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Conversation with an LLM
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1. Systems Science and Ecology (1940s–1960s) - The foundation of food systems science is rooted in general 

systems theory (Ludwig von Bertalanffy, 1940s) and ecological systems thinking (Howard T. Odum, 1950s). These 

perspectives emphasized the interdependence of biological, environmental, and social systems. Agricultural ecology 

began integrating ecological principles into food production, influencing later sustainability discussions. The concept 

of the food chain (Elton, 1927) and ecosystem ecology (Odum, 1969) contributed to understanding food flows and 

interactions in nature.

2. Agricultural and Economic Studies (1950s–1970s) - Agricultural economics became more prominent in the 

mid-20th century, studying productivity, trade, and global food markets. The Green Revolution (1940s–1970s) 

increased agricultural yields through mechanization, synthetic fertilizers, and high-yield crop varieties but also 

sparked concerns about environmental degradation, inequality, and sustainability. The Food Balance Sheets 

introduced by the FAO (Food and Agriculture Organization) in the 1940s were among the earliest attempts to 

systematically quantify national food supply, laying the groundwork for food systems data collection.

3. Food Security and Political Economy (1970s–1990s) - Amartya Sen’s work on famines (1981), particularly his 

entitlement theory, shifted thinking from food availability to food access and equity, influencing food systems 

frameworks. The World Food Summit (1974) and subsequent discussions by the FAO and the World Bank began 

formalizing the study of food security in a systemic way. Sustainable agriculture movements gained traction as a 

response to the Green Revolution’s unintended consequences.

4. The Rise of Food Systems Thinking (1990s–2000s) - The IPCC (Intergovernmental Panel on Climate Change) 

reports in the 1990s emphasized the role of food systems in climate change. The agroecology movement (Altieri, 

1995) promoted holistic approaches to food production, linking social and ecological dimensions. Urban food 

systems research started gaining traction as cities became central to food access, waste, and policy discussions

5. Institutionalization of Food Systems Science (2000s–Present) - The FAO, CGIAR, and UNEP began 

integrating food systems science into research programs. The EAT-Lancet Commission (2019) provided one of the 

first comprehensive frameworks linking food systems, human health, and planetary sustainability. The UN 

Sustainable Development Goals (2015) incorporated food systems as a key element of global sustainability, 

influencing policies and research directions. Advances in data science and modeling (e.g., climate impact models, 

supply chain analytics) have strengthened the analytical foundation of food systems science.
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• She has played a major role in developing frameworks that link food systems, environmental change, and 
human well-being.

• Her 2008 paper, Conceptualizing Food Systems for Global Environmental Change Research, is one of the 
most influential works in defining food systems as integrated socio-ecological systems.

• This paper identified four key food system outcomes:

• Food security

• Environmental sustainability

• Social welfare

• Resilience to shocks

• This framework helped shape food systems science into a structured, interdisciplinary field.

• She has worked with the CGIAR Climate Change, Agriculture, and Food Security (CCAFS) program, 
focusing on how climate change impacts food systems, particularly in developing regions.

• Her work emphasizes vulnerability assessments, helping policymakers and researchers design food systems 
that can withstand environmental and socio-economic shocks.

Why Wasn’t She Mentioned Initially?

• My initial response leaned toward historical and foundational figures (systems theorists, economists, 
ecologists) rather than more contemporary food systems researchers.

• However, Ericksen’s work is crucial for modern food systems science, especially for climate adaptation and 
resilience.

• Thanks for bringing her up! She is one of the most important voices in contemporary food systems 
research, and her frameworks are widely used today in policy and academic discussions.
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1. Prelude: The Backbone of Food Systems

2. The Layers That Make The “Flesh To The Bone”

2.1. The Mechanics of Food Systems

2.2. Multiple Perspectives in Food Systems

2.3. The Emancipatory Turn in Food Systems

3. Towards General Principles Using A Pluralistic

Approach 

4. Concluding Remarks

Overview
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• Material flow of goods (food, feedstock, biomass, timber, …) 

and services from producers to consumers

• Supply chains become increasingly complex with increasing

specialisation

• Need for middlemen performing activities, such as collecting, 

transporting, repackaging and selling, instead of producers 

and consumers

• Increasing “power” in the middle through economies of scale

1. Prelude: The Backbone
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L. D. H. Weld, Marketing Functions and Mercantile Organization. The American Economic 

Review, Vol. 7, No. 2 (1917), pp. 306-318
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Barriers to consumer

satisfaction:

- Space/place

separation

- Time separation

- Ownership separation

- Value separation

- Information 

separation

Marketing functions:

- Exchange

- Selling

- Buying

- Physical

- Processing

- Storage

- Transportation

- Facilitating

- Standardisation

- Finance

- Risk bearing

- Market intelligence

Utilities (satisfaction) 

added by marketing:

- Form

- Place

- Time

- Possession

A food system is a set of activities performed by business actors 

carrying out a set of functions in order to overcome a set of 

barriers to fulfill consumer satisfaction

Source: any ag marketing 

or agribusiness handbook
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Richard J. Lewis and 

Leo G. Erickson,

Marketing Functions 

and Marketing 

Systems: A Synthesis

Journal of Marketing, 

Vol. 33, No. 3 (1969), 

pp. 10-14
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https://www.nourishlife.org/pdf/Nouri

sh_Food_System_Map_18x24.pdf

Revisiting the 

backbone? 

Path dependency

in the backbone: 

what are the 

implications?
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2.1. The Mechanics of Food Systems

2.2. Multiple Perspectives in Food Systems

2.3. The Emancipatory Turn in Food Systems

Inspired by

Gerald Midgley, Systems Thinking for Evaluation in Williams & Imam 

(eds.), Systems Concepts in Evaluation, 2006 – three waves of systems 

thinking

2. The Layers



16

I. Exploring The Big 

Picture - SYSTEMS

II. Understanding The 

Dynamics Of The 

System - CHANGES

III. Acknowledging The 

Role Of Actors In 

Framing Systems -

AGENCY

Criteria for food systems frameworks
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Systems are open, nested hierarchies (General Systems 
Theory)…

… characterised by feedbacks (Cybernetics)

… and multiple interactions (Complexity science)

… in time and space

… leading to emergent phenomena

→ Human mind is incapable of capturing these mechanics

→ Quantitative models needed

→ Do they represent reality or are they meant to support 
human decision making?

Layer 1: The Mechanics
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• Are subjective and inter-subjective insights of 

stakeholders taken into account?

• To what extent do models represent a dominant 

logic/narrative? (Freibauer et al., 2012)

→ Emphasis on dialogue and inter-subjective 

construction of understandings

→ Acknowledgement, mutual appreciation and 

reconciliation of different perspectives

Layer 2: Different Perspectives
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• Are power imbalances and conflict taken into account?

• Dominant narrative (productivity, technology versus 
sufficiency) linked to the ‘backbone’?

• Ability to overcome polarisation

• To what extent do models help stakeholders move to action?

→ “Defining, questioning, and reflecting on boundaries 
requires careful consideration of the links between power 
relations, perspective prioritization, boundary decisions, and 
their ethical and practical implications” (Bustamante et al., 
2024

Layer 3: Emancipation
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Link to Research Quality
Quantitative research Qualitative research Expanded criteria

Reliability and validity Trustworthiness Authenticity

Internal validity

Match between observations 

and concepts

Credibility

Triangulation, respondent 

validation

Fairness

Different viewpoints have 

been represented fairly

External validity

Generalizibility of findings 

across settings

Transferability

Thick description as 

database for making 

judgements about 

transferability

Ontological authenticity

Helping members to better 

understand their milieu

Reliability

Ability to replicate

Dependability

Possibility for peer audit of 

records

Educative authenticity

Helping members to 

appreciate other 

perspectives in their milieu

Objectivity

Consistency in interpretation 

across researchers

Confirmability

Keep interpretations as free 

as possible from personal 

values and inclinations

Catalytic authenticity

Promote members to 

engage in action

Source: Lincoln & Guba (1985). Naturalistic Inquiry. Newbury Park, CA: Sage Publications.
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• Dynamic complexity: Where cause and effect are far 

apart in space and time, resulting in the need for a 

systemic solution

• Social complexity: where no single entity owns the 

problem and the stakeholders involved have diverse - 

potentially entrenched [and antagonistic] - perspectives 

and interests, resulting in the need for a participative 

solution

• Generative complexity: Where the future is unfamiliar 

and undetermined, resulting in the need for a creative 

solution

Forms of complexity

Adam Kahane, Solving tough problems: an open way of talking, listering and creating new 
realities, BK, 2004.
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• The use of quantitative food system models to evaluate

the EU’s Farm to Fork Strategy: Has the clash of 

truths been truly emancipatory?

• Living Labs: True systemic/pluralistic/emancipatory

sandboxes for social innovations or box-checking-

devices-to-get-EU-funding?

Two Controversial Examples
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3. Towards General Principles

Generative
complexity -

catalytic

Social
complexity -
participatory

Dynamic
complexity -

systemic
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• What are the implications of the path-dependent, 

economic backbone of food system depictions?

• How can we make sure that conceptual food system 

frameworks are capturing dynamic, social and 

generative complexity? Or in other words: are systemic, 

pluralistic and catalytic?

4. Concluding remarks
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