Course 2 Orientation
Have you ever done something and been surprised by the outcome? Maybe your actions resulted in consequences you didn’t expect or intend. This can happen when we operate in complex systems. Complexity means that our actions can impact other, seemingly unrelated parts of those systems. We may prefer to organize our lives in simple, linear, straightforward ways, but the reality of our complex world means that, when we want to solve problems or even just accomplish our work, we have to understand the systems we operate in to do the job right.

In this course, we will introduce systems thinking as an approach to problem solving. We will explore food systems as a type of system, and urban food systems as a specific type of food system. By examining how food systems function, we can better understand how to make them more resilient.

After completing this course, you will be able to:
· Illustrate the relationship between systems and wicked problems
· Apply systems thinking to food systems, especially to urban food systems, and
· Analyze food systems, including urban food systems

Let’s get started.
Introduction to Systems Thinking
The world around us operates in systems. Systems comprise multiple networks of interacting variables. Systems can be difficult to understand because they seem to operate in ways that are nonlinear and unpredictable, not at all in the simple, hierarchical, orderly way we might prefer. We are agents within many systems. As agents, we participate in and impact systems even when we don’t intend to. “Systems thinking” is a way to step back and see a whole system at once. Systems thinking as a practice allows us first to acknowledge the system, and also to identify the other agents in the system, how they interact, and the behaviors that emerge as a result of these interactions. By understanding the system, we can start to change the system to improve outcomes.

Let’s look at some examples.

A school of fish is a classic example of a system. The individual fish within the school are each agents that can influence and be influenced by the other fish. The individual fish have a relationship with the fish closest to them: when one fish moves, the other moves in the same direction. The relationship between the two fish is governed by that simple rule: when one fish acts, the other fish reacts. Our two fish are one small system, and they are also part of larger and larger systems: as they move, the fish around them move in a similar way. Ultimately, this results in one huge system of systems: an entire school of fish. When a simple rule, in this case moving when the fish next to you moves, is multiplied over all the agents in a system, in this case the entire school of fish, this system of systems results in what is called an “emergent behavior.” Emergent behavior is the larger outcome of the system. For example, when a dolphin, which is another agent in the system, approaches the school, the fish closest to the dolphin swerve out of the way. Because of the relationships between the fish, the “simple rule” of following the movement of the fish next to them, the entire school immediately also swerves without the fish in the back of the school even seeing the danger.

Let’s look at another example.

Cooperative Extension is a system of systems. Cooperative Extension exists in every state in the country and serves to connect agricultural research and development happening at land-grant colleges and universities to the farmer in the field. Let’s build out what this system may look like, starting by identifying our agents. In this system, we have the land-grant researcher, the extension educator, and the farmer. Next, let’s identify how these agents interact. The researcher shares their results with the Extension educator. The Extension educator creates programs to share that research with the farmer. The researcher publishes their research in a way that the farmer can understand and use. The farmer and Extension agent may also collaborate on research trials in the field, and then the Extension educator communicates those results to the researcher. A web of interactions appears. Let’s assume the simple rule of this system is that when new information is identified, it is quickly shared to the other agents. Another simple rule may be that when information is shared by one agent, that agent reviews the information and sends feedback.

This is a robust system, where each agent in the system is aware of each other and their relationships set them up to create positive emergent outcomes. Let’s say a new agent is introduced to the system: a new kind of pest. In this system, the farmer is already working with the Extension educator and quickly shares with them that they’ve spotted a novel pest. The educator informs the researcher, and the three leverage existing ways of working to collaborate on a multi-pronged approach to research the pest. The researcher designs a trial with input from the farmer, and the Extension educator helps scale the trial across multiple farms. They test pest abatement tactics that feel manageable to the farmer. The results of the research are scalable and replicable, and the team publish a paper together. The Extension educator is able to design educational programs based on their experience, and new pest management strategies are rapidly communicated to farmers across the state. Agents and their relationships create a system’s emergent outcomes. The emergent outcomes of this system are communication, collaboration, and success managing the pest.

Systems thinking is an essential tool when trying to solve problems, especially “wicked problems.” Wicked problems are those issues which seem to be the most urgent, the most important, but also the most difficult to solve. Issues related to food access and hunger in America could be considered wicked problems. These problems are so challenging because of a misalignment between how we think systems work, and how they actually work. Systems thinking gives us the language to diagnose the causes of emergent behaviors; it helps us move from just looking at the surface to looking under the hood of a system to see how it really works. Think about some of the issues you try to address through your work. Do some of these issues feel like “wicked problems?”
These are highly simplified descriptions of how systems work. If you’re curious about systems thinking and want to learn more, we’ve included some further reading in the “Additional Resources” section at the end of this course. We’ve included this overview of systems thinking in this training because it gives us the language to examine systems, including food systems, and develop solutions.

For now, think about a system you are a part of. This can be a system related to your work, a social network, a cause you care about. What are the other agents in the system? How do you relate to them? What are the current emergent outcomes of this system? How might a change in the behavior of one agent in the system change the emergent outcome of the system at large? We’ll pose these questions to you in your next short answer response.
Food Systems
A food system consists of all processes and infrastructure involved in feeding a population. Just like any system, our food system is a “complex web of activities” involving many agents that interact with each other, in which those relationships result in emergent behaviors and outcomes. A simplified version of this system shows a variety of components, including:

· Production
· Processing
· Aggregation and distribution
· Marketing
· Food access, including markets and purchasing
· Preparation and consumption
· Resource and waste recovery

This system is represented as a continuous cycle because of the interrelated nature of all parts of the food system. This is a highly simplified map for the sake of illustration – each part of this wheel is actually its own system. For example, food production comprises the interactions of different agents including farmers, animals, the environment, disease, and economic and social resources. Like the school of fish and Cooperative Extension examples, food systems are systems of systems.

The USDA uses the food systems framework to “assess the social, economic, and environmental dimensions of sustainability;” it would be difficult to understand or recognize these dimensions if we considered agriculture and food production to be linear and simple.

This food system is also part of a larger system dependent on system inputs and resulting in outcomes, or emergent behaviors. The food system is influenced by research, policy and laws, and capital inputs like public infrastructure and available technology. In turn, food systems influence environmental and public health. These emergent behaviors and outcomes can then influence the policies that influence the food system at large. For a food system to be stable and fair, the system inputs must also promote stability, fairness, and engagement.

The USDA touches every part of the food system. And you are an agent in this system, whether by participating in food production or consumption or any of the other activities in this wheel, or as someone who develops or implements policies that influence the system. Agents have real power to influence the system with their behaviors. Resilient systems are those in which agents build relationships that strengthen the system; more agents and more relationships can make a system more complex, but also more resilient. Revisit our Cooperative Extension system case study for an example.

Think about the national food system and your role as a USDA employee. As an agent in the system, how do your relationships and behaviors influence the system? You’ll address this question in your next short answer response.
Urban Food Systems
Systems can be examined at different scales and locations. Urban markets are inherently part of our larger, national food system. Let’s look at this food system from the perspective of an urban consumer.

In general, a farmer in a rural area grows the produce that becomes an urban consumer’s food. That farmer may process that produce into a value-added good in the peri-urban region outside an urban center. Produce and value-added goods are then aggregated by employees at a food hub just within city limits and dispersed by a local distributor in small trucks to retail stores, where employees merchandise the food products according to advertising and pricing strategies created by other retail employees. A customer purchases the product, and either prepares and consumes it at home or prepares and serves it in a restaurant or other food service establishment. Ideally, the consumer or restaurant composts any food scraps, which someone then returns to the farm where the farmer integrates it into their food production, restarting the cycle.

This is a highly simplified view of a food system. In reality, the different systems within the food system interact, and some elements of this system may be skipped altogether.
As this example shows, urban markets and urban consumers already exist as agents within the larger food system.

But we know that not all food is produced in rural spaces. Some fruits and vegetables and animal proteins are grown and raised on urban farms. For these food products, the rest of the system, including processing, aggregation and distribution, marketing, markets, consumption, and resource recovery, all happen over a much smaller geography. This model urban food system might be called a local food system happening in an urban area. The “USDA describes local and regional food systems as ‘place-specific clusters of agricultural producers of all kinds—farmers, ranchers, fishers—along with consumers and institutions engaged in producing, processing, distributing, and selling foods.’”

Increasing resilience is key to the USDA’s efforts to strengthen America’s food systems. Resilience theory emphasizes the need for diversification – not only of food available in our stores, but the diversification of food production sources. That means not simply moving more products through a simplified food system but actually making the system itself more complex by adding more agents and relationships. Or, to put it more simply, adding more sources of production.

Urban agriculture is also physically close to its end consumer, facilitating communication and engagement. Urban agriculture systems can quickly react to consumer needs in times of crisis because of these community networks. This was made evident during the early months of the COVID-19 pandemic when farmers markets and community gardens increased availability and access when established, “hyper-efficient” food system networks like chain grocery stores experienced shortages.

We will explore various components of the urban food system throughout this training, specifically looking at the areas within the urban food system which are most beneficial and resilient, and the areas that, with more structural support from agents like the USDA, could result in more desirable emergent outcomes.

For now, consider the different components of urban food systems. Which components do you think you have the greatest ability to influence in your role with the USDA? For example: supporting production with emergency and disaster relief programs; or facilitating post-harvest storage and handling through Farm Storage Facilities Loans. After answering this question, we will introduce you to some of the urban growers who will be sharing their own perspectives on urban agriculture and urban food systems throughout the training as contributing educators.
Introducing: Urban Grower Educators
“I’m Sheryll Durrant, and we are at the New Roots Community Farm which is part of the New York New Roots program with the International Rescue Committee.”

“Welcome to Bay Branch Farm. I’m Annabel Khouri. This is a farm that’s been in existence since 2010, and I have been farming full time on this farm since 2021.”

“My name is Sandra Reno, I am the Urban Agriculture Farm and Production Manager here at the Gary Comer Youth Center on the South Side of Chicago.”

“My name is Greg Crafter. I am the founder and CEO of Produce’d. We operate an indoor hydroponic farm here in Atlanta, Georgia.”
Course 2 Recap and Next Steps
We’ve covered a lot in this course, let’s recap what we’ve learned.

The world around us operates in systems. Systems comprise multiple networks of interacting variables. Systems can be difficult to understand because they are nonlinear and can be unpredictable. Systems thinking gives us the language to diagnose the causes of a system’s emergent behaviors and to better address wicked problems.

Systems thinking can be applied to food systems. We examined a simplified food system inclusive of production, processing, aggregation and distribution, marketing, markets and purchasing, preparation and consumption, and resource and waste recovery. Each element of the food system is its own system that may interact with any other element, making the food system a system of systems. Food systems respond to social, environmental, and economic factors through feedback mechanisms. The USDA and its employees are agents at multiple levels of the food system who ultimately create and implement policies that affect the entire food system.

Urban food systems create resiliency in the larger food system through complexity and proximity to consumers, both physically and through community networks. Urban agriculture, processing, and distribution can supplement and add variety to the larger food system, allowing for flexibility and speed in times of crisis. By learning about the factors that contribute to successful, viable urban agriculture production through this training, you will learn how your efforts can help scale urban agriculture and its benefits.

You’re almost done with this course, just two more assignments remain. After watching this video, please download the Course 2: Food System Fundamentals Vocabulary worksheet and answer the corresponding short response question. Course instructors will use your responses to plan the live Zoom session that will take place after Course 6. Next, download and complete the Course 2: Food System Fundamentals Action Plan template and complete this on your own.

Good luck with the assignments, and see you in Course 3: Recognizing Urban Agriculture.
