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Abstract
1500 person-years of systematic research into the dynamics of system evolution – including analyses of technical and business systems across all fields of human endeavour – has revealed a number of highly repeatable innovation patterns. At the highest level, these patterns reveal a direction of evolution towards increased customer benefit, decreased cost, and decreased environmental harm. Successful systems, in other words, will inherently, eventually become more sustainable. Unfortunately, the large majority of customers will usually rank reduction of environmental harm as a poor third in relation to increased benefit and decreased cost. The theme of the paper is that by systematically deploying the small number of possible win-win inventive strategies (Reference 1) that underpin the highly predictable evolution findings, it is possible to accelerate the achievement of sustainable products, services and business models without expecting customers to compromise on either benefits or cost.

In effect, the uncovered inventive strategies and their related trends of evolution – the result of the analysis of over 2 million innovations – enable users to identify the discontinuous innovation strategies that have successfully overcome the trade-offs and compromises that the large majority of businesses assume are fundamental and unavoidable. The paper describes the inventive strategies – of which there are 40 known ones so far – along with examples of their actual and possible application in accelerating sustainable innovation. One of the key requirements in achieving this accelerated sustainability is the recognition of the manner in which complexity evolves over the evolutionary life of a product or service (Reference 1, 2). That generic complexity versus time characteristic is illustrated below. 
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The characteristic shows that when systems are allowed to evolve ‘naturally’ they produce a period of increasing complexity – during which time, although customer benefits are increasing, costs and harms may be getting worse – followed by a period of decreasing complexity, when, having delivered all the possible or required benefits, the only remaining strategies for increasing net value are to reduce cost and eventually harm. In the paper we demonstrate that knowledge of the 40 inventive strategies plus other discontinuous innovation trends allows users to ‘force’ the evolution of a system such that systems can evolve from start to end without having to take the traditional detour via increased complexity.

A number of real life case studies of innovations that have employed this kind of no-compromise strategy – and consequently been able to achieve increased benefits, reduced costs and increased sustainability – are presented. These case studies include:-

· application of foam metals and plastics – where material usage can be reduced by over 80%, without any reduction in overall strength.

· a self-balancing design concept that should considerably simplify the manufacture of almost any kind of rotating system, improve system reliability, and also eliminate the need for the production of any kind of balancing equipment.

· self-seeking aerosol particles. While this invention was initially conceived for a consumer aerosol product, the paper demonstrates how the same basic concept can be used to both simplify the design and manufacture of combustion systems, but also markedly enhance system efficiency and reduce emissions.

· a self-contained biomass fired heat and energy generator that is simultaneously capable of purifying water.

· a sustainable service innovation model for a hotel chain. 

A final reference section of the paper contains a list of the 40 inventive win-win strategies and examples of their use in a sustainable innovation context.

Sustainability is a necessary component in the long term survival of the human race. Innovation is the engine that will enable a sustainable future. Systematic innovation tools may be expected to play a significant role in ensuring people, planet and profit are able to not only co-exist, but also thrive in that sustainable future. 
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