Putting Efficiency First

All the projections agree: demand-side energy efficiency must make the largest contribution to climate mitigation in the period to 2030 and even beyond, if we are to reduce energy-related greenhouse gas emissions cost-effectively. But energy efficiency will not happen on its own. Anne Arquit Niederberger and Paul Waide, outline an action plan to ensure that environmental markets do their part to facilitate the uptake of efficient technology in the marketplace. 
After a few decades in mothballs, energy efficiency has been dusted off and is fashionable again. But will all the recent hype translate into the quantum leap in market penetration that would make energy efficiency innovations cost-effective – and that is absolutely crucial to mitigate climate change?
Time is of the essence, if we are to capture the opportunity posed by the unprecedented economic development of large developing countries such as Brasil, China and India to rapidly penetrate a large portion of the market with high-efficiency equipment, products and services. In China, for example, nearly 1 billion square meters of new commercial building space are constructed each year. According to China energy expert Rob Watson, if these buildings were constructed according to state-of-the-art, cost-effective design specifications, energy savings of approximately 75% on a kWh/m2 basis, compared with the existing building stock, could be achieved. 
When the myriad similar regional and sectoral opportunities are scaled-up to the macro-level, the magnitude of the cost-effective savings potential is staggering. The International Energy Agency (IEA) World Energy Outlook 2006, for example, estimates that – were governments to implement the carbon reducing energy policies they plan to or are seriously considering – global carbon dioxide (CO2) emissions would be stabilised by 2030 and would be 16% lower than under the reference case. Of no surprise to proponents of energy efficiency, some 78% of these savings would come from accelerated energy efficiency improvements – compared to just 10% from additional nuclear power and another 12% from additional renewables. 
Contrary to popular belief, even in the longer term, the lion's share of abatement comes from deploying the most efficient existing technologies (IEA Energy Technology Perspectives 2006). In the period to 2050, efficient end-use technologies account for some 16 gigatonnes of annual CO2 abatement (45% of the total) – a much greater share than carbon capture and storage, nuclear power or renewable energy sources. Since investments in end-use efficiency are highly cost-effective, with savings in avoided energy costs quickly outweighing up-front capital investment, and energy efficiency substitutes for new supply, there are net benefits to individual end-users and national economies.
Despite the manifold benefits of widespread deployment of efficient technology, persistent barriers remain. These include: 
· a lack of awareness and comparable product information; 
· limited product availability; 
· perceived risks (such as difficulties integrating unfamiliar technology into existing production processes or, from the perspective of lending institutions, credit worthiness of small end-users); 
· business interruption and sunk costs associated with retrofits; 
· failure of industry to manage energy at the strategic level (e.g., different parties purchasing equipment and paying operating costs); 
· energy price distortions; and

· limited access to capital. 
In most situations, a combination of barriers limit the uptake of energy efficient solutions. The challenge is to develop delivery mechanisms that overcome all the pertinent barriers simultaneously. This not only requires good situational analysis but also a portfolio of delivery instruments, if cost-effective savings are to be realised.  

Under its Alternative Policy Scenario, the IEA estimates that end-users must invest an additional $2.4 trillion in more efficient equipment by 2030. But to shift investment from the supply side to the end-user, we face major challenges in creating viable financing frameworks. It is therefore logical to ask what role market mechanisms might play to promote the uptake of efficient technology. 
Experience with GHG cap-and-trade programmes (such as the EU Emission Trading Scheme (ETS) or the voluntary Chicago Climate Exchange) and the Kyoto Protocol’s Clean Development Mechanism (CDM) has been disappointing. The general over-allocation in the initial phase of the EU ETS created a limited incentive for energy efficiency investment – not least because differences in allocation approaches across countries sent mixed signals to industry, with some companies (e.g., in the cement sector) receiving over-allocations for inefficient installations and under-allocations for state-of-the-art plants.

Under the CDM, less than two dozen end-use energy efficiency projects have been approved by mid-March 2007, for a total emission reduction of about 300 kilotonnes of CO2 equivalent annually – less than 5% of the total number of registered projects, and even a smaller fraction of carbon credit volume. This level of CDM performance is a mere drop in the bucket, many orders of magnitude below the gigatonne scale of cost-effective energy-efficient demand-side CO2 abatement measures.
So, how can markets work better for energy efficiency? Given that the vast majority of energy-using equipment and consumer products are traded globally and are essentially commodities, one important area for action is harmonisation of testing methods and related efficiency marking schemes, linked with minimum energy performance requirements. This complex of measures would actually promote trade, by harmonising market access requirements, and will have three main effects: 
· eliminate outdated technology from global markets (and thereby avoid dumping of obsolete technology in poor countries);

· expand markets for more advanced technologies; and
· provide end-users with comparable energy consumption information, which can then be taken into account in purchasing/investment decisions.

The introduction of mandatory minimum energy performance standards (MEPS) also provides a basis for simplified procedures to promote the uptake of more efficient technologies through a range of programmes, such as energy labeling schemes, financial incentive schemes or utility end-use efficiency requirements. 
MEPS and/or energy labeling could help lay the foundations for market-based schemes awarding credit for avoided emissions, as default efficiency improvement values for more efficient equipment, processes or systems can be set and used to calculate emission reductions. This approach is used in numerous OECD countries (e.g. in Australia’s New South Wales/Australian Commonwealth Territory’s  Greenhouse Gas Benchmark Rule (Demand Side Abatement); Italy’s white certificate trading scheme; the UK’s Energy Efficiency Commitment; and the US Nitrogen Oxides Trading Set-Aside and State utility Demand Side Management (DSM) programmes) and could also be applied in the context of the Kyoto Mechanisms. 
The decision in November 2006 by signatories to the Kyoto Protocol to raise the limit for small-scale energy efficiency projects under the CDM to 60 GWh of demand reduction annually, as well as conceptual agreement to allow Programmes of Activities (PoA) to be registered as a single project, could improve the situation in the future. 
In the context of PoA, a number of clarifications discussed by the CDM Executive Board at its session in March improve the chances of being able to implement large-scale utility DSM and other energy-efficiency programmes under the CDM. These include definition of a CDM project activity in a way that allows small actions, such as deployment of efficient lighting, to be grouped together. Similarly, it is possible to undertake a suite of mitigation activities at a single facility or building, if a methodology is available. This is extremely important for industrial energy efficiency, as a facility approach not only promises the greatest energy savings, but is conducive to the introduction of compre​hensive energy management systems that can ensure permanence of improvements over time.

Another promising development is that the CDM Executive Board and the climate change secretariat have signaled their desire to tackle methodological barriers to end-use efficiency under the CDM. Top-down guidance on issues such as demonstration of barriers, gross-to-net adjustments (for example, accounting for free riders/positive spillovers, rebound effects and transmission and distribution losses) and development of methodologies for important types of end-use efficiency programs (e.g., utility DSM, energy service companies, voluntary programmes, and funding facilities) could pave the way to scale up the carbon finance contribution to end-use efficiency investment. Particularly, if we tap the vast experience of the energy efficiency expert community on what consitutes good practice guidance.
Overall, there is an urgent need to increase the carbon fungibility of energy efficiency schemes. Cap and trade alone does not necessarily lead to improvements in energy efficiency, as we have seen in the EU-ETS. That is why it would be good to combine cap and trade for large stationary sources with energy efficiency portfolio standards or other types of end-use energy efficiency requirements or schemes (e.g., white certificate trade). In principle, energy efficiency requirements, coupled with cap-and-trade programmes, can provide the necessary expertise, delivery systems and financial mechanisms to support investments in dispersed, small-scale efficiency improvements by end-users. Such schemes, when linked to utilities, can reach households, and when targeting industry, can leverage cost-effective efficiency investments in the global supply chain.

A comprehensive global market transformation effort requires a number of common elements, implemented in concert:

· Elimination of outdated equipment from the market. One important tool is the introduction of mandatory minimum energy performance standards, harmonised at a high level. More efforts like the SEEEM (Standards for Energy Efficiency of Electric Motor Systems
) community of practice that is working towards this goal for industrial motors and systems, are needed. European manufacturers recently called for mandatory government standards on home appliance energy use, and some developing countries are beginning to introduce mandatory standards (although much broader involvement is needed to transform global markets).
· Timely replacement of existing, inefficient equipment. Targeted information is needed to make end-users aware of energy-saving opportunities and their life-cycle cost savings. Depending on the sector, this might include plant audits, such as those done under the US Department of Energy Save Energy Now programme, public information campaigns and training. 
· Continuous development of more efficient products/processes and incentives for their uptake in the market. Incentives can be provided directly to manufacturers or indirectly through schemes that stimulate market demand for the best products. One example of the latter is the Topten consumer information system for efficient products, equipment and services
, which leads consumers to the highest-efficiency products on the market and can be combined with other types of incentives.  
The implementation of these elements must be underpinned by capacity building and, in industry, the integration of energy into management practice (e.g., through the adoption of energy management systems). The European Committee of Standardisation is currently developing a standard for energy management systems in industry, drawing on existing national standards in Denmark, Ireland, Sweden, and the USA. The International Standards Organisation may follow suit. 
Creating the necessary institutions and human and financial capacity in developing countries is a major challenge. In addition to addressing initial incremental costs of more efficient technologies, coordinated international assistance is needed to support the establishment of governmental regulatory structures, policy support tools, staffing, and infrastructure improvements, which are prerequisites to most kinds of energy efficiency programmes, if they are to be sustained and effective. The UN Environment and Development Programmes are preparing a series of three market transformation schemes (appliances, lighting and industrial motor systems) they hope can be implemented with Global Environment Facility (and matching) funds. 
Finally, the IEA is preparing recommendations for June’s G8 Heiligendamm summit on a raft of twelve concrete measures that governments (both OECD and non-OECD) should enact in the buildings, transport, industry and equipment sectors to begin to deliver the available savings potentials. Earlier recommendations on lighting, tyres and standby power are already finding their way into G8 national and broader regional policy settings and will result in substantial future energy savings. 
Ultimately, global carbon markets can complement other funding instruments to assist in the realisation of this suite of measures – which will put energy efficiency in its rightful place: first.
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