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Aims of the Paper
➢ The modern-day “food system” is one of the most 
complex systems in society that faces many 
challenges
➢ Growing Population

➢  Geopolitical concerns

➢  Water Shortages

➢  Prices

➢ The aim of this paper is to apply the systems 
thinking methodology to break down the problem 
that is our “food system”
➢  Proof of concept on how systems thinking can be used 

to understand a system as complex as our modern-day 
food system

➢  Begin to identify and tackle the major issues 
contributing to disturbances of the food supply on a 
worldwide scale

➢ Treat these challenges as systemic issues, rather than as 
individual processes that require fixing (systems thinking 
philosophy)

This paper will not solve world hunger but will be used to establish a better 
understanding of the food system as a whole. 



What is Systems Thinking
➢ Systems thinking can be thought of as both a philosophy and a methodology [11]
➢ As a philosophy, systems thinking is using our mental capacities to seek the big picture, understanding 

cause and effect, understanding and acknowledging different perspectives, etc.

➢ As a methodology, it provides a means of using systemic tools and a holistic approach to systems to 
better understand the nature of a system when treated as a whole, rather than a collection of its 
constituent parts. It includes tools and methods such as:
➢  Perspective Analysis

➢  Interest Maps and Context Diagrams

➢  Identifying value-added and non-value-added processes

➢  Shaping Forces

➢  Systemigram Analysis

➢ Systems thinking focuses on
➢  Relationships among the parts that make up a system rather than the individual parts themselves

➢  Recognizing patterns in the system

➢  Interconnectedness



What is a Food System?

“A complex web of activities involving the production, processing, transport, and consumption [of 
food]. Issues concerning the food system include the governance and economics of food production, 

its sustainability, the degree to which we waste food, how food production affects the natural 
environment and the impact of food on individual and population health” [1]. 

➢ Goes beyond the processes and technology we normally 
associate with food systems (I.e., growing and cultivating, 
distributing, processing, and consuming food)

➢ Involves governance of food, the economics of food, 
sustainment of the food supply and the environment, 
even the current geopolitical state of the world

Figure. Food System Drivers [2]



Stakeholder Perspective Analysis -
System Considerations

➢First step in stakeholder perspective 
analysis is identifying the key system 
considerations

➢ The table on the left lists the major 
food system considerations provided 
the definition discussed prior

Food System Considerations

Considerations Description

Environmental Includes anything from fertility and climate to availability of water supply, environmental 
welfare, and impacts on local ecosystems

Sustainability Long term sustainment of resources, land, food supply, trade routes, etc.

Supply and Demand Ensure a steady supply to meet demand

Costs Costs due to production, distribution, governing, etc.

Mass Production Mass production system that is sensitive to demand, ethical, minimal downtime and 
disturbances, etc.

Distribution Distribution from trade amongst countries to grocery store deliveries down to the 
customer

Efficiency Producing and distributing food costs resources, making efficient use of these resources 
vital to keep costs reasonable, remain sustainable, keep a steady supply, etc.

Stakeholders See Context Diagram on Next Slide

Safety and Governance FDA, world trade laws, etc.

Future Generations Availability of food supplies in the future

Economy State of economy impacts food availability and prices

Demographics Cater food supply to regional demographics

Technology Technology available in support of food production, distribution, etc.



Stakeholder Perspective Analysis -
System Context

➢ The system boundary and 
external interactions are 
conceptualized using a 
system context diagram

➢ Represent the highest level 
of abstraction for the Food 
System

➢ Green Boxes indicate an external system
➢Blue Boxes are external actors (stakeholders)
➢Lightly shaded yellow circle represents the system boundary
➢Dark shaded circles represent some of the major lower lower-level 
components



Stakeholder Perspective Analysis -
Interest Map

➢ The diagram to the left depicts an 
interest map for the Food System

➢Provides an early concept of System, 
Resource, and Stakeholder dynamic 
interaction 

➢ Blue boxes represent stakeholders
➢ Orange boxes represent resources
➢ White boxes represent a behavior or action



Value-Adding Processes Analysis
Stakeholder Values

Stakeholder Food System Values

Stakeholders Food System Values

Environmental Advocacy Groups Highly Sustainable, Minimal Disturbances to Environment, Abides by all Environmental Protection Laws 
and Regulations, Adapts to Future Energy Trends, Provides Food for Consumption

Producers Provide Food, Maximize Profits, Meet Demands/Needs, Feed Population, Provides Food for Consumption

Financers Low Risk, Food Systems Related Projects and Efforts Completed With Budget and Schedule, Returns plus 
Interest, Provides Food for Consumption

Distributers Resources Necessary to Distribute Goods, Follows all Laws and Regulations, Provides Goods in a Timely 
Manner, Maximize Revenue, Provides Food for Consumption

Retail Markets Provide Food to Customers, Maximize Profits, Maintain Customer Satisfaction, Accessibility to Food, 
Provides Food for Consumption

Legislators Satisfactory Regulatory Requirements, Provides Food for Consumption

Maintainers Ease of Maintenance, Maximize Profits, Availability, Provides Food for Consumption

Consumers Ease of Access, Low Cost, Nutritional Value, Variety, Freshness, RM&S of Food Appliances, Safe, 
Sustainable for Future Generations, Provides Food for Consumption

Regulatory Systems Satisfies all Regulatory Requirements, Provides Food for Consumption

Food Related Appliance/Product 
Manufacturers

Customers/Market for Food Appliances, Maximize Profits, Sustainable, Provides Food for Consumption



Value-Adding Processes Analysis
Stakeholder Perspectives
1. Growing/Harvesting Crops and Livestock
2. Trading Crops and Livestock with Other Parties of Interest
3. Distributing Food to Retail Markets for Consumers
4. Retail Markets Selling Food and Food Related Products
5. Regulators Routinely Inspecting Food at Various Points 

Along the Supply Chain
6. Food Preparation and Processing
7. Rotating Crops (sustainment)
8. Food Laws and Regulations
9. Water Irrigation Systems
10. Food Production Equipment Maintenance and Customer 

Support



Value-Adding Processes Analysis
External System Perspectives

1. Energy System
a. Energy is Needed to Support Food System from Production to Consumption
b. Maximize Profits for Energy Producers
c. Incentive for Efficient Energy use
d. Provides Jobs

2. Water System
a. Crops, Livestock, etc. Requires Water
b. Maximize Profits
c. Incentive for Efficient Water Use
d. Provides Jobs

3. Transportation System
a. Vital for Distributing Food
b. Maximize Profits
c. Provides Jobs

4. Global Economy
a. Maintaining low food prices reducing food price index which has positive effect 

on global economy
b. Lower food prices allow for better quality food in impoverished nations

5. Global Affairs
a. Trade binds nations
b. Food variety around the world



Analysis of Shaping Forces
Integrated Food System Framework

Integrated Food Network [2]

➢ State of Global Economy
➢ State of Global Climate
➢ Human Population
➢ Latest Nutritional Guidelines
➢ Food Market
➢ Geopolitical Environment (wars, 
unrest, etc.)
➢ Cultures
➢ Technology
➢ Resource Availability
➢ Water
➢ Energy
➢ Environments



Analysis of Shaping Forces
Missing Value-Added Processes
➢ Integrate agricultural efforts with the existing landscape, as opposed to 
reshaping the landscape [4].
➢ Implement cultivation techniques that minimally disturbs or impacts fertile 
soil
➢ Raising livestock in a more ethical manner
➢ Utilizing green energy where applicable
➢ Purchase and consume from local markets (removing middle-man)
➢ Re-establish nutritional guidelines more frequently
➢ Incentivize locally produced food
➢ Create programs that allow for selling/giving away unused food



Systemigram Analysis



Conclusion and Future Work
➢ Conclusion
➢ Applied the systems thinking methodology to characterize the modern-day food system
➢ Case study/proof of concept

➢ Established formal definition and system context for the food system along with stakeholder perspectives

➢ Defined high level system behavior and interactions, along with value added processing and shaping forces

➢ Challenges and Limitations 
➢ Characterizing an extremely complex, widely scoped system

➢ Establishing system boundary (requires further refinement)

➢  Highly abstract

➢Future Work and Other Areas of Research
➢  Further decomposition of the food system

➢  Further cause and effect analysis on known systemic issues

➢  Apply M&S to predict and validate system behaviors
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