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Introduction 

Most efforts to drive business innovation policy treat energy efficiency as a separate, and marginally relevant issue. Most energy efficiency programs do not focus on innovation, but analyse existing practices looking for marginal improvements.

Both these approaches are inadequate. The reality is that innovation and large energy efficiency improvements are inextricably interwoven. For this reason, the technology assessment of energy efficiency quoted in the Commonwealth Government’s recent energy statement Securing Australia’s Energy Future is incorrect. The statement classifies energy efficiency as an area where Australia should aim to be a ‘fast follower’ rather than a market leader. It states:

“Australia does not have technological leadership in these technologies, but the importance of energy to the economy indicates a need to demonstrate and take up such technologies when available.”

If the Government accepts this assessment and applies it to its RDD&C priorities, it will fail to capture significant innovation benefits, as well as losing the opportunity to improve competitiveness, create more employment and improve the environment.

The reality is that energy efficiency involves people, systems, software, technology and organisations linked together in new ways. In many cases, Australia is actually a world leader (for example, our appliance energy efficiency program is a world leader, as is the Australian Building Greenhouse Rating scheme for office buildings, and the Australian-designed Dishlex dishwasher was an energy efficiency leader for five years from 1995), or could become a world leader quite quickly if modest resources were committed.

In considering the role of energy efficiency in innovation, it is important to remember that energy efficiency improvement can deliver a number of possible outcomes, including:

· doing the same task with less energy

· using the same amount of energy but producing more useful product or higher value product

· redefining the task so that it can be done in a way that uses less energy

When energy efficiency is looked at in this light, it can be seen that many innovation activities that aim to increase yield, reduce wastage, optimise performance, reduce material content, and so on are also improving energy efficiency. For example work by CSIRO and others to develop new metal smelting techniques are aimed at productivity improvement, utilisation of waste materials, and improved competitiveness through cost reduction. But HiSmelt, for example, uses 20% less energy than traditional steel making techniques. A manufacturer of gearboxes for the automotive sector who replaces metal components with plastic not only reduces manufacturing energy, but also cuts resource consumption and improves vehicle fuel efficiency.

The bulk of this paper comprises a review of the document Innovation Australia: backing Australia’s ability published by InvestAustralia and Austrade, to highlight areas where existing research and other activity is already or could potentially contribute to energy efficiency improvement. 

The paper concludes with some recommendations.

Global Solutions 

This section of the publication (pages 25-28) lists Australian innovations since 1975 that have made global contributions. The following highlights how many of these innovations have actually helped save energy or develop renewable energy potential.

· the world’s first major solar-powered telecommunications link: this speaks for itself

· Memtec: use of membranes for purification of water and many other processes uses less energy than purification by traditional methods. And as membranes become tougher and more sophisticated, their energy requirements have declined.

· Wine casks: a 4-litre cask replaces around 2.5 kilograms of energy-intensive glass with a lightweight cardboard carton made from recycled paper and 35 grams of plastic. This reduces transport costs and energy, too, both through lighter weight and improved packing density.

Guiding Light (pages 38-41) 
· Better broadband: fibre optics involve much less embodied energy per unit of information transfer capacity. RBN claim lower energy use in operation. And the increased communications capacity helps to avoid transport energy use.

· C-VAM vulnerability testing saves energy and time involved in real-world testing.

Information (pages 42-48)

· In broad terms information technology offers the potential to underpin monitoring and control that facilitates optimisation of the energy performance of systems. 

· Telemedicine saves transport energy by allowing doctors to interact with remote patients while health management software facilitates optimisation of use of hospitals and other infrastructure so that the minimum area of facilities is required, reducing embodied energy and ongoing operational energy usage

· Electronic banking and other services reduce energy use by bank branches, as well as transport energy by customers. As computers and electronics become more efficient, they will also save energy

· IT reduces transport energy use by students 

· In defence, IT allows simulations to replace real world energy consuming activities, as well as optimisation of the efficiency of many activities

· Fleet management software is a critical contributor to reduction of freight energy use, from monitoring driver behaviour, to optimising routes, to tracking goods as they move from rail to truck, and so on.

· Traffic management software systems are becoming increasingly sophisticated, and their ability to keep traffic flowing smoothly saves fuel, while making the most effective use of road infrastructure reduces the energy cost of road construction

· In the mining industry, IT saves energy in exploration, facilitates optimal mining techniques and controls mining and transport equipment to optimise fuel use

· Intelligent vehicle technology can optimise fuel efficiency, plan routes to avoid congestion and reduce crashes (which generate energy use in the repair and health industries)

Services (pages 51-69)

In general, shifting employment and economic activity from manufacturing to the services sector saves energy and cuts greenhouse gas emissions, because the services sector is much lower in energy intensity. So, if the final service can be delivered with less physical resources, the economy and the environment can be winners.

· Franchised bakeries: Energy Efficiency Best Practice has demonstrated with Bakers Delight that large energy savings can be achieved, and that this can contribute to business success. For example, bakeries are typically hot, and it is difficult to find staff prepared to work in these conditions. But the heat indicates energy waste: it is energy the bakery has purchased, but which has not been used to cook food: it is cooking the staff instead.

· Tourism that encourages tourists to stay longer in Australia by adding value to their visit helps maximise the financial benefits of this service industry per unit of international aircraft fuel.

· Consultants and specialists of all kinds are considered to be part of the service sector – and their work is often not recognised as RDD&C, even though it is clearly driving innovation throughout the economy

· Development of ethical investment strategies and measurement systems is underpinning the redirection of capital investment towards ethical investment. This is changing the priorities of all Australian business towards greater consideration of environmental issues such as climate change, and providing capital for the growth in these areas.

· Environmental services include a wide range of consultants who assist with energy efficiency improvement, delivery of renewable energy systems, and so on. Smart environmental solutions often save energy and resources, both directly in operation, and in infrastructure

· In the film industry, evolution of special effects means that less resources, energy and time are used to produce a film.

Manufacturing and Construction (pages 70-86)

· Silviscan is used to scan timber to select and sort, minimising wastage and energy use for harvesting and processing

· Technologies such as smart cards, advanced packaging, nanotechnology and many more underpin improvements in energy efficiency by facilitating size reduction, improved control and reduction in resource usage

· Permo-drive is an Australian technology that captures the energy as a truck slows down – instead of wasting it as heat in the brakes.

· ANCA’s precision machinery helps to optimise materials usage in manufacturing

· Australia’s vehicle components industry develops and makes many lightweight components and developed the AXCESS hybrid demonstration car to show its capabilities in regard to fuel efficient vehicle design

· Aerospace research leads to development of many high efficiency products and systems, from pumps to electronics, composite materials, simulation software and staff development that all potentially contribute to energy efficiency improvement both within the defence sector and beyond, as knowledge diffuses across the economy.

· The building industry is responding to pressure for improved energy efficiency by developing new products and equipment, refining the design detail to cut installation costs, increasing the recycled material content of building materials, and so on It is also developing tools for optimisation of material usage and both embodied and operating energy

Food, Wine and Agribusiness

· Australia’s wine industry as worked with the Energy Efficiency Best Practice program to improve energy efficiency in many ways, while also cutting capital costs and improving product quality. Further research will build on these achievements

· Research into land management and tillage practices cuts energy use on the farm

· Long-life packaging, energy efficient pasteurisation techniques and other developments cut food waste and improve product quality, effectively increasing financial returns per unit of energy

· Development of techniques that scale up production volumes also often save energy by capturing economies of scale and facilitating optimisation of processes.

· Efforts to minimise processing of food while maintaining shelf life and safety can cut processing energy use

· A wine processor has developed a technique for extracting 10% more wine from grape skin waste, increasing yield and product quality while reducing waste management energy use and costs

· As noted earlier, the wine cask saves glass production and transport energy.

Education 

As another example, a recent Commonwealth government publication describes Australia’s research in the trendy field of nanotechnology. Australians are developing special roof coatings and paints that reflect and re-radiate heat, cutting cooling energy use. New coatings for food containers are extending shelf life (reducing spoilage and its associated energy waste). Nanotechnology underpins development of super capacitors, which will play a key role in hybrid cars, and potentially support renewable energy technology. Nanotechology is also supporting development of improved filtration systems, stronger materials, micro-electronics, etc, all of which will contribute to energy efficiency improvement.

Concluding Comments

The examples outlined in this brief paper illustrate how energy efficiency is intertwined with innovation. A key contention of this author is that a stronger focus on energy efficiency as an objective within the innovation process would result in a higher rate of development of energy efficiency attributes in new products, technologies and systems. The reality is that it is often easier to incorporate energy efficiency improvement into systems during the RD&D and design phases than to adapt equipment or behaviour later. Also, a stronger focus on energy efficiency during the RD&D phases can lead to spin-off benefits by influencing other system features, or can help to justify more aggressive changes.

The emergence of a carbon-constrained global future means that countries that drive energy efficiency from a full lifecycle perspective and across the full range of activities will be well positioned for the future. 

Recommendations:

· conduct a review (using people who understand energy efficiency and others familiar with the field of innovation) to prepare a list of research institutions and projects of potential relevance to energy efficiency improvement 

· develop an incentive program to target selected institutions and projects so that they increase the emphasis on energy efficiency in the work they are doing, actively promote the energy efficiency outcomes of their work, and develop further research projects that improve energy efficiency.

