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A Whole-Systems Vocabulary
Compiled by Steve Harris, Science Shops Wales.
Any fundamental change of perspective requires the development of a new language. I hope the following list of terms will provide a useful beginning as we attempt to evolve our shared understandings through discussion over the next two days. 
Analysis
The separation of an entity into its constituent elements; a method of studying the nature of something or determining its essential features and their relationships.
Autopoiesis
The self-generation of living networks. A process whereby a system, organization, or organism produces and replaces its own components and distinguishes itself from its environment.
Biosphere
The global ecological system integrating all living beings and their relationships, including their interaction with the lithosphere, hydrosphere, and atmosphere.
Biodiversity
The diversity of life on Earth. The variability among living organisms and their interactions, both within species and between species, between ecosystems and across landscapes.
Closed-loop System
A system in which inputs feedback directly into outputs without leaving the system -  e.g. vegetable garden to lunch to composting toilet to compost to vegetable garden to lunch…
Cogeneration
The production of one material or service simultaneous with others, e.g. using a heat engine or power station to simultaneously generate both electricity and useful heat.
Complex 

Composed of many interconnected parts; complicated or intricate.
Complexity 

The quality of being intricate and compounded.
Criteria
A specific standard of judgment. A discrete statement defining a measure of success.
Cybernetics
The science of communication and control in complex systems. From the Greek Κυβερνήτης (kubernites) meaning steersman, governor, pilot, or rudder.
Design
To systematically and methodically, through a process involving choice, determine the form and materials of some part of the world.
Deep Ecology
A philosophical and ethical approach that considers humankind as an integral part of the ecosphere. Its core principle is that all living beings have the same right to live and flourish.
Ecology
The interrelationships of living things to one another and to their environment, and the study of these interrelationships.
Ecofeminism
A social and political movement which unites environmentalism and feminism. Ecofeminists argue that the mentality that leads to the domination and oppression of women is directly connected to the mentality that leads to abuse of the environment.
Ecosphere
The global ecosystem of a planet.
Ecosystem
System formed by the interactions between a community of organisms and their environment.
Ecotone
A transition area between two adjacent ecosystems.

Edge effect
The tendency for the interface between species and communities of species to be especially fertile, productive, and interesting.
Embodied energy
The amount of energy transformed in the production of a given material or group of materials.
Emergence
The appearance of new structures, patterns and properties during the process of self-organisation of complex systems.
Emergent property
A characteristic of a system that derives from the interaction of its parts and is not observable or inherent in the parts considered separately.
Energy
The potential to do work. Power.

Entropy
The tendency for energy/matter to become less organized over time in a system.
Feedback
Outputs of information, materials or energy that flow back into the inputs of a common system. Positive (system reinforcing) and negative (system discouraging) feedback loops result.
Fractal
Term coined by Benoit Mandelbrot in 1975 to describe geometrical shapes that are rough or fragmented, highly complex, and appear similar at all levels of magnification. How long is the coastline of Wales?
Gradient
The gradual transition between one quality and another.

Holism, holistic. Term coined in the 1920s by Jan Smuts who defined it as “The tendency in nature to form wholes that are greater than the sum of the parts through creative evolution.” The idea that the properties of a system cannot be determined or explained by the sum of its components alone.
Integrate
To bring together; to make parts into a whole.
Limiting Factor
A condition that acts as a control or constraint on some function or process.
Multi-yield
An element that produces more than one intended output. In an integrated design, as in natural systems, many elements may be multi-yield.
Natural
Existing conditions that have not been directly manipulated by humans.
Network
An interconnected system of things or people.
Niche analysis
The identification of the inputs and outputs of some element or cluster of elements in a system.

Open System
A system where matter or energy can flow into and/or out of the system, in contrast to a closed system, where energy can enter or leave but matter may not. The Earth’s atmosphere is an open system which receives radiant energy from the Sun.
Optimal 
A condition of being most integrated, beneficial or desirable. Optimisation is arranging a system for the most desirable outcomes. To optimise is often not the same as to maximise.
Order, Organise
To arrange in a predictable or patterned way. The opposite of entropy, order refers to the seemingly non-random pattern of systems, especially living systems.
Passive
Any element or system of elements which function without moving parts or regular user input. E.g. a south facing wall of glass is a passive solar device whereas a solar photovoltaic panel (PV) is an active solar device. As opposed to active. 
Pattern
A repeating or in some way predictable set of forms, elements, or events that have coherence relative to one another and/or to other systems.

Pattern Language
A term coined by Christopher Alexander and colleagues to describe a vocabulary of interacting design strategies that can be used to develop human-scale, enjoyable and durable spaces, buildings, landscapes and towns.

Permaculture
A design system and loosely defined philosophy first articulated by Bill Mollison and David Holmgren as permanent agriculture or permanent culture. Focuses on the practical application of ecological theory to designing systems in which synergy between system elements is achieved while minimising energy usage and the production of waste.
Regenerative systems
Systems in which outputs are more valuable than inputs, and the value of outputs increases over time. Systems which are fundamentally economical and sustainable.
Renewable 
Resources that are regenerative or for all practical purposes cannot be depleted.
Self-organisation
The tendency for systems, especially biological systems, to develop order and complexity over time.
Stochastic
Patterns or processes resulting from seemingly random factors.
Sustainable
Being able to continue indefinitely into the future.

Sustainable Development
Balancing the fulfilment of human needs with the protection of the natural environment so that these needs can be met not only in the present, but in the indefinite future. Developing sustainability involves addressing the environmental, economic, social, cultural and spiritual aspects of life on Earth.
Synergy
Cooperative interaction that creates an enhanced combined effect.

System
An assemblage of interrelated elements comprising a unified whole.
The Precautionary Principle
The idea that if an action or policy might cause severe or irreversible harm, in the absence of a scientific consensus that such harm would not ensue, the burden of proof falls on those who advocate taking the action.
Theme 
A unifying framework that unites an overall design.
Waste
Usually, an unintentional, unwanted or non-valued output of a system. Sustainable design aims at connecting output to inputs – e.g. to turn food “waste” into compost.
Watershed
Literally, the area of land draining water into a common basin. Metaphorically, an important point of division or transition between different phases or conditions. 
Whole-Systems Thinking
An approach which recognises the complexity and interdependency of biological, economic, social and cultural systems at all levels and attempts to develop learning, decision-making and action processes based on this understanding.
Whole-Systems Sustainable Development
An approach to sustainable development which attempts to develop integrated learning, decision-making and action processes based on a recognition of  the interdependency of biological, economic, social and cultural systems at all levels.
Yield
An intentional output of a system.
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