, thus providing an overview of the factors in each domain of the 

framework. SDP developed the narrative (and accompanying tables) of the thematic synthesis in close 

collaboration with EPW. The other authors critically reviewed the subsequent versions of the narrative.  

It is important to note that some factors could overlap between domains (particularly “inner setting” and 

“NSA interventions”) and some factors could be suitably located in more than one analytical theme. The 

authors’ decision on the positioning of a certain factor was based on its relevance and relatedness to 

other factors contributing to the synthesis of each domain or analytical theme. Though this choice 

entailed a certain level of subjectivity, the bias was minimized through consensus among the authors. 

Finally, although some findings could be applicable to other types of (multi-sectoral) programs, we 

selected articles reporting them explicitly in relation to NSA.  

7.4 Results  

This section begins with an overview and a brief characterization of the articles reviewed. It continues 

with a synthesis of the findings on the factors influencing NSA implementation and scaling up, structured 

according to the three domains of the theoretical framework underpinning this study (NSA interventions, 

inner setting and outer setting). Table 7.1 provides an overview of the 85 reviewed articles.  

7.4.1 Characterization of the reviewed articles  

Out of the 24,772 articles retrieved through the combined search in the bibliographic databases and the 

reference lists of relevant bibliographies, 85 were selected for inclusion in this systematic review. The 

PRISMA flow diagram in Figure 7.2 illustrates the selection process and final output.  

Of the 85 articles included in the review, 64 were published between 2015 and 2019, confirming the 

relatively recent upsurge of interest in this field of research. As to geographical coverage, a slight majority 

of the studies (49) focused on Sub-Saharan Africa, followed by Asia (South, East and Central) with 33 

articles and South America with one article. Two studies had a multi-country focus in more than one 
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geographical region; one reported finding from Sub-Saharan Africa and Asia (Central and South), while 

the other included Sub-Saharan Africa, Asia (Central and South) and South America. For categorization 

purposes, those articles that had a multi-country focus in the same region (7) were included in the 

corresponding geographical group. The distribution of the studies is presented in table 7.1. The total 

number of studies per country is increased by the articles with a multi- country focus.  

 

Figure 7.2. Flow diagram of the publication selection process 
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The search identified articles in the two main categories of analysis: the NSA approach (five articles) and 

the implementation of NSA projects (eighty). The combination of these two sub-sets provided a 

comprehensive insight into the factors influencing NSA from intervention to system level. The first 

category included articles that, through evidence from national consultations and interviews with key 

stakeholders or case studies, outlined the enabling environment for the NSA approach. The second 

category included two studies at pre-implementation stage (exploratory phase, prior to the design, when 

candidate NSA interventions were being assessed against the needs and potential of the target 

population), 17 during implementation (from early implementation stages to mid-term evaluation) and 

61 at post-implementation (in the final phases of the project or after it ended). Among the articles about 

the implementation of NSA projects, a large number did not specify the name of the project under 

investigation (24) or generically reported that it was an (enhanced) homestead food production (HFP or 

EHFP) project (8).  

The combined pool of post-implementation and during- implementation articles (78) comprised a diverse 

range of NSA intervention types. Based on the main agricultural entry point to the intervention, the 

following types were identified: HFP/EHFP in 47 articles; orange flesh sweet potato (OFSP) in 12 articles; 

school gardens in six articles; home-grown school feeding (HGSF) in three articles; grain banks in two 

articles; on-farm crop diversification in two articles; biofortification of staple cereals in one article; and 

dairy value chain in one article. Finally, four articles fit into a mixed category, with multiple agricultural 

entry points as part of the same NSA intervention package, for example HFP in combination with school 

and community gardens. Almost all the articles about the implementation of NSA projects concerned 

integrated NSA interventions clustered under the same umbrella project. The cases of co-location by 

design were very few, highlighting the fact that while co-location of interventions may occur 

spontaneously and opportunistically once the implementation of different projects is in the hands of the 

same local partners, co-location is more rarely envisaged as part of the original project design.  

With regard to quality assessment, 34 articles fit in the category of medium risk of bias. This group 

comprised 22 studies with quantitative design, 11 studies with qualitative design and one mixed method 

study. Out of the 28 articles with a high risk of bias, 27 were quantitative studies while one used mixed 

method. The low risk of bias category (8) included an equal number of studies with quantitative (4) and 

qualitative (4) design. Four mixed methods studies showed different results depending on the design; 

three had a high risk of bias in relation to the quantitative design and medium for the qualitative, while 

one had a high risk of bias for the quantitative and low for the qualitative design. Eleven articles were not 

subjected to quality assessment, as described in Methods. 
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7.4.2 Factors influencing NSA implementation and scale-up  

This section summarizes the actual and potential factors reported to influence the implementation and 

scale-up of the NSA approach and related interventions. The findings of the thematic analysis are 

structured according to the three domains of the theoretical framework included in this article: NSA 

interventions, inner setting, and outer setting. The reference numbers of the articles in the synthesis of 

results follow the notation presented in Table 7.1 (first column) and are reported between square 

brackets.  

NSA interventions domain  

For synthesis purposes, we will first present factors affecting project strategies for adoption, related to 

appropriateness, acceptability, flexibility, and feasibility. We will then introduce factors affecting project 

strategies for long-term goals with a particular focus on those related to sustainability, as illustrated in 

Figure 7.3. Success factors (actual and potential) appeared to be more prominently reported than failure 

factors, especially in the analytical themes related to appropriateness, acceptability, and sustainability. 

Further, it was noted that individual factors could be classed as either success or failure factors, depending 

on how they were described by the authors. Finally, we observed a close link between actual failure 

factors and potential success factors because devising ways to address the first category often translates 

into potentially successful solutions. The overview of the findings for the NSA interventions domain and 

the identified sub-domains is presented in supplementary files of the published chapter 7.  

 

Figure 7.3. Framework for the synthesis of factors in the NSA Interventions domain 
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Of the 85 articles reviewed, 72 reported intervention factors (Table 7.2). Most insights were provided by 

the articles on the implementation of NSA projects with limited but relevant input especially from two of 

the five articles about the NSA approach [2,5].  

Table 7.2 Overview of the 72 studies reporting NSA interventions factors  
Sub-domains  Analytical themes (no. of studies)  Studies reporting success and failure factors  
Appropriateness  Fit-to-context (41)  2, 5, 11, 12, 15, 19, 20, 23, 24, 25, 27, 28, 30, 32, 34, 

35, 36, 37, 40, 41, 42, 43, 47, 48, 49, 50, 52, 53, 56, 
58, 59, 60, 61, 63, 68, 73, 74, 76, 81, 82, 83  

Acceptability  Acceptance of/resistance to project 
recommendations and guidelines 
by beneficiaries (28)  

5, 6, 7, 9, 11, 13, 14, 23, 32, 33, 35, 36, 37, 38, 40, 
42, 49, 50, 53, 54, 56, 61, 62, 68, 71, 74, 76, 81  

 Effective communication (31)  5, 9, 12, 19, 20, 21, 22, 23, 30, 31, 33, 34, 35, 37, 42, 
48, 50, 52, 56, 58, 59, 60, 61, 62, 63, 65,  
66, 68, 71, 74, 76  

Feasibility  Project management (7)  13, 20, 52, 55, 65, 73, 76  
 Alignment of project design with 

capacity of implementers (3) 
56, 65, 76  

 Alignment of project eligibility 
requirements with capacity of 
beneficiaries (5)  

7, 25, 54, 56, 61  

 Project duration (16)  15, 18, 27, 28, 31, 34, 41, 54, 55, 56, 58, 61, 66, 70, 
72, 76  

 Cost of interventions (10)  30, 35, 36, 37, 48, 49, 55, 65, 79, 80  
 Scale of interventions (1)  12  

Flexibility  Project adaptability (12)  20, 24, 30, 41, 42, 47, 56, 58, 61, 65, 80, 83  
Sustainability  Reliance on project support (7)  5, 34, 56, 59, 65, 71, 74  

 Strengthening of local structures 
(21)  

6, 9, 12, 18, 19, 21, 31, 33, 34, 51, 52, 55, 56, 59, 60, 
61, 65, 68, 76, 79, 83  

 Community empowerment and 
ownership of interventions (17) 

5, 17, 19, 34, 40, 42, 43, 54, 55, 56, 61, 62, 68, 71, 
74, 76, 83  

 Beneficiaries’ capacity to sustain 
activities (19)  

7, 10, 12, 18, 23, 24, 32, 33, 40, 44, 56, 57, 58, 60, 
65, 71, 74, 76, 83  

 Social capital development among 
multiple stakeholders (4)  

8, 12, 55, 61  

 Market development (20)  10, 13, 18, 33, 37, 40, 43, 44, 48, 49, 50, 53, 59, 60, 
61, 65, 74, 82, 83, 84  

 Resilience of local (food) systems 
(16)  

5, 7, 15, 29, 32, 34, 38, 43, 48, 50, 55, 56, 57, 65, 71, 
83  

 Sustainable funding sources (3)  5, 52, 53  
 Cost-effectiveness (7)  22, 23, 35, 36, 39, 78, 83  

Diffusion  Communication channels (2)  58, 63  
 Farmers’ capacity (1)  63  
 Project implementing modality (3)  7, 23, 55  

Replicability  Unique favourable conditions or 
similar conditions compared to 
other contexts (4)  

20, 33, 49, 74   
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Appropriateness  

Appropriateness strategies deal with the fit- to-context, defined as the perceived fit of NSA interventions 

to the project setting, the target group, or the problems/needs to be addressed. Of the 72 articles 

reviewed in the NSA interventions domain, 41 reported intervention factors related to appropriateness, 

mostly as actual and/or potential success factors.  

The importance of understanding the local context and adapting interventions to the local culture and 

agro-ecological conditions were reported as actual success factors [34,52,83], with the fit-to-context 

being described in terms of knowledge of and sensitivity to local cultures including language, (religious) 

beliefs and practices [5,68,83]. Others included gender norms [20,42], as well as intergenerational and 

broader community engagement [42,56]. For instance, Kerr et al. [42] described the successful experience 

of intergenerational sharing on traditional food knowledge during ‘recipe days’, emphasizing the 

importance of an appropriate entry point to communities, in this case the elderly. Fit-to- context appeared 

through another culturally related aspect, the respect and valuing of existing structures at community 

level, particularly women’s groups [11,83]. Bernet et al. [12] remarked that working through rural service 

providers, who have context-appropriate knowledge and expertise and are trusted and recognized within 

their communities, was an actual success factor to address the specific needs of remote communities 

otherwise difficult to reach. Appropriateness was also described as a good match of the interventions 

with the specific conditions of the target groups/areas. For instance, Le Port et al. [47] reported the 

suitability of a nutrition-sensitive dairy value chain intervention in Senegal for the targeted semi-nomadic 

population affected by high anaemia rates and having limited access to nutrient-rich foods and health 

services. The suitability of crops to local farming practices, agro- climatic conditions, and dietary 

preferences was also identified as an actual success factor [24,35,36,40,58,63]. A good example was given 

by the introduction of OFSP in countries, such as Mozambique and Uganda, where sweet potatoes have 

long been common staple foods. In these sweet potato producing countries, the fit-to-context of the 

intervention contributed to a smooth progressive substitution of less nutrient-rich sweet potatoes with 

the beta-carotene-rich orange varieties [35,36]. Other studies highlighted the importance of 

appropriateness through the use of local ingredients to produce context-appropriate food products 

[40,56,74] such as OFSP bread [50].  

The intervention factors mentioned above were also reported as potential success factors (see examples 

in Box 7.3), with several articles explicitly recommending tailoring interventions to the needs and 

preferences of the targeted communities [15,27,32,40,42,53,83]. With regard to future NSA 
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interventions, Bernet et al. [12] remarked on the need for “the right mix of actions to improve nutritional 

status in varying contexts”, urging to look beyond pre-defined intervention packages. Similarly, Dulal et 

al. [27] stated that a homogeneous approach, even within the same country, may not be the best 

approach, and that appropriateness is a matter of context but also of timing activities to take field realities 

into account. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A few articles (six) reported actual failure factors in relation to appropriateness [40,43,48,60,61,76], 

covering a range of examples: a project focused on vegetables was compatible with two targeted 

communities but not with a third which clearly showed preference for non- vegetarian diets [40]; 

additional strain on water resources as a result of project gardening activities in areas where water 

Box 7.3. Examples of potential success factors regarding the match of interventions with the specific 
conditions of target groups/areas 

➢ Nordhagen et al. [61], in a multi-country EHFP intervention, identified a potential success factor in 

adapting the NSA approach to the unique features of each project area. In the project site in 

Tanzania, given the limited availability of land for gardening, instead of using village model farms 

as in the other project countries, they identified “resource farmers” to demonstrate best practices;   

➢ Mensah [53] envisaged a better suitability of grain banks in the implementation of HGSF programs 

in areas lacking reliable markets and prone to food insecurity, advocating the importance of 

customised home-grown schemes;   

➢ Schreinemachers et al. [81] pointed out that school garden projects would be better suited to areas 

where basic WASH infrastructure is already available, year-round agricultural production is viable 

and malnutrition rates are higher, offering greater impact potential;   

➢ Low et al. [49] remarked on the suitability of OFSP as a less labour-intensive crop in countries with 

high HIV/AIDS prevalence, but also in areas with high prevalence of vitamin A deficiency, with the 

recommendation to explore OFSP suitability where they could potentially be produced but sweet 

potatoes have not been cultivated before;   

➢ Nordhagen & Klemm [59] suggested that implementing EHFP projects in settings where household 

poultry raising is common can act as a potential success factor and may justify the choice to use 

local breeds in areas with poor veterinary services and limited availability of quality feed. Improved 

breeds would be more viable in urban settings where they can be raised intensively and where 

access to inputs and markets is not a constraint.   
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constraints were already known [61]; and the incorrect assumption of a consumption pathway being 

more relevant than an income pathway in an urban context with good access to markets [60]. As much 

as the actual success factors, the above-mentioned points offer important lessons on the importance of 

fit-to-context in prospective NSA projects. 

Acceptability 

 Interventions may be designed to be appropriate, but that is not a guarantee that they will be accepted. 

Acceptability, in this context, refers to the perception of implementers that a given intervention is 

agreeable/satisfactory to the beneficiaries, based on their feedback, and may ultimately result in 

adoption. Forty-four of the 72 articles reviewed in the NSA interventions domain reported intervention 

factors related to acceptability.  

Twenty-eight studies referred to the acceptance of/resistance to project recommendations by 

beneficiaries of which 27 remarked on acceptance being fostered by the alignment of project targeting 

and recommendations with socio-cultural norms, needs, practices and preferences of beneficiaries as 

(actual and/or potential) success factors. A subtle but relevant distinction emerged from the thematic 

analysis: on the one hand, acceptability may be high because of design choices in line with existing local 

conditions (appropriateness) and on the other hand, design choices may include promotion activities 

aimed at fostering acceptability of ideas that are new to the local context. Overall, our findings showed 

that the most effective way to achieve acceptability is by making choices that fit with existing conditions; 

when the planned intervention is not a close fit with local context, it is necessary to invest in design 

choices that foster the acceptability of the new ideas to be introduced.  

In relation to acceptability being achieved as a result of project design choices that fit with existing 

conditions, eight articles reported actual success factors [5,32,33,35,36,40,49,56]. For instance, 

Muehlhoff et al. [56] emphasized the strategic importance of community sensitization and mobilization, 

with context-appropriate approaches, from the very early stages of the project to ensure greater 

community buy-in. Acceptability would be confirmed by the communities’ satisfaction with their own 

leading role and perceived feeling of control over the activities. Hotz et al. [35,36] remarked on the 

acceptability of OFSP as a context-appropriate vitamin A-rich food source that can easily replace the 

commonly cultivated yellow or white sweet potato varieties in the production system and the local diet. 

Addressing consumers’ preferences, in terms of taste and agronomic traits, in the selection of suitable 

OFSP varieties was an important step towards acceptance.  



 

173 

 

In relation to design choices aimed at fostering acceptability of new ideas in the local context, seven 

articles reported actual success factors [7,9,11,53,62,71,74]. Differently from other initiatives promoting 

complementary food with the use of imported or donated foods as inputs, the innovative idea of a 

community-based grain bank producing flour using grains and pulses produced mainly by the beneficiary 

women underpinned the pride in, and acceptance by, the local communities [74]. The pride was 

associated with the cultural value of local food (also in terms of quality and safety) and the economic 

potential (limited cost fluctuation of local inputs and saving labour). Another relevant example was 

provided by Bauchspies et al. [11] about the use of whole grains and related processing techniques in 

Mali. Through project design choices, such as the “cuisines collectives”, the long-known but stigmatised 

use of whole grains was re-introduced into a community, demonstrating multiple benefits (such as 

improved health status, decreased time and labour requirements, easy processing techniques, and 

increased food volume) that supported increased acceptance and changes in consumption habits.  

The two typologies of factors mentioned above could co-exist within the same project. Actual success 

factors combining the two were reported in seven studies [14,38,42,50,61,68,76] covering a wide range 

of NSA intervention types (Box 7.4).  

Actual and potential failure factors in relation to acceptability were reported in 13 articles. Some, but not 

all, represented the other side of the coin of the above-mentioned success factors. The few examples of 

actual failure factors leading to missed acceptability included: resistance to whole grains due to cultural 

norms or laborious techniques [11]; resistance to bartering system based on the expectation of free 

distribution of food by NGOs [76]; resistance by mothers (and grandmothers) who felt unfairly excluded 

from the grain bank activities when participation was targeted to those already engaged in existing social 

networks or with access to the health system [74]; and in the same study, resistance to the idea of giving 

the nutritive grain bank flour only to children, although it could benefit other vulnerable family members 

such as pregnant and lactating women.  

Key strategies to increase acceptability rely on effective communication. Projects make use of 

communication strategies to stimulate the adoption of interventions. Thirty-one studies indicated that 

communication-related factors were important to influence NSA; the majority were success factors, 

actual and/or potential. Twenty-two of the 31 articles in this group reported success factors on the 

suitability of communication channels in promoting adoption. Actual success factors on the 

appropriateness of the selected communication channels to deliver project messages were described in 

five articles [42,50,56,62,68]. Fourteen other studies expanded on the concept of suitability, highlighting 



 

174 

 

the importance of using multiple channels to reinforce the messages, in some cases targeting multiple 

entry points from family members to community leaders.  

Box 7.4. Examples of actual success factors regarding both typologies of acceptability factors   

➢ In the study by Sako et al. [76] about a community-based grain bank project in Ethiopia, the bartering 

system, introduced as a new idea in the pilot, was maintained in the scale-up phase given its wide 

acceptance justified by its simplicity, appreciation of benefits by both the caregivers and husbands 

and the type of contributions required (labour and cereals at household disposal). The same study 

remarked on the important role of the local implementers as champions, particularly the health 

extension workers who were highly respected by the communities - a design choice that fit well with 

the existing conditions.   

➢ Kerr et al. [42] reported that the local acceptance of the NSA intervention was achieved through the 

involvement of the community and key influencers, such as village leaders and elders, from the onset, 

and in respect to the local norms and practices, creating a sense of ownership in contrast with most 

agriculture and nutrition programs which “just tell people (us) what to do”. The design choice to offer 

a community-wide health and nutrition education through “recipe days” fostered broader 

acceptability of the intervention through changes in gender roles and responsibility, namely a more 

prominent role for men in childcare and nutrition. Moreover, as pointed out under 

“appropriateness”, the recipe days, with their intergenerational learning approach, favoured 

acceptability by the elderly and transmission of traditional food knowledge to the younger 

generations.   

➢ Nordhagen et al. [61], in relation to a multi-country EHFP intervention, offered interesting insights 

into the community buy-in, in the case of implementation-research projects. Using narrow targeting 

criteria fit with the research design, but not the local context; it raised challenges in project 

participation in Burkina Faso and Tanzania, due to the inequity perceived by those excluded. The 

broader targeting based on widely accepted criteria in Senegal and the “all-included” approach for 

women’s enrolment in Cote d’Ivoire ensured broader community acceptability. The same study 

reported an actual success factor regarding the sequencing of project components - a design choice 

promoting acceptance of new ideas. The decision to implement the poultry and horticulture 

components prior to the nutrition and WASH social and behaviour change communication, in three 

of the four project countries, proved to be more successful, as the agricultural outputs stimulated 

further participation and, pragmatically, provided local ingredients for the cooking demonstrations.   



 

175 

 

The diversification of communication channels was reported as an actual success factor in eight studies 

[5,9,19,30,33,50,63,71] and as a potential one in six [20,21,34,35,58,65]. Overall, the integration of 

practical, interactive sessions in the communication toolbox was highly valued 

[9,42,50,56,58,62,63,68,71,74]. Another dimension of the suitability of communication channels 

concerned the actors delivering the messages, with seven articles reporting on the critical role of 

community-level implementers for adoption as an actual success factor [20,58,62,63,66,74,76]. Nine 

studies stressed the importance of delivering context-appropriate, convincing and clear messages that 

are consistent across sectors/activities and appropriately targeted as an actual success factor 

[5,9,12,30,33,48,50,59,71]. For instance, Nordhagen & Klemm [59] provided useful insights regarding the 

use of positive deviance examples, motivational messages (such as economic benefits of being healthy), 

associative messages such as “the child’s chicken”, bi- dimensional messages (for example not 

discouraging the sale of eggs or chickens, if beneficiaries have that preference, but stressing the need to 

use the income earned to buy other sources of animal protein). The use of suitable messages was also 

reported as a potential success factor [23,34,37,52,60,61,65]. Valuable suggestions on how to strengthen 

project messaging were found in Nordhagen et al. [61]: the switch of message focus from NSA 

interventions as an individual responsibility to a “shared household responsibility”, to prevent undue 

appropriation of benefits, and cross-trained staff able to deliver/reinforce messages in an integrated 

manner.  

Feasibility 

 The adoption of NSA interventions relies greatly on their feasibility – a term which describes the extent 

to which an intervention can achieve its objectives in a given setting and timeframe. Factors affecting 

feasibility strategies were identified in different thematic areas: project management, (dis-) alignment of 

project design with the capacity of implementers and/or beneficiaries, project duration, cost, and scale 

of interventions.  

Seven articles reported intervention factors related to project management, of which two remarked 

explicitly on access to funds as an actual success factor for the feasibility of a project [20,65]. Olney et al. 

[65] recounted that, due to the lack of funding, the program was stopped after two years but thanks to 

new funds, could be resumed after a six- month hiatus. The perpetuation of silo implementation in spite 

of the planned convergent design of the project was reported in two articles, of which one reported it as 

an actual failure factor. Matturi & Pain [52], regarding an HFP-based intervention in Zambia, reported that 

the NGO’s effort “to overcome the default silo approach” with a more integrated design did not produce 
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the expected results, as frontline staff and project managers “continued to operate within their own 

sectors in a business-as-usual manner”. Sako et al. [76] described actual failure factors related to the 

complexity of a project management system. They remarked that the feasibility of the community-based 

grain bank project in Ethiopia was undermined by: complex management structures, staff turnover, 

insufficient risk assessment at inception, and unrealistic timeframe with consequent problems in terms 

of sequencing and coordination of activities, especially given the involvement of different partners at 

multiple levels. In the same analytical theme, three studies [20,55,73] emphasized the resource-intensive 

nature of complex, multi- sectoral programs, such as NSA, with a longer time needed at each stage of the 

process, particularly planning, being perceived as a potential failure factor, considering the common 

timespan of donor-funded projects. For Berti et al. [13], the prospective capacity of interventions to 

achieve the expected production and nutrition objectives with the resources and time available was 

pivotal in the preliminary selection of candidate interventions, thus recognizing feasibility aspects as 

potential success (or failure) factors.  

Feasibility could be undermined by a dis-alignment of the project design with the capacity of the 

implementers. Two of the three articles in this group described an unsuitable match with the training 

capacity of local implementers as an actual failure factor [76] that required remedial actions [56]. Five 

studies reported on the alignment of project eligibility requirements with the capacity and interest of 

beneficiaries, of which two described it as an actual success factor [7,61]. Potential failures factors in this 

analytical theme were also reported [25,54,56,61].  

Project duration was a recurrent theme in the feasibility sub- domain, with 16 studies reporting it. Five 

described the limited duration of the exposure to the interventions or a timeline of interventions 

inadequate to realize the expected outcomes as actual failure factors [15,58,61,66,76]. For example, 

Olney et al. [66] listed the short duration of implementation (two years) among the reasons for the 

relatively modest impact on child nutritional status achieved by an EHFP program in Burkina Faso. Time-

related failure factors were also reported as potential [27,28,31,34,56,70,72]. Three of the 16 articles in 

this group referred to a longer project duration or exposure to interventions associated with better 

project results as actual success factors [18,41,55] while eight studies reported them as potential success 

factors [27,28,31,34,54,61,66,76]. The group reporting potential success factors offered useful insights 

for design of future NSA projects, because they were based on factors thought to have contributed to 

actual failures. According to Michaux et al. [54] extending beyond the conventional five-year donor 

funding may be particularly relevant when NSA projects aim at improving the nutritional status of women 
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and/or children. In the case of stunting, which is the result of a cumulative intergenerational process, both 

earlier and longer program exposure play a role [66] which, as highlighted by Michaux et al. [54], may 

entail the involvement of women prior to their pregnancy and through the first 1000 day- window. On a 

different note, Nordhagen et al. [61] advocated for longer start-up periods, particularly in 

implementation-research projects.  

Within the feasibility sub-domain, all ten studies reporting on the cost of interventions featured factors 

that were potential. Among the seven articles describing potential failure factors, two referred to the high 

cost of NSA interventions [55], especially when intensive [49]. Out of the seven, five remarked on the 

challenges of program costs becoming higher than originally intended for a variety of reasons: service 

delivery through village health volunteers being less efficient and more resource- demanding than 

expected [65]; additional efforts needed to train parents in gardening and nutrition as part of school 

garden projects [79,80]; correct use of food measures designed for the school meal planner resulting in a 

cost per meal higher than the allowance received [30]; and integration of interventions across sectors and 

actors being the costliest program component [48]. Reducing the cost of interventions was perceived as 

a potential success factor to be realised, for example, through economies of scale or integration of 

activities into routine services [48]. The study by Hotz et al. [35] demonstrated that the additional cost of 

direct community contact may not be justified after the first year, when OFSP is introduced in sweet-

potato-producing areas. Their findings suggested that selection of interventions with a better fit-to-

context may reduce the need for continued investment after the initial introduction of OFSP.  

Finally, Bernet et al. [12] identified the scale of interventions as an important factor for feasibility. The 

implementation of what they called “micro-interventions”, as part of the project’s bottom-up approach, 

proved to be successful and was referred to as a driver of change.  

Flexibility 

 Flexibility during the implementation process refers to the capacity of a project to adapt to a situation or 

to changes occurring in the project environment and its surroundings which may be needed for multiple 

reasons. Of the 12 articles reporting factors in this sub-domain, five highlighted the project flexibility in 

addressing design limitations as actual success factors [41,42,58,61,83]. The study by Nordhagen et al. 

[61], in particular, offered several examples of factors related to project adaptability. Among the actual 

success factors, cross- program learning, namely building on lessons learnt from the implementation of a 

project that used different approaches in different countries, and the effective and timely use of 

monitoring evidence to improve the project design were particularly relevant. According to Nordhagen et 
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al. [61] “real-time learning from implementation and monitoring can lead to numerous revisions in 

approaches – but only if there is sufficient flexibility in the workplan, budget and staffing”. They also 

emphasized the importance of flexibility in complex contexts, especially when unforeseen hindrances 

arise, which may delay project activities. In such contexts, strict fidelity to the original design would 

restrain the possibility of using continuous learning to adapt interventions. Nielsen et al. [58] and Talukder 

et al. [83] made a link between partnership and flexibility - the close collaboration and sharing of 

information among partners being instrumental for the successful and timely revision of the project. 

Referring to an implementation-research project, Nielsen et al. [58] remarked that the challenges of 

combining research and implementation of a “complex, multisectoral intervention programme” were 

compensated for by the benefits of the mid-term revisions and the increased effectiveness of the 

intervention model. Finally, two studies [20, 65] stressed how the development and use of a “theory of 

change” enhanced project adaptability by making bottlenecks visible and facilitating the identification of 

suitable solutions in discussion with stakeholders.  

Project adaptability driven by implementers’ openness and willingness to operationalize the learning from 

implementation and monitoring was also reported as a potential success factor [20,30,47,56,80].  While 

adaptability factors had a prominent positive connotation, there were also three studies in which flexible 

actions undertaken to address design limitations were not as successful as hoped [24,56,61]. As an 

example of actual failure factors, Nordhagen et al. [61] described how small-scale adaptations to address 

exacerbated water constraints jeopardising gardening activities were not sufficient, while the already- 

allocated budget could not accommodate large-scale solutions. 

Sustainability 

 Sustainability strategies strive to ensure that the promoted interventions and related activities, practices, 

services as well as intended outcomes are maintained/continued beyond the project funding period. Key 

factors affecting sustainability strategies were categorized into nine thematic areas: reliance on project 

support, strengthening of local structures, community empowerment and ownership of the interventions, 

beneficiaries’ capacity to sustain activities, social capital development among multiple stakeholders, 

market development, resilience of local (food) systems, sustainable funding sources, and cost-

effectiveness.  

Seven studies reported intervention factors related to the reliance on project support. Two of them 

described how activities got discontinued once the project support was reduced or ended as an actual 

failure factor [59,65]. In reference to the poultry component of an EHFP program in Burkina Faso and 
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Senegal, Nordhagen & Klemm [59] reported a considerable decline in chicken vaccination once the project 

stopped providing the subsidized service. The link established by the project between the participants 

and the existing local suppliers (village vaccinators) was not sustainable once the free-of-charge service 

came to an end. Potential failure factors in relation to this point were also reported [56,74]. Two articles 

highlighted that reduced reliance on projects where local structures could provide continued support was 

an actual success factor [5,34]. One of them, using evidence-based experience, provided 

recommendations for future projects about the need for a clear “entry and exit strategy”. According to 

Haselow et al. [34], while participatory and learning approaches are particularly important in the entry 

strategy, as they encourage community participation and ownership, for the exit strategy, capacity 

building of local resources is crucial, as it prepares communities to continue activities with little support.  

Strengthening of local structures was a recurrent theme in the sustainability sub-domain with 21 studies 

reporting almost exclusively (actual and/or potential) success factors. Five of the 21 articles in this group 

remarked on the integration of interventions into local structures/institutions (for example agriculture 

and health extension systems and community-based groups), and/or the importance of building their 

capacity as actual success factors [12,55,60,76,83]. For example, Bernet et al. [12] emphasised the 

advantages of working with and through rural service providers who are “well established and trusted in 

their communities”. Their role was particularly meaningful in remote mountainous areas. Building on the 

experience, competences and network of contacts of rural service providers to develop the micro-

interventions proved successful. The empowered service providers were perceived not only as key agents 

of change in the communities but also, prospectively, as advocates of the NSA approach able to influence 

policy discussions in the local arena and beyond. A close collaboration between rural service providers 

and local authorities, suggested by the same authors, would further consolidate the integration of 

interventions into existing local structures and influence local policymaking. The integration of 

interventions into local structures/institutions was also highlighted as a potential success factor in 11 

studies [18,19,31,33,34,51,59,61,65,68,79] while potential failure factors in this area were reported in 

two studies [52,56]. As illustrated by Muehlhoff et al. [56], project-based strengthening of local capacity, 

while desirable, may not be sustainable if there is no system in place in the inner setting to maintain and 

make use of it. Four articles referred to the link or integration of NSA interventions with on-going local 

(development) programs as a relevant factor for sustainability; one study reported it as an actual success 

factor. In the case presented by Balcha [9], it was a win-win solution to fit a nutritional program into the 

Area Development Programs regularly run by the local implementing NGO, as they shared similar 
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activities and the built-in program could benefit from staff already trained in relevant disciplines, thus 

highlighting the importance of synergy.  

Other important factors towards sustainability were related to community empowerment and ownership 

of interventions, on which 17 articles reported; in ten they were actual success factors 

[5,17,34,42,43,55,62,74,76,83]. Six articles explicitly attributed the perceived sense of ownership and 

empowerment to the participatory nature of the project and the fact that the communities were actively 

involved in decision making and shared responsibility from the onset [17,34,42,62,76,83]. As highlighted 

by Kerr et al. [42] important aspects of the participatory approach were “the explicit and inclusive focus 

on both men and women” and, as remarked also by Ogoye-Ndegwa et al. [62], the involvement of other 

key community stakeholders such as the education authorities, parents and teachers committee and the 

community opinion leaders. Some of the studies reported similar potential success factors, such as the 

engagement of community members as active partners and their mobilization as resource persons for a 

project [19,40,43,56,62,71]. Further, Michaux et al. [54], based on the experience with an EHFP project in 

Cambodia, recommended enhancing ownership and sustainability through (financial) co-contribution by 

beneficiaries. Similarly, Nordhagen et al. [61] referred to the use of a cost-sharing mechanism, while 

Roche et al. [74] and Sako et al. [76] described contributions in-kind to a grain bank project.  

Closely linked to community empowerment and ownership of interventions is the theme: beneficiaries’ 

capacity to sustain activities. Of the 19 articles reporting factors on this theme, six pointed out that 

strengthening the capacity of beneficiaries was an actual success factor towards sustainability 

[7,10,18,40,60,83]. For instance, Ayele & Peacock [7] stressed the importance and the positive long-term 

impacts of having built capacity, particularly of poor rural households, through asset creation as well as 

adult literacy and numeracy trainings aimed at improving their management of microfinance initiatives. 

Conversely, Roche et al. [74] and Sako et al. [76] described actual failure factors related to the limited 

capacity of beneficiaries to sustain activities. Both remarked how challenging it was for rural households, 

particularly the poorer and more food insecure who are more vulnerable to the vagaries of climate and 

season, to contribute agricultural inputs as well as material and financial resources to the grain bank. 

Seven studies explained how the increased women’s workload and time commitment associated with the 

NSA interventions actually undermined their capacity to uptake and sustain the activities 

[24,32,44,56,58,65,74]. Providing incentives or fair compensation for the time invested, as in the case of 

grain bank activities [74], or the involvement of husbands in gardening and nutrition-related activities 

[58], were perceived as potential success factors for increased sustainability. According to Bushamuka et 



 

181 

 

al. [18] and Nordhagen et al. [60] the capacity to sustain activities is also dependent on the beneficiaries’ 

ability to experiment and adapt the interventions to best suit their needs. Examples of actual success 

factors in Nordhagen et al. [60] were local adaptation of the original poultry and micro-gardening 

components – the beneficiaries’ exploration of alternative solutions with better fit contributed to self- 

sustaining of the interventions. Finally, sustaining activities is also dependent on whether beneficiaries 

continue to give them priority during and after the project ends, which may affect production of food as 

well as selling, purchasing, and consumption. Bernet et al. [12] described prioritization as an actual 

success factor, reporting that small but significant diet-related behavioural changes were mostly due to 

“changed priorities in food purchasing and consumption”. The same point was identified as a potential 

success factor by other authors [57,60]. Somewhat counterintuitive was the case presented by Murty et 

al. [57], in which consumption of less popular nutritious green leafy vegetables gained priority when other 

vegetables, consumed previously, increased in marketability.  

Sustainability could be further strengthened through the development of social capital among the 

multiple stakeholders involved in the interventions as evinced by four articles reporting it as a potential 

success factor [8,12,55,61]. According to Miller et al. [55], community and social capital development in 

combination with other factors, such as women’s empowerment, provide a supportive framework, a 

fertile substrate, which stimulates faster uptake and potential sustainability of the activities.  

Market development was largely perceived as an actual and/or potential success factor for sustainability, 

with only four of the 20 studies in this group reporting failure factors. Four studies identified actual 

success factors associated with the supply side of market development [18,40,44,60] while five others 

reported success factors in both market supply and demand [48,49,50,53,84]. The main actual success 

factors were: an increase in production of nutrient-rich foods leading to the sale of surplus [49,50] and 

income generation [18,40,44,60,84], and the existence of a market ready to absorb the (surplus) 

production, as in the cases of a HGSF program [53] or OFSP vines [48]. In relation to the demand side, 

Mensah [53] referred to a social pricing mechanism that encouraged caterers of a school feeding program 

to buy from local farmers as an actual success factor, while other articles reported potential success 

factors such as: the marketability of processed products made with nutrient-rich crops [37,50]; the use of 

social-marketing techniques to stimulate demand for OFSP vines [33]; and the improvement of packaging 

and labelling as well as distribution of samples to promote the nutritious grain bank flour [74]. Four 

articles reported failure factors.  
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While Olney et al. [65] indicated that a lack of production surplus can be an actual hindrance to market 

development, others reported potential failure factors. For example, Nordhagen & Klemm [59] remarked 

that “participants rarely sell chickens and even less frequently sell eggs, even when production levels 

would allow this”. The same authors acknowledged the importance of market-related approaches for the 

long-term sustainability of interventions, especially in urban contexts. However, doubts about market 

potential in rural areas may limit the impact of such approaches within NSA interventions. Berti et al. [13], 

referring to the selection of candidate interventions, advocated the inclusion of a market development 

component as part of an NSA intervention package only if production increases enough that households 

became more food secure. Based on past experience, the same authors argued that an increased 

emphasis on markets would likely shift farmers’ production priority to non-food crops, putting local food 

security in jeopardy. Furthermore, since the income generated from selling non-food crops does not 

necessarily lead to improved diets, local nutrition security would also be at risk. Finally, three studies 

described potential success factors related to the improvement of local value chains [37,82,83]. Based on 

the lessons learnt from their study, Hotz et al. [37] supported the enhancement of “women-centred” food 

value chains, as well as development of dairy and vegetable value chains, to ensure a supply of nutritious 

food at competitive prices as well as year-round access. Singh & Fernandes [82] envisaged that “HGSF 

procurement could be used to strengthen value chains through enhanced linkages with smallholder 

farmers and localized procurement at the district level”. Thanks to the HGSF procurement system, it could 

be possible to shorten the supply chain of foods frequently used in school menus, such as tomatoes, 

through direct links with farmers’ organizations, while at the same time reducing post-harvest losses and 

incentivizing on-farm storage.  

Sixteen studies reported success factors related to the resilience of local systems to seasonal challenges 

and shocks, with all but one drawing attention to key aspects of the local food systems. Of the eight 

studies noting the importance of diversifying agricultural production, one described it as an actual success 

factor. Zamora et al. [5] stated that bio-diverse production systems safeguard the resilience of local food 

systems against climate shocks as well as seasonal variations. Seven other articles reported this point as 

a potential success factor, emphasizing the need to establish diverse, integrated systems with a context- 

appropriate mix of crops, livestock, fish or other small animals like frogs and insects [7,15,32,34,43,56,65]. 

In particular, three studies [7,34,65] stressed the need to diversify sources of animal protein, also in view 

of unpredictable shocks such as an outbreak of avian influenza. The resilience of local food systems is also 

very dependent on the existence of local, reliable sources of agricultural inputs. Project support to 

establish small local enterprises, such as “agrovet” businesses [38] or “OFSP vine multipliers” [48], as well 
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as community-based structures, such as village nurseries [83], proved to be actual success factors for 

sustainability. Five other articles referred to a local source of reliable and affordable inputs as a potential 

success factor [34,50,55,57,71]. Low et al. [50] remarked that the conservation of OFSP vines and their 

timely availability in the planting season are crucial aspects for sustainability. They noted that “the 

common practice of free vine distribution may perversely discourage investment by farmers in vine 

conservation”, creating a need to improve vine multiplication and conservation systems especially in 

drought-prone areas. Finally, by strengthening the resilience of local systems particularly in the most 

disadvantaged communities [34], NSA programs could potentially help to mitigate the impact of external 

shocks, such as increases in the global prices of food and agricultural inputs [29].  

Access to long-term funding sources was recognized as an actual success factor for sustainability in two 

of the three studies in this group. Matturi & Pain [52] documented the successful fund-raising experience 

of the implementing NGO and recommended identifying a reliable stream of long-term funding, 

diversifying the sources by supplementing a regular flow of public funds with private sector funds. 

Furthermore, Zamora et al. [5] remarked that successfully implemented and scaled-up NSA projects had 

been funded by government organizations that had prioritized NSA. As a potential success factor, Mensah 

[53] pointed out the importance of timely and stable disbursement of government funds to sustain HGSF 

programs. Finally, the usual short-term (3–5 year) funding window was reported as an actual failure factor 

for sustainability in many projects run by NGOs and civil society organizations [5].  

For long-term sustainability, it is crucial not only that an intervention works well, but it should also be 

cost-effective compared to other alternatives, considering relative costs and health/nutrition outcomes. 

This is particularly important in LMICs, where resources and funds are always limited. Success factors 

(actual and/or potential) were identified in five of the seven articles in this group. Actual success factors 

associated with cost-effectiveness of interventions were: the integration of agricultural activities with 

other health and development services of the implementing NGO [83]; and the increased scale of the 

project, though with a cautionary note about the opportunity cost of women’s time [78]. Potential success 

factors were reported in three studies, with cost- effectiveness being related to: the implementation of 

interventions in areas with higher potential for impact, such as sites with high prevalence of vitamin A 

deficiency [39]; a broader diffusion of the intervention, with farmers being actively encouraged to share 

the OFSP vines with non-beneficiaries [23]; and the intensity of participation [22]. In the latter example 

[22], the extension worker-mother promoter model, which entailed a more intense and direct contact, 

had a larger impact than the subsequent promoter-beneficiary mothers’ interaction. Finally, two studies 
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described potential failure factors. Hotz et al. [35,36] showed that a longer period of direct contact 

between promoters and extension workers may increase costs but not necessarily translate into greater 

impact. The additional cost of extended direct community contact may not be justified after the first year, 

when OFSP is introduced in sweet potato producing areas [35].  

Diffusion 

In the context of project development, implementers aim to achieve the diffusion of interventions by 

putting in place strategies that could accelerate the spread of evidence-based practices (Dearing, 2009) 

to population groups beyond the intended beneficiaries. Five articles made explicit reference to factors 

influencing the diffusion of NSA interventions. Okello et al. [63] referred to the suitability of selected 

communication channels, namely health talks and mother-to-mother support clubs, in promoting 

diffusion of OFSP by sharing vines with neighbouring farmers. The actual success factor was attributed to 

the good match between the sensitization sessions on the benefits of OFSP technology and the practical 

demonstrations. On the same topic, Nielsen et al. [58] envisaged a potential success factor for diffusion 

stemming from inviting non-beneficiary households who showed interest in joining the project refresher 

trainings aimed at community-level implementers and beneficiaries. Other actual success factors 

concerned the influential role of the asset/capital endowment of farmers in OFSP diffusion decisions [63] 

and project implementation modalities, such as the in-kind methods of paying back a goat loan [7]. As a 

recommendation for future projects, De Brauw et al. [23] advocated for project implementation 

modalities that actively induce OFSP beneficiaries to share planting materials with non-project farmers.  

Replicability 

 At the onset of a project, implementers can also strategize on ways to ensure replicability, here defined 

as the capacity and the extent to which an intervention (or some of its components) can be implemented 

in other contexts, obtaining comparable results. Intervention factors related to replicability were 

identified in four articles. The unique favourable conditions from which certain projects benefited were 

interpreted as potential failure factors when their replicability in other settings was highly unlikely. For 

example, in an NSA project promoting biofortified OFSP in Kenya, Cole et al. [20] described how material 

support (time and resources) as well as the conceptual and methodological alignment of the project team, 

partners and the donor agency, had been instrumental in the successful implementation. Other examples 

of potential failure factors were provided by Roche et al. [74] in relation to subsidization of community-

based grain banks by external donors, and Low et al. [49] on the intensive package of activities which 

helped prove the potential for successful OFSP introduction. Conversely, Hagenimana et al. [33], referring 
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to an OFSP-based intervention in Kenya, suggested that replicability and achievement of comparable 

results could be expected in contexts with similar conditions, such as agricultural economies with “high 

rates of subclinical vitamin A deficiency”.  

Inner setting domain  

The inner setting represents the local context in which NSA projects are implemented. The contextual 

factors (barriers and facilitators) in the inner setting are theoretically located outside the boundaries of 

NSA projects. Thus, in principle, implementers have limited (or no) influence over these factors, unless 

the planners were familiar with them, and were able to internalise them into the strategy and design of a 

project, as explained above in the ‘NSA interventions’ domain. For synthesis purposes, inner setting 

factors were clustered in six sub-domains: population characteristics; culture and social environment; 

local capacity; bio- physical environment; food environment; and horizontal and vertical coherence (Fig. 

7.4).  

 

Figure 7.4. Framework for the synthesis of contextual factors in the inner setting domain 

Barriers were more prominently reported than were facilitators in this domain, especially in relation to 

culture, bio-physical environment, and food environment. The overview of the findings for the inner 

setting is presented in supplementary files of the published chapter 7.  
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Table 7.3 Overview of the 73 studies reporting inner setting factors 

Of the 85 articles reviewed, 73 reported on context-related factors (Table 7.3). Both the articles on the 

NSA approach and those about the implementation of NSA projects contributed to this domain, with an 

extensive range of actual and potential barriers and facilitators.  

 

Sub-domains  Analytical themes (no. of 
studies)  

Studies reporting facilitators/barriers  

Population 
characteristics 

Socio-economic factors (18)  1, 9, 13, 25, 26, 29, 37, 50, 51, 56, 57, 58, 60, 
63, 66, 72, 74, 76  

 Demographic factors (25)  3, 4, 9, 10, 14, 18, 25, 27, 32, 36, 39, 44, 47, 49, 
50, 55, 56, 57, 58, 60, 64, 67, 69, 70, 72  

 Psychosocial factors (6)  10, 17, 20, 28, 74, 76  
Culture and social 

environment 
Cultural and social norms (31)  1, 4, 7, 9, 11, 13, 15, 16, 18, 20, 26, 31, 32, 33, 

37, 38, 42, 44, 56, 57, 58, 59, 60, 61, 64, 65, 67, 
70, 74, 77, 85  

 Culture-related practices and 
preferences (20)  

3, 7, 11, 13, 37, 38, 41, 43, 45, 56, 59, 62, 64, 
65, 67, 69, 72, 74, 77, 78  

 Security and stability (3)  3, 25, 29  
 Social protection programs (1)  4  

Local capacity Capacity of local institutions (14)  1, 2, 3, 4, 20, 29, 30, 31, 36, 46, 56, 76, 80, 81  
 Capacity of communities (20)  1, 3, 5, 7, 10, 13, 14, 26, 27, 36, 46, 47, 49, 51, 

56, 65, 67, 71, 83, 85  
Bio-physical 
environment 

Availability of/access to natural 
resources (24)  

1, 4, 5, 9, 13, 14, 15, 24, 28, 32, 37, 50, 58, 61, 
62, 63, 64, 65, 71, 76, 77, 81, 83, 85  

 Agro-climatic conditions (24)  1, 3, 4, 8, 9, 14, 15, 24, 25, 27, 32, 33, 35, 37, 
44, 45, 50, 58, 62, 76, 78, 79, 80, 85  

 Seasonality (15)  12, 15, 27, 32, 37, 47, 57, 60, 62, 65, 71, 76, 78, 
80, 81  

 Unpredictable and predictable 
shocks (11)  

1, 9, 10, 24, 33, 34, 57, 59, 65, 68, 78  

 Diversity of local conditions (3)  1, 3, 4  
 Distance from serviced areas (5)  27, 50, 76, 79, 80  
 Infrastructures (15)  3, 4, 5, 13, 14, 26, 29, 32, 37, 38, 44, 46, 57, 75, 

81  
Food environment Food availability and access (19)  1, 4, 13, 27, 32, 37, 45, 51, 56, 62, 66, 67, 72, 

74, 75, 76, 79, 80, 82  
 Inputs (18)  1, 4, 9, 16, 24, 29, 32, 50, 56, 57, 59, 60, 65, 71, 

77, 78, 83, 85  
 Technology (6)  4, 10, 11, 32, 56, 83  
 Market environment (20)  1, 3, 5, 13, 25, 27, 29, 30, 37, 38, 44, 45, 50, 51, 

56, 57, 59, 65, 72, 75  
 Food safety (4)  1, 3, 37, 45  

Horizontal and 
vertical 
coherence 

Multi-sectoral/multi-stakeholder 
collaboration & coordination (12)  

1, 2, 3, 4, 5, 20, 34, 46, 56, 65, 72, 76  

 Multi-level coordination  (See outer setting)   
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Population characteristics 

This sub-domain comprises socio- economic, demographic and psychosocial factors observed in the inner 

setting population, often representing pre-set (enabling or disabling) conditions for the implementation 

of NSA projects. It should be noted that this sub-domain does not include factors, such as attitude and 

motivation, because they are part of the ‘Process’ and ‘Actors’ domains.  

Eighteen studies reported factors related to the socio-economic status of people residing in the inner 

setting, of which 12 studies described high levels of poverty [25,26,29,51,56], low purchasing power [50] 

as well as financial constraints [58,66,74,76] in combination with limited income opportunities [37,57] as 

actual barriers to the uptake of NSA interventions. Conversely, better wealth conditions, also exemplified 

by capital/asset endowment or income sources, were generally perceived as actual facilitators 

[9,63,72,74]. An exception is the study by Nordhagen et al. [60], in which the lower wealth group was the 

most likely to continue the table-type gardening activities promoted by the project.  

Twenty-five studies indicated that demographic factors were important influencing factors for NSA. 

Outmigration, often for work- related reasons, was highlighted as an actual barrier in three of the six 

studies in this group [4,14,56]. One study [44] referred to ethnicity and caste hierarchy as potential 

barriers. A smaller household size, allowing the garden produce to satisfy the nutrient requirements of 

the entire family, was mentioned in one study [32] as an actual facilitator. Furthermore, women’s 

seniority, accumulating community status as age increases [10,18], as well as a higher level of education, 

especially among women [55,57,72], were perceived as actual facilitators. A poor health status among 

local community members, specified as the prevalence of infections/illnesses, was reported both as an 

actual barrier [36,49,50] and a potential barrier [64,69,70].  

Lastly, six studies reported barriers related to psychosocial factors, mainly concerning communities’ 

openness to change. For instance, in the study by Roche et al. [74], resistance to change was an actual 

barrier, exemplified by reluctance to engage in a new grain bank project (or any other project) after 

disappointing experiences with previous initiatives. Similarly, in Sako et al. [76] widespread expectation 

of free distribution of food by NGOs led to resistance to change and thus created a barrier.  

Culture and social environment 

 Factors related to local culture (including beliefs, social norms, practices and preferences) and other 

aspects of social systems, such as peace and security, that affect people’s welfare, food security and 

nutrition, play a central role in implementation and scale-up of NSA. For synthesis purposes, factors 

connected to the “culture and social environment” were clustered in four analytical themes.  
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Thirty-one studies reported factors associated with cultural and social norms, of which 16 highlighted the 

negative or positive influence of traditional beliefs related to food, diet during- and post-pregnancy, infant 

feeding and childcare. Six studies recognized the respect for traditions (also when mandated by religion 

or caste) and the re- enactment of culturally accepted behaviours observed in other community members 

as actual barriers to the adoption of recommended practices [11,38,57,58,61,65]. Eight more studies 

reported them as potential barriers, of which two [13,74] referred explicitly to the tension that may arise 

from challenging elders’ knowledge and values. The majority of relevant cultural beliefs were related to 

food perceptions, which could be actual barriers, such as food taboos [57] and food avoidance [38], or 

were described as potential barriers, such as superstitions [15,20,59]. For example, working in Kenya, Cole 

et al. [20] remarked on the common perception of nutrient-rich foods as “sick person’s foods”, because 

they are often provided to people affected by HIV or AIDS. Another study [11] pointed out the social 

stigma of poverty and laziness associated with whole-grain food in Mali as an actual barrier. Furthermore, 

traditions related to the local dietary culture and cooking methods may be potential barriers to NSA 

[31,37] which become actual barriers when they reduce the contribution of animal source foods to diets, 

even in households that produce them [38]. Traditional beliefs can also be important facilitators, as 

confirmed in five studies. The most frequently mentioned actual facilitators were the traditional holidays 

and rituals [7,11,38] during which prized commodities, such as meat, would be consumed, while the 

embeddedness of children’s consumption of animal milk in the local culture was reported by Ayele & 

Peacock [7] and Hotz et al. [37] as a potential facilitator.  

Fifteen of the 31 articles in this group emphasised the negative (or positive) influence of social norms on 

gender. Ten of them identified actual barriers related to gender inequity in different areas: roles, 

responsibilities and workloads [32,42,44,56,85]; decision making in both family and production matters 

[44,74]; access to and use of resources including rights to inherit land [33,77,85]; and autonomy of 

movement for example to go to the market or participate in groups’ activities [11,44,56]. Most of the 

above- mentioned aspects, especially in relation to gender roles, were characterized by the social 

construct of “hegemonic masculinity” reinforced by peer and social pressure, as illustrated by Kerr et al. 

[42]. Communities that were empowered as a result of more egalitarian gender social norms [44] were 

described as an actual facilitator and a fertile ground for NSA interventions, while other studies [1,64] 

envisaged better access and control over resources by women as a potential facilitator. Beyond gender 

social norms, local cultures founded on principles of social solidarity, community cohesion and reciprocity 

[11,16,33] which already embedded basic elements of NSA interventions [9,11,37], such as home 
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gardening and collective cooking, hold potential for the successful implementation and scaling of NSA. 

Interestingly, all six articles in this group reported experiences from Africa.  

Another analytical theme in this sub-domain concerned culture- related practices and preferences. Four 

of the 20 articles in this group reported socially disrupting practices as actual barriers, such as crops stolen 

by people [77], fences damaged when wood is taken for fuel [62] or corruption at lower administrative 

levels [3]. Household and community level practices and preferences with regard to knowledge sharing, 

food production and consumption, food processing, hygiene and childcare can also present actual and 

potential barriers, as reported in 16 studies. For instance, at the household-level, Bauchspies et al. [11] 

described that mother shared knowledge from collective cooking practices with their own daughters but 

not their daughters-in-law; this was an actual barrier and a missed opportunity, closely related to cultural 

norms. Furthermore, in some contexts, giving children food from the family meals with no special 

attention to their nutrition requirements [56,65,74] or leaving children with no food while mothers work 

in the field all day [56] are culturally accepted practices but actual barriers to NSA. Potential barriers were 

also identified as suboptimal local care and hygiene [64,69] or feeding practices, for example, giving 

children low- nutrient density food like plain porridge and processed snacks [13,37,41,72]. Conversely, 

household-level practices that prioritize the food and nutrition security of women and children [67], such 

as giving goat milk preferentially to children [7], may be important potential facilitators for NSA. 

Community-wide, cultural preferences for locally produced [37,43] and preserved food [38] can act as 

potential facilitators, while the general preference of not eating chicken meat and eggs but rather selling 

the animals to raise income or saving the eggs to produce chicks [59,64,65] were seen as potential 

barriers, when the goal was to increase the consumption of own-produced nutrient-rich food.  

In relation to other aspects of social systems affecting people’s welfare, food security and nutrition, three 

articles made explicit reference to the lack of peace and security as a critical actual barrier. In the context 

of the Democratic Republic of the Congo, Doocy et al. [25] described the disabling environment in post-

conflict areas characterized by insecurity, political instability, and population displacement. Similarly, 

Poole et al. [3] noted that the lack of security in Afghanistan negatively affected the implementation of 

projects as well as the functioning of the markets and the delivery of public services. Another example 

was given by Fanzo et al. [29] in relation to post-election political violence in Kenya in 2007–2008, which 

further exacerbated poverty and food insecurity in the affected areas.  

Finally, on a related note, van den Bold et al. [4] reported the existence of social safety net programs, 

especially in rural areas, that ensure access to (nutritious) food as an actual facilitator. Though the need 
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for peace and security and for social protection programs would be a common denominator in many 

LMICs, it is valuable that the cited studies highlight their relevance in relation to NSA.  

Local capacity 

 The implementation and potential scale-up of NSA is also influenced by factors related to both the 

institutional capacity of formal structures in the inner setting and the capacity of local communities.  

Factors related to institutional capacity were reported by 14 articles. The actual barriers were mostly 

associated with limited human resource capacity as a result of, for example, low literacy [76], lack of 

technical skills and relevant training [1,4,20,56] especially in more remote areas [3], limited nutrition 

knowledge [1,2,4], high workloads [20,76,80,81], lack of transportation [20], and unstable employment 

[4]. Other actual barriers were a limited understanding of agriculture- nutrition-health linkages [2,3,4] 

and inadequate budgets for salaries [31] and for implementing activities [1,56]. All the facilitators 

mentioned in this sub-domain were potential. They stressed the importance of building capacity with 

relevant trainings and training manuals [1,3,4,30,46,56], particularly through sustained government 

efforts, because better knowledge on nutrition, healthcare, WASH, and agriculture-to-nutrition pathways 

would enable field staff to better implement integrated (NSA) programs. Improved awareness and a 

shared understanding of nutrition multi-sectorality was also envisaged as a necessary step to mainstream 

NSA in the inner setting [2,4]. Finally, improvement in the functioning of health systems, for example, 

increased coverage of vitamin A supplementation or introduction of vaccines, was identified as a potential 

facilitator [29,31,36,46].  

Twenty articles reported factors related to the capacity of the local communities, of which 13 referred to 

the availability of/access to socially relevant resources (other than the natural ones covered under the 

sub-domain bio-physical environment). Four studies remarked specifically on the availability of human 

resources (or a lack thereof) in the inner setting. The reliable presence of human resources in the 

communities was an actual facilitator for NSA interventions [14] as well as other types of interventions. 

Both Dulal et al. [27] and Pradhan et al. [71] recognized the unavailability of labour as an actual barrier 

and related it to seasonal issues such as work-related migration taking people temporarily away from 

implementation areas, or absorption of human resources (in paid labour) during peak growing seasons. 

While access to credit was predominantly described as a potential facilitator [1,5,51,83], Ayele & Peacock 

[7] remarked on the actual enabling role of matching funds provided by local savings and credit 

associations in kick-starting small businesses, which in turn allowed households to spend more money on 

nutrient-rich food. Limited access to knowledge on agriculture, marketing and nutrition in the inner 
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setting was reported as an actual constraint by three studies [56,65,71], while the need to improve 

knowledge building based on past efforts [13,46] and the role of local authorities and NGOs in facilitating 

access to knowledge [85] were highlighted as potential facilitators in three more articles. Another group 

of nine studies in this analytical theme reported contextual factors concerning the access to health and 

agricultural public services (or a lack thereof). Seven of the nine articles considered access to a basic 

package of services, especially in relation to health care, as a potential facilitator for NSA. Muehlhoff et 

al. [56] pointed out that “explicitly co- targeted services can ensure that caregivers with young children 

benefit from multiple sectors’ work”. Finally, three articles illustrated how the existence (or absence) of 

local community structures, such as informal local councils, can act as both barriers and facilitators. Olney 

et al. [65] considered the lack of cooperatives, due to lack of trust among community members, as an 

actual barrier to NSA. Conversely, the same study envisaged the establishment of local cooperatives as a 

potential facilitator, given their prospective benefits in terms of better prices negotiated for collective 

homestead production and more affordable transportation costs to go to markets.  

Bio-physical environment 

 This sub-domain encompasses factors related to the natural environment, such as natural resources, 

climate, and remoteness of sites, as well as the man-made environment (infrastructure). Of the seven 

analytical themes in this sub-domain, three (availability of natural resources, agro-climatic conditions and 

seasonality) were closely interconnected with respect to water issues.  

Twenty-four studies reported factors related to availability of/access to natural resources. Of the 14 

articles that identified actual barriers, nine referred to water constraints, mostly for production, but also 

for hygiene [4,9,32,58,61,62,65,77,81], highlighting a dependence on rainfed agriculture, while five 

studies referred to limited access to (and ownership of) land [4,24,37,71,85]. Availability of water [9,15] 

and land suitable for cultivation [32,50,63,64] were also recognized as important actual facilitators for 

NSA. Among the six articles reporting potential facilitators, the greater emphasis was on water access 

[1,5,32,65,83].  

Agro-climatic conditions concerned unfavourable rainfall, climate, elevation and gradient of the 

agricultural fields, or soil fertility and were predominantly reported as actual challenges to devising 

appropriate NSA programs; 24 studies confirmed this finding, of which a few [9,27,33] also emphasized 

the actual facilitating role of suitable growing conditions.  

Seasonality was another prominent analytical theme in this sub- domain. Seasonal challenges and 

opportunities were identified in 15 studies, of which eleven described actual production constraints 
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experienced during a dry and hot season [15,27,32,37,47,57,65,71,76,78,81] which prevented year-round 

access to nutrient-rich food such as vegetables or milk. Seasonal water scarcity was the link with the 

previous two analytical themes. Another actual seasonal barrier was related to a lack of available land, 

for instance to grow vegetables during the rainy season in India, as priority was given to other crops [71]. 

The predominance of seasonality as an actual barrier validates the statement in Sako et al. [76] that 

“nutrition interventions that require food contributions should account for seasonality in their design”.  

While water scarcity may be recurrent and follow a seasonal pattern, thus becoming predictable to a 

certain extent [actual barrier: 9,33], other weather-related shocks such as droughts and floods may be 

less predictable [potential barriers: 10]. A similar conclusion can be drawn for other predictable and 

unpredictable shocks related to pests and animal diseases. In fact, while pests and mortality of birds due 

to diseases are well-known actual barriers [1,24,57,59,65,68,78] for which management strategies should 

be included in the design of NSA interventions, other more unpredictable shocks, such as an outbreak of 

avian influenza [34], are actual barriers more difficult to anticipate.  

The few studies reporting on the diversity of local conditions [1,3,4] remarked that applying a blanket 

approach, that does not consider the heterogeneous conditions of the inner setting, represents an actual 

barrier for the implementation of NSA programs. The impact of the multiple and interlinked agriculture-

to-nutrition pathways depends on the recognition of the (un)favourable mix of local agro- climatic 

conditions, livelihoods, food availability, public services, natural resource availability, and more. As stated 

by Hodge et al. [1], such awareness “would make some pathways and interventions more relevant than 

others depending on the region”.  

Remoteness and difficult-to-reach implementation sites in the inner setting were reported as actual 

barriers in four studies [27,76,79,80], while a reasonable distance to a market and choosing an 

implementation area within 10 km of a major road, were potential facilitators in a program focusing on 

market development for OFSP [50].  

Finally, of the 15 articles reporting factors related to infrastructures, six referred specifically to WASH 

facilities and ten to other types of infrastructure. Absence of, or poor access to, WASH facilities was 

predominantly an actual barrier [14,26,57,81], while better WASH facilities or access to them was an 

envisioned potential facilitator [4,14,46]. Only Murty et al. [57] remarked on the access to safe drinking 

water from reverse osmosis plants established at village level as an actual facilitator. Several articles 

pointed out the need to improve other physical infrastructures relevant for agriculture and nutrition, such 

as farm- to-market roads, irrigation, post-harvest facilities, energy and telecommunication infrastructures 
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[potential facilitators: 3,4,5,32]. Lastly, poor infrastructures to serve transportation [13,44,75], energy 

[3,75] and irrigation [13,37] were cited as actual barriers.  

Food environment 

 Factors affecting the availability, accessibility, affordability and safety of food, particularly (but not only) 

from a market perspective, were clustered in five analytical themes under the heading: food environment. 

It is interesting to note that none of the articles reviewed reported barriers or facilitators concerning the 

natural/wild food environment, in spite of its recognized relevance in many LMICs. Attention was largely 

on the on-farm and market food environments.  

Year-round availability and access to (nutrient-rich) food, in terms of both quantity and quality, can be 

limited by several factors, as indicated in previous sub-domains of the inner setting (poverty, religion, 

human resources, natural resources, seasonality, weather shocks, and pests). Nineteen articles reported 

factors in this theme, of which 11 described actual barriers. Additional factors, not reported in previous 

sub-domains, were related to the perishability and short shelf-life of certain foods, such as green leafy 

vegetables, as in the case of a HGSF intervention [82], inadequate storage [75] or the top-down impact of 

outer setting policies which resulted in local food systems with limited agricultural diversification and 

prevalent staple foods [56]. The bottom line is that without adequate availability of nutrient-rich food in 

the inner setting (homes, schools, communities), it is not realistic to promote or scale-up NSA 

interventions [74,76,79,80]. Thirteen of the 19 studies in this group considered an improvement of the 

supply side a crucial potential facilitator or even a pre-condition to increasing demand for nutritious food. 

Several options were put forward to ensure that food was not the limiting factor. Hodge et al. [1] 

envisaged agricultural diversification with emphasis on nutrient-rich crops as a key first step. 

Schreinemachers et al. [80] remarked on the importance of increasing supply and stimulating demand in 

parallel, at both household and community level. Hotz et al. [37] and Roche et al. [74] referred to the 

need to expand and diversify the channels for sourcing food (own production, purchase or trade). Other 

studies [4,37,82] highlighted the need to develop and strengthen local value chains, giving particular 

emphasis to post-production phases (storing and processing), starting from the household level [1,32,67].  

A significant category of factors influencing food availability, worth specific attention, concerned the cost 

and availability of agricultural inputs. Fifteen of the 18 articles mentioning this theme reported actual 

barriers. Apart from a few studies referring to an overall lack of agricultural inputs [56,60,85] and their 

cost [16] as a primary barrier to production, most of the articles referred to specific type of inputs: seeds 

and planting materials [1,9,50,57,65,71,77,78], fertilizers [24,29], and vaccines [59]. Schreinemachers et 
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al. [77] remarked on the hindrance caused by the unavailability of seeds in small packs suitable for home 

production. As for the potential facilitators, three studies [4,9,83] highlighted the need for reliable and 

accessible local sources of seeds, to minimize the reliance on expensive imported seeds, while one study 

[56] advocated access to a diverse pool of seeds and planting material to promote food diversification 

and “align agriculture to dietary requirements”. Furthermore, Low et al. [50] envisaged the increased 

availability of drought-resistant varieties to match specific local agro- climatic conditions, while Ha et al. 

[32] remarked on the motivational effect that subsidized, high-yielding vegetable seed kits suited for 

different regions could have on the adoption of home gardens.  

Access to technology was reported as an actual barrier in a few cases: distance to the nearest mill 

discouraged the use of whole grains [11]; a focus on staple foods contributed to poor agricultural 

diversification [56]; and an increased use of chemical pesticides in homestead production raised concerns 

for human and animal health [10]. New technologies, such as biofortification, and the development of 

higher- yielding and more nutrient-dense varieties, would represent important potential facilitators [4] 

while the use of sustainable land management technologies could be instrumental for year-round 

production in home gardens [32,83].  

Twenty studies reported factors associated with the market environment either in terms of market access 

and/or food prices. The limited access to market was primarily acknowledged as an actual barrier in eight 

articles, some of which elaborated on the underpinning reasons, such as transportation costs [65], 

distance to market [27,44] or poor physical infrastructure [44,59], that increase transaction costs and 

marketing risks. Such barriers affect not only the supply side but also the demand side. In fact, the lack 

of, or poor access to, markets was an actual constraint to obtaining the variety of ingredients needed for 

a diverse and nutritious diet [56,75], enhancing the risk of monotonous, nutrient-poor diets and reliance 

on mobile vendors, especially in remote areas. Hodge et al. [1] envisaged that, in addition to increasing 

the production of nutrient-dense foods, improvement of market access and related infrastructure would 

be a potential way to enhance the nutrition-sensitivity of agriculture. The enabling role attributed to 

market access by seven studies and the assumption that “markets could be improved within the life of a 

project” [13], make this potential facilitator a very powerful factor to leverage with multiple actions at 

inner setting level, including (NSA) projects with strong market development components [50]. 

Nevertheless, the existence of surplus production is an essential condition for development of local 

markets. The price of food was reported as an actual barrier in six studies, three of which remarked 

specifically on the prohibitive cost of animal source foods [30,38,59], reducing the contribution of fish, 
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meat and eggs in the diet. Food affordability was reported to be a key potential facilitator in four studies 

but depended on a number of aspects. It is context-dependent; for example, Reinbott et al. [72] remarked 

that fish is commonly available and affordable in rural Cambodia, making it part of the daily diet. It also 

depends on the existence of agricultural subsidies that lower the price of food [1] or on diversification of 

food sources, for instance purchasing from local producers who sell at lower prices than in markets [37]. 

In a more dynamic market scenario, the establishment of public-private collaborations for production of 

nutrient-rich foods, such as formulated porridge mixes for young children using local ingredients, could 

offer another potential route towards more affordable food [37].  

Food safety was explicitly mentioned in four studies. In the case of Afghanistan, a market food 

environment highly reliant on low quality food imports poses an actual barrier with serious health and 

safety risks [3]. In other contexts, aflatoxin contamination and lack of pest-free storage could also 

potentially affect food safety [37,45]. An improvement in post-production strategies to ensure the 

hygienic preservation and storing of food is recommended [1].  

Horizontal and vertical coherence 

 Two interlinked analytical themes were identified in this sub-domain. Horizontal coherence deals with 

the multi-sectoral/multi-stakeholder collaboration and coordination. Of the 12 articles reporting on it, six 

identified the lack of horizontal coherence in the inner setting as an actual barrier. It was exemplified by 

a “silo approach” due to rigid administrative divisions and task allocation [1,2,4,76], duplication of efforts 

by agriculture and health staff due to lack of synergy [20] as well as a lack of coordination and 

accountability across sectors, leading to ineffective program implementation [3,4]. Most of the articles 

(eleven) reported potential facilitators, such as establishment of dedicated multi-sectoral nutrition units 

at lower administrative levels [4,5,46], and harmonization of key health- and nutrition-related messages 

disseminated by agriculture and health extension staff [1,65], made possible through development of 

integrated training materials. Five articles referred more generally to factors such as multi-sectoral 

collaboration, accountability, and links between relevant programs/stakeholders at local levels 

[1,3,4,34,65], which need improvement to increase ownership and coordination of NSA, prevent 

duplication, make efficient use of limited resources and maximise nutrition outcomes. Muehlhoff et al. 

[56] and Reinbott et al. [72] were the only ones to get closer to the idea of co-location of interventions by 

design, advocating “integrated programs/explicitly co- targeted services” and “joint programs”, as 

potential facilitators, to ensure that beneficiaries could take full advantage of multi-sectoral efforts.  
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Vertical coherence deals with the multi-level coordination of NSA and captured factors, such as the 

existence of vertical sectoral links, the alignment of local priorities with national policies, the institutional 

architecture and information flows, linking the inner setting with the outer setting. For synthesis purposes 

and to avoid duplication of results, these factors are reported in the outer setting domain to provide a full 

overview in relation to vertical coherence.  

Outer setting domain  

The outer setting represents the broad environment surrounding the implementation context in which 

NSA projects operate (Figure 7.5).  

 

Figure 7.5. Framework for the synthesis of external factors in the outer setting domain 

Of the 85 reviewed articles, 22 reported external factors pertinent to this domain (Table 7.4). The great 

majority of these factors were derived from the five articles focusing on the enabling environment for the 

NSA approach. While these articles reported on both actual and potential facilitators, the barriers were 

almost exclusively actual hindering factors. Articles that reported on actual barriers generally included 

potential facilitators to counteract the perceived constraints. Five sub- domains emerged from the 

thematic analysis and were used to cluster outer setting factors: global governance; national political and 

social environment; national policy and legislative environment; financing and institutional capacity; and 
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vertical and horizontal coherence. The overview of the findings for the outer setting is presented in 

supplementary files of the published chapter 7.  

Table 7.4. Overview of the 22 studies reporting outer setting factors 

Sub-domains  Analytical themes (no. of studies)  Studies reporting 
facilitators/barriers  

Global governance  Global advocacy (9)  1, 2, 3, 4, 12, 30, 49, 
52, 56  

National political and social 
environment  

Stability of the social environment (2)  3, 4  

 Political commitment (6)  1, 2, 3, 4, 76, 78  
National policy and legislative 
environment  

NSA evidence base (4)  1, 2, 3, 4  

 Policy priorities and agenda setting (11)  1, 2, 3, 4, 5, 9, 20, 52, 
56, 75, 78  

 Policy making (5)  1, 2, 3, 4, 8  
 Nutrition-sensitivity of existing laws, 

policies and programs (6)  
1, 2, 3, 4, 5, 53  

 Policy implementation (7)  1, 2, 3, 4, 5, 13, 30  
Financing and institutional 
capacity  

Financial resources (12)  1, 2, 3, 4, 5, 8, 20, 30, 
53, 56, 62, 65  

 Institutional capacity (7)  1, 2, 3, 4, 5, 8, 20  
Vertical and horizontal coherence  Multi-level coordination (3)  1, 3, 4  

 Multi-sectoral/multi-stakeholder 
collaboration and coordination (11)  

1, 2, 3, 4, 5, 8, 12, 34, 
56, 65, 72   

 

Global governance 

 This sub-domain comprised factors related to international/multi-national advocacy working to stimulate 

cooperative action in support of nutrition security, including NSA. Global advocacy was highlighted as an 

actual facilitator in seven of the nine studies in this group. Six articles related advocacy to the country’s 

official signing up for the Scaling Up Nutrition (SUN) movement – a relevant global forum for actors 

engaging in NSA. In van den Bold et al. [4], the SUN membership was referred to as an important advocacy 

step towards “an increasingly nutrition-sensitive policy environment”, while Hodge et al. [1] remarked on 

the official commitment to address nutrition and the impetus for the formation of (country-based) multi- 

sectoral platforms that followed endorsement of the SUN movement. Fernandes et al. [30] referred to an 

outcome of advocacy efforts, namely inclusion of HGSF as key intervention under the food security pillar 

of the Comprehensive Africa Agriculture Development Programme. Similarly, Hodge et al. [1] observed 

that as a result of the prioritization of NSA by the global community, donor interest in such initiatives 

appeared to increase, with a cascading positive effect on policy making. Finally, two studies [12,49] 
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inferred that linking NSA with other hot topics on the global agenda, such as climate change and HIV/AIDS, 

could potentially create a positive leverage for NSA advocacy.  

National political and social environment 

Factors related to the political sphere and the stability of social systems at national level were clustered 

in two analytical themes. Regarding the social environment, two articles highlighted well-known actual 

constraining factors, namely corruption and lack of security in post-conflict areas [3] as well as issues of 

class division [4].  

Regarding the political environment, four of the six articles in this group reported a favourable political 

environment to NSA as an actual facilitator. The supportive environment was qualified by strong political 

will, commitment through official endorsement [1,78], leadership and accountability [4], which as 

illustrated by Sako et al. [76], may lead to government buy-in. However, a number of actual barriers were 

also recounted. Firstly, nutrition is not perceived as a vote-winner in politics; more “tangible” programs, 

such as infrastructures (roads and schools) or job creation, are often prioritized because of their quick 

impact and budget availability within a political cycle [1,4]. Secondly, decentralization and staff turnover 

may reduce incentives, and in turn political will [4]. Thirdly, lack of political leadership on nutrition at 

government level, in particular within a Ministry of Agriculture, is a recognized challenge [1,3] and, as 

described by van den Bold et al. [4], may be exacerbated by a resistance to change.  

National policy and legislative environment 

 Five analytical themes were identified in this sub-domain: NSA evidence base; policy priorities and 

agenda setting; policy making; nutrition-sensitivity of existing laws, policies and programs; and policy 

implementation.  

Four studies elaborated on factors associated with NSA-related evidence of which three [1,3,4] concurred 

with the lack of good quality evidence on NSA policies and programs, especially about what works, and 

about cost-effectiveness. They described it as an actual barrier and underlined that existing evidence is 

scattered (mostly from pilot projects or agricultural interventions with specific nutrition outcomes), data 

is often of low quality (inaccurate, incomplete or outdated), not harmonized across sectors (collected 

independently and not integrated enough to understand the linkages among agriculture, nutrition and 

health), not sufficiently disaggregated to understand potentials and limitations of different contexts, and 

costly to obtain. Hodge et al. [1] pointed out that poor dissemination of evidence is another important 

actual barrier. Concerns exist regarding the capacity of ministries and other stakeholders to design 
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effective and appropriate policies and programs when they are not even aware of the existence of 

relevant findings and recommendations or, as in the case of policy makers, evidence is not available in a 

form that they can readily use. The bottom line is that without convincing evidence, it is difficult to get 

donors and policymakers’ support, leading to a situation in which policies are often disconnected from 

reality as their formulation is not supported by evidence. The importance of research-based evidence to 

influence policy making, and its role as actual facilitator, is evinced from the impact of past research, such 

as the Lancet series, the Cost of Hunger studies and the IFPRI reports [1]. Furthermore, to strengthen 

research and the evidence base, timely and integrated food and nutrition monitoring systems with 

interlinked nutrition/health and agriculture/food security indicators should be in place [1]. Policy makers 

are particularly interested in evidence about cost-effectiveness of interventions, what works at scale (pilot 

projects that can be replicated), real-life stories and case studies, and successful policies and programs, 

also from other countries [4]. Consensus on appropriate metrics and indicators and who should be 

accountable for them has yet to be reached [1].  

Eleven studies reported factors related to policy priorities and agenda setting. Five of the 11 articles in 

this group remarked on the lack of emphasis on NSA-relevant priorities. This actual barrier was related to 

the agricultural sector’s limited understanding of the multiple dimensions of nutrition and its 

conventional focus on the food supply side [2]. Similarly, public health policies are largely oriented to 

disease prevention and cure, but not linked to longer-term food-based strategies [3]. Furthermore, as 

highlighted by van den Bold et al. [4] nutrition appeared to gain attention only when there was political 

pressure or when incentives were provided. Among the five studies that presented an increased emphasis 

on nutrition and NSA-relevant priorities as a potential facilitator, Muehlhoff et al. [56] explained it by a 

perceived need to align agriculture with dietary requirements, while Lachat et al. [2] referred to the 

potential and need of agriculture to address both undernutrition and overnutrition. Other actual barriers 

to policy priorities and agenda setting were: i) a dominant policy focus on increased production of staple 

crops and market-oriented commodities, which contrary to expectations may have undermined the food 

and nutrition security of local communities [1,4,75] and the sustainability of food systems [5]; and ii) a 

current policy focus on nutrition-specific interventions based on the widespread perception of nutrition 

as a health issue often in association with emergency situations [1,3]. The issue of an externally driven 

agenda reliant on the financial support of international donors and powerful (private sector) lobbies was 

also pointed out as an actual barrier [1,3,4]. This was a sensitive point, as donor influence does not 

necessarily have a negative connotation and as remarked in the same studies, other actors, such as NGOs, 

researchers and civil society, can also influence policy decision-making. Finally, van den Bold et al. [4] 
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emphasized the importance of milestone events, for example the 2011 New Delhi conference “Leveraging 

Agriculture for improving Nutrition and Health”, as actual facilitators and catalysts for agenda setting, 

gaining attention for the importance and urgency of sustainable food-based approaches such as NSA.  

Five studies reported factors related to the policy making process. An actual barrier was identified by 

Poole et al. [3] in relation to what is known as “parallel governance”, which occurs when policy is being 

developed in silos by different sectors or, as in the case of Afghanistan, by not only the government but 

also non-governmental actors (development agencies and international NGOs) without mutual 

involvement. Linking back to the NSA evidence base theme, three studies indicated that policies are often 

formulated or revised without being informed by evidence. Van den Bold et al. [4] explained the main 

reasons underpinning this actual barrier, namely: lack of incentives due to poor accountability, the fact 

that policy makers often lack capacity and have no time to wait for and to scrutinize evidence, and the 

experience that academic publications may not be a suitable vehicle to provide evidence to policy makers. 

Hodge et al. [1] mentioned the interests of individuals or powerful lobbies prevailing over evidence as an 

additional reason. Potential facilitators were envisaged in the increased use of evidence to inform policy 

[1], a less centralized consultation process for policy formulation [3], the enhanced capacity of policy 

makers to use evidence [2], and the need for continuous engagement with policy makers, employing more 

effective communication tools [4]. Apart from not being informed by evidence, policies seemed also to 

neglect the heterogeneity of social, economic, political and agro-ecological conditions in a country 

[1,3,4,8], which was perceived as an actual barrier. Poole et al. [3] pointed out that in some cases, the lack 

of policy contextualization was due to policies being adopted or adapted from other countries. A more 

context-sensitive approach in policy formulation would be potentially beneficial for NSA [1,3]. Finally, the 

lack of policy continuity due to staff turn-over at government or donor agency level was also mentioned 

as an actual barrier in the policy making process [3,4]. Frequent staff rotation perpetuates a culture of 

short-termism which is not compatible with the long-term vision required for food-based approaches.  

Factors related to the nutrition-sensitivity of existing national laws, policies and programs were identified 

in six articles. Among the four studies that referred to the nutrition-sensitivity of relevant laws, Hodge et 

al. [1] clearly described the lack of a supportive legal framework for NSA as an actual barrier. This is quite 

a crucial point because, as reported by Zamora et al. [5], an enabling legislative environment proved to 

be an actual facilitator which contributed to the success of NSA projects by providing legitimacy and 

access to funds. Four studies in this group referred to the nutrition-sensitivity of existing policies as an 

actual facilitator for NSA. However, as remarked by van den Bold et al. [4], the development of multi-
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sectoral nutrition- sensitive policies is a relatively recent undertaking. The lack of integrated agriculture 

and nutrition policies at most levels of governance remains a recognized actual barrier [3]. Although some 

authors reported finding more policy documents containing nutrition objectives [2], others reflected that 

nutrition is often implied but seldom explicitly mentioned in agricultural policies [1]. Another aspect 

concerned the nutrition-sensitivity of existing national agricultural programs, with two studies reporting 

actual reasons for limited nutrition-sensitivity. Firstly, among the agriculture-to-nutrition pathways, most 

emphasis still lies on increasing food production (especially quantity) and income from agricultural sales 

and employment and on lowering food prices, neglecting other dimensions of nutrition-sensitivity, 

especially those related to women’s empowerment [3]. Secondly, incorporating nutrition objectives and 

indicators in agricultural programs can be challenging, which inhibits their use as delivery platforms for 

nutrition- related interventions [2]. This last challenge could be more easily overcome in agricultural 

programs focused on food processing and safety that are run in collaboration with food scientists [2], or 

in the context of smaller agricultural projects implemented by NGOs [3]. A potential barrier was also 

envisaged concerning the fact that integration of nutrition in agricultural programs may be on paper to 

meet governments or multi-national authorities’ requirements but is not seen in practice [1].  

Issues related to policy implementation were highlighted by seven studies. Even though the commitment 

to nutrition has progressively been translated into policies, all seven remarked on the gap between policy 

making and implementation as an actual barrier. The most common problem concerned “how to 

operationalize”, as evinced by the lack of strategies and guidelines for implementation, often leading to 

blanket approaches with ineffective targeting [1,2,13]. A lack of incentives was another reason given [1]. 

As described by Lachat et al. [2], the translation of policy commitments into action, potentially, would 

require “a coherent policy environment across the food system that aligns recommendations for each 

level with local action on the ground”. This would also entail: more inclusive consultative processes, not 

just at the implementation stage (when policies have already been formulated) but also in the policy 

making process [3], as well as incentives for those tasked to operationalize the integrated, multi-sectoral 

policies [1,5], and purposive targeting [2,5]. According to Hodge et al. [1] and van den Bold et al. [4], to 

reduce the gap between policy making and implementation, it would also be necessary to enhance the 

nutrition sensitivity of agricultural programs by promoting nutrition-sensitive value chains and biofortified 

crops, but most of all, a diversification of agricultural production which emphasizes nutrient-rich crops 

over cash-crops. These actions, among others, would contribute to a transformation of the agri- food 

systems that should, to be inclusive of the most vulnerable groups, provide affordable (or free of charge) 

inputs and technologies [5]. Finally, from the point of view of policy implementation, the fact that the 
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number of NSA programs implemented is increasing [1,4], combined with the expectation that a shift 

from short-term interventions to longer-term food-based programs is needed [3], holds promise for the 

future of NSA.  

Financing and institutional capacity 

Another group of articles relates to the financing of NSA and the capacity of institutions, especially of 

human resources, in the outer setting. Concerning the financial resources, seven of the 12 studies in this 

group reported underfunding or poor management of financial resources as actual barriers. Uncertainties 

on the availability of funds, due to system variables such as funding cycles and currency fluctuations, have 

a direct impact on NSA projects [8] as exemplified by delayed government payments halting or slowing 

down implementation of field-level activities [53,56]. Five studies referred to the mobilization of financial 

resources in support of NSA-related activities as an actual facilitator. It should be noted that the increase 

in NSA-dedicated funds is a relatively recent development [2,4,5]. However, as a potential facilitator, 

improvement is needed in resource management, in terms of timeliness, adequacy and prioritization 

[4,62].  

Limited institutional capacity is a common constraint. Six of the seven studies in this group reported the 

lack of capacity at multiple levels (from field to system) and across stakeholders (policy makers, 

researchers, NGOs, extension workers, among others) as an actual barrier. The largest gap was in terms 

of human resource capacity, mostly exemplified by the limited manpower and the lack of qualified 

personnel [1,2,4,20]. In the context of Afghanistan, Poole et al. [3] indicated that lack of security, physical 

remoteness, high prevalence of illiteracy and generally inadequate salaries further exacerbated the 

institutional capacity gap. Five studies highlighted actual barriers related to the limited 

understanding/knowledge of the agriculture-nutrition linkages at different levels and across sectors. The 

barrier was particularly frequently noted in the agriculture sector [1,2,4]. A relevant concern expressed 

by Poole et al. [3] was the use of food security and nutrition terminology to secure funds, but without real 

insight on these concepts. Potential facilitators were envisaged in the strengthening of technical, 

operational, and strategic capacity [1,4]. Furthermore, three studies advocated development of a shared 

understanding of the multi- sectorality of nutrition [1,2,4] with emphasis on evidence-based awareness 

[4]. The availability of NSA-relevant trainings across countries, as in the case of North-South and South-

South exchange programs, and at different levels (PhD, Master or lower) was reported as a promising 

actual facilitator [1,2,4]. For example, Lachat et al. [2] referred to the two-year MSc programme in 

nutrition offered by a University in Dakar to students with a variety of backgrounds including agronomy 
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and veterinary sciences. Along with review of official academic curricula in agriculture, Hodge et al. [1] 

stressed the importance of including nutrition in more informal training, such as that offered to 

agricultural extension workers and in Farmer Field Schools. Strengthening of capacity is potentially 

needed not only on agriculture and nutrition but also on WASH, healthcare, gender roles, and child 

feeding [4]. Actual barriers in relation to training materials, such as production costs, translation into local 

languages, access and dissemination, will also need to be addressed [1,4,20].  

Vertical and horizontal coherence 

 Similarly, to what was described above for the inner setting, also in the outer setting a number of factors 

are related to multi-level coordination as well as multi- sectoral/multi-stakeholder collaboration and 

coordination. Three studies provided insights on multi-level coordination. Hodge et al. [1] remarked on 

the existence of weak vertical links (national to local) regarding the coordination of nutrition, especially 

within the Ministry of Agriculture, as an actual barrier. The other two studies discussing issues of limited 

vertical coherence also reported actual barriers in relation to decentralization of authority and 

responsibility for agriculture and nutrition to lower administrative levels. The constraints were related 

either to delayed implementation [1], limited expertise at local level [3] or difficulty in accessing relevant 

resources in local languages [4]. Vertical coherence becomes even more challenging when, as in the case 

of Afghanistan, implementation is delegated to international NGOs and consultancy firms, which operate 

in line with central government directives but are usually not locally accountable [3]. More generally, lack 

of accountability due to ineffective monitoring and evaluation (M&E) frameworks was reported as a 

critical actual barrier [1,3,4]. According to Hodge et al. [1], a potential facilitator for the improvement of 

NSA vertical coordination could be the alignment of local priorities with national policies and plans. 

However, improvements in vertical coordination are affected by the complexity of the institutional 

architecture (formal and informal). Identification of key nodes/authorities in the institutional structure, 

such as provincial governors’ offices, as well as improved information flows and knowledge management 

moving towards e-governance could be powerful potential facilitators [3].  

Eleven studies reported factors related to multi-sectoral/multi- stakeholder collaboration and 

coordination at the level of the outer setting. Three articles highlighted actual barriers in relation to the 

ownership of the NSA agenda. Hodge et al. [1] and van den Bold et al. [4] remarked that, in the common 

perception, nutrition is the mandate of the health sector, while production is the mandate of the 

agriculture sector. This consolidated perception perpetuates a ‘silo approach’. Collaboration between 

sectors becomes even more challenging when, as in the case of Kenya, the implementation of a Food and 
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Nutrition Security Plan “falls under two ministries with distinct mandates” undertaking independent 

initiatives and competing for limited resources [1]. Giving agriculture a more explicit role in nutrition 

action plans [1] and facilitating a results-oriented dialogue between the agriculture and health sectors [2] 

are envisaged as potential facilitators towards a shared vision for NSA. Furthermore, in relation to multi-

sectoral/multi-stakeholder collaboration, six studies described the existence of dedicated nutrition units 

in NSA-relevant ministries and/or cross-sectoral coordinating bodies on nutrition (or a lack thereof) as 

important influencing factors. According to Hodge et al. [1], the SUN membership was a catalyst for the 

formation of (national) multi-sectoral platforms. While the presence of a nutrition unit within the Ministry 

of Health is to be expected, the creation of such a unit within the Ministry of Agriculture [1] as well as the 

establishment of cross-sectoral coordinating bodies on nutrition [2,3,5] are relatively recent 

developments, perceived as actual facilitators. In particular, the enabling environment for NSA is 

strengthened when the functions and multi-sectoral composition of the national coordinating authorities, 

such as National Nutrition Councils, are replicated at the lower administrative levels [5]. Even though 

there are signs of improvements, ineffective collaboration remains a problem, especially with regard to 

NSA-relevant sectors beyond agriculture and health, such as education. As pointed out by Hodge et al. 

[1], the underpinning actual barrier is the lack of a common language among sectors, which in turn 

hinders the type of information sharing needed to address persistent malnutrition problems [8]. To 

promote convergence and take the NSA agenda forward, a concerted effort should be made to improve 

collaboration not only among sectors [4,56,72], but also among relevant programs [4,65] as well as 

stakeholders such as governments, academia, international organizations, NGOs, private sector, and civil 

society [1,3,5]. Improving that collaboration was perceived as a potential facilitator. For example, in the 

context of a conflict-ridden country such as Afghanistan, a Government-NGO partnership was perceived 

as a viable alternative to compensate for the limited capacity of the public sector to implement projects 

and deliver public services [3]. Finally, eight of the eleven studies in this group reported factors related 

more specifically to multi-sectoral/multi-stakeholder coordination. Three studies remarked that 

ineffective coordination and a lack of M&E and accountability across sectors are actual barriers to 

integrated nutrition actions [1,3,4]. The pervasive nature of these barriers is confirmed by those articles 

advocating strengthening the cross-sectoral coordinating mechanisms [1,2,4] and linked M&E systems 

[1,2,3] as potential facilitators to maximise the impact of NSA interventions. Improved communication as 

well as harmonization of nutrition-related messages across sectors was thought to have an important 

potential role [1,3,65] in enhancing horizontal coordination of NSA.  
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7.5 Discussion 

This systematic review contributes to fill in the gap on what works, doesn’t work and might work in 

relation to the implementation and scale-up of NSA in LMICs with a rich body of evidence mostly derived 

from the large number of studies published on the topic in recent years (2015–2019). To our knowledge, 

this is the first study that takes a holistic system approach, in line with the lessons that emerged from the 

LANSA research (Gillespie et al., 2019a), to identify and analyse intervention, contextual and external 

factors influencing NSA. Our findings across the three domains can help decision-makers at multiple levels 

to strengthen future NSA programs/projects and anticipate possible pitfalls to maximise NSA’s potential 

to reduce undernutrition in LMICs.  

From our findings, it became clear that, very frequently, studies report influencing factors as “potential”. 

While actual factors carry a heavier weight as they are drawn directly from experience (based on empirical 

evidence and lessons learnt), the value of potential factors should not be underestimated. In our study, 

many factors, though formulated as “potential”, were derived from the project experience of what did 

and did not work and were presented as post-implementation recommendations for future interventions, 

proposing how to make them work better. Based on our experience, potential factors could enrich the 

NSA knowledge base and should be considered in the development of future projects.  

In our review, the findings at domain level, to a certain extent, confirm results of previous reviews and 

more recent literature on NSA and multi-sector nutrition programming. Specific examples of the identified 

barriers and facilitators shaping the NSA enabling environment (Aryeetey and Covic, 2020; Coile et al., 

2021; Gaihre et al., 2019; Gillespie et al., 2015a, 2015b, 2017, 2019b; Wesley et al., 2019) and the inner 

setting (Broaddus-Shea et al., 2020; Fiorella et al., 2016; Gaihre et al., 2019; Gillespie et al., 2015a, 2017; 

Ruel et al., 2018; Wesley et al., 2019) were similar to those already described. Individual success and 

failure factors in the NSA interventions have also been reported (Fiorella et al., 2016; Ruel et al., 2018). 

However, several interesting and valuable learnings emerged from the overarching insights at the 

interface among the three domains: NSA interventions, inner and outer settings. We focus our discussion 

on these overarching reflection points which transcend specific types of NSA interventions.  

7.5.1 Interface inner setting and NSA interventions domains  

It became noticeable that the demarcation between the domains ‘NSA interventions’ and ‘inner setting’ 

can be very subtle, because factors of the inner setting can become part of the interventions domain, if 
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they are ‘internalized’ by intentional integration in the strategy and design of a project. This possibility 

explains the potential overlap of certain factors between the two domains.  

NSA is not a silver bullet 

Despite many advocating NSA as a solution to the food insecurity and nutrition problems of poor and 

vulnerable communities, the empirical evidence supporting our findings confirms that poverty remains a 

key obstacle to equality and eligibility for inclusion in NSA projects. Similar to what is observed in most 

development projects, the resource-poor, even when explicitly targeted, cannot fully benefit and often 

drop out as a result of the additional strain NSA projects put on their already limited resources (Nichols, 

2020; Okello et al., 2021). There is some evidence, however, that even when NSA-related agricultural 

activities take up more of women’s time, it may not have detrimental effects on maternal or children 

nutrition and health outcomes, as shown in an Enhanced Homestead Food Production programme in 

Burkina Faso (van den Bold et al., 2021). A situation analysis describing the main malnutrition-related 

problems and the groups most affected is a crucial first step to identify the key priorities in different 

contexts (Coile et al., 2021). The recommendation is to take a systems approach in conducting such a 

nutrition situation analysis to ascertain barriers and opportunities across different sectors, actors and 

levels (Bose et al., 2019). Furthermore, for NSA projects to be effective, integration or co-location with 

other interventions aimed at improving livelihood/income opportunities of the very poor and/or ensuring 

social protection should be envisaged (Gillespie et al., 2019a). As tested by Alam et al. (2020) adding 

unconditional cash transfers to the mix of agriculture-nutrition interventions could also amplify the 

benefit for rural women.  

NSA is not a blanket solution  

It is common for international agencies and Governments to promote solutions that can be widely and 

readily applied to meet their targets. However, we found that the impact of NSA interventions depends 

on the recognition of the favourable or unfavourable mix of local conditions, as also indicated in previous 

research (Fiorella et al., 2016; Gillespie et al., 2019a; Ruel et al., 2018). Therefore, a homogeneous 

approach using pre-defined intervention packages may not be the best (Ezezika et al., 2021), even within 

the same country (Broaddus-Shea et al., 2020; Busse et al., 2017). Appropriateness is crucial and is a 

matter of context but also timing. Our findings showed that the most effective way to achieve 

acceptability is by ensuring that intervention design fits with existing conditions. However, when the 

planned intervention aims to introduce ideas that are new to the local context, it is necessary to invest in 

design choices that foster the acceptability of the new ideas. 
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Building on previous experience  

Although the context is specific for each project, our findings demonstrate the relevance of the lessons 

learnt and recommendations from past experience in other projects, which can provide useful guidance. 

The importance of experiential learning, documentation, and access to lessons from different contexts to 

enhance evidence-based implementation of multi-sectoral nutrition actions and impact on the ground 

was highlighted in previous studies (Gillespie et al., 2017, 2021). For example, Gillespie et al. (2015a) 

acknowledge the importance of monitoring and evaluation in generating evidence and stimulating 

learning about the scaling-up process beyond context-specific experiences. Our results show that on many 

aspects critical for the success of NSA projects, ranging from local culture and acceptability to seasonality 

and access to resources, there is already sufficient evidence to avoid “reinventing the wheel” and on how 

to avert predictable risks and pitfalls. Project implementers are frustrated when targeted beneficiaries 

diverge from the original project design, but there is always a reason, valid for those involved, which is 

often related to a misalignment between the project plan and people’s actual needs, preferences, and 

capacities.  

Predictable and unpredictable risks  

In the implementation of a complex project, such as NSA interventions, there are risks that it will not be 

implemented as planned and that it might not succeed in reaching its objectives. The risks we identified 

included a lack of resources (human, financial) and infrastructure, or a mismatch between intervention 

activities and the local needs. We also found that risks may result from unexpected changes in the local 

situation, for example, because of weather events or political changes. When planning a project, the 

potential risks should be considered carefully. For those factors that cannot be avoided or planned for, 

solutions can be found by increasing flexibility in the design of projects as well as building capacity and 

resilience at local level. However, risk analysis and mitigation often receive inadequate attention not only 

at project level but also at national level in the framework of the multi-sectoral nutrition plans (Coile et 

al., 2021). The importance of this aspect has become particularly evident since the COVID-19 pandemic 

further exacerbated the pool of existing risks (SUN Movement, 2020).  

In-built flexibility  

Although the most effective way to achieve adoption and sustainability of the NSA interventions is by 

making choices that fit with existing conditions, this requires a thorough and often long-term knowledge 

of the context. Our findings highlighted that when such knowledge is lacking, it is even more important 

to ensure flexibility in the design of the project to allow sufficient margins for changes in the planned 
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interventions, especially in case obstacles arise (Nielsen et al., 2018). The use of a theory of change in 

combination with sound and timely monitoring and evaluation as part of an iterative learning process can 

provide a solution (Olney et al., 2013; Ruel-Bergeron et al., 2019). However, the demands of rigorous 

research to enhance the evidence base could be in conflict with such a flexible project implementation 

and slow down the process with negative consequences on the overall impacts; finding the right balance 

is the key.  

Tension as a result of interventions  

Even well-intended and well-designed projects/interventions can cause friction. Interventions aim to 

change things with the goal of improving (elements of) the dominant system, in the case of NSA 

interventions, the food system. They are often motivated by a perceived need or vision for positive change 

(Gillespie et al., 2015a). NSA interventions often involve changes that affect the existing culture, structure 

and practice which may raise the level of tension to a point that undermines (rather than maximizes) the 

overall impact of the intervention. As shown in our results, the level of tension is affected by the degree 

of community engagement at different stages. It is important to strike a balance on the acceptable level 

of tension, enough to stimulate sustainable and replicable positive changes. For that to happen, 

intermediate (often sub-optimal) solutions may be a safer path in the transition. Similarly, a balance must 

be struck between the fit-for-purpose of an intervention (appropriateness to achieve the intended 

objectives) and its fit-to-context (appropriateness to the context in which it is implemented), to set 

realistic expectations on the acceptable margins of change.  

Building on existing structures  

Integration of interventions into existing (formal and informal) local structures/institutions, such as 

community groups and extension services, can be a powerful strategy to minimize the friction and 

increase acceptability while also enhancing long-term sustainability. As shown in our findings, recognizing 

the value of existing structures and strengthening of their capacity are crucial aspects of this strategy. 

However, as pointed out by Muehlhoff et al. (2017), strengthening of local capacity through projects, 

while desirable, may not be sustainable if there is no system in place in the inner setting to maintain and 

make use of it.  

Short-term versus long-term  

Our findings underline the recurrent tension between expectations and results in the short and the long 

term - a trade-off recognized also in relation to scaling-up impact on nutrition (Gillespie et al., 2015a). The 

tension between short and the long term is largely influenced by the limited resources of donor-funded 
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programs and prospects of their impacts, sustainability, and potential scalability. Factors most reported 

as resulting in a lack of success were short project duration and inadequate financing. Interventions aimed 

at reducing undernutrition by changing behaviours, empowering communities, and strengthening local 

structures need a longer timeline than conventional funding cycles (Wesley et al., 2019). Furthermore, for 

long-term sustainability and scalability, it is crucial not only that an intervention works well, but it should 

also be cost-effective compared to other alternatives, considering relative costs and health/nutrition 

outcomes. This is particularly important in LMICs, where resources and funds are usually limited. Finally, 

success depends on the alignment of the NSA program nutrition objectives with the approach applied, 

including targeting (areas/groups with higher potential for impact) and the length of time needed to 

achieve these objectives (Ruel, 2019). However, as noted by Gillespie et al. (2015a) reasons for success 

derived from small-scale implementation may not apply when interventions are scaled-up due to 

increased complexity, different contexts, or intervention characteristics.  

Additional tensions arise when projects provide free inputs and financial incentives for participation in 

project activities in the interest of achieving results in the short project timespan. Examples from our 

findings of problems created by these common practices are: resistance to a bartering system caused by 

the expectation of free distribution of food by NGOs; the distribution of free OFSP vines discouraging 

investments in vine conservation; or the decline in chicken vaccination once the project stopped providing 

the subsidized service. In contrast, investing in local capacity and making use of locally available resources 

increase self-reliance and are more likely to lead to long-term success.  

When projects support the establishment of local enterprises/ community-based structures as a reliable, 

affordable source of inputs, such as village nurseries, reliance on external sources was reduced and 

sustainability enhanced. While projects should strive to achieve both short- and long-term results, the 

choices are complex and a challenge for project design.  

Transition strategy  

The idea of a clear “entry and exit strategy” may be sound in the framework of conventional short-term 

projects (5 years at the most) as described by Haselow et al. (2016). However, from our review it appears 

that the shift towards long-term, multi-sector food-based system approaches such as NSA may call for a 

different type of strategy, namely a “transition strategy”. This strategy involves progressively expanding 

on the scope of interventions and targeted population, and introducing new elements as initial objectives 

are met and new needs are identified. In this evolving scenario, the need to combine process evaluation 

studies with rigorous impact evaluations become even more urgent to understand why and how impact 
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has (not) been achieved (Olney et al., 2013; Ruel-Bergeron et al., 2019). The type and timing of transition 

strategy will depend on the readiness and capacity of the local structures (Aryeetey and Covic, 2020).  

7.5.2 Interplay among domains: NSA interventions, inner and outer settings  

The interplay is largely influenced by the flow of information among these levels. Policies based on 

priorities at national and international level provide context for inner setting decisions. These decisions, 

including allocation of resources, affect each aspect of implementation. Ideally, evidence from the results 

of interventions will, in turn, inform local up to national policies.  

Complexity of multi-sector, -level, -actor interplay  

Horizontal and vertical coherence 

Despite the well-known difficulties associated with inter-sectoral collaboration and coordination and 

many efforts to address them, our review shows that the problem persists, and few effective solutions 

have been documented. The “silo approach” with rigid administrative divisions, duplication of efforts and 

a lack of coordination and accountability across sectors is still predominant and leads to ineffective 

program implementation (Gillespie et al., 2015b). Dedicated nutrition units in NSA-relevant ministries and 

cross-sectoral coordinating bodies on nutrition were described as important factors whose value has not 

yet been proven, although encouraging examples have been reported (Bach et al., 2020). The ownership 

of the NSA agenda, giving agriculture a more explicit role in nutrition action plans, and facilitating a 

results-oriented dialogue among sectors could encourage a shared vision for NSA. However, the lack of a 

common language among sectors restricts the types of information sharing, while the lack of M&E and 

accountability across sectors is a barrier to integrated nutrition actions (Gillespie et al., 2015b). The 

enabling environment for NSA might be strengthened when the functions and multi-sectoral composition 

of the national coordinating authorities are replicated at the lower administrative levels. Decentralization 

of authority and responsibility for agriculture and nutrition to lower administrative levels can limit vertical 

coherence, especially when there is a dis-alignment of local priorities with national policies and lack of 

capacity in mid-level institutions (Kennedy et al., 2020). Identification of key nodes in the institutional 

structure and improved information flows could contribute to improvements. Based on the SUN 

experience, Civil Society Organizations could play an important role, especially due to their strong links 

with local contexts (Busse et al., 2020).  
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Integration vs co-location 

Integration of multiple interventions may come at a high price, and low effectiveness, especially when a 

deeply rooted barrier such as poverty has to be addressed as part of an already complex NSA project 

design. Not only is complexity difficult to manage, but also, projects based on donors’ conventional 

requirements can seldom afford the time, human capacity, and budget necessary for such endeavours. 

Ruel et al. (2018) described the challenges of implementing, monitoring and scaling-up these complex 

multi-sectoral programs. The cost-effective implementation as well as the sustainability and scale-up of 

NSA projects will require rethinking of NSA programming at all levels and devising meaningful forms of 

co-location by design, based on long-term partnerships rather than one-off collaborations. In our review, 

the cases of co-location by design were very few, highlighting the fact that while co-location of 

interventions may occur spontaneously and opportunistically once the implementation of different 

projects is in the hands of the same local partners, co-location is more rarely envisaged as part of the 

original project design. The potential suitability of co-location in different contexts could be further 

investigated (Ruel, 2019).  

Top-down impact of outer setting policies 

Decisions made at international and national level on NSA programming strongly influence the design and 

implementation of interventions at local level. Translation of policy commitments into action would 

require that policies affecting food systems and nutrition align their recommendations for each level with 

local action on the ground (Ayana et al., 2017; Ezezika et al., 2021; Warren and Frongillo, 2017). One 

example concerns the development of markets both as a source of nutritious foods and as a place to sell 

agricultural products to increase income. Market-related approaches can be important for the long-term 

sustainability of interventions, especially in urban contexts. Doubts exist about market potential in rural 

areas, where limited access to market affects not only the supply side but also the demand side. Although 

NSA is potentially suitable in remote contexts lacking markets (Murendo et al., 2018), market 

development should only be a part of an NSA intervention package if household food and nutrition can 

be secured either through production or income (Ruel et al., 2018). There is a risk that an increased 

emphasis on markets may shift farmers’ production priority to cash crops especially when outer setting 

policies stimulate limited agricultural diversification and commercialization, while subsidizing certain 

products and not others (Fiorella et al., 2016). For this reason, NSA needs to focus on strengthening local 

markets for nutrient-rich foods rather than increasing agricultural productivity (Gillespie et al., 2018). 

Furthermore, even in favourable conditions, it may prove difficult to establish a local market system and 
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related infrastructure within the project lifetime especially if not supported by official local development 

policies.  

From policy to practice  

Enabling environment 

Our findings confirm the importance of an enabling environment for the implementation and scaling-up 

of NSA. Global advocacy on nutrition can be a driver in gaining momentum for both political and financial 

commitment (Gillespie et al., 2019b). However, concrete actions are needed to move beyond rhetorical 

commitment of actors in nutrition networks (Baker et al., 2018, 2019; Gillespie et al., 2019b). Participation 

in an international movement such as SUN strengthened both policy priorities and operationalization of 

nutrition interventions regardless of the country’s economic status (Fracassi et al., 2019). It has also been 

noted that international nutrition-sensitive aid reduced child stunting, especially in countries with high 

burdens of malnutrition (Khalid et al., 2019). A more context-sensitive approach in policy formulation 

would be potentially beneficial for the implementation and scaling of approaches, such as NSA, addressing 

malnutrition in all its forms (Gillespie et al., 2021). Building an enabling environment requires robust and 

timely information about the conditions and challenges in a given setting. However, little is known about 

the financial investments required to shape such an enabling environment (Gillespie et al., 2015a).  

Working with evidence 

Research-based evidence is recommended to guide policy making and programming. The limitations to 

evidence- based policy development are well known and were recurrent barriers in the reviewed articles. 

Policies are often formulated or revised without being informed by evidence (Gillespie et al., 2015b). The 

evidence that policy makers want – cost-effectiveness of interventions, what works at scale, case studies, 

and successful policies and programs, also from other countries – is often limited (Gillespie et al., 2015b). 

There are, however, promising developments. Olney et al. (2019) described a process in which research 

could provide better evidence to support nutrition-sensitive programming that requires stronger 

partnerships between implementation and research. Systematic data collection on the success of OFSP 

interventions in Sub-Saharan Africa contributed to the recognition of biofortification as a policy priority 

and generated investments for scaling (Low and Thiele, 2020). Application of the Strengthening Economic 

Evaluation for Multisectoral Strategies for Nutrition to an NSA intervention in Malawi revealed that the 

benefits of the program were high compared to the investment, and that the question of cost-benefit is 

not simple to address (Margolies et al., 2021). Webb et al. (2021) used data from three countries to model 

cost-effectiveness of food-based programs to reduce malnutrition, demonstrating an alternative 
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approach to better inform policy choices where empirical evidence is limited. The need for more rigorous 

evidence bases to inform NSA-related policies and programming is evinced by the recent publication of a 

number of design protocols (Haghparast-Bidgoli et al., 2019; Wendt et al., 2019) also emphasizing the 

need for a transdisciplinary approach (Estrada-Carmona et al., 2019; Gaihre et al., 2019). A recent cluster-

randomized trial of a nutrition-sensitive agro-ecological intervention aimed at improving child dietary 

diversity in Tanzania emphasized the wide range of indicators needed to assess such complex 

interventions, particularly those related to the intermediate outcomes (Frongillo and Leroy, 2021; Santoso 

et al., 2021). However, attempting to satisfy the demand for evidence from different sectors and actors 

with different cultures of evidence may detract resources from the actual implementation and increase 

the burden on program and evaluation staff.  

As NSA programs expand in scope it would become essential to integrate the monitoring and research 

systems (Ruel-Bergeron et al., 2019). While research during implementation contributes to program 

management, adherence to strict research protocols can limit the flexibility needed for effective 

implementation.  

7.5.3 Strengths and limitations  

One major strength of this paper is that it covers a large number of publications. The breadth of the 

aspects covered is also quite extensive, in terms of projects, study designs and types of intervention. The 

scientific rigour was increased by triangulation at different points in the process, from study selection to 

analysis. There are however limitations. One is that the choice was made to select only peer-reviewed 

publications, which means that information presented in the grey literature, which might have 

contributed additional points of view, are excluded. However, we expect that many of the results reported 

in the grey literature, especially the most rigorous and most important, have also been detected in the 

publications included in this review. Another point is that the search for articles ended in November 2019; 

however, we have used literature published since then to inform the discussion section. No new themes 

emerged from the more recent literature (35 articles) and had these papers been included in the review, 

there would have been changes in the number of examples, but not in the types of factors. Although the 

syntax used may look complex, it did allow us to uncover a number of insightful articles which have not 

been included in previous reviews, adding to the evidence available on this topic. The choice of framework 

is another potential limitation for the different determinants that we identified and grouped. While 

frameworks such as the CFIR are not flawless, they are useful to support conceptualization of barriers and 
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facilitators. The assignment of domains was necessarily somewhat subjective, as there is some overlap 

among sub-domains and themes, but discussion and agreement among the different authors helped to 

reduce this as a weakness. We assessed the methodological quality of included papers, but the available 

instruments did not always fit well with the articles. That made it difficult to interpret the importance of 

the findings. However, these assessments focus on the methods used to identify the findings, and a lower 

score does not necessarily mean that the study and results are not meaningful and useful. Most of the 

reported studies had a moderate or high risk of bias, which would undoubtedly be influenced by the fact 

that agriculture/nutrition interventions are implemented in communities, where randomized controlled 

studies and blinding are seldom possible.  

7.6 Conclusions  

This systematic review has identified what worked, did not work, and might work in relation to the 

implementation and scale-up of NSA in LMICs, revealing the need for a holistic approach. Reviewing these 

factors entails accounting for both sides of the same coin; the same factor (s) that led to success in one 

case, when not addressed appropriately, led to failure in another case. To design a program with a better 

probability of success, attention should be paid to: 1) learning from past successes and failures; 2) 

appropriateness and acceptability based on context knowledge; 3) project flexibility in addressing design 

limitations and coping with unforeseen hindrances; 4) strengthening local structures, community 

empowerment and increasing resilience; 5) supportive policy and governance. Certain areas require 

further research, most notably cost-effectiveness, co-location of interventions, and horizontal and vertical 

coherence. Our findings across the three domains can help decision- makers at multiple levels to 

strengthen future NSA programs/projects and anticipate possible pitfalls to maximise NSA’s potential to 

reduce undernutrition in LMICs.  
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Abstract 

Nutrition-sensitive agriculture (NSA) provides a promising pathway for addressing malnutrition. Fulfilling 

this promise needs a better understanding of the implementation and sustainability of NSA interventions 

because of their overly complex nature. This study aimed to explore the factors affecting the 

implementation and sustainability of NSA interventions. A case study design was employed using two 

focus group discussions with beneficiaries (n = 15), semi-structured interviews with beneficiaries (n = 13), 

and actors involved in implementation (n = 18). Factors were analysed thematically using both deductive 

and inductive approaches adapting the consolidated framework for implementation research. A complex 

interaction of the factors across the five domains was found: outer setting—nutrition sensitivity of 

policies, institutional framework; inner setting—culture, social and economic environment, biophysical 

environment, local capacity, other programs or projects; characteristics of actors—beneficiaries, family 

members, household capacity, implementers; intervention characteristics—adaptability, design quality, 

cost of interventions; and, implementation process—fit-to-context, integration and multisectoral 

collaboration, continuous motivation through engagement, monitoring. Implementing and sustaining NSA 

needs consideration of multiple factors, with careful analysis of the absorptive capacities of local 

institutions and beneficiary households. Future studies should explore which mechanisms created for 

adoption can be continued beyond the project funding cycle, and how. 
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8.1 Introduction 

There is a growing awareness that malnutrition is one of the main challenges to global health and 

development [1]. Malnutrition affects health and results in a loss of productivity and reduced educational 

attainment, eventually slowing overall national development [2,3]. The agricultural sector plays a key 

role in addressing malnutrition, through increased production and access to nutrient-rich diets. This 

sector, however, needs to become more nutrition-sensitive to maximize its contribution by going beyond 

the conventional approach of food production. This can be achieved through nutrition-sensitive 

agriculture (NSA) which incorporates nutrition objectives and actions in agricultural interventions [4,5]. 

The NSA interventions have the potential to address multiple determinants. at multiple levels [6]. NSA is 

considered a promising approach to address inadequate diet and malnutrition in low and lower-middle-

income countries. 

Past studies have highlighted the need to consider relevant contextual factors during the design and 

implementation of interventions [6,7]. Investigating such contextual factors is crucial because of the 

overly complicated nature of NSA, as it integrates multiple interrelated and complex components at 

various levels. Furthermore, the traditional food system where NSA interventions are implemented may 

feature a complex combination of several factors that influence food production, consumption and 

resulting health and nutritional status [8]. Understanding such complexity helps gain practical insights 

and maps potential factors for their appropriate and timely address. Some of these factors can be the 

adaptability of the intervention, knowledge, and perception of individuals; the process of planning, 

execution, engagement, and monitoring; the setting where implementation occurs; and the external 

context [9]. The factors that affect the implementation of NSA interventions are, however, inadequately 

researched. The studies that go one step beyond the implementation and explore the influence on 

sustainability are even scarcer, as they focus on a specific funding cycle of the interventions. This article, 

therefore, focuses on the factors that influence the implementation and sustainability of NSA 

interventions. 

Bangladesh, the setting of this study, has been a fertile ground for NSA [3,10–16]. Bangladesh is one of 

the few countries that made laudable progress in economic development by significantly dropping 

poverty levels [17]. Despite this development, malnutrition remains a significant problem [17]. As 

reported by the Bangladesh Demographic Health Survey 2017–2018, the proportion of stunting, 

underweight and wasting among children less than five years of age is 31%, 22% and 8%, respectively 
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[18]. Furthermore, micronutrient deficiencies are highly prevalent in Bangladesh. For instance, 40% of 

women of reproductive age are anaemic [19] and a high proportion of pre-school aged children are 

deficient in vitamin A, zinc, vitamin D, iron, and suffer from anaemia [20]. Inadequate food production 

diversity seems to be a barrier to addressing malnutrition in Bangladesh. The food system in Bangladesh 

has traditionally focused on rice as the main staple crop [3,21] with some production of other crops such 

as pulses, vegetables, fruit and oil seeds [21] or non-crop products such as fish (aquaculture), and 

livestock [3]. Home gardens are also important sources of food consumption and income in rural 

Bangladesh [22]. Although the country has experienced increased production of nutrient-rich foods, 

such as meat, milk, aqua products, vegetables and fruit, the growth is not sufficient to meet dietary 

requirements [23]. While the production of vegetables and fruit is increasing, the produced quantity is 

insufficient to meet the dietary requirements of the Bangladeshi population [21,23]. Meeting the daily 

WHO requirements for vegetables and fruit needs either a significant increase in production in the 

country, or large net imports [23]. Therefore, it is evident that the agriculture and food system in the 

country has not fulfilled adequate production diversity. Even though production diversity could increase, 

translating it into consumption within the local food system is linked to, besides agricultural production, 

multiple aspects such as nutrition-related knowledge and education, income, empowerment of women, 

and strengthened local institutions [6]. As a result, the government of Bangladesh has prioritized an 

integrated response to addressing food insecurity and malnutrition [24]. This calls for strengthening the 

mainstreaming of nutrition components into the local agriculture and food system to diversify food 

production and enable the consumption of diverse nutrient-rich foods. NSA can play a significant role in 

diversifying food production and diet by tapping into the food system, such as the traditional homestead 

food production system. 

This study aims to explore the factors that influence the implementation and sustain- ability of NSA 

interventions. To that end, the Integrated Agriculture and Health-Based Interventions (IAHBI) Project 

implemented in Bangladesh was studied as a case within the local food system in Southern Bangladesh. 

The objective of the IAHBI project was to improve household food security and nutritional status of 

children under five years of age, and pregnant and lactating women, in Southern Bangladesh [25,26]. 

The project focused on diversifying the traditional food production system as well as incorporating 

nutritional education or behaviour change activities to enhance nutrition-sensitivity. The project 

targeted 50,000 households to use an innovative method that involved integrating nutrition activities 

within agricultural production and health services to make the interventions nutrition sensitive.
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From the perspective of the impact on nutritional status, the project can be considered a success as it 

contributed to significantly reduced underweight [25]. The results of this case study are particularly 

relevant for countries such as Bangladesh where small-scale community-based programs are rarely 

scaled-up, and systems to deliver nutrition-related services are inadequate [27]. The findings can 

facilitate policy makers and implementers to design and implement strategies for enhancing the 

implementation and sustainability of NSA projects to improve diets and nutrition.

8.2 Materials and Methods 

8.2.1 Study Design and Context 

This study used a qualitative approach to investigate the factors influencing the implementation and 

sustainability of the IAHBI Project. The case study design helped the authors gain in-depth information on 

the processes and mechanisms of interventions [28]. The data covered national, province/district, sub-

district, and union levels. 

We investigated the implementation of the IAHBI project mostly based on the local agriculture and food 

system of Kamarkhola and Sutarkhali unions of the Dacope sub- district situated in the Khulna district of 

the greater Khulna region in Southern Bangladesh (see Figure 8.1). Food production in the region is 

dominated by rice and fish and has the lowest crop diversity index in the Dacope sub-district [29]. 

Frequent natural disasters have further adversely affected the system. The country’s unique geographical 

position has made it more vulnerable to natural disasters such as floods, cyclones, storms, drought, and 

landslides [30]. The selected unions in the sub-district are highly vulnerable and exposed to climate 

extremes because of rainfall, natural disasters, and elevated temperature [31]. One such disaster was 

cyclone Aila that hit the southwest coast of the country on 25 May 2009 [30], which had adverse effects 

on not only the lives of people but also on the production of rice crops, vegetables, aquaculture, and 

livestock [30]. These unions have the lowest adaptive capacity to such disasters in terms of income, 

infrastructure, roads, and agriculture [31]. 

8.2.2 Description of the IAHBI Project 

IAHBI is a multisectoral project under the Feed the Future initiative, led and funded by the United States 

Agency for International Development (USAID), implemented in Bangladesh from September 2012 to  
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Figure 8.1 Study location 

September 2015 by the Government of Bangladesh, partners, and an NGO partner, Sheba Manab Kallyan 

Kendra [25]. Implemented in close partnership with the Department of Livestock Services of the Ministry 

of Fisheries and Livestock, the project also involved the Department of Agricultural Extension of the 

Ministry of Agriculture; Food Planning and Monitoring Unit, and the Directorate General of Food, of the 

Ministry of Food; Institute of Public Health Nutrition and National Nutrition Services of the Ministry of 

Health; and the district and sub-district administrations of the Ministry of Public Administration [25]. The 

Food and Agriculture Organization of the United Nations (FAO) provided technical support for NSA 

activities, whereas the United Nations Children’s Fund (UNICEF) supported nutrition-specific 

interventions [25]. The project was implemented in five sub-districts: Dacope and Koyra of Khulna 

district, Muladi of Barishal district, and Assasuni and Shyamnagar of Satkhira district. 

The agricultural interventions focused on the provision of training on improved technologies and inputs 

for three sub-sectors—horticulture, livestock, and aquaculture—that incorporated explicit nutrition 
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objectives and actions [25]. The project used FAO’s group- based approach by forming farmers’ field 

schools (FFSs) where, “farmers with common interests engage together in a season-long study program 

with weekly meetings and practical demonstrations to improve the productivity of their crops, 

livestock, and fishery operations but also how to specifically improve nutrition” (p. 7) [25]. The FFS 

members received input and training on food production techniques, and messages on optimal nutrition. 

The members later rolled out similar training to women farmer groups (WFGs) [25]. 

The project delivered integrated homestead food production gardens, training materials, nutrition 

education or behaviour change materials, demonstration of healthy and diverse cooking, and 

community-based food preservation and processing [25]. Along with the provision of knowledge, skills 

and inputs, the project had also planned strategies to sustain the adoption of the promoted practices 

through formal registration of FFS groups into cooperatives, follow up of the FFS by government 

extension workers, and handover of input packages at Union Parishad to the FFS. The project also 

delivered nutrition-specific components to increase the coverage and outreach of iron- folic acid 

supplementation for pregnant women and de-worming for children six to 23 months old [32]. The project 

has contributed to the significant reduction in underweight, from 30% in the baseline to 24% in the 

endline [25]. The details of the project interventions are published elsewhere [25]. 

8.2.3 Participants and Recruitment 

To maximize the diversity of perspective, participants were recruited from multiple levels with multiple 

roles. They represented implementers at the national, district and sub-district, or union levels; members 

involved in implementation in the union level; and beneficiaries. The Dacope sub-district and Kamarkhola 

and Sutarkhali unions were selected for the research. Beneficiaries were from either FFSs or WFGs. 

Participants were identified through two methods: a list of implementers and FFS leaders provided by 

the implementing organizations; and the snowball method. With the snowball method, the FFS leaders 

assisted in identifying other beneficiaries, and implementers linked the researchers to other 

implementers or community members involved in the implementation. Forty-six individuals participated 

in the research of which 28 were beneficiaries (see Table 8.1). As the project targeted women, all 

beneficiaries included in the study were female. The beneficiaries’ ages ranged from 23 to 48 years 

(average age was 33 years) and their educational attainment ranged from no education to secondary 

school certificates. The abbreviations indicated in Table 8.1 were used to identify the participants for 

reporting the respective quotes and continue to be used in the results section.
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Table 8.1. Study participants 

Participant’s level and characteristics 
Data collection 

Method Number  
Number of 
respondents 

Implementers at the national level (IN) Interview 2 2 
Implementers at district and sub-district level (ID) Interview 12 12 
Implementers or members involved in implementation at 
Union Parishad (IUP) 

Interview 4 4 

Beneficiaries:FFS leaders (BL); FFS and WFG members (BM) 
Interview 13 13 
FGD 2 15 

Total   46 

8.2.4 Data Collection 

Data was collected from October 2018 to January 2019, three years after the project ended. Thirty-one 

semi-structured interviews were conducted with both implementers or community members involved 

in implementation (n = 18) and beneficiaries (n = 13), and two focus group discussions (FGDs) with the 

beneficiaries (n = 15) (see Table 8.1). 

Separate semi-structured tools for interviews and FGDs explored three aspects: their participation in the 

project, perceived effects on nutrition outcomes (what effects and how the effects or pathways), and 

the factors affecting implementation and sustainability (barriers and facilitators). The tools guided the 

data collection and were flexible enough to explore the details. Separate tools were applied for 

implementers and beneficiaries. Key themes included in the implementers’ tools were background 

questions about the project and their participation, perceived effects on food security and malnutrition, 

and facilitators and barriers to implementation and scaling-up as well as sustainability. The tools for 

beneficiaries explored background information on their participation in the project, perceived changes 

in malnutrition and food security, facilitators and barriers to implementation, and sustainability of the 

project interventions (see online the supplementary file of the published chpter 8). While this article 

focuses on the factors influencing implementation and sustainability, a separate paper will present the 

pathways from the interventions to nutrition outcomes. Trained researchers conducted the interviews, 

and FGDs and a note-taker also accompanied the FGDs. The du- ration of interviews and FGDs was 

around 20–70 min and 51–62 min respectively. All FGDs and interviews were recorded with permission 

and transcribed by research assistants and supplemented with field notes. Data saturation determined 

the number of interviews [33]. Recruitment of participants stopped when no new information on the 

factors could be derived, which led to a total of 46 participants. 
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8.2.5. Data Analysis 

Both inductive and deductive approaches were used to analyse the data. First, the transcripts were read 

in detail to openly code the factors that affected implementation or sustainability. Then the open codes 

were assigned to five categories of factors by applying the consolidated framework for implementation 

research (CFIR) [9] which outlines implementation across the following domains: outer setting, inner 

setting, characteristics of individuals, intervention characteristics, and implementation process. This 

article theorized that within the given enabling context at the global or national level (outer setting), and 

with consideration of the implementation setting (inner setting) and the characteristics of involved 

actors, the NSA interventions with specific characteristics were implemented to achieve the project 

objective (see Table 8.2). In the third phase, different factors within the domains were grouped into 

concepts. The concepts within the five domains were adapted from the CFIR framework [9], and partly 

based on Di Prima et al. [34], which is under review. 

Table 8. 2. Adapted concepts of the CFIR framework [9], partly based on Di Prima et al. [34]

Factors were defined as the attributes that aided (facilitators) or hindered (barriers) the capacity of the 

implementing institutions to implement or sustain the interventions or practices [35]. Data was managed 

and analysed using ATLAS ti software version 8.4.4 and Microsoft-Excel software 16.16.25. 

8.2.6 Ethics 

Ethical approval was obtained from the Institutional Review Board of BRAC James P Grant School of 

Domains Adapted definition  

Outer setting 
Factors across global and national levels, which are beyond the 
implementation area [9], e.g., nutrition sensitivity of existing policies and 
national legislative environment [34]. 

Inner setting 
Aspects of the local agriculture and food (agri-food) system where the 
implementation occurred [9], e.g., culture and social environment, local 
capacity, and biophysical environment [34]. 

Characteristics of individuals 

Those who either implement or receive the interventions also influence the 
project implementation, e.g., individual characteristics of beneficiaries and 
their family members as well as household capacity and characteristic of 
implementers [9]. 

Intervention characteristics 
The attributes of the intervention itself that affect its implementation or 
sustainability, e.g., adaptability, design quality and cost [9]. 

Implementation process  
The essential activities of the implementation process are planning, 
engagement, execution, and reflection & monitoring [9]. 
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Public Health, BRAC University, Dhaka, Bangladesh (reference number: 2018-019-ER). 

8.3 Result 

The factors affecting the implementation and sustainability of NSA interventions across five domains—

outer setting, inner setting, characteristics of actors, intervention characteristic and implementation 

process—are illustrated in Figure 8.2. Although these domains are described separately, these factors 

seem to be related in several sections reported hereafter. Some of these connections are: the institutional 

frameworks in the outer setting and existing projects and programs; the biophysical environment in the 

inner setting and fit-to-context in the implementation process; and household capacity in the 

characteristics of actors and the cost of interventions in intervention characteristics.  

8.3.1 Outer setting 

The factors in the outer setting mentioned by the respondents concerned nutrition sensitivity of existing 

policies and institutional framework. 

Nutrition sensitivity of existing policies in terms of the overarching multisector policies, and nutrition 

in agriculture policies, are important facilitators. These constituted the multisector nutrition plan 

(National Plan of Action on Nutrition), agriculture sector specific policies such as the National Agriculture 

Policy 2018, and the Country Investment Plan. Such policies shaped project design and implementation 

and/or sustainability through the existence of other projects that built on such policy environment. 

While agricultural policies are nutrition-sensitive due to their focus on increased production of nutrient-

rich products, there is also a need to expand the horizon of such policies beyond food production to 

translate production diversity into consumption diversity. According to an implementer: 

“Different sectors have their own agenda. Like, agriculture has its own agenda i.e., based 

on the recent agriculture policy 2018, they will try to ensure food and security through the 

sustainable increase in production of nutritious food [ . . .] there is an important challenge 

to make it nutrition-sensitive [consumption aspect]”. [IN1]. 

The national institutional framework affected the institutional capacity at the local level. Bangladesh 

has a largely top-down vertical service delivery environment, and the existing public institutional 

arrangement is structured such that access to the grassroots level is inadequate. In line with this 

arrangement, local institutions have limited capacity to implement and sustain the interventions, as 

indicated by the following quote. 
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Below sub-district, there are some activities [staffs] only in the agriculture department, but 

fisheries [and livestock], are only up to sub-district or district level. […] in health, there are 

some points, Upazila [sub-district] health […] [and] around 13,000 community clinics, but 

most of the department has no office below sub-district level. […] it is not possible to only 

want. government sectors [to follow-up]”. [IN1] 

Nevertheless, non-governmental organizations (NGOs) try to fill this gap: 

“The involvement of local NGOs was [is] high in the root level up to the sub-district level in 

Bangladesh”. [IN1] 

The country features a large network of NGOs that assist the government to implement its policies and 

strategies to achieve nutrition outcomes. Such assistance is mostly time-bound and provided through 

several programs and projects on nutrition, which will be explained in the inner setting. 

8.3.2 Inner Setting 

The factors at the inner setting, the local agri-food system of the Dacope sub-district, consisted of 

cultural, social, and economic environment; local capacity; other programs and projects; and the 

biophysical environment.  

Cultural, social, and economic environment influenced access to resources. Persistent cultural and 

social norms such as gender inequality and food-related traditional beliefs were prevalent in the 

communities. While the project contributed to financial empowerment among women through 

increased access to finance obtained by selling agricultural commodities, deeply rooted gender beliefs 

hindered their self-empowerment and decision- making. According to an implementer: 

“They [women] are not supposed to go outside or to the market to sell or buy things […] they 

mostly stay at home whereas men go to the market for selling or purchasing”. [ID2] 

Their confinement to household chores and less control over decision-making affected their access to 

resources and nutrition-related decision making. Food-related beliefs, such as the tradition of not 

consuming sheep’s milk, in a few households, affected their diet. 

The factors within the economic environment concerned the income opportunities available to 

beneficiaries beyond the agriculture sector, such as wage labour, and small businesses, such as a furniture 

shop or saloon. While the income opportunities generally increased purchasing capacity, an implementer 

also highlighted trade-offs in the time that beneficiaries from very low-income households spent in wage 
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labour instead of participating in project activities. 

Biophysical environment-related factors constituted seasonality, agro-climatic conditions, natural 

disaster, remoteness, and natural resources. Seasonality was not a direct factor, but practices varied 

across the season.  

The project had acknowledged seasonal effects that led to the design of strategies in the intervention 

that facilitated implementation. Delivery of season-specific inputs (seeds or fingerlings) or the execution 

of FFS sessions are examples of how this consideration translated to implementation. The seasonality 

still affected production, access to water, food price volatility, and delivery of project activities. Agro-

climatic conditions such as salinity, rainfall variability, and soil quality also influenced the implementation 

and/or sustainability. The project used strategies to supply inputs based on the salinity of water, which 

facilitated production, for example, through the provision of salt water friendly aqua products. However, 

salinity had adverse effects on access to safe drinking water and agricultural production, with 

beneficiaries stressing the high mortality of ducks due to salinity. An implementer also mentioned that 

the chickens in the coastal belt were severely affected by the salinity. Some participants also stated that 

they coped against mortality by selling their poultry just before the flood season when the salinity of the 

water would be high. According to an interview with a beneficiary: 

“From them [IAHBI, we got] 8 hens. Every day hens were laying 5–6 eggs. In the flooding, 

saltwater came, they drank that salty water, and they died […] Out of 8 ducks. 2 died. We 

ate some, some were lost. Most of the time in our pond when the salty water comes, that 

times ducks don’t stay alive. […] Now, in the sweet [fresh] water the ducks gave 11 babies. 

So, when the salty water comes, before that I sell them. […] Yes. I sold all”. [BM8] 

Salinity, however, had mixed effects on the survival of aquaculture products. Aqua products such as 

shrimp and lobster required salty water, whereas some others needed fresh or less-salty water. 

The frequent occurrence of natural disasters, such as cyclones (Aila) and flooding, was a significant 

barrier to production in Southern Bangladesh, including the local agri-food system. A few beneficiaries 

reported flooding during the implementation. Cyclone Aila, that occurred before the project started, 

devastated the local food and agriculture system and infrastructures with the effects seen during the 

project phase and beyond, as indicated by the following quote.

“After the cyclone Aila, all the lands here got salty. And the amount of rainfall was too poor. 

That’s why farming on a large scale was not possible. What they did after learning the 
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techniques was that they arranged the outer space of their home nicely and then they 

implemented the methodology in that piece of land”. [IUP1] 

Remoteness hindered the execution of project interventions, follow up of post-project cycle, and 

development of infrastructure for market and transportation systems. This was compounded by a lack 

of road connection, with only water as a means of transport to reach the sub-district from the two 

unions. According to an implementer: 

“The place was near to the Sundarbans. So, you can easily realize how remote the place 

was. If you start for the place even early in the morning, you cannot come back here on the 

same day. So, there was some interruption in the training”. [ID5] 

The availability of natural resources, particularly agricultural products from forests or canals, or water 

availability for irrigation or drinking, affected implementation and sustainability. While access to natural 

resources, for instance, fish or crabs from water streams in the forest, facilitated consumption and 

selling, limited access to water for irrigation and drinking was a persistent barrier to production and 

WASH practices, as indicated in the following quote. 

“The problem of food security [in this area] will not be addressed unless the problem of 

drinking and irrigation water is solved” [ID4] 

Local capacity concerning institutional capacity as well as community-based infrastructure affected 

implementation and sustainability. The inadequate institutional capacity of government institutions in 

terms of human resources and monitoring systems was a barrier to implementing interventions but 

mostly affected sustainability. During the implementation, institutions sometimes delegated tasks to 

different people for different activities of the same project, as indicated in the following quotes. 

“During the project days, a single person whatever is his/her post has to do a lot of jobs. 

Budget is not a problem. […] but a shortage of human resources becomes the main issue.” 

[ID4] 

“Sometimes, a sub-assistant agriculture officer needs to deliver training for livestock and 

fisheries because of lack of livestock and fisheries staffs at field level because there were no 

livestock and fisheries field-level staff”. [ID10] 

The shortage of human resources affected sustainability, in terms of following-up activities in the post-

funding cycle. While implementers from NGOs stated that it was the role of the government to follow 

up during the post-project phase, government implementers highlighted a lack of feasibility to follow up 

within the given institutional arrangement, with limited human resources. Following up project activities 
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was rarely reported except in the case where grassroots level staff followed up health and hygiene 

practices or the government followed up through other projects implemented in the area. 

Implementation was also affected by the capacity of local institutions in terms of community 

infrastructure such as road transport and market access. Some trainers had to train beneficiaries located 

in remote areas with no proper road access. Especially in the rainy season, this led to delays in the 

delivery of training activities. This is reflected in the following quote. 

“The transport system is very bad there. […] If the system was good then I would have given 

them [beneficiaries] more training. I had to stay there and wouldn’t return the same day. It 

is a backward place, near to the Shundarban, need to go there by a trawler”. [ID5] 

High local taxes on transportation, in addition to poor transportation, also deterred the transportation 

of vegetables, which can be highlighted as another infrastructural barrier. According to an implementer: 

“The transport system is so poor [in the Dacope sub-district]. Taxation is the problem. A bus 

has to pay 120 takas to cross the bridge, but a small pickup carrying vegetables should pay 

800 takas”. [ID4] 

Although beneficiaries could sell vegetables in the local market due to an increase in demand, a lack of 

access to the external market affected not only access to and selling of food items, but also food price, 

as beneficiaries were either getting a lower price for their products or had to pay a high price to buy 

food for poultry, as indicated in the following quote. 

“No, [the ducks the project gave are not alive] […] no, they did not die because of disease, 

they died because they were not fed with the proper food. […] Because none had rice before, 

now 1 kg broken rice costs 10 takas [per kg] in this month, but it increases in other months, 

it costs 15–20 takas per kg. That’s why not everyone could feed them “[BF2] 

A small number of beneficiaries indicated the availability of unhealthy foods in the local market, such as, 

packaged, and processed foods high in fat and sugar and unsafe vegetables that used chemicals. 

However, an implementer believed that the lack of market facilitated food consumption, as beneficiaries 

had no choice but to consume their products. Similarly, the perception of unsafe vegetables in the 

market facilitated homestead production of vegetables.

The existence of other programs or projects implemented in the implementation area during or after the 

project cycle generally facilitated the implementation and sustainability by contributing to addressing 

malnutrition. Such interventions included publicly delivered health and agriculture extension services as 

well as time-bound programs or projects on credit support, livelihood improvement, water quality 
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improvement, provision of water filters, and disaster management. According to a beneficiary: 

“During that time [Aila, the cyclone], our situation was so bad, we got this home and also 

[support for] a toilet with it [from another project]”. [BM1] 

Several other projects were implemented after the IAHBI funding cycle. One such project was National 

Agricultural Technology Project which incorporated nutritional messages within agriculture. Likewise, 

Nabojatra Project delivered multisectoral interventions such as nutrition, agriculture, water, sanitation 

and hygiene, and livelihoods. Post project cycle also included several other sectoral programs that could 

contribute to improving nutrition. Notably, an FFS leader stated that food supplementation was a barrier 

to adopt or sustain food production among low-income households, as indicated in the following quote. 

“Those people [poor] had organizations from which they received the rice, many agencies 

are supplying foods such as rice and oil, so they ate those things and store some foods and 

say that let it [production] be”. [BL2] 

8.3.3 Characteristics of Actors 

This domain mainly concerns the attributes of two types of actors involved in the implementation. Most 

of the characteristics cover the first category, the actors in the inner setting that benefited from the 

interventions, labelled as beneficiaries. This included individual characteristics of beneficiaries and their 

family members as well as household capacity. The second category was actors providing interventions 

to the beneficiaries, labelled as implementers. 

Beneficiaries’ characteristics- demographics, self-motivation and perception affected the 

implementation and/or sustainability. Women who were young and relatively educated, participated 

more in the project activities, as implicit in the following quote. 

“At the beginning, people did not join, they gave us excuses; they did not come timely etc. 

However, after a few days, young women started to join, aged women did not. Young 

women were educated so they felt interested”. [ID5] 

Beneficiaries’ self-motivation or interest also affected implementation and sustain- ability. While training 

design and delivery were interactive, an implementer stressed that training (in general) was affected as 

women were distracted by their small babies who tagged along with them or were interested in tangible 

support instead of information. Lack of interest was also one of the reasons why beneficiaries did not 

continue the meetings post-project cycle. However, some beneficiaries were interested in continuing the 

adoption of production techniques such bed-making or continuity in the production of poultry. According 
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to an FFS Leader: 

“Some people try to do like me, but they can’t. My hens were 5–6 kg each. […] They ask me 

how you do this. […] If I see that they are sick, I take them to the [veterinary]. I bring Napa 

for them and give them. They don’t, they come to me and ask do you have the medicine for 

ducks and hens. They want to take in free”. [BL2] 

Notably, self-motivation was also dependent upon income level, access to resources and/or dependency 

upon projects for inputs. 

Beneficiaries’ perceptions also influenced the implementation. The perception that food purchased at 

the market contained chemicals enabled household production of vegetables. 

Three characteristics of family members that influenced implementation or sustain- ability were: 

perception of gender norms, traditional beliefs, and food preferences. While some family members 

facilitated the implementation by permitting women to participate in project activities, some did not 

allow them to participate. Because of traditional beliefs, mothers-in-law influenced food consumption, 

as stated by an FFS Leader. 

” The mothers-in-law say that we didn’t eat those before, first those things were not here. 

[…] from my opinion in the families with mothers-in-law, [it is difficult to do anything]. The 

neighbour beside me, I can’t make them understand”. [BL2]

Food preference among children affected their dietary diversity. Specifically, their preference for 

packaged and processed foods and beverages high in sugar, which was readily available in the local 

markets, hindered the consumption of nutrient-rich foods among children. According to a beneficiary: 

“Children insist on eating foods [such as] tea-biscuit, juice, tiger [drink high in sugar] […] I tell them 

not to eat these […] still, if they get the money, they eat those, they do not listen to us”. [BM6] 

Household capacity to adopt and sustain the resources was a significant factor, which mainly concerned 

access to financial and physical resources, and the survival of agricultural products. The project had 

considered poverty by targeting poor households and integrating messages that encouraged the selling 

of surplus and/or high-value aqua products to increase income, which facilitated the implementation. 

Inadequate access to financial resources, however, was a persistent barrier as it limited access to 

household resources required for production, food consumption and water, sanitation, and hygiene 

(WASH) practices. Insufficient land and limited power to afford water infrastructure and the purchase of 

nutritious foods, were the main effects. Due to this, a few beneficiaries practiced a trade-off between 

nutrition and other household needs. According to an implementer: 
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“To ensure that my child has a better diet, I should have either a space for farming or enough 

money to buy whatever I need. So many people do not have space to do farming […] They 

do not even have the money to purchase rice, pulse, or vegetables to make khichuri for their 

children”. [IUP2] 

Access to physical resources at the household level, such as land and water, sanitation, and hygiene-

related facilities and resources, also affected adoption and sustainability. The land inadequacy hindered 

food production as some beneficiaries could not use vegetable seeds, grow vegetables, or raise livestock 

due to lack of space for shelter or grass, or cultivate fish due to lack of space for ponds. According to an 

implementer: 

” They don’t get grass the right way. They buy grass or they buy straws and feed. They have 

less affordability to buy those. They have their own homes like maybe they have 2–3 

hectares of land or they have 5 hectares of land. In those [lands], they can’t cultivate [grass 

for cattle]. And if they give then it doesn’t grow grass because this is salty territory. The main 

problem is if we go to cultivate cattle then we have lack of food”. [ID10]

The lack of water facilities hindered WASH practices and food production. The project had provided 

awareness on WASH and training to establish tippy-tap, an arrangement to preserve water, made up of 

an empty bottle and a rope to serve as a hand-washing station. However, the persistent lack of water 

hindered access to safe drinking water, as some beneficiaries had to depend on rainwater and pond 

water for household purposes. 

The survival of agricultural products was an important factor within physical re- sources. The death of 

ducks, hens, goats, sheep, and vegetables were the barriers. Several beneficiaries reported high 

mortality of poultry due to disease, the salinity of water, lack of food or proper shelter, and poor 

adaptation or sickness during transportation. Less than a couple of beneficiaries reported mortality of 

vegetables, as beneficiaries had continued preparing and applying the pesticides, whereas one 

beneficiary stated loss of gourd. The mortality mainly occurred in livestock, mostly poultry, as indicated 

in the following quote. 

Only 2–3 out of 7–8 babies survived […] traditional shelter was too wet that the bacteria 

could cause disease. Also, they were putting hens or ducks together [despite we taught on 

coop maintenance]. [ID8] 

Characteristics of implementers, diversity of implementation team, and availability of nutrition experts 

involved in the agricultural production interventions, facilitated the implementation as stated by the 
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following quote. 

“For the first time in this locality, some nutrition experts came to train the people specifically 

only on nutrition”. [ID3] 

The capacity of implementing organizations in terms of human resource adequacy was a crucial factor. 

A shortage of human resources led to task shifting, described as limited institutional capacity in the inner 

setting. The respondents did not indicate it whether and how this may have constrained 

implementation. 

8.3.4 Intervention Characteristics 

This domain possessed the design-related characteristics of interventions that were aimed at addressing 

food insecurity and malnutrition within the context of the inner and outer setting explained in previous 

sections. Such factors included adaptability, design quality, and feasibility. 

Adaptability is the extent to which the project interventions were adaptable to the needs of the local 

context, facilitated the implementation. The implementation area was heavily affected by cyclone and 

salinity, a key factor in the outer setting. The interventions were, therefore, designed; accordingly, for 

instance, through the provision of aquaculture products tolerant to salinity and elevated temperature, 

or consideration of soil quality that aimed to address some of the barriers in the outer setting. For 

example, 

“The lobster was cultured considering saline water. Besides this, mono sex tilapia was 

cultured for its high productivity and temperature tolerant nature”. [ID3] 

A few participants highlighted the challenges of low adaptation of poultry, either due to transit problems 

or adaptation to biophysical factors, as indicated in the following quote 

 “When they gave the ducks, they were small and they were from sweet water, those ducks 

which are from sweet [fresh] water can’t be alive in saltwater”. [BF2] 

Design quality, the perceived quality of how the intervention was assembled and presented, was an 

important factor that mainly concerned nutrition integration in agriculture, quality of training sessions, 

quality of inputs, and project duration. The integration of nutrition in agriculture was a facilitator as it 

allowed beneficiaries to improve not only the production of food, but also change behaviour, through 

nutrition-related activities. According to an implementer: 
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“While agriculture generally concerns about production […] this project worked to increase 

production and [consumption] in an integrated way, [as it] had BCC [behaviour change 

communication] activities such as the cooking demonstration” [IN1] 

Regarding the quality of training, the provision of interactive and practice-oriented training was an 

important facilitator. Beneficiaries recalled the practice-oriented activities such as production using 

vegetable bed-making, preparation and application of fertilizers and pesticides, rearing techniques, and 

cooking demonstrations. According to a beneficiary: 

“[I liked] things they showed and cooked. […]. Other projects tell in the mouth, this project 

showed the design by cooking which we didn’t know before. By this training, many children’s 

mothers became aware”. [BM7] 

While training design and delivery were interactive, an implementer stressed that in many cases, the 

effectiveness of training targeted to women (in general) was hindered as they became distracted by 

their small babies who were also present.

The quality of inputs, especially, the provision of varieties with high-yield production was an important 

facilitator, as indicated in the following quote. 

“Ducks were growing and laying eggs fast. So, the outcome was rapid”. [IUP1] 

A couple of participants reported low quality of some inputs supplied by the vendors, such as fruit 

saplings, hens, and small fish. Participants also mentioned the duration of the project. Several 

participants high- lighted the need for a longer project duration to enhance its effects on nutrition. 

The cost of intervention affected its implementation and sustainability. The cost of intervention 

concerned two levels—the cost incurred for implementing organizations, and the cost required for 

beneficiaries to adopt and sustain. The cost of interventions incurred for organizations determined the 

prioritization of interventions and targeting of beneficiaries, as indicated in the following quote. 

“[Horticulture costs] very less price, maybe just […] but for aqua livestock, it is about 5000 

6000 taka per beneficiary […] both aquaculture and livestock require more money. So lesser 

bit number [of beneficiaries]”. [ID9] 

The second was the cost required for beneficiaries to adapt and/or sustain the techniques promoted by 

the project. Applications that required none or lower financial inputs such as knowledge, or practices of 

vegetable production techniques (fertilizer and pesticide making, bed-making), some fish production 

techniques, or to some extent the techniques countering poultry disease, were more feasible to adopt 
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or sustain than those requiring a comparatively high cost. This attribute was also related to household 

capacity concerning financial resources described in the ‘characteristics of actors’ domain.  According to 

a beneficiary: 

“That time it was seen that they gave 10 ducks and 10 kg foods [for the ducks], so it [the food] 

ran for 20 days. […]. For them, it is too hard to collect their own foods. Then how they will buy 

ducks food? […]. No, no, they can make the foods [using the techniques taught by the project] 

but they have to buy [ingredients] with money. [Therefore], they mixed some rice and some chaff. 

The ducks’ condition became so bad”. [ID10] 

8.3.5 Implementation Process 

The aspects of planning that facilitated implementation of the NSA interventions were flexibility and fit-

to-context. Although there existed a general guideline to design and implement the activities, the 

flexibility in planning the activities based on local needs in line with the available resources facilitated 

the implementation. This flexibility also allowed the planning of activities and strategies as per the local 

context, as indicated in the following quote: 

 “Although the project objectives were not possible to change, we did the priority setting 

under each activity to match the local context and needs.   […] For example, we first 

allocated a budget for providing one goat to a farmer but when we went to actual 

implementation, we learned that we should deliver at least two goats per household 

otherwise they will not survive”. [ID10] 

A few participants highlighted the need to address persistent problems related to household capacities 

such as poverty through the provision of income-generating activities. According to an implementer: 

“You must be more practical when you are working on a rural level. I can assure you that 

they would have been truly satisfied if they were given sewing machines as per their need. 

It could create an opportunity of earning money for them”. [IUP2] 

The factors within the engagement sub-domain were multisectoral coordination, and motivation of 

beneficiaries and implementers for their continuous engagement. The multisectoral collaboration 

between agriculture and health sectors to deliver integrated interventions was an important facilitator 

to implement. However, the continuation of the collaboration between sectors was mostly confined to 

specific projects’ scope. Several projects implemented in the area enhanced sustainability as they 

contributed to achieving the common nutrition outcome. An implementer also mentioned that nutrition 
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was incorporated within agriculture in projects such as the National Agricultural Technology Project, 

wherein some of the lessons learnt from IAHBI were applied. In the project, agriculture, fisheries, and 

livestock departments collaborated and were responsible for providing aware- ness about the 

consumption of products promoted by the respective departments, such as meat, milk and egg, by the 

department of livestock services. However, the health sector was not involved in the project. Notably, 

the project had an objective to increase income and reduce extreme poverty, a significant factor noted 

in the household capacity within ‘characteristics of actors’ domain. Multisectoral action was also 

recommended to sustain some of the activities. An implementer suggested mobilizing community clinics 

to conduct follow-up sessions with beneficiaries after the project cycle. 

Increasing the motivation of beneficiaries and implementers to ensure their continuous engagement was 

another factor. The motivation of beneficiaries acquired through knowledge and skills contributed to the 

adoption and sustainability of the practices. The beneficiaries had knowledge of nutrition and continued 

using some of the techniques acquired during the project, such as vegetable production technologies, 

illustrated in the following quote. 

“Women were not so motivated. Now women are motivated behind this, and they say that 

they have to do this. If we don’t then our child also will not get nutrition. That’s why we 

always plant vegetables”. [BM3] 

The withdrawal of the project led to the reduced motivation of beneficiaries to sustain production 

practices such as poultry rearing, or to continue the mechanisms established for long-term learning 

through FFS. Some of the FFS members were also part of groups created by other nutrition-related 

projects implemented after the IAHBI funding cycle. The reasons to not continue the FSS meetings by 

the beneficiaries, were lack of meeting initiation, incentives, interest, or time. According to a beneficiary: 

“First when the dada [meeting/training facilitator-male] was coming, we were told that 

they will teach us these things for our good [so] we have to go, and if we don’t go it won’t 

work. [..] We could learn, and they were giving some money for our snacks. [..]. And now 

they are not coming so what will you go for? Before they used to go but now no one sits 

together. […] But it’s not that they are only interested in money”. [BM9] 

Concerning implementers, the influence of supervisors and the provision of incentives affected the 

motivation for continuous engagement. The presence of agriculture extension officers during training 

motivated the officers to implement project activities, as indicated in the following quote: 
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“Had they [supervisors] not been invited, they would have later not allowed their staff to 

work on these project activities”. [ID10] 

While the incentives for execution during the project cycle facilitated the implementation, the 

consequent withdrawal, compounded by workload, hindered continuation of the activities, as the 

following quote illustrates. 

“Government sectors are also included in many projects, and they also get some of the 

benefits directly or indirectly and they conducted the training, they get some [budget]. But 

when project support withdraws, this is gradually losing the [motivation]”. [ID9] 

An implementer also recommended a strategy to provide incentives to the staff to enhance continued 

motivation to sustain the activities.

The factors concerning the execution sub-domain included dealing with disputes and timing of the 

execution of the exit strategy. Some communities faced disputes while conducting project activities, 

especially during the distribution of inputs. The participants provided varying reasons for the conflict. 

While some mentioned that the distribution was politically biased, others stated that the beneficiaries 

who did not receive the inputs created the disputes. An implementer noted that: 

“We tried to summarize the yearly activities. And most importantly, there were some 

unwanted situations we had to face. [..] had to arrange Salish to solve these issues [..] tried 

to settle the issues on our own [..] Again, this went up to the Upazila level”. [ID4] 

Concerning the influence of timing, an implementer perceived that a delay in executing exit strategies 

hindered sustainability as indicated by an implementer as follows. 

“We need to start [planning about] the sustainability, such as any cooperative or some- thing 

from the starting or middle of the project so that […] we can find [identity] the challenges 

and [identify] problems to sustain. […] Because we give all the things, and we disappear 

[because] we do not know what is happening now”. [ID10] 

Regarding the reflection and monitoring sub-domain, a few implementers high- lighted the role of 

implementation fidelity and monitoring adoption as a facilitator to implement. The implementers 

monitored the quality for early detection of deviation from the project design and subsequent 

correction, as indicated in the following quote. 

“Hens supplied by a supplier were a little bit undersized. That time I was into a big problem. 

When I measured and matched, I saw that 1–2 kg weight was less. Then I asked them to 

give 2–3 more hens. They were obliged to give”. [ID8] 
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The project also monitored household practices such as cooking procedures, including monitoring of 

adding salt at a precise time. While the implementation fidelity and monitoring of adoption facilitated 

the implementation, the lack of a system to follow-up continued adoption hindered sustainability. 

8.4 Discussion 

NSA is recommended as a promising approach to improve nutrition outcomes. However, implementing 

and sustaining this multifaceted intervention package in a local agri- food system is subject to a complex 

interaction of factors acting as either facilitators or barriers. To gain better insight into these factors, the 

IAHBI Project was studied, which was a unique NSA exercise that incorporated nutrition in agricultural 

production through linkages of service delivery structures amongst community-based farmer field 

schools and women farmer groups. Although the domains of the factors were presented separately ac- 

cording to the CFIR [9], the factors across domains featured a complex interaction amongst the outer 

setting, inner setting, characteristics of actors, intervention characteristics and implementation 

processes. 

Implementation of NSA projects within the local agri-food system in Southern Bangladesh was shaped 

by the outer context. Bangladesh has an enabling political environment, such as the National Agricultural 

Policy 2018 that aims to achieve sustainable food and nutrition security. Achieving the aspired nutrition 

security requires strategies to translate the production diversity into consumption diversity, for instance, 

by incorporating nutrition education [5,6]. Bangladesh has an extensive network of NGOs that assist the 

government to implement policies by designing and implementing several models. These facilitate 

materialization of NSA for the benefit of communities, especially when government actors work actively 

in partnership during implementation to enhance service delivery, as was the case in the IAHBI. However, 

these projects are generally time-bound and dependent on donor funding which makes it hard to harness 

innovative models to scale up. Sustaining and scaling up such projects within the public delivery system 

is further constrained by limited institutional capacity and lack of dedicated resources beyond the project 

funding cycle. Past studies also emphasized that the country has inadequate systems to deliver nutrition-

related services, and also that small-scale community-based programs are rarely scaled [24,27,36]. It can 

be said that Bangladesh has an enabling environment to initiate small-scale projects but seems to have 

inadequate capacity to sustain and scale them up within the public delivery system.  

Sustaining and scaling projects may be achieved by aligning and embedding them with public service 

delivery institutions during and beyond implementation, enhancing institutional capacity to scale up the 
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interventions, and improving coherence between these projects. This may require collaboration 

between all relevant stakeholders such as government, non-government, communities, and donors 

during the design, implementation, and execution of exit strategies. This analysis shows that the inner 

setting and characteristics of actors related to house- hold capacity feature several barriers that span the 

agri-food sector and beyond. These barriers mainly include natural disasters [30,37], seasonality and 

climatic conditions [30,38], institutional capacity [15,39], household capacities [40], remoteness, and, 

access to water, transport and market. The IAHBI Project was also able to partly address some of the 

effects of such barriers through the fit-to-context approach. Nevertheless, climatic conditions, lack of 

infrastructure and household and institutional capacities were important barriers. Addressing these 

barriers may need a multisectoral response that addresses not only multiple determinants of nutrition 

[5,6,41] but also the contextual barriers or their effects. However, the question remains on how to 

combine multisectoral activities within the agriculture sector. One past study also raised the question as 

to whether the integration of sectoral activities is required to address malnutrition, or whether co-

targeting of the same beneficiaries would also bring similar effects [5]. Given the limitation of public 

institutional capacity, Bangladesh could benefit from a strong coherence between projects, ensuring that 

they are not implemented in silo, and that future projects use established platforms such as FFS. 

Addressing barriers related to household capacities, which is a significant factor within the characteristics 

of actors, requires a tailored approach. Although the IAHBI project and NSA interventions in general are 

effective in supporting poor communities, it is argued that NSA may not be a silver bullet for the ultra-

poor households that do not have minimum resources to absorb the practices. Consistent with a past 

study [40], this study highlights the lack of household resources as a significant barrier to adopt and 

sustain interventions. Ultra- poor households that severely lacked household resources, such as income 

and land, were significantly constrained to adapt and/or sustain NSA practices such as food production, 

WASH, and food consumption. Thus, even within poor communities, the ultra-poor require additional 

arrangements, such as minimum income, and/or land, which are critical to adopt NSA interventions. NSA 

projects, therefore, need to acknowledge and thoroughly reflect on such capacities with tailored 

strategies for poor and ultra-poor households. Addressing the needs of the ultra-poor may require 

widening the scope of the NSA-income-nutrition pathway in two ways. The first could be the provision 

of income-generation activities beyond own production such as establishing microentrepreneurs 

through involvement in school feeding programs, food-processing, or as collectors or traders to connect 

food production to market. The second is to acknowledge that such ultra-poor beneficiaries need 

primary interventions beyond NSA’s direct pathways to nutrition. In the latter case, NSA projects can 
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play a crucial role to collaborate with co-located projects that focus on ultra-poor populations through 

income generation activities beyond agriculture, or social protection actions such as nutrition-sensitive 

food supplementation or cash transfer. Explicit consideration of household contexts affects the success 

of interventions, and hence there exists a need for a tailored approach [36] ultimately making NSA 

‘equity sensitive’. 

The IAHBI project interventions and their implementation process facilitated the initial adoption through 

several factors such as adaptability of interventions, integration of nutrition and agriculture through 

multisectoral coordination, quality of design, and motivation of actors. Some of these have previously 

been suggested, such as fit-to-context reported from Bangladesh [42], and quality of inputs reported 

from Cambodia [43], Ethiopia [39] and Burkina Faso [44], or incentives for participation of the extreme 

poor [40]. Some of the attributes that contributed to the sustainability of the project were design quality 

and better motivation through practice-oriented information and skills. However, the sustainability of 

some of the mechanisms created for long-term adoptions, especially FFS meetings and multisectoral 

collaboration, were rarely evident. Although some members of FFS were also part of groups created by 

other projects following the IAHBI project cycle, the continuation of the FFS meetings facilitated by the 

project was rarely evident. Collaboration within agricultural departments and nutrition incorporation in 

agriculture was evident through another project implemented after the IAHBI project cycle. However, 

sustained collaboration with the health sector could not be established from our research. There seems 

to be a trade-off between some measures to facilitate the initial adoption of mechanisms and 

contribution to sustained adoption.  

This study found that, while some resource-intensive measures, such as incentives for participation, or 

feed for poultry, facilitated adoption in the short term, a lack of these affected sustainability in the post-

funding cycle. The reason could be linked to a past study that reported the trade-offs between the 

requirement to bring short-term effects versus sustained impacts [36], which needs further exploration. 

To scale up the interventions within the existing public institutions and bring about change, this study 

stresses the need to strengthen local institutions [6]. The challenge lies in determining which of the 

practices should be taken up by the government. There is, therefore, a need to revisit existing 

institutional arrangements and line ministry functions to understand which of the mechanisms should 

be sustained and how they can be made viable beyond the project phase. Some viable options could be 

the integration of nutrition in the training curriculum and/or job description of agricultural staff [25], 

strengthening cross-sectoral collaboration, such as mobilizing community clinics, and an integrated 
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monitoring system [45]. As mentioned earlier, this study also recommends increased alignment between 

NGOs and (local) public institutions and coherence across different projects to sustain interventions. 

Future funding on NSA should focus on strengthening local institutions to scale up evidence-based good 

practices, enhance alignment with public service delivery institutions, and enhance coherence across 

different co-located projects.

The main strength of this research is that it investigates the factors that affected both the 

implementation and sustainability of the interventions through an exploration of the participants’ 

perceptions three years after the end of the project funding cycle. Two limitations might have affected 

the results that have been presented. The first is the lack of generalizability evident in other qualitative 

studies. Restriction of the data collection to one sub-district might have led to an inadequate 

representation of the entire implementation area. Further, several factors within the outer and inner 

settings on national institutional arrangements are largely contextual and may not be fully applicable to 

other countries. The second limitation is the possibility of information bias. As data was collected three 

years after the project ended, the possibility of recall bias and difficulties in finding respondents due to 

their transfer could have led to some information being biased or overlooked. The study, however, took 

precautions specifically to address recall bias, by capturing all possible data through focus group 

discussions. 

8.5 Conclusions 

Effective implementation of NSA interventions and their sustainability within a traditional agri-food 

system requires consideration of complex factors that span across multiple domains—outer setting, 

inner setting, characteristics of actors, intervention characteristics, and implementation process. 

Achieving sustainable impact will require considering local capacity and household capacity to absorb 

the interventions and sustain the adoption. Further, there is a need to study which mechanisms 

established to facilitate adoption can be continued, and how to enhance sustainability. This should 

mainly address how to scale-up small-scale initiatives and make the interventions more inclusive for the 

ultra-poor. Consideration of the factors can contribute to enhancing the effectiveness and sustainability 

of practices that contribute towards addressing malnutrition in Bangladesh.

  



 

 

252 

 

References 

1. Development Initiatives. 2020 Global Nutrition Report: Action on Equity to End Malnutrition; 

Development Initiatives: Bristol, UK, 2020. 

2. McDermott, J.; Johnson, N.; Kadiyala, S.; Kennedy, G.; Wyatt, A.J. Agricultural research for 

nutrition outcomes-rethinking the agenda. Food Secur. Sci. Sociol. Econ. Food Prod. Access Food 

2015, 7, 593–607. 

3. Naher, F.; Barkate, K.; Ahmed, S.S.; Hossain, M. How nutrition-friendly are agriculture and health 

policies in Bangladesh? Food Nutr. Bull. 2014, 35, 133–146.  

4. 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.  

5. Ruel, M.T.; Quisumbing, A.R.; Balagamwala, M. Nutrition-sensitive agriculture: What have we 

learned so far? Glob. Food Secur. 2018, 17, 128–153. 

6. Sharma, I.K.; Di Prima, S.; Essink, D.; Broerse, J.E.W. Nutrition-sensitive agriculture: A systematic 

review of impact pathways to nutrition outcomes. Adv. Nutr. 2021, 12, 251–275. 

7. Nordhagen, S.; Nielsen, J.; van Mourik, T.; Smith, E.; Klemm, R. Fostering CHANGE: Lessons from 

implementing a multi-country, multi-sector nutrition-sensitive agriculture project. Eval. Progr. 

Plann. 2019, 77, 101695.  

8. MDPI Sustainability. Special Issue “Diet, Human Health and Wellbeing in Traditional Food 

Systems”. Available online: 

https://www.mdpi.com/journal/sustainability/special_issues/diet_small_island (accessed on 19 

October 2021). 

9. Damschroder, L.J.; Aron, D.C.; Keith, R.E.; Kirsh, S.R.; Alexander, J.A.; Lowery, J.C. Fostering 

implementation of health services research findings into practice: A consolidated framework for 

advancing implementation science. Implement. Sci. 2009, 4, 1–15.  

10. Rahman, K.M.M.; Islam, M.A. Nutrition-sensitive agriculture in Bangladesh: A review. Food Secur. 

2014, 6, 671–683.  

11. Schreinemachers, P.; Patalagsa, M.A.; Islam, M.R.; Uddin, M.N.; Ahmad, S.; Biswas, S.C.; Ahmed, 

M.T.; Yang, R.-Y.; Hanson, P.; Begum, S.; et al. The effect of women’s home gardens on vegetable 

production and consumption in Bangladesh. Food Secur. Sci. Sociol. Econ. Food Prod. Access Food 

2015, 7, 97–107. 

12. Schreinemachers, P.; Patalagsa, M.A.; Uddin, N. Impact and cost-effectiveness of women’s training 



 

 

253 

 

in home gardening and nutrition in Bangladesh. J. Dev. Eff. 2016, 8, 473–488. [CrossRef] 

13. Sinharoy, S.S.; Waid, J.L.; Haardorfer, 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. 

14. Sraboni, E.; Malapit, H.J.; Quisumbing, A.R.; Ahmed, A.U. Women’s empowerment in agriculture: 

What role for food security in Bangladesh? World Dev. 2014, 61, 11–52. 

15. van den Bold, M.; Kohli, N.; Gillespie, S.; Zuberi, S.; Rajeesh, S.; Chakraborty, B. Is there an enabling 

environment for nutrition- sensitive agriculture in South Asia? Stakeholder perspectives from 

India, Bangladesh, and Pakistan. Food Nutr. Bull. 2015, 36, 231–247. 

16. Yosef, S.; Jones, A.D.; Chakraborty, B.; Gillespie, S. Agriculture and nutrition in Bangladesh: 

Mapping evidence to pathways. Food Nutr. Bull. 2015, 36, 387–404. 

17. Barai, M.K. Bangladesh’s Economic and Social Progress from a Basket Case to a Development Model; 

Palgrave Macmillan: Singapore, 2020. 

18. National Institute of Population Research and Training (NIPORT); ICFI. Bangladesh Demographic 

and Health Survey 2017–2018: Key Indicators; NIPORT: Dhaka, Bangladesh; ICF: Rockville, MD, 

USA, 2019. 

19. FAO; IFAD; UNICEF; WFP; WHO. The State of Food Security and Nutrition in the World: 

Safeguarding against Economic Slowdowns and Downturns; Food and Agriculture Organization of 

the United Nations: Rome, Italy, 2019. 

20. Ahmed, F.; Prendiville, N.; Narayan, A. Micronutrient deficiencies among children and women in 

Bangladesh: Progress and challenges. J. Nutr. Sci. 2016, 5, e46. 

21. Fiedler, J.L. Food crop production, nutrient availability, and nutrient intakes in Bangladesh: 

Exploring the agriculture-nutrition nexus with the 2010 household income and expenditure 

survey. Food Nutr. Bull. 2014, 35, 487–508. 

22. Rahaman, M.M.; Haider, M.Z.; Chakraborty, M. Contribution of home garden to household 

economy in rural areas of Bangladesh. Asia-Pac. J. Rural Dev. 2015, 25, 49–60. 

23. de Brauw, A.; Waid, J.; Meisner, C.A.; Akter, F.; Khan, B.F.; Bhattacharjee, L.; Alam, N.; Sultana, S.; 

Uddin, N.; Himel, F.B.; et al. Food Systems for Healthier Diets in Bangladesh: Towards a Research 

Agenda. IFPRI Discussion Paper 1902; International Food Policy Research Institute (IFPRI): 

Washington, DC, USA, 2019. 

24. Alam, A.; Khatun, W.; Khanam, M.; Ara, G.; Bokshi, A.; Li, M.; Dibley, M.J. “In the Past, the Seeds I 

Planted often Didn’t Grow.” A mixed-methods feasibility assessment of integrating agriculture and 



 

 

254 

 

nutrition behaviour change interventions with cash transfers in rural Bangladesh. Int. J. Environ. 

Res. Public Health 2020, 17, 4153. 

25. Saha, M.; Mannan, M.A.; Bhattacharjee, L. Mainstreaming Nutrition into Agricultural Extension 

Lessons Learned from Two Projects that Integrated Agricultural Interventions and Nutrition in 

Bangladesh; USAID Funded Integrating Gender and Nutrition within Agricultural Extension Project, 

INGENAES: Washington, DC, USA; Food and Agriculture Organization of the United Nations, FAO: 

Rome, Italy, 2016; p. 57. 

26. Shaheen, N. End Line Survey Report on Integrated Agriculture and Health Based Interventions for 

Improved Food and Nutrition Security in Selected Districts of Southern Bangladesh; Government 

of Bangladesh, USAID, Institute of Nutrition and Food Science-University of Dhaka, UNICEF, and 

FAO: Dhaka, Bangladesh, Bangladesh, 2016. 

27. Nisbett, N.; Davis, P.; Yosef, S.; Akhtar, N. Bangladesh’s story of change in nutrition: Strong 

improvements in basic and underlying determinants with an unfinished agenda for direct 

community level support. Glob. Food Secur. 2017, 13, 21–29. 

28. Crowe, S.; Cresswell, K.; Robertson, A.; Huby, G.; Avery, A.; Sheikh, A. The case study approach. BMC 

Med. Res. Methodol. 2011, 11, 100. [CrossRef] 

29. Rashid, M.H.; Shirazy, B.J.; Ibrahim, M.; Shahidullah, S.M. Cropping systems and their diversity in 

Khulna Region. Bangladesh Rice J. 2018, 21, 203–215. 

30. Islam, M.R.; Hasan, M. Climate-induced human displacement: A case study of Cyclone Aila in the 

south-west coastal region of Bangladesh. Nat. Hazards J. Int. Soc. Prevent. Mitig. Nat. Hazards 

2016, 81, 1051–1071. 

31. Razzaque, M.A.; Alamgir, M.; Rahman, M.M. Climate change vulnerability in Dacope Upazila, 

Bangladesh. J. Sci. Res. Rep. 2019,21, 1–12. 

32. Hamel, R.; Flowers, K. Tracking Promises: Analyzing the Impact of Feed the Future Investments in 

Bangladesh; Center for Strategic and International Studies: Washington, DC, USA, 2016; p. 74 

33. Saunders, B.S.J.; Kingstone, T.; Baker, S.; Waterfield, J.; Bartlam, B.; Burroughs, H.; Jinks, C. 

Saturation in qualitative research: Exploring its conceptualization and operationalization. Qual. 

Quant. 2018, 52, 1893–1907.  

34. Di Prima, S.; Wright, E.P.; Sharma, I.K.; Syurina, E.; Broerse, J.E.W. Implementation and scale-up of 

nutrition-sensitive agriculture in low- and middle-income countries: A systematic review of what 

works, what doesn’t work and why. 2021; under review.

35. Bach-Mortensen, A.M.; Lange, B.C.L.; Montgomery, P. Barriers and facilitators to implementing 



 

 

255 

 

evidence-based interventions among third sector organisations: A systematic review. Implement. 

Sci. IS 2018, 13, 103.  

36. Gillespie, S.; Menon, P.; Kennedy, A.L. Scaling up impact on nutrition: What will it take? Adv. Nutr. 

2015, 6, 440–451. 

37. Baliki, G.; Brück, T.; Schreinemachers, P. Long-term behavioural impact of an integrated home 

garden intervention: Evidence from Bangladesh. Food Security 2019, 11, 1217–1230 

38. Hillbruner, C.; Egan, R. Seasonality, household food security, and nutritional status in Dinajpur, 

Bangladesh. Food Nutr Bull 2008, 29, 221–231. 

39. Sako, B.; Leerlooijer, J.N.; Lelisa, A.; Hailemariam, A.; Brouwer, I.D.; Tucker Brown, A.; Osendarp, 

S.J.M. Exploring barriers and enablers for scaling up a community-based grain bank intervention 

for improved infant and young child feeding in Ethiopia: A qualitative process evaluation. Matern. 

Child Nutr. 2018, 14, e12551 

40. Nichols, C. Nutrition sensitive agriculture: An equity-based analysis from India. World Dev. 2020, 

133, 105004. [CrossRef] 

41. Pandey, V.L.; Dev, S.M.; Jayachandran, U. Impact of agricultural interventions on the nutritional 

status in South Asia: A review. Food Policy 2016, 62, 28–40. 

42. Haselow, N.J.; Stormer, A.; Pries, A. Evidence-based evolution of an integrated nutrition-focused 

agriculture approach to address the underlying determinants of stunting. Matern. Child Nutr. 

2016, 12, 155–168. 

43. Olney, D.K.; Vicheka, S.; Kro, M.; Chakriya, C.; Kroeun, H.; Hoing, L.S.; Talukder, A.; Quinn, V.; 

Iannotti, L.; Becker, E.; et al. Using program impact pathways to understand and improve program 

delivery, utilization, and potential for impact of Helen Keller International’s homestead food 

production program in Cambodia. Food Nutr. Bull. 2013, 34, 169–184. 

44. Nielsen, J.N.; Olney, D.K.; Ouedraogo, M.; Pedehombga, A.; Rouamba, H.; Yago-Wienne, F. Process 

evaluation improves delivery of a nutrition-sensitive agriculture programme in Burkina Faso. 

Matern. Child Nutr. 2018, 14, e12573. 

45. Hodge, J.; Herforth, A.; Gillespie, S.; Beyero, M.; Wagah, M.; Semakula, R. Is there an enabling 

environment for nutrition-sensitive agriculture in East Africa? Stakeholder perspectives from 

Ethiopia, Kenya, and Uganda. Food Nutr. Bull. 2015, 36, 503–519 

  



 

 

256 

 

 

  



 

 

257 

 

 



 

 

258 

 



 

 

259 

 



 

 

260 

 



 

 

261 

 



 

 

262 

 



 

 

263 

 



 

 

264 

 



 

 

265 

 



  



 

267 

 



 

 

268 

 



 

 

269 

 



 

 

270 

 



 

 

271 

 



 

 

272 

 



 

 

273 

 



 

 

274 

 



 

 

275 

 



 

 

276 

 



 

 

277 

 



 

 

278 

 



 

 

279 

 



 

 

280 

 



 

 

281 

 



 

 

282 

 



 

 

283 

 



 

 

284 

 



 

 

285 

 



 

 

286 

 



 

 

287 

 



 

 

288 

 



 

 

289 

 



 

 

290 

 



 

 

291 

 

 

CHAPTER 10. DISCUSSION AND CONCLUSION 
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This PhD research aimed to gain insights into the impact pathways of NSA interventions to improving 

nutritional status and the factors influencing the implementation and sustainability of the interventions 

in low and middle-income countries (LMICs). The multi-country mixed-methods research design explained 

in Chapter 3 aimed to achieve the research aim, by answering two research questions. The first research 

question concerns the impact of NSA interventions on nutrition and the pathways that lead from the 

interventions to improving nutrition. The second research question focuses on understanding the factors 

influencing the implementation and scaling-up of NSA interventions. Chapters 4-9 addressed these 

research questions, with Chapters 4-6 addressing the first research question, and Chapters 7-9 answered 

the second research question. This chapter will first describe the main lessons learned in relation to the 

overall aim of the PhD research, highlighting the contribution and implication of critical findings 

concerning the two research questions, followed by a theoretical reflection on NSA. Next, the 

recommendations for policies and programs will be presented. Furthermore, I will discuss the limitations 

of the research and future research priorities, and I will end this chapter with some concluding remarks. 

10.1 Impact of NSA interventions on diet and nutritional status and the 

pathways from the interventions to improving nutrition outcomes 

In this section, I discuss the impact of NSA interventions on nutrition and pathways that lead from the 

interventions to improving nutrition (see Figure 10.1). 

 

Figure 10.1. Simplified impact pathways from NSA interventions to nutrition outcome 
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10.1.1  Impact of NSA interventions on nutrition outcomes 

While past studies have mainly focused on the effect of NSA interventions on selected nutrition outcomes 

such as nutritional status or diet [1-14], this research identified effects across temporal stages of the 

pathways from the interventions to nutritional status. In Chapters 4-6, we have found largely positive 

changeson dietary diversity, and micronutrient deficiencies. The systematic review (Chapter 4) and both 

case studies from Bangladesh and Laos (Chapters 5 to 6) reported positive changes on the dietary diversity 

of women as well as households in general. The review also indicated positive effects on children’s dietary 

diversity, but this was not supported by findings from the case study from Bangladesh. Achievement of 

the diet-related impact could be linked to reductions in household food insecurity, accompanied by 

increased nutrition knowledge and improved dietary behaviour through nutrition education and 

behaviour change communication (BCC). It was further demonstrated in Chapters 4-6 that water, 

sanitation and hygiene (WASH) -related outcomes such as hand washing improved. This can be attributed 

to the integration of WASH into agricultural interventions. However, as water constraints are a crucial 

issue affecting food production as reported in Chapters 6 to 9, this research stresses the need to integrate 

multipurpose water systems that can serve household and agricultural purposes along with WASH-related 

BCC. 

NSA interventions particularly reduced micronutrient deficiency and to a lesser extent underweight. 

Chapters 4 and 5 highlight the significant contribution of NSA interventions on improving micronutrient 

status and reducing micronutrient deficiencies (including vitamin A deficiency and iron deficiency 

anaemia). The consumption of micronutrient-rich foods may have resulted in an improvement in 

micronutrient status. As reported in Chapters 4 and 5, the interventions also reduced underweight, but 

the effects on stunting and wasting were limited, as only a few studies reviewed demonstrated the 

positive change. The Bangladesh-based case study in Chapter 5 reported a reduction in underweight 

children, with insignificant effects on stunting or wasting. The study conducted in Chapter 6, however, did 

report a reduction in children’s stunting and wasting in Laos. As the cases included integrated multiple 

components such as BCC, agricultural production, and WASH, this may have contributed to the positive 

impact of reducing underweight.  

A comparatively weaker effect on anthropometric indices may have been due to a lack of interventions 

addressing all underlying causes of malnutrition [15,16], a short project duration [17,18], or interventions 

targeting later stages of foetal life [18]. Agricultural interventions, if combined with nutrition and/or 

WASH-related knowledge and BCC, have the potential to affect multiple determinants of malnutrition, 
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such as children’s care and hand washing practices, household environments, and reductions in diarrheal 

diseases (see Chapter 4). Furthermore, past studies have highlighted that a longer duration of the 

intervention is needed to demonstrate significant changes in the anthropometric indicators [18,19]. 

Additionally, improving anthropometrical measures may require careful selection of the target group. NSA 

interventions that aim to improve nutritional status, especially, stunting, should probably start targeting 

at least the start of pregnancy or before since the risk of stunting already develops in foetal life [18].  

10.1.2  Impact pathways from NSA interventions to nutrition outcomes 

The effects of NSA interventions discussed above are the outcomes of multiple pathways that translate 

from agriculture to improving nutritional status. As described in Chapters 4 to 6, this research highlights 

five such key pathways at the intervention level (see Figure 10.1): 1) Food production pathway; 2) 

Knowledge and BCC pathway; 3) Agricultural income pathway; 4) Women’s empowerment pathway; and 

5) Strengthening of local institutions pathway. While past studies have mainly focused on production, 

income, and women’s empowerment [3,16,19-22], this PhD research contributes to the body of 

knowledge on NSA by identifying a novel pathway from strengthening of local institutions to improving 

nutrition. The findings also highlight nutrition-related knowledge and BCC being established as a pathway, 

although this was included as an NSA program component in past studies. Although this dissertation 

discusses the pathways separately, it is important to note that improved diet and nutritional status require 

a combination of multiple pathways. Below, I will first discuss the findings on these pathways followed by 

their sustainability as reported in the Bangladesh case. 

Food production pathway 

Consistent with past studies [1-13], we reiterate that food production is the central pathway in NSA 

interventions (Chapters 4-6). The production of higher quantities and diverse varieties of food because of 

NSA interventions' agricultural techniques and inputs led to an improved diet and income through the 

sale of surplus food. Food production can improve diets through preservation, processing, storage, 

household preparation, and household distribution (Chapter 4). Production can also lead to increased 

income due to the sale of surplus products. However, as reported in systematic reviews and various cases, 

the production effects varied across different products. For example, most of the studies reported the 

production of vegetables while only a few showed a positive effect on increased production of fruits 

(Chapter 4). While the production of vitamin A-rich and other vegetables was good, the low production 



 

 

295 

 

of legumes in Laos is a concern (Chapter 6). Moreover, producing food alone is insufficient, as it requires 

sufficient knowledge of the consumption of nutrient-rich food. 

Nutrition knowledge and Behaviour Change Communication (BCC) pathway 

Although several past studies stress the need for knowledge and BCC as a component in food production 

interventions [15,16,20,22], we argued that nutrition knowledge and BCC should be considered a separate 

pathway for agricultural production to be nutrition sensitive. The knowledge/BCC activities contributed 

to the awareness of several subjects on nutrition and WASH, which resulted in improved dietary and care 

practices through a change in behaviour or nutrition-related attitude (Chapter 4). Case studies in Chapters 

5-6 also reiterated the role of this pathway in improving dietary intake and WASH practices. Integration 

of this pathway with the agricultural production pathway is essential to convert food production into 

consumption of nutrient-rich diets through an increase in demand for such diets from beneficiaries, 

accompanied by sufficient income.  

Agricultural income pathway 

Despite the crucial role of income in nutrition, the income pathway is still relatively underdeveloped in 

both programming and research. Although a few participants reported a change in income [12,23,24], 

results on how the income was translated into nutrition-related expenses are limited. Although both the 

cases selected for this research provided little attention to this pathway, the review and case studies, 

suggest its role in contributing to expenses on food, WASH, and children's education, intervening in 

multiple determinants of malnutrition (Chapters 4 to 6). However, the translation of income to nutrition 

varied across the countries, with the beneficiaries in Bangladesh prioritizing less nutrient-rich foods than 

Laos. Future investments in both interventions and research should prioritize this pathway to address 

poverty and affordability-related barriers to nutrition. For instance, a healthy diet in Bangladesh costs USD 

3.064 per person per day and in Laos USD 4.14 per person per day, which many people cannot afford [25]. 

We suggest the need to maximize the contribution of income pathway to increasing affordability. 

Women’s empowerment pathway 

We have found limited evidence on the full pathway from women’s participation in interventions to their 

empowerment, eventually leading to better nutritional outcomes. However, our studies did indicate 

positive changes in the elements of the pathway through increased access to resources, improved 

decision-making, and protected time. While several past studies have reported changes in women’s 

empowerment-related domains [3,26-29] or effects of empowerment on reducing wasting [3], these 

studies did not report a complete pathway from interventions to nutrition. Although the cases included 
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in this research did not explicitly focus on this pathway, this PhD research highlights two sub-pathways 

emerging from the participation of women in NSA interventions to nutrition. First, NSA interventions can 

enhance women's intra-household decision-making and access to resources (Chapters 4 and 6). This sub-

pathway leads to nutrition from financial empowerment and access to resources through participation in 

gender-sensitive agricultural interventions and gender-transformative approaches. The NSA project in 

Laos engaged the husband to change gender roles. The second sub-pathway concerns the contribution of 

interventions to saving women's time. There are some indications of reductions in women’s time spent in 

finding vegetables as they have access to the home gardens. However, it remains unclear what its effects 

are on nutritional status (Chapters 4 and 6). The translation of resource access and saved time on nutrition 

was, however, not conclusive in our studies. A recent study highlighted the lack of effects on food 

expenditure despite some changes reported in decision-making [29]. Making women’s empowerment 

work for nutrition, thus, requires not only empowering women, but also intervening across all elements 

from the domains of empowerment to nutrition-related expenditure, nutrition-related decision-making, 

or using more time for one’s own and children’s care. 

Strengthening of local institutions pathway 

Strengthening local institutions is a novel pathway that we identified in this PhD research. As LMICs 

transform the food system toward more nutrition sensitive system, it requires a structural and sustained 

change at the system level, from food production to processing to distribution to consumption. Enhancing 

agriculture's effect on nutrition necessitates strengthening the capacity of local institutions in relation to 

NSA to achieve the nutrition objective not only in the short term, but also in the long term. A shift from 

the traditional status quo of staple-based production to a more nutrition-sensitive food system requires 

leveraging nutrition in agriculture programs, as seen in the cases of Bangladesh and Laos. In the case of 

Bangladesh, the interventions strengthened existing health institutions that enhanced the delivery of 

services such as iron supplementation (Chapter 5). Likewise, strengthening agricultural services by training 

vaccinators resulted in enhanced extension services (Chapter 5). Despite its benefits in improving access 

to services, the strengthened capacity was, however, not sustained after the project funding cycle. This 

also calls for the intervention in Laos to invest in the sustainability of the interventions beyond the funding 

cycle, as the project is still ongoing (Chapter 6). This pathway, therefore, stresses strengthening the 

capacity of agriculture institutions to integrate nutrition into their daily practices, not only at the project 

level, but embedded in the system. Transforming into a more nutrition-sensitive food system necessitates 

this pathway. From a CAS perspective, improving institutions is critical, as it increases the likelihood that 

NSA interventions can be embedded in and change the food system. These institutions can contribute to 
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designing and delivering the NSA interventions, as well as sustaining and scaling-up interventions within 

the food system. 

Sustainability of the pathways 

The sustainability of NSA interventions and their pathways is a rarely explored topic. In Chapter 5, the 

Bangladesh case reveals the continuation of food production practices, especially of vegetables, and their 

understanding of nutrition-related knowledge. Our finding on the relatively lower sustainability of poultry 

is different from those of Senegal [30]. The low sustainability of poultry in Bangladesh could be attributed 

to poor adaptation to climatic conditions or diseases or the absence of project-provided feed. In addition 

to the project interventions, different co-located time-bound programs contributed to sustaining the 

knowledge and production pathways. The sustainability of income and women’s empowerment pathways 

is inconclusive as the cases selected only indirectly focused on these pathways, which needs further 

investigation. NSA projects have mainly focused on strengthening the agricultural system combined with 

nutrition knowledge and the BCC pathway during the funding period, as was also evident in the cases of 

Bangladesh and Laos (Chapters 5-6). However, the discontinuation of the mechanisms created to facilitate 

initial adoption, such as the provision of free inputs, farmers' field schools and multisectoral coordination, 

urges special attention. Bangladesh has been facing the challenge of a lack of sustainability beyond the 

project period due to inadequate institutional capacity namely, human resources, technical capacity, and 

budget limitations. Enhancing sustainability requires strengthening the capacities of local institutions so 

that they can continue the project activities beyond the funding period (Chapter 8). 

10.2 Factors influencing the implementation and sustainability of NSA 

interventions in low and middle-income countries 

Shifting from the traditional status quo of agricultural programming to delivering nutrition-sensitive 

activities means implementing a complex package of interventions that combine food production 

activities with nutrition-related actions. Such a shift involves complex agriculture nutrition linkages, as 

they are interconnected within several sectors. Such complexity is further increased due to the 

complicated setting where the interventions are delivered, mostly in hard-to-rich communities in LMICs. 

Gaining insights into the factors that affect the implementation and scaling up of NSA interventions in 

subsistence farming communities in the LMICs is therefore highly relevant. The systematic review 

(Chapter 7) and two case studies from Bangladesh (Chapter 8) and Laos (Chapter 9) suggest that 

implementing such interventions is greatly influenced by various factors interconnected across the five 
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domains of the conceptual framework: outer setting, inner setting, characteristics of actors, intervention 

characteristics, and implementation process (see Figure 10.2). The factors in the outer setting include the 

nutrition sensitivity of existing policies and the national institutional framework. The inner setting 

comprises the biophysical environment, cultural, social, and economic environment, and local capacity. 

The characteristics of individuals that affect implementation are mainly the capacity of beneficiaries. Key 

factors in intervention characteristics are adaptability, relative advantage, acceptability, design quality, 

and complexity. Several implementation process-related factors, including fit-to-context, targeting, 

multisectoral collaboration, and engagement with actors, also influenced the implementation.  

Below, I will discuss the main lessons learned, highlighting the contribution of key findings on the factors 

influencing the implementation and sustainability of interventions.  

Policy in the outer setting and institutional capacity in the inner settings 

A disconnect between the policy in the outer setting and the institutional capacities in the inner context 

resulting in inadequate implementation on the ground is a significant challenge (Chapters 7 to 9).  Past 

studies have highlighted the facilitating role of policies and the hindering effects of lack of institutional 

capacity [31,32]. This research stresses the need for enhancing institutional capacity to facilitate the 

design, implementation, and sustainability of evidence-based interventions and to contribute to policy 

implementation. Having a nutrition-sensitive policy is a facilitator to enhancing nutrition sensitivity, as it 

guides program design and implementation (Chapter 7-9). Several LMICs are experiencing a high level of 

political commitment through existing nutrition-sensitive policies [15] and thus starting to leverage 

nutrition in agriculture, as evident in the case studies from Bangladesh and Laos. However, numerous 

barriers hinder the implementation of such policies on the ground in both countries. A lack of coordination 

between sectors, insufficient and incapacitated human resources, and disconnect in targeting by 

agriculture and nutrition are key issues affecting policy implementation (Chapters 8 and 9). The issues 

seem to be mainly due to a lack of capacity of local institutions, particularly to support the continued 

application of the new practices. The alignment between policies and institutional capacity is thus 

imperative for having fertile ground for NSA interventions.  

On the other hand, policies in other areas may act as a barrier to NSA interventions. For example, in Laos 

(Chapter 9), poor access to land to adopt home gardens was the result of land planning and resettlement 

policies (see Figure 10.3). Although a few past studies have linked the relocation of villages with influences 

on land and livelihood [33,34], this PhD research goes beyond the linkage and demonstrates the effects 

of the relocation on the implementation of NSA interventions as well (Chapter 9).
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Thus, nutrition-sensitive 

policies facilitated the 

implementation through the 

design of the interventions, 

but implementing these 

policies requires 

strengthening institutional 

capacity. It is also significant 

to ensure that agriculture and 

nutrition policies and those 

beyond do not constrain the 

implementation of NSA 

interventions. 

Multisectoral design, an intervention characteristic 

The literature review showed that convergence of multiple sectors facilitates addressing the malnutrition 

challenges of vulnerable populations [35, 36]. Such a response goes beyond agricultural production to a 

food system approach to the nutrition-sensitive value chain across different stages from production to 

food consumption. A convergence across health, education, livelihood, natural resources, and forestry 

sectors, as well as stakeholders, such as governments, (international)NGOs, private sectors, and donors, 

may help address the nutrition challenges. Both the cases in Bangladesh (Chapter 8) and Laos (Chapter 9) 

converged sectors beyond agriculture to provide an integrated response to addressing malnutrition, 

which facilitated the initial design.  

Multisectoral coordination at the implementation process 

A multisectoral intervention design necessitates multisectoral coordination during implementation. 

However, inadequate multisectoral collaboration at the implementation level limited the studied NSA 

projects in Laos and Bangladesh. The main issues were scheduling conflicts, differences in targeting 

(Chapter 9), and a lack of continuation of the project-based collaboration beyond the funding cycle 

(Chapter 8).  

Biophysical and sociocultural factors in the inner setting 

Several biophysical and sociocultural factors in the inner setting affected the implementation in both 

countries, Bangladesh, and Laos. The factors that persisted in both countries were seasonality, agro-

Figure 10.3 Houses in the study area [Laos] are closely located due to 
resettlement, limiting the space for home gardens 
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climatic conditions, remoteness, natural disasters, natural resources, local capacity, co-location of 

programs, and socio-cultural and economic environments. Some of these factors have also been reported 

in past studies [37-40]. Factors could, however, be quite context specific. For instance, conditions such as 

cyclones and water salinity significantly affected the southern Bangladesh context (Chapter 8). Access to 

natural resources and upland farming were predominant factors in Laos (Chapter 9). Likewise, cultural 

factors in terms of ethnicity highly affected beneficiaries' participation in Laos (Chapter 9), but gender 

inequality affected both countries (Chapters 8 and 9). A significant barrier in Laos was that a few ethnic 

communities could not understand the language used by district-level implementers, which hindered 

their participation (Chapter 9). These contextual factors strongly affect the success of NSA interventions, 

and their context specificity calls for tailored strategies to address the barriers. 

Incorporating the context of local food system in the inner setting 

Incorporating the context of the local food system as an important intervention characteristic can 

facilitate the implementation. The system-related capacity in the inner setting concerns market access, 

the presence of other programs, access to natural resources, and institutional capacity, which were key 

factors in both Bangladesh (Chapter 8) and Laos (Chapter 9). Although the role of the market, institutional 

capacity and natural resources in implementation were reported in past studies [31,40-42], this research 

highlights the nuances across different cases. Also, due to the nature of the topography, having abundant 

access to the coastal zone in Bangladesh seemed to be a facilitator for boosting the fishery sector and 

improving food security. In the case of Laos, proper management of access to natural resources (forest 

products including wild food) and upland land could provide opportunities to boost food security. NSA 

should, therefore, build upon the existing implementation context of traditional practices to reorient 

them toward nutrition sensitivity and motivate beneficiaries to adopt improved food production and 

optimal nutrition practices. An important step forward in the case of northern Laos could be to examine 

how the forests in the mountainous agro ecosystem can be sustainably incorporated into NSA to improve 

its effects on nutrition (Chapter 9). A success factor reported from Laos (Chapter 9) was the role of 

community engagement. Consistent with a past study that has also suggested the role of involving local 

influencers to facilitate implementation [43], we highlight that engaging the community may support not 

only the execution of activities but also generate resources to facilitate and sustain implementation. 

Interventions should, therefore, be adaptable to the implementation context, some of these facilitators 

are evident in our case studies (Chapters 8 and 9). 
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Characteristics of actors 

The characteristics of participating households and communities strongly determine the success of NSA 

interventions. As reported from Bangladesh [Chapter 8] and Laos [Chapter 9], making pathways from 

interventions to nutrition effective depends upon their absorptive capacities. Agriculture components of 

NSA interventions mostly target households that have access to some resources (e.g., land, water, time, 

labour, and money) to start the adoption of food production practices. These households are still 

considered poor but have more access to resources than the poorest households within their community. 

In Chapters 6 to 9, we highlighted that these inclusion criteria constrain NSA from targeting the most 

nutritionally vulnerable households. Past studies have reported on a few of these factors – a lack of land 

and water, in particular [43-45]. For instance, almost 77% of small-scale farms are in water-scarce regions 

[46]. This implies that targeting nutritionally vulnerable populations, the desired trait of NSA programs 

[47], will not be fulfilled if those without resources are excluded from agricultural interventions.  

Implementation and characteristics of actors 

Implementation design and processes should enhance the targeting of agriculture and nutrition BCC 

components. While agricultural interventions target households with access to land, nutrition-BCC targets 

nutritionally vulnerable households irrespective of resources. The lack of full convergence may restrict the 

nutritionally vulnerable to benefit from the agricultural production component, making it an urgent issue 

constraining the nutrition sensitivity of agriculture (Chapter 9). Additionally, the inadequate participation 

of targeted beneficiaries is a critical barrier affecting their participation and adoption of interventions. A 

lack of participation by women from minority ethnic groups in programs and the involvement of other 

household members rather than the women themselves were barriers (Chapter 9). Therefore, 

intervention design should consider strategies to increase women's participation while at the same time 

ensuring that they are not overburdened (Chapter 9).  

Dilemma in achieving adoption on the short term versus sustainability on the long term 

A focus on initial adoption with less attention on sustainability or scaling-up was found to negatively affect 

continuation of the interventions after the project period. Furthermore, as reported in Chapter 8, the 

sustainability of some mechanisms created for long-term adoption, such as beneficiaries’ groups and 

multisectoral collaboration, was rarely evident post-project cycle. The discontinuation of resource-

intensive inputs or activities beyond the project funding cycle may hinder sustainability. For example, in 

the Bangladesh case, a lack of incentives for participation and funding support for agricultural inputs 

beyond the project period hindered the long-term adoption of interventions. Trade-off between 
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measures to facilitate initial adoption and sustainability could originate from the need to achieve time-

bound short-term targets, thereby neglecting sustained impact [48]. Nevertheless, some mechanisms can 

continue within the role of new projects implemented in the areas after the specific project cycle through 

coordination with different sectors and nutrition integration in agriculture (Chapter 8). However, it is also 

important to note that these enabling environments are context specific. While NGOs, through time-

bound projects, generally fill the human resource gap in Bangladesh, Laos' institutional mechanism is such 

that government institutions directly implement the interventions at the field level. The presence of small-

scale time-bound projects that are dependent upon donor funding, however, makes it difficult to scale up 

or sustain the interventions beyond the project cycle. This is because of the lack of dedicated resources 

and limited public service institutional capacity (Chapter 4). 

10.2 Theoretical reflections on NSA as part of a complex adaptive system 

Taking a complex adaptive system (CAS) perspective in our analysis, implies we look at NSA interventions 

as novelties introduced in the food system; a system that will need to undergo long-term and structural 

changes [49] to embed nutrition in the agriculture sector’s culture (thinking), structure (organizing), and 

practice (doing). Throughout the chapters, and as hypothesized in Chapter 2 of this dissertation, we 

learned that embedding NSA practices requires a shift in: 1) culture towards nutrient-rich diverse food 

production and consumption rather than focusing on a mono-diet, targeting children and women; and 2) 

structure incorporating nutrition objectives and developing institutional capacity that ensures not only 

the production of diverse agricultural products but also reaching diverse diets; and an increasing role for 

multisectoral working. However, as discerned from the cases in Bangladesh and Laos, food systems are 

very robust and resilient, which makes these shifts highly complex. As mentioned above, while several 

beneficiaries adopted NSA practices during the project implementation, there were instances of relapse 

in home garden practices in the case of Laos (Chapter 9), and we further found limited sustainability of 

the mechanisms created for long-term adoption in Bangladesh (Chapters 5 and 8).  

While the interventions created positive feedback loops and changed practices during the 

implementation, the system tended to bounce back to ‘doing business as usual’ with only the adoption of 

a few practices imparted by the project. During the implementation, positive feedback loops reinforced 

‘new’ patterns that indeed contributed to structural change. For instance, nutrient-rich food consumption 

emerged due to the production of nutrient-rich food, knowledge of nutrition, and market or income. 

Demand for vegetables emerged owing to increased production (Chapters 6 and 9). Access to training 
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reinforced the adoption of the home garden for the families that had resources (Chapter 10.2). Several 

barriers, in particular a lack of resources such as land, water, labour, and time, resulted in negative 

feedback loops that prevented the continuation of practices. Access to knowledge and production of 

limited specific food groups could not fully translate into adequate food consumption due to a lack of 

market (Chapters 6, 7, and 9) [51]. Furthermore, increased production of food affected the marketing of 

produce, discouraging participants from producing surplus food. External factors, such as the land policy 

that constrained adopting home gardens, also had an impact on the implementation of NSA interventions.  

Although the system changed within pilot settings, we observed that only a few components of NSA 

interventions were sustained, such as vegetable growing techniques and nutrition-related knowledge. 

Others were partly or completely discontinued, e.g., the mechanisms of learning and reflection such as 

Farmers' Field Schools, multisectoral coordination, and extension of the project-supported veterinary 

services (Chapter 5 and Chapter 8). I, therefore, argue that food systems tend to bounce back to the stage 

where only a few practices are embedded in the system. 

Bringing long-term adoption or sustainability to the food system requires a change in the mechanisms 

within the system to alter the dominant culture, structure, and practice across all elements of the food 

system. Changing the culture, structure, and practice requires strengthening the local institutions that can 

go beyond the time-bound project period, the fifth pathway (see 10.1). Specific projects in this research 

contributed to sustained vegetable production practices because knowledge, techniques, and income 

from selling surplus, motivated the farmers to continue these practices. Likewise, the sustained 

understanding of nutrition and vegetable production practices was the result of the continued motivation 

of farmers that was provided through technical support by the project and other projects implemented in 

the same area after the funding cycle. After the project cycle, new external forces or other NSA projects 

implemented in the project area also contributed to sustaining knowledge and some production practices. 

NSA innovations that aim to change traditional food production practices through the adoption of 

nutrition-sensitive interventions must focus on strengthening the existing local institutions that deliver 

agriculture interventions. 

10.3 Recommendations for policy and practice 

In this section, I will first highlight policy-related suggestions, followed by recommendations for the design 

and implementation of NSA. 
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10.3.1  Recommendations for policy 

Translating policy to practice 

Both Bangladesh and Laos have developed agricultural policies that incorporate nutrition. 

Implementation of these policies, however, requires technical and financial investment to increase the 

readiness of local institutions for implementation. The agriculture sector ministries, external development 

partners, and non-government organizations should focus on strengthening the capacity of institutions 

responsible for delivering agricultural services. The government institutions mainly concern ministries and 

departments of agriculture sectors (horticulture, livestock, and fisheries sub-sectors) and their sub-

national counterparts in Bangladesh. Similarly, the institutions in Laos should include the ministries, 

departments, and their sub-national institutions representing agriculture, land management, livestock 

and fisheries, forest, and Lao women. The development of policy implementation guidelines with clear 

action plans, the allocation of budget and human resources, and the establishment of monitoring and 

evaluation systems to make agriculture accountable can be some entry points. Nutrition message 

integration in agriculture extension to communicate with farmers can be a strategy to promote NSA 

accompanied by sufficient extension workers to reduce their workload can be an entry point. 

Strengthening the capacity should also be the priority of donors or future funding agencies, development 

partners and all related institutions to leverage nutrition across all levels from national to grassroots. 

Policy coherence 

Government at agriculture, land and forest-related ministries and other stakeholders should improve 

coherence across natural resources – agriculture, land, water, and forest – to ensure synergy as well as 

mitigate possible harms to NSA interventions. In Laos, the Ministry of Agriculture and Forestry enhances 

the coherence of policies and programmes focused on land, water, and forest resources. 

Enhancing coordination across sectors and projects 

Governments should create a mechanism to facilitate multisectoral coordination at all levels. Some 

strategies to enhance the coordination could include strengthening existing multisectoral platforms, such 

as nutrition coordination committees at national and subnational levels, harmonizing targeting, and 

establishing accountability mechanisms for sustaining the multisectoral collaboration beyond the project 

period. Effective coordination requires accountability structures in all sectors [89]. As Bangladesh and Laos 

record several time-bound programs and projects aimed at altering determinants of malnutrition, 

improving coherence across these projects from design to evaluation can help sustain good practices. 
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10.3.2  Recommendations for NSA practice 

Revise targeting 

NSA program designers should revise targeting in two ways. First, the agricultural interventions and 

nutrition BCC should both target nutritionally vulnerable households with women and children so that 

agriculture considers the need of the vulnerable populations to benefit from agricultural production 

activities. This particularly applies to cases where agriculture mainly targets households with sufficient 

resources for produce food. Second, program designers should tailor interventions based on economic 

status of the households through an ‘equity lens’. NSA projects should acknowledge that certain groups, 

such as those without land, will probably not benefit unless land leasing is arranged. In such cases, NSA 

should widen its scope beyond food production by including income pathways or connecting to broader 

sectors such as income-generation activities, land-leasing interventions, or linkages with social protection 

programs. 

Integrate multiple intervention components 

As nutrition is a multisectoral agenda, agriculture interventions that integrate nutrition-related BCC, 

WASH infrastructure and income-related activities can contribute to improved food security as well as 

hygiene and sanitation, thereby addressing multiple underlying barriers to achieving adequate diet and 

nutrition. However, addressing multiple barriers may not always be possible through agriculture alone. 

Therefore, the integration of different activities in agriculture such as social safety nets, or co-targeting 

and collocating the same beneficiaries by different programs or sectors is recommended. 

Strengthen agriculture income to nutrition pathway 

Future investments should provide special attention to income pathways to address poverty and 

affordability-related constraints, as most rural poor rely on agriculture as their primary source of 

livelihood. Improving nutrition through agricultural income requires diversifying income options in 

production and off-farm sources through strategies such as employment in input selling, food processing, 

food distribution, and other off-farm livelihood options. The private sectors can play a crucial role by not 

only buying or selling agricultural products, but also engaging vulnerable households in value chain 

activities. 

Empower women and incorporate gender transformative approach 

This research suggests more attention to gender equality and women’s empowerment in three ways. The 

first is the need to increase the participation of women in NSA program’s activities. Inequality in 
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participation related to intersectionality between gender and ethnicity, which was a significant issue in 

Laos. This needs a gender transformative approach that carefully examines gender dynamics and norms 

and promotes equality by intentionally creating and shifting culture, structure, and practices for equality 

[52]. Such a transformative perspective also addresses the following three critiques of the current gender 

approach to nutrition: focus on visible effects such as training or input supply rather than addressing social 

constraints; reversible effects after the end of the project cycle; and perverse outcomes, such as an 

increase in the workload of women because of participation in interventions. The transformative 

approach should be accompanied by proper nutrition-related BCC and sufficient income so that women's 

participation leads to empowerment and decision-making on nutrition. 

Contextualize interventions 

Program designers and implementers should contextualize interventions across different geographical 

locations. NSA should build upon the existing implementation context of traditional practices to reorient 

them to be more nutrition sensitive. Having abundant access to the coastal zone in Bangladesh seemed 

to be a facilitator in boosting the fishery sector and improving food security. In the case of Laos, proper 

management of access to natural resources [forest products including wild food] and upland land could 

be an opportunity to boost food security. Interventions should be co-designed with households and 

communities so that they prioritize the interventions that address barriers to participating in the NSA 

intervention as well as the adoption of NSA practices. 

Enhance sustainability 

NSA designers and implementers should carefully analyse and strengthen the absorptive capacities of 

target populations to facilitate the continuation of the interventions beyond the project cycle. Program 

designers should consider sustainability during the design of the interventions rather than midway 

through to ensure that pressure in achieving short-term adoption does not harm long-term sustainability. 

Participation of beneficiaries, communities, and institutions in design, implementation, and evaluation 

can help design strategies to sustain the interventions. The design should consider enhancing institutional 

capacity and agriculture’s ownership of nutrition and developing an accountability structure, such as 

dedicated resources and a monitoring and evaluation system.  
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10.4 Strengths and limitations of the research 

The mixed-methods research offers various strengths. The use of multiple methods, countries, and data 

sources contributed to the triangulation of data within and between the studies, which enhanced the 

internal and external validity of the research. The use of systematic reviews, document analysis, 

qualitative and quantitative data, and the inclusion of two countries with different topographical features 

enhanced the robustness of the findings. As indicated in sections 10.1 and 10.2, several results are 

validated in more than one chapter of the dissertation. Likewise, this research provides a comprehensive 

analysis of interventions from a systems' perspective that captures the whole pathway from interventions 

to outcomes, as well as barriers and facilitators affecting implementation and sustainability. Such a 

comprehensive investigation allowed for the exploration of various nuances of NSA interventions within 

the complex adaptive food system. Replicating successful strategies and learning from challenges 

identified in the study countries will guide future initiatives, improving nutrition programs in other LMICs 

for the benefit of women and children globally. 

Four key limitations may have affected the study findings' internal validity. First, the reliance upon 

secondary quantitative data to assess the effects in both case studies makes the data less rigorous due to 

differences in the data collection period at baseline and end-line, and a lack of control over participants 

or methods. The COVID-19 pandemic impacted various aspects of the research, including the quantitative 

endline survey in Laos. The necessary precautions and restrictions imposed due to the pandemic may have 

influenced the data collection process and potentially impacted the study findings. Second, because of 

unforeseen language barriers, this research engaged local translators involved in Laos programme 

implementation, which may have resulted in social desirability bias. The third is the limitation of the 

theoretical framework used. Although the CFIR used to analyse the factors is comprehensive, it does not 

identify interactions between different factors [53]. However, I have described all possible interactions in 

the results and discussed the findings. Fourth, readers should cautiously interpret the results for the 

specific NSA package. As the NSA intervention package may vary across the combination of different 

activities, their effects and pathways may also differ depending on the NSA package. 

10.5 Future research priorities 

This section will identify and highlight research priorities relating to the two research questions: impact 

pathways and factors. 
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10.5.1  Impact pathways 

This research recommends three areas for future research on the impact of NSA interventions on 

nutrition, as well as the pathways from the interventions to improving nutrition. The first is the effect of 

the combination of intervention packages. While this research suggested improvement in nutrition 

outcomes in general, the effect varied across different outcomes. The systematic review findings also 

suggested differences in the impact of the interventions based on the intervention package. Therefore, 

future research should investigate how different intervention components can be mixed to develop an 

NSA package that can provide the most optimal effects on nutrition [54]. The second research avenue is 

to examine further how the four specific pathways, which have so far received much less attention than 

the two main pathways, can be enhanced: income, women’s empowerment, strengthening of local 

institutions, and food prices. For instance, future research can investigate how the income pathway can 

be strengthened in order to address poverty and affordability-related constraints on nutrition [8]. The 

third is the need for research that analyses the impact pathways at a two-point period, during the 

implementation as well as a few years after the program funding cycle, to provide robust information on 

the sustainability of impact and the pathways. 

10.5.2  Factors influencing implementation and sustainability 

The identification of factors that influence the implementation and sustainability of NSA interventions led 

to five key research areas for future research. The first is to identify strategies to manage trade-offs across 

different aspects: traditional food systems versus improved practices, targeting of agricultural production 

component and nutrition BCC, and the need to bring short-term adoption and sustained adoption of the 

interventions. As there seems to be pressure to achieve targets for initial adoption [48], sustainability may 

have been influenced. This leads to the second area for future research, focused on identifying strategies 

to facilitate sustaining the agencies created for initial adoption. The focus should be on developing 

actionable strategies jointly with the actors in the food system to strengthen the system so that the 

mechanisms created during implementation, such as multisectoral coordination or extension services, 

continue beyond the funding period. 

The third area is to develop effective strategies to address the disconnect in targeting agricultural 

production and nutrition BCC activities and to ensure adequate participation of the targeted household 

members [43]. The disconnect between targeting and participation also urges a study to develop 

interventions and strategies that enable vulnerable populations to participate and adopt NSA 
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interventions. The fourth research area concerns the need to assess the feasibility of an informal or formal 

market in subsistence farming. A lack of buyers during the high production season and an inadequate 

supply of vegetables during the lean period contributed to food price volatility. Therefore, future studies 

could assess the feasibility of establishing a market in such settings. The fifth area could be to examine 

how the forests and uplands in the mountainous agroecosystem can be best incorporated into NSA to 

maximize effects on nutrition. For example, in the case of northern Laos, access to food from the uplands 

and forests contributed to food security. However, the easy access also prevented some women from 

practising home gardening. Access to forests may have also contributed to unintentional adverse effects 

that depleted the forest environment. A study of actionable pathways from such natural resources to 

nutrition in the case of NSA is suggested.   

10.6 Concluding remarks 

This research has illustrated that NSA interventions can improve several nutrition outcomes by 

simultaneously addressing multiple determinants of malnutrition - beyond inadequate diet and its 

underlying cause of insufficient access to food- such as WASH practices and related diseases and income-

related barriers. While the interventions demonstrated a reduction in micronutrient deficiency and 

underweight, the decline in stunting and wasting was less evident. The change in nutrition outcomes 

because of NSA interventions was mainly achieved through food production, nutrition and WASH-related 

knowledge and BCC, and to some extent, agricultural income, and the strengthening of institutions. The 

pathway to women's empowerment was quite unclear, possibly because of the limited focus of NSA 

projects on this pathway. 

The implementation of NSA, a complex intervention package, was influenced by a range of complex 

interconnected factors. While nutrition-sensitive agricultural policies facilitated their implementation, a 

lack of institutional capacity acted as a barrier. Effective implementation of NSA was also determined by 

the capacity of beneficiaries and the implementation context to adopt and sustain the practices. As 

implementation was highly contextual, acknowledging the local food system is crucial. Maintaining 

multisectoral coordination, especially, on the ground, was extremely challenging. The inadequate 

coherence to the targeting of agricultural productions and nutrition-related BCC activities was a crucial 

issue. Finally, trade-offs between the adoption of the interventions in the short term and their sustainable 

implementation in the long term should be acknowledged and managed. 
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SUMMARY 

1. Introduction 

Malnutrition stands as a pressing issue affecting both human health and economic development globally. 

Its profound impact on health makes it a significant contributor to the overall burden of disease 

worldwide. Despite notable progress in poverty reduction over the last five decades within low and 

middle-income countries (LMICs), undernutrition rates persist at disproportionately high levels in these 

regions. The burden of undernutrition weighs heaviest on the poorest households within these areas. 

Agriculture plays a pivotal role in addressing malnutrition by addressing the challenges of food insecurity 

and inadequate access to food. However, the sector has historically been fixated on producing staple 

crops, overlooking a diverse range of nutritious foods. Additionally, the crucial pathways through which 

food production could enhance food and nutrition security have been largely neglected in research and 

programming efforts. Hence, a pivotal shift towards a more nutrition-sensitive approach within the 

agriculture sector is imperative. 

Despite the recognized importance of nutrition-sensitive agriculture (NSA), there is a notable dearth of 

evidence regarding the specific pathways connecting NSA interventions to improved nutritional status 

and the factors that impact the successful implementation and sustainability of such interventions. This 

PhD research aimed to: 

Gain insights into the impact pathways of NSA interventions for improving nutritional status and 

the factors influencing the implementation and sustainability of the interventions.  

2. Theoretical Background 

NSA, a food system intervention, aims to bridge the gap between available and accessible food and the 

food required for a healthy, balanced diet for all. [8]. This concept involves agricultural interventions with 

a clear objective of improving nutrition and integrating actions to achieve this goal. Five specific pathways 

have been identified through which NSA interventions contribute to enhancing food and nutrition security 

(see references 11-13 in chapter 2): 

• Food production: Agricultural interventions by producing nutrient-rich foods can contribute to 

increasing food access, which can result in reducing malnutrition. 



 

 

318 

 

• Agricultural income: Income raised from agricultural income (selling products or wage labour) can 

contribute to nutrition-related expenses. 

• Food prices: A change in the price of food due to changes in supply and demand and /or policies affects 

purchasing power through either a decrease in the price or an increase in the price. 

• Women’s empowerment: Women’s participation and empowerment in agriculture may lead to either 

positive or negative outcomes in nutrition.  

While previous studies offer valuable theoretical insights into the agriculture to nutrition pathways, there 

remains a notable empirical gap on the pathways from NSA i.e., nutrition is deliberately integrated into 

agriculture. Additionally, it is unclear which factors influence these pathways in improving nutrition. In 

this thesis, we explored factors in five domains of the interventions (see reference 23 in chapter 2): 

1. Outer setting: the factors across global and national levels beyond the implementation area 

2. Inner setting: the factors within the local food system where implementation occurs 

3. Characteristics of individuals: the attributes of the actors involved in implementation, categorized as 

implementers and beneficiaries 

4. Intervention characteristics refer to the features of the intervention influencing its implementation 

and sustainability 

5. Implementation process pertain to the essential activities during the implementation 

This chapter further utilises theory of complex adaptive food system (CAS) where NSA interventions are 

situated in, characterized by interconnections, feedback loops, dynamism, self-organization, and 

resilience.  

3. Research Methods 

This research aims to address the following inquiries: 

1. What is the impact of NSA interventions on diet and nutritional status, and which pathways lead 

to these outcomes in low and middle-income countries? 

2. What factors influence the implementation and sustainability of NSA interventions in low and 

middle-income countries? 

To answer these questions, a multi-country mixed-methods approach was employed, including systematic 

reviews and case studies conducted in Bangladesh and Laos.  
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The research began with exploratory interviews conducted at the national level. These interviews were 

pivotal in identifying relevant NSA programs, laying the foundation for the subsequent selection of 

significant case studies. Two specific cases—the Integrated Agriculture and Health-Based Interventions 

(IAHBI) Project in Bangladesh and the Enhancing Nutrition of Upland Farming Families (ENUFF) Project in 

Laos—were thoughtfully chosen based on predetermined case selection criteria. 

Data collection regarding impact pathways and factors influencing implementation and sustainability 

primarily relied on qualitative research methods. Semi-structured interviews and focus group discussions 

were conducted, involving project implementers and beneficiaries. These participants were purposefully 

chosen to ensure a diverse representation across geographical areas and levels. 

In addition to qualitative data, the research also incorporated an analysis of secondary quantitative data 

to evaluate the effects of NSA interventions. 

The analytical frameworks outlined in Chapter 2 played a crucial role in guiding a thorough analysis of the 

data. This approach provided valuable insights into the impact pathways and the intricate array of factors 

influencing the successful implementation and sustainable outcomes of NSA interventions. 

4. Findings 

In six articles (4 already published), we explain the effects of NSA interventions, the pathways to the 

effects, and the factors influencing their implementation and sustainability. A summary of these is as 

follows: 

Part 3.1 Impact Pathways from NSA Interventions to nutritional status 

Three studies presented in Chapters 4-6 answer this research question. These chapters demonstrate that 

NSA interventions can address the multiple determinants of malnutrition, significantly improve diet, 

reduce micronutrient deficiency, and, to a lesser extent, reduce underweight. This research reports less 

evidence on the impact of interventions on wasting and stunting. This PhD research confirms that NSA 

interventions can contribute to nutrition through pathways of agricultural production, agricultural 

income, and women’s empowerment. In addition, this study puts forward the idea of labelling nutrition-

related knowledge and behaviour change communication (BCC) as a separate pathway and identifies the 

strengthening of local institutions as a novel pathway. Several target participants benefitted from a 

combination of these pathways, which illustrates merit in the synergies among these.  
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In Chapter 5, the thesis examines the sustainability of the pathways. Beneficiaries sustain vegetable 

production and nutrition knowledge post-funding. This signifies knowledge sustainability, although 

additional knowledge from post-project initiatives might also contribute. To promote women’s 

empowerment, adopting gender-transformative approaches to reshape power dynamics is essential. 

However, sustaining the strengthened local institutions in Bangladesh remains a challenge due to limited 

capacity and resources, particularly within the Ministry of Livestock and Fisheries.  

Part 3.2 Factors Influencing the Implementation and Sustainability of NSA Interventions 

The findings from systematic reviews and case studies (Chapters 7 to 9) emphasize crucial interlinked 

factors that significantly influence both implementation and sustainability. The thesis employs a 

comprehensive conceptual framework, encompassing the outer setting, inner setting, characteristics of 

actors, intervention attributes, and the implementation process domains. These factors encompass a 

discrepancy between policies and institutional capabilities, a lack of coordination between sectors, and 

biophysical and social factors such as seasonality, agro-climatic conditions, remoteness, and cultural 

aspects. Moreover, incorporating existing traditional practices and engaging the community are vital 

aspects. The absorptive capacities of participating households and communities were identified as a key 

factor influencing the success of NSA interventions. However, targeting the most nutritionally vulnerable 

households is challenging due to inclusion criteria in agricultural interventions favouring those with some 

resources. These factors are context-specific and necessitate tailored strategies to overcome barriers. 

Additionally, striking a balance between the initial focus on adoption and ensuring sustainability poses a 

challenge, as often short-term adoption measures may inadvertently overlook long-term sustainability. 

5. Discussion 

Chapter 10 of the dissertation comprises discussions on key findings, theoretical reflections on Nutrition-

Sensitive Agriculture (NSA) as a component of a complex adaptive food system, policy and program 

recommendations, strengths and limitations, areas for future research, and concluding remarks. 

NSA interventions offer the potential to enhance nutrition through five primary pathways: food 

production, agricultural income, nutrition-related knowledge, women’s empowerment, and the 

strengthening of local institutions. To optimize nutrition outcomes, a combination of these pathways is 

essential, given their synergistic effect. While interventions primarily focus on food production and 

nutrition knowledge via behaviour change communication (BCC), other critical pathways, such as 
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agricultural income, women’s empowerment, and strengthening local institutions, have been relatively 

underexplored. 

This dissertation emphasizes six key messages regarding the complex and interconnected factors 

influencing the implementation and sustainability of NSA interventions. These messages underscore the 

disconnect between policy and institutional capacity, the need for enhanced multisectoral coordination, 

adaptation to the local food system, recognition of local institution and beneficiary characteristics, 

coherence in targeting agriculture and nutrition behaviour change activities, and the challenge of 

balancing short-term adoption with the long-term sustainability of interventions. 

The theoretical depiction of the food system as a complex adaptive system is a vital aspect of the debate. 

The food system is intricate and adaptable due to its interlinked systems, open nature, emergent order, 

feedback loops, robustness, and resilience. 

Furthermore, this research offers practical recommendations for policy and practice, as well as 

suggestions for future research. These recommendations include aligning policies with institutional 

capacity, allocating future funding to strengthen institutional capacity, considering the context and 

capacities of beneficiaries and institutions, ensuring coherence between agriculture and nutrition 

behaviour change communication, and tailoring interventions based on the implementation setting. 

Sustaining interventions beyond project cycles necessitates strengthening institutional capacity, with a 

specific focus on enhancing the agriculture sector's role in nutrition. 

For future research, the study identifies critical areas of focus, including the effectiveness of multisectoral 

interventions, income-related factors, women's empowerment, local institution strengthening pathways, 

and the sustainability of NSA interventions. Key priority areas involve managing trade-offs, enhancing 

sustainability, addressing targeting discrepancies, feasibility studies related to establishing formal or 

informal markets, and exploring the incorporation of forests in mountainous agroecosystems within NSA 

interventions. 

To conclude, this PhD research has demonstrated that NSA interventions can improve several dietary 

outcomes, and reduce micronutrient malnutrition and underweight. The interventions also have the 

potential to improve various underlying determinants of malnutrition through the combination of 

nutrition actions. The impact is achieved through five main pathways-food production, agricultural 

income, nutrition-related knowledge and BCC, women’s empowerment, and the strengthening of local 

institutions. 
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