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1. Introduction 

This paper presents a first overview of different food system models and 
methodologies in use at Wageningen University & Research. It shows how 
these food system models and methodologies relate to developments in food 
systems thinking and practice outside Wageningen. Also, this paper identifies 
opportunities for deepening our food systems work at Wageningen University & 
Research. 
 
In Section 2, an overview is given of the origins of the conceptual thinking 
around food systems, and the different ways in which this thinking has been 
applied in models and methodologies across the world. Section 3 gives a 
general overview of the different types of food systems work that are been 
carried out at the different institutes in Wageningen. In Section 4, we zoom in 
at 10 models that are used within Wageningen to describe food systems. 
Section 4 creates an overview of the 21 most important methodologies and 
tools used across Wageningen to analyse food systems. Finally, section 6 offers 
an overview of opportunities for deepening our food systems work, making use 
of food system models and methodologies from both inside and outside 
Wageningen University & Research. 
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2. Defining food systems 

The food systems approach offers a new, more holistic perspective on food and 
nutrition security, by broadening the focus of researchers and policy makers 
from the activities in the food system to the food security, social and 
environmental outcomes and the socio-economic and environmental drivers of 
these food system activities. In doing so, the food systems approach not only 
shows how food systems interact with other (ecological, economic or political) 
systems but also analyses how each of the elements within a food system 
interact with each other in producing food system outcomes. 
 
In line with a recent review of food system narratives (Bene et al., 2019), the 
recent literature on food systems can be divided into different strands of 
thinking.  

 Food systems for improved environmental outcomes. This field of 
literature explores the relation between food system activities and their 
environmental drivers and outcomes. Researchers in this field often come 
from the natural sciences. Food systems thinking originated from this 
strand of thinking, with the conceptual work from Ericksen (2008) and 
Ingram (2011) and the policy report of UNEP (2016) on food systems and 
natural resources. 

 Food systems for improved nutrition & health. This area of literature 
explores the relation between food system activities and their nutrition and 
health outcomes. Researchers in this field often have a background in 
nutrition, health or behavioural sciences. This field of thinking receives 
much attention in policy circles, with the recent work of the Global Panel on 
Agriculture and Food Systems for Nutrition (Global Panel, 2016), the work 
of the High Level Panel of Experts on Food Security and Nutrition (HLPE, 
2017) and the recent report of the EAT-Lancet Commission on healthy diets 
from sustainable food systems (EAT, 2019). 

 Food systems for feeding the world. This area of literature focuses on 
food production systems and the closing of yield gaps, responding to the 
quest of ‘how to feed 10 billion people in 2050’. Researchers often have a 
background in agronomy. In food security policy circles and in private 
sector platforms such as WEF, this narrative is still quite dominant. 
Examples of this literature are van Ittersum et al. (2016) on the question 
whether sub-Saharan Africa can feed itself, the FAO annual series State of 
Food Security and Nutrition in the World, and private sector food system 
outlooks such as WEF/Deloitte (2017) and WEF/McKinsey (2020). 

 Food systems for improved resource use. This strand of food systems 
literature is focused on how resource use can be improved by improving the 
circularity of food systems, optimising the re-use and recycling of resources 
in the food system. Examples of this literature are the work from the High 
Level Panel of Experts on Food Security and Nutrition on food losses and 
waste (HLPE, 2014) and the work of World Wildlife Fund and Metabolic on 
improving circularity of energy and material flows in global and European 
food systems (WWF, 2016; Metabolic, 2016). Researchers in this category 
often have backgrounds in economy, environmental science or industrial 
ecology. 

 Food systems for improved equity. This strand of food systems 
literature is focused on the need for food systems to produce more 
equitable outcomes. This literature includes literature around food systems 
governance (Hospes and Brons, 2016; Termeer et al., 2018) and recent 
literature around the political economy of food (Harris et al., 2019; Duncan 
and Claeys, 2018). Researchers in this field often have a background in the 
social sciences. 
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3. Overview of food systems work at WUR 

Based on a systematic search through the WUR online environment (including the 
WUR research database research.wur.nl and WUR study handbook ssc.wur.nl), a 
total number of 588 pages could be found with reference to ‘food system’ or ‘food 
systems’. Of these pages, 236 pages refer to food systems related publications, 
174 pages refer to food systems related projects, 160 pages refer to food 
systems related activities and events, 9 pages refer to WUR media moments 
around food systems and 9 pages refer to food systems related courses. 
 

Based on this systematic search, an overview can be created of 35 food systems 
research clusters, where we see a concentration of at least 3, but up to 20 inter-
related food systems pages, publications, projects, activities, events, media 
moments and courses. In each of the five science groups of Wageningen 
University & Research we can find some of these food systems research clusters, 
with the largest concentration in the science group of Social Sciences. The largest 
number of food systems clusters can be found in the organisations Wageningen 
Centre for Development Innovation and Wageningen Economic Research. 

 

Table 1  Overview of research clusters among the five science groups of Wageningen University & Research 

Agro-tech & Food Sciences Animal Sciences Environmental Sciences Plant Sciences Social Sciences 

Agrotechnology & 
Voedingswetenschappen 

• Complex food systems  

• Energy & nutrient production  

• Food Systems for Healthier 

Diets  

 

Wageningen Food & Biobased 
Research 

• Tackling Food Losses & Waste 

• Functionality in Food Systems 

 

Dierwetenschappen 

• Role of livestock in future food 

systems  

• Small Fish and Food Security  

 

Wageningen Marine Research 

• Marine Lower Trophic Food 

Systems 

 

Wageningen Livestock 
Research 

• Livestock Eco-Agri-Food 

Systems 

 

Omgevingswetenschappen 

• Sustainable food systems  

• Contribution to EAT-Lancet 

Rapport 

 

Wageningen Environmental 
Research 

• Biodiversity and food systems  

• Knowledge for sustainable food 

systems 

Plantenwetenschappen 

• Food systems think tank  

• Farming systems ecology 

• Diversification of food systems 

 

Wageningen Plant Research 

• Circular food systems  

• Sustainable global food systems 

 

Maatschappijwetenschappen 

• Governing Food Systems  

• Political Economy of Food Systems 

• Urban Food Systems  

• Food system transformations  

 
Wageningen Centre for Development Innovation 

• Safe & sustainable food systems in Dhaka 

• Food system resilience in protracted crisis 

• Food Systems courses  

• Governance platforms for healthier diets 

• Landscape approach to governing agri-food systems 

 
Wageningen Economic Research 

• The Food Systems Approach  

• Food systems decision-support tool  

• European food systems  

• Transition Support System 

• Agriculture for Nutrition and Health  

• Food Systems & Innovation Systems 

• Food Systems in International Trade 

• Food Systems for Healthier Diets  

https://research.wur.nl/
https://ssc.wur.nl/login/
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Figure 1 shows the development of the number of Wageningen publications on 
food systems over time, in a fifty-year period spanning from 1970 until 2019. 
This figure shows the amount of publications on food systems has been growing 
enormously over this period. 
 
If we look at the Wageningen publications on food systems over time, we see 
that the concept of a food system has been sparsely used in the seventies, 
eighties and nineties, and only has reached scale since the early 2000s. After 
that, the amount of publications has risen from only a few each year to over 
50 publications on food systems in the year 2008 alone. 
 
We see a significant growth of publications on food systems after the 
publication of Polly Ericksen’s foundational work on food systems and natural 
resources (Ericksen, 2008). Another spike can be seen more recently, after the 
recent publication of a series of authoritative reports by international 
organisations (HLPE 2014, 2017; UNEP, 2016; Global Panel, 2016).  
 
 

 

Figure 1  Number of Wageningen publications on food systems (1970-2019) 
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4. Overview of food system models at WUR 

Across the food systems research clusters at Wageningen University & 
Research, several food system models are often used or referred to. In this 
chapter, we describe the ten most important ones. 

The Ericksen (2008) food system activities and outcomes model 
Many researchers, publications and projects in Wageningen refer to the first 
detailed conceptualisation of a food system by Polly Ericksen in the journal 
Global Environmental Change, which became the basis of much later work by 
scholars and international organisations on food systems (Figure 2). The Oxford 
food systems scholar John Ingram helped popularise her work among scholars 
and policy makers by including her conceptualisations in his paper on the food 
system approach in the journal Food Security (Ingram, 2011). 
 
The conceptualisation of Ericksen is composed of two parts. In the first part, 
she differentiates between food system activities which take place in the value 
chain, such as production, distribution and consumption, and food system 
outcomes, which are the results of these activities in terms of food security, 
social welfare and environmental welfare.  
 
 

 

Figure 2  The Ericksen (2007) food system activities and outcomes model 
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The Ericksen (2008) food systems drivers and feedbacks model 
The second part of the conceptualisation of food systems by Ericksen (Figure 2) 
shows how the activities and outcomes of the food system are driven by forces 
external to the food system. On the one hand, changes in the natural 
environment (global environmental change drivers) have a significant influence 
on the food system. On the other hand, socio-economic drivers determine much 
of what happens in the food system. How food system activities and outcomes 
are affected, depends much on the interaction between these environmental 
and socio-economic drivers. 
 
Another important element of the conceptualisation by Ericksen are the 
environmental and socio-economic feedbacks in the system, which show that 
the activities and outcomes of the food system in turn might have an effect on 
the environmental and socio-economic systems that drive them.  
 
 

 

Figure 3  The Ericksen (2007) food system drivers and feedbacks model 

 
 

The Hussain and Miller (2014) Eco-agri-food system nexus model 
The model from Hussain and Miller (2014; Figure 4) is often referred to in WUR 
projects and publications on circular food systems and the role of livestock 
(Baltussen et al., 2017). This model explicitly differentiates between 
agricultural and food systems on the one hand, and human systems and 
ecosystems and biodiversity on the other hand. Similar to Ericksen (2008), the 
socio-economic and the environmental systems drive the food system activities 
and their outcomes.  
 
In this conceptualisation, the interaction between these systems is made 
explicit by showing how human systems and ecosystems both support the food 
system, but are also affected in many ways by its activities. 
 
 

 

Figure 4  The Hussain and Miller (2014) Eco-agri-food system nexus model 
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The UNEP (2016) Food systems and natural resources model 
This conceptual model from the UNEP report on Food systems and natural 
resources (Figure 5) draws heavily on the earlier work by Ericksen (2008) and 
Ingram (2011), while giving much more detail to the activities in the food 
system and their interaction with a wide range of environmental drivers. 
 
These environmental drivers are divided into three parts: natural resources, 
including renewables and non-renewables, environmental impacts and 
biophysical drivers. The detailed attention for environmental drivers is one of 
the reasons why this model is widely used among Wageningen researchers 
working on agriculture and the environment.  
 
 

 

Figure 5  The UNEP (2016) food systems and natural resources model 
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The Global Panel (2016) Drivers of food systems model  
This model, developed by the Global Panel on Agriculture and Food Systems for 
Nutrition, takes a different angle than many other models. While the drivers of 
the food system are more in the background in this model, the food system 
activities and their food security outcomes get more attention. 
 
Diet quality is taken as the most important outcome, which according to the 
model is not only influenced by the activities (subsystems) in the wider food 
supply system, but also by the food environment and the consumer. This model 
helps shift the traditional focus of agricultural research on production of food 
towards a research agenda that is focused on improving the healthy and 
nutritious consumption of food.  
 
 

 

Figure 6  The Global Panel (2016) Drivers of food systems model 
 
 
 

The HLPE (2017) Food systems for diets and nutrition model 
The model developed by the High Level of Experts on Food Security and 
Nutrition of the Committee on World Food Security attempts to reconcile the 
work of Ericksen (2008) and Ingram (2011) with the work around food systems 
for nutrition and healthy diets in the work of the Global Panel. Apart from 
social, economic and environmental outcomes of the food system, the nutrition 
and health outcomes of the food system are explicitly mentioned. 
 
This complex model shows how not only food supply chains, but also food 
environments and consumer behaviour, are influenced by a range of drivers 
that are external to the food system. It also shows how consumer behaviour 
affects both the food environment and the dynamics in food supply chains. 
Moreover, the model pays explicit attention to the role of political, programme 
and institutional actions and their impact on food supply chains, food 
environments, consumer behaviour and food system drivers.  
 
 

 

Figure 7  The HLPE (2017) Food systems for diets and nutrition model 
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The van Berkum et al. (2018) conceptual food system model 
This conceptual model has been described in the report by van Berkum et al. 
(2018) from Wageningen Economic Research, and combines elements of 
conceptual models in key food systems reports (Ericksen, 2008; Ingram, 2011; 
UNEP, 2016; Global Panel, 2016; HLPE, 2017). It is referred to in a wide range 
of publications and projects in the social sciences group and is used as a basis 
of the WUR-broad Knowledge Base (KB) Food Security program, funded by the 
Dutch Ministry of Agriculture.  
 
In line with the work on food systems for nutrition (Global Panel, 2016; HLPE, 
2017), the model pays attention to the way in which the food supply system is 
influenced by the food environment and consumer characteristics. In line with 
the global environmental change literature (Ericksen, 2008; Ingram, 2011; 
UNEP, 2016) the model also shows how food system activities are both driven 
by environmental and socio-economic drivers, while also producing 
environmental and socio-economic outcomes. 
 
 

 

Figure 8  The van Berkum et al. (2018) conceptual food system model 
 
 

The SUSFANS (2018) European Union food system model 
This conceptual model has been used for the interdisciplinary WUR research 
programme SUSFANS, which aims to provide an integral approach to food and 
nutrition security in the European Union. The model uses elements from the 
global environmental change literature (Ericksen, 2008; Ingram, 2011; UNEP, 
2016) but pays explicit attention to the role of European Union policy, European 
policy makers and other key actors in the EU food system. 
 
Moreover, the drivers of the food system are adjusted to the context of the 
European food system and include specific attention to dynamics around 
consumers, producers and other food chain actors. Additional to the food 
system outcomes, a separate box is added on the status of the EU food and 
nutrition security and sustainability performance, which has a direct feedback to 
the European policy on food and nutrition security. 
 
 

 

Figure 9  The SUSFANS (2018) EU food system model 
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The Wageningen (2019) circular agri-food system model 
Recently, there has been a lot of attention in Wageningen research and 
communication on the future role of livestock in food systems. In response, 
researchers and communication employees of Wageningen have been working 
on the circular agri-food system model. This model shows how cattle can play 
an important role in a circular food system, in which manure from cows, pigs 
and chicken can fertilise the land and improve productivity of crops, of which 
the by-products can again serve as animal feed. 
 
With its focus on the Dutch concept of circular agriculture, this model deviates 
from many of the food system models that are present in the international 
literature on food systems. 
 
 

 

Figure 10  The Wageningen (2019) circular agri-food system model 

Woodhill, Hasnain & Griffith (2020) food systems framework 
Another food system model that includes circularity has gained attention 
recently: the Woodhill (2020) food systems framework, part of the 
Foresight4Food Initiative. This shows how circularity is at the heart of the food 
system activities, where value chain activities are intertwined with a continuous 
cycle of storage, use and recycling. 
 
Moreover, this model pays attention to the embeddedness of nesting of 
different systems. It shows how food systems are nested inside wider human 
systems, and how these human systems are again part of larger natural 
systems. Similar to other food systems frameworks, it highlights the feedback 
mechanisms between food system outcomes and drivers. 
 
 

 

Figure 11  The Woodhill Hasnain & Griffith (2020) food systems framework 

 

 

https://www.foresight4food.net/
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5. Overview of food systems methodologies at WUR 

Across the food systems research clusters in Wageningen University & 
Research, different food systems methodologies and tools are being used. The 
following tools and methodologies feature prominently in different WUR 
research publications, projects and courses.  

Mapping of food systems elements and their interactions 
Different projects and publications across Wageningen have a food systems 
map as a central part of their analysis. In this mapping exercise, the different 
elements of the food system (e.g. drivers, activities, outcomes) are described. 
Very often, this mapping also includes an assessment of the main trends that 
relate to these key food system elements. 
 
Some of these projects also map the interactions between these food system 
elements. Such an analysis can bring insights into how drivers of the food 
system impact food system activities, which food system activities produce 
which outcomes and how food system outcomes affect food system drivers. 
 
  

Figure 12  Mapping of food systems elements and their interactions 
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Identifying archetypes of food system behaviour 
A range of food systems projects and studies take the analysis of the 
interactions between food systems analysis one step further. They analyse the 
feedback mechanisms that are at play in the interaction between food system 
elements. For example: how does food production affect soil quality and how do 
changes in soil quality in turn affect food production? 
 
Studying the interrelations of food system elements helps to understand the 
behaviour of the food system. In order to structure these interactions, some 
studies try to identify certain problematic types of system behaviour that 
prevent the food system from having its desired outcomes. Using archetypes 
from systems thinking theory such as tragedy of the commons, success to the 
successful or fixes that fail (example Figure 13) they identify different types of 
problematic system behaviour that need to be addressed to improve the 
outcomes of the food system. 
 
 

 

Figure 13  Identifying archetypes of food system behaviour 

Describing different levels of systems thinking 
Many of the analytical tools in food systems studies originate from systems 
theory. One important element of systems theory is the identification of those 
parts of the system that are most likely to change or transform the rest of the 
system.  
 
Systems-thinking literature often refers to the thinking model of Maani and 
Cavana (2000). This model distinguishes four levels of thinking (Figure 14): 
events or symptoms, patterns of behaviours, systemic structures and mental 
models. Most decisions and interventions are based on the visible ‘events and 
symptoms’ (also called end-of-pipe solutions), even though these are just the 
tip of the iceberg in reality. Patterns are linked sets of events (i.e. trends) that 
create a history, and interventions at this level try to anticipate and adjust 
future trends.  
 
Systemic structures reveal how patterns and system components relate to and 
affect each other. Interventions at this level aim to (re)design the system 
structure. Mental models reflect beliefs, values and assumptions that we 
personally hold and feed our reasons for doing things the way we do – yet these 
mental models rarely come to the surface (e.g. Nguyen and Bosch, 2013). 
 
 

 

Figure 14  Describing different levels of systems thinking 
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Identifying leverage points for change 
Systems thinking helps to understand deeper system structures that are at the 
root of the problem (Metabolic, 2018). This helps to identify useful leverage 
points for systemic change. The model of Donella Meadows (1999), as 
represented in Abson (2017, Figure 15) provides a useful framework to think 
about which place in the system has most potential to generate wider system 
change.  
 
It shows how the intent and design of systems have larger impact on the 
system outcomes than the feedbacks and parameters of the system. Such a 
categorisation helps to think about what are the most effective leverage points 
to change a food systems for the better.  
 
 

 

Figure 15  Identifying leverage points for change 

 

Multi-level perspective: niches, regimes and landscapes 
Many of the analytical tools used in food systems projects and publications have 
their origin in political science and deal with the governance of food systems. 
An important analytical framework in this respect is the multi-level perspective 
(Geels and Schot, 2007; Figure 16), which describes food systems transitions 
as a process of niches innovations, supported by socio-technical regimes, 
leading to new socio-technical landscapes. 
 
Analysing which niches in a food system have the largest potential of scaling 
up, which socio-technical regimes might support what type of niches and 
understanding which new socio-technical landscapes might be on the horizon, 
can help to achieve a deeper understanding of food system transitions. 
 
 

 

Figure 16  Multi-level perspective: niches, regimes and landscapes 
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Food systems transition: scope and type of approach 
This analytical model (Figure 17) is developed by Seerp Wigboldus of 
Wageningen Centre for Development Innovation. It has featured in a recent 
publication in Sustainability (Wigboldus et al., 2020) and has a central role in 
the emerging analytical framework of the WUR-broad Knowledge Base (KB) 
Food Security programme. 
 
The model helps to categorise different approaches to food system transitions. 
On the one hand it provides a framework to think about the scope of such 
approaches: are we talking about minor changes in practices of the food system 
or systematic change across regional and global scales? 
 
On the other hand it helps to understand the type of approach to food system 
transition better. Which transitions are merely reinforcing current food systems, 
which ones are mainly reforming the food system and which ones are 
transforming the food system completely? 
 
 

 

Figure 17  Food systems transitions: scope and type of approach 
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The Transition Support System (TSS) approach  
This approach has been developed by an interdisciplinary team of WUR 
researchers including Marijke Dijkshoorn-Dekker (Wageningen Economic 
Research) with the aim of supporting governments with insights to drive their 
food system transitions (Figure 18). This approach has been applied and tested 
in the province of Overijssel and for a region in North-Ghana. 
 
The approach is a combination of different steps and methods, ranging from 
determining the urgency of change, doing scenario analyses, more in-depth 
analysis, creating future insights with scenario thinking and the evaluation of 
the impact of the transition.  
 
The approach aims to have a close involvement of all important stakeholders in 
the food system, by including them in discussions about (intermediate) results 
from the analysis of the food system and using their expertise in coming up 
with recommendations for the development of the food system. 
 
 

 

Figure 18  The Transition Support System (TSS) Approach 

The SUSFANS modelling and metrics toolbox 
The interdisciplinary WUR research programme SUSFANS, coordinated by 
Thom Achterbosch (Wageningen Economic Research) which aims to provide an 
integral approach to food and nutrition security in the European Union, has a 
toolbox comprising two elements: measuring key metrics on the status and 
trends of the food system, and modelling possible future developments of the 
food system with advanced modelling techniques. 
 
The SUSFANS metrics make use of publicly available European statistical data 
on equity, nutrition, the economy and the environment. The modelling 
techniques make use of existing models that include EU member states, such 
as MAGNET on the macro-economy, SHARP and DIET on diet and health 
indicators and GLOBIOM and CAPRI on primary production data. 
 
The combination of metrics and modelling allows SUSFANS to both show past 
trends in food and nutrition security across EU member states, but also make 
predictions and recommendations about the futures state of food and nutrition 
security in the European Union. 
 
 

 

Figure 19 The SUSFANS modelling and metrics toolbox 

https://www.wur.nl/en/Research-Results/Research-Institutes/Economic-Research/Research-topics-WEcR/Nourishing-the-world/Transition-Support-System-approach.htm
https://www.wur.nl/nl/project/Metrics-Models-and-Foresight-for-European-Sustainable-Food-And-Nutrition-Security-SUSFANS.htm


 

Wageningen Economic Research Report 2020-023 | 19 

The Food Systems Decision Support (FSDS) tool 
This tool (Figure 20) is developed by a team of researchers from WUR and KIT 
Royal Tropical Institute in order to support the Ministry of Foreign Affairs with 
developing recommendations for food and nutrition security programming at 
the level of Dutch embassies. This tool has been applied in Ethiopia, Niger, 
Burkina Faso and Nigeria and will be soon applied in a wider range of lower and 
middle income countries across the globe. 
 
The tool has seven steps, including food system mapping, drawing causal 
processes, recognising food system behaviour and identifying leverage points. 
It also includes a stakeholder analysis to see which leverage points are feasible 
within the current stakeholder dynamics. See Posthumus et al. (2018a, 2018b, 
2018c) for methodological details. 
 
 

 

Figure 20  The Food Systems Decision-Support (FSDS) Tool 

The food systems hourglass approach  
The food systems hourglass approach (Figure 21), developed by Wageningen 
Economic Research, is a framework that invites researchers to combine macro-
level and micro-level food systems analyses, in order to create useful insights 
for improving food system outcomes. 
 
Moreover, it shows how different parts of the food system (drivers, activities 
and outcomes) might need different food system methodologies to best 
understand the dynamics of each of these parts of the food system. 
 
 

 

Figure 21  The Food Systems Hourglass Approach 

 
  

https://knowledge4food.net/theme/food-systems-approach/
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Food system governance arrangement principles 
In order to identify what forms of governance are most appropriate to govern 
food systems in a more holistic way, this diagnostic tool by Termeer et al. 
(2018) presents 5 principles: System-based problem framing; Boundary-
spanning structures, Adaptability; Inclusiveness; Transformative capacity. 

The fifth principle (Transformative capacity) is considered to be underlying the 
other four principles. 

The tool can be used to analyse strengths and weaknesses of different food 
governance arrangements, and has been used in South Africa. 

Principles Challenges Indicators 

1. System-based

problem framing

To deal with interlinked issues, 

drivers, and feedback loops 

- beyond one dimensional problem

definition

- feedback mechanisms

- integrative narrative

- room for reflexivity

2. Boundary-spanning

structures

To organise connectivity 

across boundaries of sub-

systems involved 

- interactions across levels and 

sectors

- spanning siloed governance 

structures

- public-private partnerships

3. Adaptability To respond flexibly to inherent 

uncertainties and volatility in 

non-linear systems 

- monitoring systems

- decentralisation and self-

organisation

- flexibility

- learning while doing

4. Inclusiveness To involve actors who are 

affected by the problem and 

the proposed policies 

- involvement of marginalised

voices

- social differentiation amongst

participants

- involvement of local

communities and networks

5. Transformative

capacity

To overcome path-

dependencies and create 

adequate conditions to foster 

structural change 

- addressing path dependencies

and lock-ins

- leadership

- resources

- political will

Figure 22  Five principles for food system governance arrangements 
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6. Opportunities for deepening our food systems work 

Food systems research at Wageningen would benefit from more 
interdisciplinary cooperation in food system projects 
This paper shows, that although food system researchers across Wageningen are 
aware of the work of others within the university, only a minority of food systems 
projects at WUR involve researchers from different institutes and/or departments. 
 
Much of the work on food systems is centred around one of the five strands of 
food systems literature around environmental outcomes, healthy diets, feeding 
the world, improved resources use, and improved equity. 
 
A more holistic approach to food systems research would be to create more 
research collaboration across academic fields, such that a truly interdisciplinary 
approach to food systems emerges. 

There is a need in Wageningen to connect better with the wider 
literature and international policy debate on food systems 
While some researchers working with the concept of food systems have their 
work well embedded in the existing international literature on food systems, 
thsi review suggests that many WUR researchers seem to be only partially 
aware of the wider literature and debate on food systems. 
 
It would be useful for Wageningen researchers to connect better to the origin of 
the food system concept and its many analytical dimensions, before using the 
food system terminology in their work. Otherwise, there is a risk of food 
systems becoming a ‘container term’, used only to frame or position research 
that does lack any specific food systems angle. 
 
A good understanding of the food systems literature might also inspire 
researchers to use new types of research methods from the field of systems 
thinking of governance, that can help to improve their understanding of food 
systems in their work. 

Food systems projects can benefit from linking different strands of food 
systems thinking and combining food system models  
Currently, many researchers using the food system concept stay within their 
research field, focusing mainly on environmental impacts, nutrition, feeding the 
world, resource use, or governance. Borrowing insights from different strands 
of food systems thinking might help researchers to develop a more holistic 
understanding of food systems transitions.  
 
There is a lot of potential in combining insights from different food system 
models and methodologies. Within and outside Wageningen a wide range of 
these food system models and methodologies are available. Creatively 
combining their elements might allow researchers to find a better fit to their 
specific research challenge. 

There is a need for an easy-to-use toolbox with short descriptions of 
food systems tools and exercises 
Knowledge of food system methodologies and easy-to-use analytical tools to 
understand food systems, are scattered over different Wageningen researchers, 
institutes and departments. 
 
This paper further shows that WUR researchers are currently using tools that 
support the analysis of food systems. Tools that support food system 
transformation, providing an action-oriented perspective on what to do after 
analysis of food systems, are scarce. Given WURs ambitions to create societal 
value, more tools are needed that can be used with stakeholders to support 
food system transformation.  
 
With increased international attention to the theme of food systems, it would be 
interesting to see if the available spectrum of food system methodologies and 
tools could be made more widely available to all WUR researchers. 
 
This should be done in an accessible format, but with sufficient background 
information for researchers to be able to apply these tools and methodologies in 
their day-to-day work. 



 

22 | Wageningen Economic Research Report 2020-023 

References 

Abson, D.J., J. Fischer, J. Leventon, J. Newig, T. Schomerus, U. Vilsmaier, 
H. von Wehrden, P. Abernethy, C.D. Ives, N.W. Jager and D.J. Lang (2017) 
Leverage points for sustainability transformation. Ambio 2017, 46:30–39. 
DOI 10.1007/s13280-016-0800-y 

Baltussen, W., T. Achterbosch, E. Arets, A. de Blaeij, N. Erlenborn, V. Fobelets, 
P. Galgani, A. De Groot Ruiz, R. Hardwicke, S.J. Hiemstra, P. van Horne, 
O. A. Karachalios, G. Kruseman, R. Lord, W. Ouweltjes, M. Tarin Robles, 
T. Vellinga and L. Verkooijen (2017) Valuation of livestock eco-agri-food 
systems: poultry, beef and dairy. Wageningen, Wageningen University & 
Research, Trucost & True Price, publication 2017-039. 

Béné, C., P. Oosterveer, L. Lamotte, I.D. Brouwer, S. de Haan, S.D. Prager, 
E.F. Talsma and C.K. Khoury (2019) When food systems meet 
sustainability – Current narratives and implications for actions. World 
Development, Volume 113, Pages 116-130. 

Duncan, J. and P. Claeys (2018). Politicizing food security governance through 
participation: opportunities and opposition. Food Security. 10. 
10.1007/s12571-018-0852-x. 

EAT (2019) Food in the Anthropocene: the EAT–Lancet Commission on healthy 
diets from sustainable food systems. 
https://www.thelancet.com/commissions/EAT 

Ericksen, P. (2008) Conceptualizing food systems for global environmental 
change research. Global environmental change 18(1): 234-245. Doi: 
10.1016/j.gloenvcha.2007.09.002 

Geels, F. and J. Schot (2007) Typology of sociotechnical transition pathways. 
Research Policy 36 (2007) 399–417. 

Hospes, O. and A. Brons (2016) Food system governance: a systematic 
literature review. In: Food Systems Governance: Challenges for justice, 
equality and human rights (edited by Amanda Kennedy and Jonathan 
Liljeblad), London/New York: Routledge/Earthscan. Pages 13-43. 

Ingram, J. (2011) A food systems approach to researching food security and 
its interactions with global environmental change. Food Security, 3: 417-
431. DOI: 10.1007/s12571-011-0149-9. 

Global Panel on Agriculture and Food Systems for Nutrition (2016) Food 
systems and diets: Facing the challenges of the 21st century. London, UK. 

Harris, J., M. Anderson, C. Clément and N. Nisbett (Eds) The Political Economy 
of Food, IDS Bulletin 50.2, Brighton: IDS. 

HLPE (2014). Food losses and waste in the context of sustainable food 
systems. A report by the High Level of Experts on Food Security and 
Nutrition of the Committee on World Food Security. Rome. 

HLPE (2017). Nutrition and food systems. A report by the High Level of Experts 
on Food Security and Nutrition of the Committee on World Food Security. 
Rome. 

Hussain S. and D. Miller (2014) TEEB For Agriculture & Food Concept Note - 
TEEB. TEEB Advisory Board. 

Ittersum, M. van, L.G.J. van Bussel, J. Wolf, P. Grassini, J. van Wart, 
N. Guilpart, L. Claessens, H. de Groot, K. Wiebe, D. Mason-D’Croz, 
H. Yang, H. Boogaard, P.A.J. van Oort, M.P. van Loon, K. Saito, O. Adimo, 
S. Adjei-Nsiah, A. Agali, A. Bala, R. Chikowo, K. Kaizzi, M. Kouressy, 
J.H.J.R. Makoi, K. Ouattara, K. Tesfaye, and K.G. Cassman (2016) Can 
sub-Saharan Africa feed itself? PNAS December 27, 2016 113 (52) 14964-
14969; https://doi.org/10.1073/pnas.1610359113  

Maani, K.E. and R.Y. Cavana (2000). Systems Thinking and Modelling: 
Understanding Change and Complexity, Prentice Hall, Auckland. 

Metabolic (2018) Using Systems Thinking To Transform Society: The European 
Food System as a Case Study. Commissioned by WWF-Netherlands. 
Metabolic: Amsterdam. 

Nguyen, N. and O. Bosch (2013) A Systems Thinking Approach to identify 
Leverage Points for Sustainability: A Case Study in the Cat Ba Biosphere 
Reserve, Vietnam. Behavioral Science 30(2). DOI: 10.1002/sres.2145  

Posthumus, H., B. de Steenhuijsen Piters, J. Dengerink and S. Vellema (2018a) 
A decision-support tool for the design of food & nutrition security 
programming. Bridging concept and practice in the Food System approach. 
Wageningen, Wageningen University & Research and KIT Royal Tropical 
Institute. 22 pp 4. 

https://www.thelancet.com/commissions/EAT
https://doi.org/10.1073/pnas.1610359113


 

Wageningen Economic Research Report 2020-023 | 23 

Posthumus, H., B. de Steenhuijsen Piters, J. Dengerink and S. Vellema (2018b) 
Food systems: From concept to practice and vice versa. Wageningen, 
Wageningen University & Research and KIT Royal Tropical Institute. 22 pp. 
https://doi.org/10.18174/464054  

Posthumus, H., B. de Steenhuijsen Piters, J. Dengerink and S. Vellema (2018c) 
Archetypes: common systemic behaviours in food systems. Wageningen, 
Wageningen University & Research and KIT Royal Tropical Institute. 14 pp. 
https://doi.org/10.18174/464055  

Termeer, C., S. Drimie, J. Ingram, L. Pereira and M. Whittingham (2018) A 
diagnostic framework for food system governance arrangements: The case 
of South Africa. NJAS - Wageningen Journal of Life Sciences 8: 85-93. 

UNEP (2016) Food Systems and Natural Resources. A Report of the Working 
Group on Food Systems of the International Resource Panel. Westhoek, 
H, Ingram J., Van Berkum, S., Özay, L., and Hajer M.  

Wigboldus, S., J. Brouwers and H. Snel (2020) How a Strategic Scoping 
Canvas Can Facilitate Collaboration between Partners in Sustainability 
Transitions. Sustainability 2020, 12(1), 168; 
https://doi.org/10.3390/su12010168  

World Economic Forum & Deloitte (2017) Shaping the Future of Global Food 
Systems: A Scenarios Analysis. www.weforum.org/whitepapers/shaping-
the-future-of-global-food-systems-a-scenarios-analysis 

World Economic Forum & McKinsey (2020) Incentivizing Food Systems 
Transformation. www.weforum.org/whitepapers/shaping-the-future-of-
global-food-systems-a-scenarios-analysis 

Woodhill, J., S. Hasnain and A. Griffith (2020) Farmers and food systems: 
What future for small-scale agriculture? Foresight4Food Initiative, 
Environmental Change Institute, University of Oxford, Oxford.  

WWF (2016). The Global Food System: An Analysis. WWF Netherlands & 
Metabolic Lab. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

https://doi.org/10.18174/464054
https://doi.org/10.18174/464055
https://doi.org/10.3390/su12010168
http://www.weforum.org/whitepapers/shaping-the-future-of-global-food-systems-a-scenarios-analysis
http://www.weforum.org/whitepapers/shaping-the-future-of-global-food-systems-a-scenarios-analysis
http://www.weforum.org/whitepapers/shaping-the-future-of-global-food-systems-a-scenarios-analysis
http://www.weforum.org/whitepapers/shaping-the-future-of-global-food-systems-a-scenarios-analysis


 

 

   

Wageningen University & Research 
P.O. Box 88 
6700 AB Wageningen 
The Netherlands 
T +31 (0)317 48 68 00 
www.wur.eu/cdi 
 
 
Wageningen University & Research 
REPORT 
2020-023 
ISBN 978-94-6395-335-1 
 
 
XXXX 
 
 

 

 The mission of Wageningen University & Research is “To explore the potential of nature to improve the quality of life”. Under 
the banner Wageningen University & Research, Wageningen University and the specialised research institutes of the 
Wageningen Research Foundation have joined forces in contributing to finding solutions to important questions in the 
domain of healthy food and living environment. With its roughly 30 branches, 5,000 employees and 12,000 students, 
Wageningen University & Research is one of the leading organisations in its domain. The unique Wageningen approach lies 
in its integrated approach to issues and the collaboration between different disciplines. 

 

 

http://www.wur.eu/cdi

	Contents
	1. Introduction
	2. Defining food systems
	3. Overview of food systems work at WUR
	4. Overview of food system models at WUR
	5. Overview of food systems methodologies at WUR
	6. Opportunities for deepening our food systems work
	References


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile ()

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.3

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails true

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

    /NewsGothicStd

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Average

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Average

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Subsample

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /NLD ([Gebaseerd op drukker])

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks true

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        8.503940

        8.503940

        8.503940

        8.503940

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [595.276 841.890]

>> setpagedevice



