1 Systems and system thinking

What is a system and systems thinking?

Book
Linking thinking Stephen Stirling

www.eauc.org.uk/file_uploads/linkingthinking-302.pdf
Activity 1.1.1 – Lifestyle choices as a morning log

Start with our own lifestyles this morning: - Weather – Clothing – Washing - Heating, Lighting, Cooking - Breakfast – News – Money - Travel – Trees, plants and animals - College – Classroom. 

Choose one or two issues (environmental, social, economic, ethical, political) that affected your lifestyle and normal routine this morning, whether you considered it or not.

· What different choices did you have?

· What impacts did your lifestyle have on the environment this morning?

· What impacts did the environment have on your lifestyle this morning?

So What? Review

We are all faced with a range of systems, issues, choices, alternative actions and lifestyles all the time.

If we look more systematically at the inputs-processes- outputs or at the past-present-future or at the cause-effect-impact we can more easily spot the issue, consider the choices and make the change or transition.

Activity 1.1.3 - Tea or coffee making

Choose an everyday activity that brings out the existence of environmental, social and economic issues, e.g. making a cup of tea or coffee 

Think about the process of making tea or coffee in your household – what usually happens, from sourcing the ingredients to the end of their life. 

Think about how far the choice of ingredients normally takes account of the following things: 

· Where the tea or coffee came from and who was involved in its production? 

· Has it come a long distance, was it fair-traded, who picked the tea, coffee? 

· Where did the milk come from –milkman, supermarket, local farm, a central depot? 

· Where did the sugar come from – distance travelled, amount of processing involved?

As a group stand up and move to different points along a line in the room – from one end as considering these issues and the other as never considering these issues.

Then from one end as sustainable and the other as unsustainable. 

For example, if they buy fair-traded tea, buy local milk and unprocessed sugar, they stand at far end of room. If they never consider any of those points they go to the other end of the room. If they buy fair-traded tea but don’t consider milk or sugar they stand somewhere between. 

Repeat the line-up activity but now thinking about the making phase:

· Do they measure the amount of water according to the number of cups that are to be made? 

· Do they leave the kettle and have to re-boil it again because the water has cooled? 

Complete a third line-up using the end of life-cycle, asking students to assess: 

· What they do with any leftover water?

· What they do with coffee filters or tea bags/leaves?

· What they do with the packets the tea or coffee came in?

So What? Review

There are sustainability issues in most everyday choices we make. 

Activity 1.1.4 – Systems Thinking

Draw a diagram of a day in the life of a china cup. What is the simplest way of describing the cup's daily cycle.

eg. Cup in cupboard – cup on table – drink in cup – cup washed – cup dried/ drained – cup back in cupboard.

· What are your range of choices if the cup breaks?

· What are impacts of this system on the wider environment, and on other people?

· How would the system change if the cup was made of plastic?

So What? Review

This system is part of a bigger system involving the drinks, heating etc.

Activity 1.1.5 - Interacting systems

Draw some links between a range of systems that represent local or global issues, or using your own morning examples from activity 1.1.1.

So What? Review

There are many links between systems and sub-systems.

We are part of nature not apart from nature. 

What is a system?

· A system is a collection of different parts (or subsystems) integrated to accomplish a goal. 

· Systems have inputs, outputs, outcomes, with ongoing feedback amongst the parts. 

· By looking at just one component in isolation (for example, an atom), we would not have realistic picture of its importance.

· If one part of the system is changed, the characteristics of the whole system change. The importance of each component of a system is tied to its relationship to the whole. And the essential properties of a living system (whether an organism or community) are properties of the whole, which none of the parts have.

· Complex systems have many subsystems, which have their own boundaries and are in hierarchies. Nature does not show isolated building blocks, but rather a complex web of relationships between the parts of a unified whole.

· They can be very simple or very complex. 

· They can be natural or human-based systems or a combination of both.

eg. 

Ecological system of tree and its wildlife. 

Social system of a class and its students.

Human/ mechanical system of riding a bike.

Characterstics of systems

Based on the example of a woodland.

· Open to other systems so they interact.

· Dynamic “You never step into the same river twice” - Heraclitus.

· Non-linear interactions

· Feedback loops

· time and space lags

· Variable rate of change

· Unpredictable

· Hierarchies of sub-systems

· Irreversibility esp. species extinction

· Self-organising – by individuals in an uncoordinated group

· Co-evolving - changing together

What human-based (social, economic, cultural, political, spiritual ) systems?

· Production (food, goods)

· Consumption 

· Populations/ communities

· Communication

· Cooperation/ competition

· Settlements

· Transport

· Governance

· Education 

· Trade, finance and wealth-producing

· Globalisation and economic growth

What natural systems?

· Climate – air (wind), water (rain, snow, ice), sunlight (temperature, light)

· Natural resources – living things (biodiversity, cultivated organisms, soil), earth materials (Carbon, nitrogen cycles)

· water (water cycle)

· Energy – transfers from sun, energy loss
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“The greatest threat to life is habit” Tolstoy. Habit, he argued, destroys everything around us, because it familiarises us to the point that we no longer really see things. We become incapable of bringing the familiar things of our lives into focus. A similar argument can be made about ideas and concepts, and about the intellectual frameworks that shape ideas and concepts.

Concepts such as the environment, nature and civil society are familiar and we often take them for granted. Yet they are often difficult to define, partly because they carry with them a variety of implicit assumptions, which influence the way we think about them.
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Why systems thinking?

Traditional linear thinking leads to a simple form of problem-solving. This is often short-term, reductionist and reactive. It does not consider the full impact and implications of any actions. Linear thinking does not often get to the root cause of a problem. 

eg. Cause ( fossil fuel) – Effect ( cheap, easy energy source) – Stop.

Systems thinking is a more complex, longer-term, often cyclical form of problem-solving. It is a form of integrated, holistic thinking. It considers relationships, interactions, feedbacks and impacts on and from other systems. Systems thinking is a discipline for seeing wholes. It is a framework for seeing interrelationships rather than things, for seeing patterns of change rather than static snapshots.

eg. Cause (fossil fuel) – Effect (short-term energy source)  - Effect ( Pollution) – Effect (increasing full cost and declining amount of fossil fuel) – Effect (Wasteful use of resource) - Impact ( …...)  

Three Rules of systems thinking

· Every change has implications. So spot the change and then the implications.

· Everything affects everything else. So anticipate all those effects and impacts. 

· There is no such thing as a free lunch. So look for the potential costs, which may be some way in the future.

Application of systems thinking

“Today systems thinking is needed more than ever because we are becoming overwhelmed by complexity. Perhaps for the first time in history, humankind has the capacity to create far more information than anyone can absorb, to foster far greater interdependency than anyone can manage, and to accelerate change far faster than anyone's ability to keep pace." 

Peter Senge,The Fifth Discipline

“By becoming ecologically literate, we can apply the lessons of ecosystems, the language of nature, to our human communities.”

From the Parts to the Whole, Systems Thinking in Ecology and Education. Frijtof Capra

· A major application of systems thinking is that human communities and ecological communities are all living systems. 

· Systems thinking is reflected in the corporate, governmental, and non-profit sectors.

· The applications of systems thinking have led to many innovations in the workplace in terms of how employees work together and how organizations plan for the future.

· The power of systems thinking comes from a focus on systemic structures, which is where the greatest leverage for problem solving and positive change lies. 

· A systems approach can help shed light on current problems—especially those that seem to continually repeat—by viewing them from a different perspective. 

· Systems thinking offers a range of tools for gaining deeper insight into problems—from simple causal-loop diagrams and systems archetypes to more complex computer simulation models. 

Systems thinking is a powerful tool to graphically describe, and find, the greatest levers for changing the systemic structures that have been created around the linear take-make-waste production models and mechanical organisational designs that dominate most public and private organisations today.

For some two centuries we have known that the Earth is a closed system with finite resources.  As planetary explorers completed the task of mapping the lands and waters, people slowly grew to understand that there are no "new" resources. 

Teaching and learning separate disciplines or subjects, with little integration is the norm in western education. This discourages systems thinking. A systems thinking approach to education means a change from instruction to learning.

We have only one Earth. All of our activities are but a small part of this larger system. Humans are a part of nature, not apart from nature. Viewing our human systems as operating within the larger ecosystem is crucial for achieving a sustainable relationship with the environment, and assuring our own species' continued survival on the planet. Each natural resource used by human beings—food, water, wood, iron, phosphorous, oil and hundreds of others—is limited by both its sources and its sinks.

