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Executive Summary
The present study provides background information for the EU Green Light pilot programme, which would be implemented within the EU SAVE programme. The planned pilot programme will involve energy agencies from more than half of all EU states. This background study attempts to assess the financial and energy consumption implications of an EU-wide Green Light Programme. As part of assessing the energy use from commercial sector lighting in Europe, this study also makes an inventory of lighting practices in a few European countries. Further, a major part of this study is an inventory of European efficient lighting programmes for buildings, and a discussion of best practices in voluntary programmes.

The energy and financial analysis shows significant opportunities for reducing the energy consumed by lighting in offices and educational buildings. A third of this energy could be saved if all existing lighting in offices in the EU were upgraded to typical current practice for new installations; over half this energy could be saved if the upgrade was to best practice standards. Substantial savings could also be made in lighting of educational buildings, although these savings are generally lower than for offices. The lower hours of use in educational buildings are a significant factor here, as is the required lighting quality. These conclusions can be used by the European Commission and national implementing agencies when considering initiatives to reduce lighting energy consumption in office and educational buildings. An important aspect is the renewal cycle which typically varies between 15 and 25 years. Assuming an average replacement cycle of 20 years, this means that 5 % of the building stock is renewed each year. The Green Light Programme should see this as a golden opportunity and encourage decision makers to make the incremental investment needed to achieve high-quality, energy-efficient lighting when they are renewing their building anyway.

The average payback periods calculated in this study are generally longer than those normally quoted. This may be due to different interpretations by the respondents to the questionnaire. More detailed data would allow these comparisons to be made more fairly. For example, the choice of installing electronic ballasts instead of conventional magnetic ballasts in fluorescent lighting in offices is often quoted as having a payback period of around 3 years, if other attributes of the system are unaltered. 

The data sources used for the assessment are too few, especially for Southern Europe, to allow the authors to claim that the present report provides a definitive picture of Europe-wide lighting energy and cost scenarios. However, the data reporters are believed to have good knowledge of the national markets within which they are active; the report should thus provide a reasonably reliable assessment of the characteristics of the individual countries surveyed. The energy assessments are consistent with other assessments examined. Anticipated future studies based on many interviews and thorough surveys, such as the ongoing DEFU-led SAVE commercial sector lighting ”baseline” study due in spring 2000, should provide better grounds for assessments. 

The long estimated average payback periods, however, do indicate that the Green Light programme planners will have to place much effort on finding additional arguments, independent of financial benefits, to encourage facility managers and similar persons to upgrade their lighting systems. This is especially important in the light of projected price drops in electricity following the deregulation of European energy markets. 

In order to produce recommendations for the Green Lights planners, this study provides an inventory of lighting programme tools and approaches, with a focus on Europe. The study then discusses in detail several innovative and effective European programmes, including the Swedish and Finnish benchmark and procurement programmes, several municipal in-house third-party financing programmes, newly created Danish A-Club for procurement, the UK Lightswitch programme, as well as various utility programmes.

Other international examples are incorporated when appropriate; these include the Thai “market washing programme” and, of course, the US EPA Green Lights programme which inspired the EU Green Light pilot programme.

The study has identified market transformation as the ultimate goal for the Green Light programme. From the tools and programme approaches identified, some general conclusions are made on ways of achieving market transformation:

· Involving several actors makes cost sharing possible, and the varying actors offer the potential of “idea laboratories”. It also becomes easier to involve multinational companies through the EU-wide programme identity. But in involving several agencies, the programme planners should avoid the “lowest common denominator” syndrome that can reduce programmes to a small set of less ambitious elements. Instead the programme should find methods to harvest participants’ experience and boost dissemination of the various programme approaches through the EU Green Light network. The costs associated with language problems should not be underestimated.

· Information on productivity, lighting quality and environmental concerns is an essential complement to information on energy and cost savings. These three aspects of energy-efficient lighting must fully integrated into the EU Green Light marketing message. 

· Third-party financing and energy service companies (ESCOs) may be important partners for EU Green Light. However, the long payback periods and falling energy prices create a risk that ESCOs will “cream-skim,” only engaging in a small number of highly profitable projects. If lighting quality can be made part of their service packages, the level of ESCO-led lighting upgrades would increase.

· Benchmark programmes that encourage luminaire manufacturers to develop better equipment with regards to both energy efficiency and visual quality may be a way to overcome the focus on economic payback. 

· Procurement tools may be used if attention is given to the characteristics of a multi-national, multi-agency programme. If technology procurement is used, the Green Light programme should act as a supporting network rather than becoming involved as an actor (although individual programme participants may be directly involved). Aggregate (or bulk) purchasing and procurement clubs, such as the Danish Electricity Savings Trust’s A-Club, can increase demand for the most efficient products already on the market. Procurement guidelines along the lines of the US Federal Energy Management Programme’s (FEMP) procurement challenge may be used to simplify the selection of efficient luminaires.

· Product labelling, building labelling and building standards can play an important role in encouraging investment in lighting upgrades. Even if standards and labelling are beyond the scope of the planned EU Green Light programme, these tools can be promoted by the programme. 

· It is probably too early to enter into a whole building approach, but when and if the EU Green Light programme chooses to do so, monitoring and verification, as well as building labelling, will become increasingly important. Therefore, the programme planners should build in flexibility that would allow these elements to be added later.

· Monitoring and verification can strengthen the Green Light programme. The study has identified the Internal Monitoring and Verification Protocol as an important instrument to consider for this purpose.

Part I
Best practices in voluntary lighting programmes

1 Introduction 

1.1 Context and purpose

The Kyoto agreement calls for an 8 percent reduction in CO2 emissions from the EU as a whole. Within this overall target, some countries will have to reduce emissions more than others, but the challenge remains formidable. it is this context that the planned EU Green Light programme will be implemented. 

The European Commission has asked Novem to undertake a background study for the planned EU Green Light programme. This request coincided with a proposal from the European luminaire manufacturers association CELMA, through the Dutch national member organisation ProLicht, to undertake a study regarding savings potentials and financial conditions for lighting upgrades. A study group was formed, where Novem, the UK Building Research Establishment (BRE), ProLicht, and Borg & Co were represented. 

In the early 1990’s utility demand-side management (DSM) and integrated resource planning were seen as the combination of market forces and regulatory measures that would help channel investments towards energy efficiency in an effective way. Later on, when energy markets were increasingly deregulated, traditional DSM appeared to be less adequate for the new situation, and the focus shifted towards Energy Service Companies (ESCOs). Many efficiency advocates also aired their hopes that electric utilities would offer energy services in the new de- or re-regulated world. However, so far very few utilities seem to have converted themselves into energy service companies, and with the increased price competition, the prospects for utilities as ESCOs seem dark, at least in the foreseeable future. 

Indeed, the low energy prices are shrinking the margins for energy efficiency investments. However, the present report has identified a number of instances where energy-efficient lighting has been marketed successfully in Europe and elsewhere, and some of these programmes have been effective even in very competitive environments. This report assumes that the ultimate aim of Green Light should be to achieve a market transformation in the favour of efficient products and practices.

In 1994, the DG-XVII commissioned the UK Building Research Establishment (BRE) to carry out a Study of Measures to Promote Energy Efficient Lighting in the Commercial Sector in Europe.
 The report identified policy measures that could help the Commission promote energy-efficient lighting in the commercial sector. These were: 

1. Efficiency standards

2. Energy labelling

3. Voluntary agreements by manufacturers

4. Charter or pledge programmes

5. Promotional programmes

6. Good practice codes and guides

7. Good practices in government buildings

8. Incentives to manufacturers (bulk purchasing)

9. Design competitions.

The planned EU Green Light programme follows up on the fourth policy recommendation. The EU Green Light programme may also contain elements of recommendations 6 and 7. 

The contents of this report are meant to serve as background information and inspiration for those who are implementing the Green Light programme. The authors hope that it will be useful in combination with other reports and surveys performed within the EU Green Light project.

1.2 Contents, structure and methodology

Part 1 of the present report describes programme tools for voluntary measures to disseminate energy-efficient lighting technologies. The report also briefly touches upon legislative measures such as standards and mandatory labels, which provide a context for voluntary measures.

Part II of the report deals with the energy and financial consequences of implementing a large-scale European Green Light Programme. The authors have conducted interviews and gathered data in order to assess current European energy consumption for lighting in offices and educational buildings. The amount of energy used is significant: our assessments have indicated an annual energy consumption for office lighting in the EU of almost 29 TWh, and almost 15 TWh for lighting in educational buildings. The savings potentials vary among countries, but the old rule of thumb used in the energy-efficiency community of a savings potential of at least 50 percent seems to be verified through our surveys.

Part III is a summary and synthesis. It contains two chapters: the first chapter provides a summary and discussion of the various programme approaches and tools that have been identified in Part I, and of the lessons they offer for EU Green Light programme planners. The second chapter synthesises the findings of Part I and Part II and discusses the most important implications for the planned EU Green Light programme.

Annex A, a summary of programme tools, is part of the main report, all other annexes including references and acknowledgements are found under separate cover. Annexes contain summary tables of European activities to reduce lighting consumption in buildings, and in-depth information on some of the programmes described in the main report.

Part I of the report relies heavily on published papers and reports. The authors have also performed a large number of interviews, and several sections are based on descriptions provided in writing or in person by staff at energy agencies, ministries and utilities. The authors are very grateful for their help.

The report is descriptive in the sense that the authors have not tried to independently evaluate the cost effectiveness of the programmes and tools studied. The Study relies heavily on the judgements of the data providers and on evaluations and descriptions done by others where they are available.

Part II of the report is based on interviews and data provided by knowledgeable persons in the lighting community from a number of countries, and from the data provided by ProLicht. Part II does not intend to give the full picture of lighting energy use and savings potentials in European offices and educational buildings. The data presented are assessments. The methodology used for gathering data for part II of the study is discussed in detail in the introductory chapter of part II (Chapter 9).

2 Overview of existing voluntary European initiatives to increase the energy efficiency of commercial lighting 

2.1 Inventory of member states’ energy-efficient lighting activities in commercial buildings

Tables 1 - 15 in the Annex B (under separate cover in the “Annexes and Acknowledgements” report) contain the results of an informal survey of energy agencies, ministries and utilities in European Union member states, on their energy-efficient lighting activities for the commercial/industrial/public sectors. This overview provides insights into the context within which EU Green Light will operate. It shows at a glance different Member States’ level of activity in promotion of energy-efficient lighting for commercial buildings. The overview makes clear the range of institutions involved in the promotion, and the great variety of approaches they use. This report explores the more innovative and effective of these approaches.

Three companion tables complement Tables 1- 15. Table 16 presents non-domestic energy-efficient lighting activities of the Accession States and other Central and East European countries. Table 17 summarises research, development and demonstration (RD&D) on issues related to lighting in commercial buildings, under the sponsorship of the European Commission. The project list was taken from a search of the EU Cordis database, as well as from a JRC Research Training Grant
. The scope of the RD&D, which ranges from advanced lighting controls to efficient lighting for museums, is a valuable source of information for EU Green Light programme planners. 

While the authors have made efforts to ensure that the information is complete and up-to-date, the table may not include all relevant activities. 
2.2 Lessons from the inventory 

The inventory provides a useful overview of the level and range of activity on energy-efficient lighting in member states, and allow a number of lessons to be drawn. These are summarised below.

Varying levels of activity

Certain member states have not yet undertaken significant initiatives in the area of energy-efficient lighting in commercial buildings. No programmes have been identified in Italy, Greece or Austria. Portugal’s activities are limited to work with the Hotel industry. France’s past record is largely one of research and demonstration activities only; however, Ademe, (Agence de l’environement et de la maitrise de l’énergie, the French environment and energy efficiency agency), has recently been allocated a significant budget for energy efficiency promotion, and France plans to participate in the SAVE EU Green Light pilot. Ademe has also entered into an energy and environment framework agreement with the Accor Group, covering not only lighting and energy matters, but broader environmental issues such as recycling and waste management.

Although Luxembourg does not have any programmes directed specifically at lighting in commercial buildings, it has implemented general energy efficiency programmes, such as Voluntary Agreements with industry sectors on CO2 emission reduction, or support for upgrading the energy efficiency of municipal buildings. The utility CEGEDEL has recently exhibited a relighting booth at the popular Spring Expo (“Foire du printemps”). CEGEDEL participated in a Benelux study on the role of energy-efficient lighting technologies in demand-side management (DSM) and integrated resource planning (IRP).

Belgian energy efficiency actions vary according to region (Flanders, Walloon, or Brussels-Capital). Utilities have been promoting energy-efficient lighting through a series of information and rebate programmes; the specific programme details depend on the region. Some utilities organise professional training seminars for lighting designers. Utilities have also produced informational brochures on lighting upgrades. Belgian utilities participated in the Benelux study on the role of lighting in DSM and IRP, mentioned above.

The regional government in the Brussels-Capital region has instituted a tax deduction of up to 13.5% for investment in energy efficiency, and also provides subsidies of up to 20% for energy efficiency audits and investments. Government programmes in the Walloon region offer financial assistance for energy efficiency in schools, hospitals, and public buildings; lighting is among the measures covered. 

In Ireland, the Irish Energy Centre has published a useful Energy Officers Guidebook, a manual for implementing energy efficiency improvements, including lighting upgrades, in public buildings. It has supplemented the Guidebook with training for lighting professionals and with brochures targeting different market segments, such as schools or hospitals. Irish utilities are also active: they offer fixed-rate loans for energy-efficient lighting upgrades, particularly to lighting-intensive industries. 

Denmark has recently founded a Danish Energy Saving Trust, whose objective is to promote electricity savings in residential and public buildings. One of the Trust's first actions will be the implementation of Procurement Policy Agreements, whereby signatories agree to observe energy efficiency standards in their procurements, including approved quality-tested CFLs. Denmark has also developed an energy rating system which provides the building owner with information and technical support on relevant energy savings, and has incorporated energy consumption for lighting into building regulations. The government supports these regulations with subsidies for investment in energy efficiency. 

In Spain, IDAE, following a government mandate, has developed a series of Demand-Side Management programmes for the residential, commercial and industrial sectors, to be implemented by electric utilities. One of these programmes, Dosaluz, addresses lighting in the buildings sector. It provides rebates for purchases of energy-efficient equipment. The amount of the rebate varies with the baseline and the new equipment being purchased. The rebate campaign is supported by a series of informational brochures.

In Sweden, Nutek (later taken over by STEM) has run a comprehensive market transformation programme for lighting, including: procurement activities of components, ”a benchmark programme” for commercial sector luminaires, demonstration sites, research on human factors and lighting quality, and the integration of the lighting activities in a comprehensive Green Office programme. Electric utilities and large facility managers participated in demonstrating and disseminating the technologies. Large information campaigns have been run together with the lighting industry. Third-party financing has not yet taken root, although the City of Stockholm recently launched an ambitious in-house third-party financing programme.

Finland’s energy agency Motiva has run several lighting demonstration programmes, but Motiva’s main achievement was that they developed  STEM’s (formerly Nutek’s) benchmark programme for luminaires. Following the benchmark programme, the results are promoted together with the lighting industry.

In Germany, the commercial lighting activities in Germany have mostly dealt with education and third-party financing run by municipal utilies.

The Netherlands has significant programmes at both the government and utility level. Especially noteworthy is a mandatory energy performance standard for new buildings (to be extended to existing buildings). In order to qualify for a building permit, new structures must meet an energy efficiency performance coefficient (EPC) which expresses the overall energy efficiency of a building as a whole. Lighting systems have a substantial impact on the EPC. The new regulations give designers leeway to combine measures to achieve the required EPC. Energy-efficient lighting is also addressed through other programmes, and voluntary agreements (a.k.a Long-Term Agreements) with industry sectors on reduction of CO2 emissions, and tax incentives for energy-efficient equipment. Dutch utilities run a rebate programme for lighting (STIMEV), and were coordinators of the Benelux lighting DSM/IRP study.

The United Kingdom’s Energy Saving Trust (EST) has recently embarked on Lightswitch, an ambitious programme which provides a framework for a comprehensive approach to energy-efficient lighting upgrades. Lightswitch considers all actors in the lighting manufacture, purchase and installation chain. It plans to reach out to each group with tools that will help facilitate the increased penetration of energy-efficient lighting. Installers and distributors will have the opportunity to participate in training on energy-efficient lighting. Energy Managers receive information on the programme, and guidelines on energy-efficient lighting equipment. A Lightswitch “communication starter kit” helps mobilise staff support for the programme at the participants’ facilities.

It can be useful to think of Lightswitch as a “framework” programme, in the sense that it provides the institutional infrastructure for the promotion of energy-efficient lighting over 4-5 years, yet the programming of activities over that period remains flexible.

EST’s ambitious market transformation goals include accelerating the uptake of high-frequency lighting from 14% per year to 50% per year, over the course of the programme; reducing the market share of T12 lamps from 25% to 10%, and doubling the level of floor area treated by lighting controls from £10M per year to £20m per year (1.4M to 2.8M Euros).

The Trust also runs smaller programmes on behalf of utilities, such as schemes to promote energy-efficient lighting in schools, in historic properties, and in churches.

Varying actors

The institutional framework for the promotion of energy-efficient lighting for commercial buildings varies in the Member States. Generally speaking, three types of actors can be discerned: national government, utilities, and energy agencies. The latter two can either be national, as in the case of France, or regional, as in the case of Belgium or Germany. 

Obviously, certain measures can only be implemented by a national or regional government. These include tax incentives (as in the Netherlands or Belgium) and the implementation of mandatory standards (as in the Netherlands or Denmark). 

Generally speaking, comprehensive, long-term lighting programmes can be well implemented by a national (or regional) energy agency. This thinking may have guided Denmark in its decision to establish the Danish EST. The Irish Energy Centre, the UK EST, the Dutch agency Novem, Motiva in Finland, and the Swedish National Energy Administration (STEM)
, are all examples of energy agencies that are running ambitious lighting programmes.

Utilities, with their privileged access to customers, and their intimate knowledge of customers’ energy use patterns, are in a position to play an important role in the promotion of energy-efficient lighting. Their activity depends on several factors, including the relation of marginal costs to average costs; regulatory imperatives on DSM, and the status of deregulation and competition. In many member states, including Belgium, Luxembourg, Ireland, the Netherlands, the UK, utilities are already involved, at some level, in the promotion of energy-efficient equipment generally, or energy-efficient lighting specifically. It is of course unclear what changes will occur as a consequence of deregulation; nevertheless, EU Green Light will need to retain the flexibility to take advantage of existing utility initiatives.

Some actions are implemented by a combination of organisations. For example, the UK EST runs schemes for the promotion of energy-efficient lighting in churches, historic properties, and communal areas of housing estates. The Trust runs these programmes on behalf of utilities, with funding from the utilities. One reason for this administrative structure may be that in the UK, there are a large number (14) of Public Electricity Suppliers, and it is more efficient from both the utility and the customers’ perspective if the utilities co-fund a centrally-administered programme rather than running fourteen individual programmes. The utilities are required to fund these programmes (through EST) to compensate for adverse effects of deregulation on energy efficiency.

A small surcharge on the electricity bill can yield significant funding for energy efficiency programmes. Programmes in the UK, the Netherlands, and Belgium (among others) all draw funding from such schemes.

Substantial body of lighting research, demonstration, and analysis

Table 17 lists some 28 research, development, and demonstration (RD&D) programmes that have been funded by the European Union. The programmes were identified via the EU Cordis database, and though a JRC Research Training Grant.
 The table is not exhaustive, but it gives a good sense of the types of research projects undertaken by the Commission.

It is apparent from Table 17 that under the Commission’s guidance, Member States have produced a substantial body of RD&D on different aspects of energy-efficient lighting. A sampling of project topics gives an indication of the breadth of the RD&D: in recent years, Member States have addressed issues relating daylighting, role of lighting in DSM and IRP, efficient lighting in schools, lighting for museums, and multi-media teaching tools. 

The European Green Light programme planners must not lose sight of this valuable body of research. It may be helpful for the team to periodically perform a systematic compilation of such research, so as to be able to draw upon it when producing programme materials.

National agencies have also funded a great deal of research into energy efficiency. This report has not attempted to catalogue that research. EU Green Light should include national research as well as EU-sponsored research in its research database.

Varying focus

While some of the existing programmes (e.g. UK Lightswitch, Dutch Stimev, certain Belgian utility programmes, etc) target lighting specifically, most are general energy efficiency programmes which include lighting among the energy efficiency measures supported. Among the lighting programmes, some target lighting generally (Irish electric Supply Board) and others target specific technologies. For example, the Belgian utilities offer rebates for specific technologies only; the same applies to Lightswitch, although it plans to vary over time, the technologies it promotes. 

Activity and interest in accession states and beyond

While certain Central and East European states have little or no energy efficiency lighting activities targeting commercial buildings, others have taken initiatives in this area, some of which are innovative.

The accession states have thus far not been active in promoting the installation of energy-efficient lighting in commercial buildings. Poland and the Czech Republic have no national-level or utility programmes that target lighting in commercial buildings. The Czech Republic does, however, use an interesting mechanism to favour purchases of energy-efficient lighting equipment: energy-efficient lighting equipment is subject to only a 7% Value-Added Tax (VAT), whereas VAT standard equipment is 22%. Hungary has had some small municipal pilots for public sector lighting. Slovenia has in place a national audit scheme that supports energy audits in public buildings, and that collects data about the energy efficiency potential from lighting. Notably, Slovenia has submitted an OPET proposal into the EU’s Fifth Framework Programme that would include intensive promotion of energy-efficient lighting. Estonia. The Efficient Lighting Initiative (ELI) is a project of the Global Environment Facility (GEF), to be implemented in 2000 by the International Finance Corporation (IFC) in Hungary, the Czech Republic, and Latvia. Its activities may include support for efficient commercial lighting.

Among non-accession states, the situation is similar. No national or utility programme for lighting upgrades have been identified in Croatia, Latvia, or Romania. Bulgaria is the happy exception where energy-efficient lighting has been promoted in workshops organised by Eneffect, the Bulgarian Energy Efficiency Center, and by Regional Energy Centres. These were complemented by demonstration projects in schools, hospitals, and universities.

Most Central and East European countries already have in place an active, well-connected, and capable energy center that is well-positioned to implement an efficient lighting programme. Within a year or two, once the EU Green Light programme is running smoothly within the European Union, the EU Green Light programme planners may wish to consider expanding EU Green Light to Accession States.

Varying tools and innovative approaches

Member States’ programmes targeting energy efficiency lighting use a range of different market tools in order to stimulate investment into energy-efficient lighting for commercial buildings.

This report will pay special attention to certain European programme approaches which are especially innovative or effective and which may provide valuable examples for the EU Green Light programme planners. These include:

· A framework for a comprehensive lighting programme (Lightswitch, UK), discussed in Chapter 8.

· Technology and co-operative procurement: using bulk purchases to foster the development of more efficient products (ex: STEM’s programmes, the Danish A-Club and the US FEMP), discussed in Chapter 3.

· An integrated market transformation approach: Swedish and Finnish experience with advanced benchmarks, discussed in Chapter 4
· The role of ESCOs and third-party financing initiatives in encouraging and implementing lighting upgrades (ex: where the German and Stockholm examples are especially adequate for lighting) discussed in Chapter 3.

· Some lessons learned from utility DSM programmes (covering programmes in member states as well as from the US, as presented in the INDEEP database) discussed in chapter 6.

· Energy labeling and energy performance standards
 (particularly the Dutch and Danish programmes), discussed in section 7.4
In less detail, the report examines 

· The proposed EU Ballast Directive, and how it can interact with EU Green Light (see section 7.2)

· The role of a monitoring and verification protocol in increasing achieved and verifiable savings (see section 7.5),

· The role of tax incentives and rebates (see section 7.3), and 

· The use of a whole-building approach (see section 7.6).

It is also worth noting the energy efficiency set-asides in the construction budget of the Dutch Ministry of Housing, Spatial Planning and the Environment. A special budget allocation has been made for demonstrating new energy-efficient technologies. The Ministry is keen to “Lead by Example” in the area of energy efficiency. 

“Leadership by example,” is a tool which EU Green Light should seek to use. The facilities of participating organisations should demonstrate good lighting practices. EU Green Light should also seek to enlist the participation of high-profile new buildings under construction, government buildings as well as from the private sector.

The report also reviews two non-European programmes. It relates Thailand’s experience with a Voluntary Agreement with manufacturers that resulted in washing the market clean of lower-efficiency T-12 lamps (see section 7.1). And finally, in chapter 8 and in Annex E the report provides a detailed review of the US EPA’s Green Lights programme, which serves as a model for the European Green Light programme.

Annex A summarises in a simple list form the various tools that have been used in the programmes discussed in this paper. Chapter 13 synthesises part I and II and makes recommendations to the EU Green Light programme planners, based on the programmes reviewed in this report and on the energy and financial assessments made.

3 Technology and co-operative procurement

3.1 Overview

Technology Procurement and Co-operative Procurement are two closely related voluntary methods to influence the price, development speed, and availability of advanced products on the market. In the context of energy-efficient and sustainable technologies, technology procurement is a voluntary process that speeds up the commercialisation of advanced products. Development subsidies to manufacturers are typically not used; instead, the resources and enthusiasm of future-oriented, leading buyers who define the functions are used to influence the market. 

A simple distinction between the two concepts is that the technology procurement process specifies products that do not yet exist on the market, whereas co-operative procurement in our context uses specifications for the best available products on the market. These methods are a way to bridge the gap between manufacturers and users. It seems to be a cheap and effective means to transform the market, but it does not exclude other policy instruments. Indeed, in order to ensure success of a procurement process, various market support activities seem to be essential.
 

In the energy efficiency context, procurement activities have been most widely used for products other than lighting. However a few lighting examples exist, of which some are very successful. This chapter will look at two Swedish technology procurement programmes for components – electronic ballasts and occupancy sensors respectively – and discuss the US Federal Energy Management Programme’s efforts to build market demand for the best existing products. We also touch upon the International Energy Agency’s “future bulb” procurement programme for an improved incandescent replacement lamp, which was not successful in bringing a new product on the market. Finally, the chapter briefly presents the Danish Electricity Saving Trust’s “A-club” for procuring the best available products.

3.2 Using advanced specifications and bulk purchases

Procurement programmes are rather new tools for transforming the market for energy-efficient technologies. Different terms are being used to describe variants of what is basically the same tool. Whereas technology procurement is more narrowly defined as aimed at bringing new technologies to the marketplace, co-operative procurement has a broader context. Sometimes, it even incorporates technology procurement, but in this report it is defined as a process that supports the dissemination of already existing “best products” on the market. Thus, in short, technology procurement focuses more on developing functional specifications for technologies that are not commercialised, whereas co-operative procurement has a more volume-oriented focus.

Both methods aim to bridge the gap between supply and demand on a market. By focusing on the demand side they initiate a demand pull meant to inspire manufacturers to answer to specified demands and thereby start a transformation of the market. The basic idea is simple: A group of buyers are brought together by an independent organisation (for instance an energy agency). The buyer group shares a common need for a product, and a performance-based technical specification is developed by the group. With the specification as the basis, the group will issue a call for tenders where a certain initial order for the specified product is guaranteed. Manufacturers are then free to send in tenders, where both the price is stated and the technical solutions chosen to fulfil the functional requirements are described. If the buyers are big or otherwise influential (e.g., being trend setters) they will encourage the manufacturers to take up the challenge and enter the competition. When the process is finalised, activities to reinforce and secure demand is needed.
 (It should be noted, however, that a single buyer is possible in a procurement process. This has in fact been the historical process, where governments specified defence equipment, telecommunication infrastructure, etc. However, in the context of energy-efficient equipment intended for mass markets, it appears that several buyers are needed.

Faster commercialisation vs. increased dissemination

In spite of these common features the processes differ on a number of important points. The two instruments can in short be distinguished as follows: Technology procurement is a process with the explicit aim of promoting commercialisation of new products. Its use is intended to stimulate the commercialisation of products or systems that better correspond to the needs of the buyers than those existing when the process is initiated. C-operative procurement is a process intended to, by aggregated purchasing power, create significant markets and increased dissemination for already existing technologies with good qualities. With ”increased dissemination” we mean that a given product type shall become available from more manufacturers and that the product shall be a feasible choice for more customers. Co-operative procurement thus aims at creating a more uniform market on a higher energy efficiency level. 

Since a technology procurement involves developing a functional specification for a new product with features that are not fulfilled by the existing ones on the market, these specifications need to be more elaborated than under a co-operative procurement process. This means harder work for the buyer group who also has to be more motivated and patient to endure the longer development period this incurs. The fact that we are dealing with a product that does not exist and therefore never has been tried means less security for the buyers. It is more difficult to make them interested and especially to make them commit themselves to buy this future product. More effort is also required from the manufacturers who therefore also have to be strongly motivated to engage themselves in the process. In a co-operative procurement process, these problems are reduced. The functional specifications are easier to elaborate, involves less guessing, and the feeling of security among the buyers is higher. The process is less complex and therefore faster to implement and realise. 

One can imagine many situations where these two procurement instruments interact. A technology procurement process brings new products to the marketplace. Once tried by a small and committed buyer group and available on the high end of the market, a co-operative procurement action, in combination with other market support activities, can be used to continue the market transformation and make the market more uniform on a higher level than before. When there is a need for another step upwards on the technology ladder, a technology procurement once again does the job of commercialising new technology that has been cooked up or refined in the research labs of the manufacturers.

It should be noted that co-operative procurement has many similarities with the procurement challenge under the Federal Energy Management Programme (FEMP), which in many ways can be seen as a variation on the theme co-operative procurement. Some differences are to be noted, however: while FEMP is an ongoing process with many branches, a co-operative procurement process is to be seen more like an ad hoc measure meant to provide a significant kick to a market. Moreover, co-operative procurement is a targeted measure carried out over a limited period in time rather than a long-term procurement policy.
 
 However, the involvement of a FEMP-type of programme in a co-operative procurement process would probably add significant strength to the buyer group. In this report we have nevertheless chosen to list the FEMP programme as a co-operative procurement activity, since FEMP issues specifications for energy –efficient products. FEMP encourages public bodies to purchase according to these lists, and the whole US federal sector can thus be regarded as a buyer group. However, unlike more formalised procurement processes, the intention to buy is not stated by the potential buyers before the specifications are set.

System vs. components

The technology level of energy-consuming products, and the spreading of efficient products on the markets in the European countries sometimes differ significantly from region to region. A more uniform European market would highly facilitate the Union’s continued work with energy efficiency. For example, EU-wide minimum efficiency standards and other regulation will be easier to introduce. The requirements can be set higher since the consideration that normally has to be taken for weaker markets will be diminished.
A number of initiatives have shown that aggregated purchases are possible and also effective within one country, or a limited number of countries. Extending the co-operative procurement concept to take the whole European Union into consideration would mean a strong market pull, but also new challenges. To join forces from the whole of the EU would give a stronger signal to the market parties, and we would be able to influence markets where purchasing power from only one or few countries would not be enough to move the specific market. However, the countries in Europe are rather different not only in terms of climate, culture and therefore usage of different products, but also in terms of market structures and political aspects. This complicates the process.

During one year a study team consisting of nine EU countries, ranging form north to south, studied co-operative procurement in a European context. Four different market situations were investigated and the implications for European-wide aggregated purchases were assessed. The products covered by the study were: Induction motors, systems for office lighting, medium sized solar systems for water heating, and (residential) fridge/freezer units.

When the European study team investigated the possibilities for aggregated purchases for lighting systems they targeted office rooms for which a complex system design was conceived, comprising visual performance requirements, light sources, ballasts, optical devices, luminaries, and the daylighting situation. 

A far as light sources are concerned the national markets are quite similar. Fluorescent lighting is largely predominant, mainly with linear lamps and for a small part with CFLs. The remaining sources are standard light bulbs and low voltage halogen lamps. The share of HID lamps is still negligible in indoor commercial applications. Regarding fluorescent lighting, triphosphor lamps are slowly replacing former standard halophosphor lamps, but the precise market shares are not known. The same is true for old T12 tubes which are only used for replacement. T8 is currently the most popular fluorescent lamp in Europe (over 90% of the market in Germany). Dissemination of the much newer T5 technology seems generally to be very limited.
Electronic ballasts are slowly gaining increased market shares in all countries but is still far from the leading position held by conventional magnetic ballasts. In some countries like Austria, Germany or Sweden, the dissemination of HF ballasts is quite good (between 30 and 40% of the market for new luminaires) while the penetration seems less good in other countries (often below 10%).

A large variety of luminaires are used in offices buildings throughout Europe. They are mainly conventional luminaires without particular attention being paid to energy efficiency. The luminaire industry is yet more fragmented than the ballast industry. Manufacturers are generally numerous, with a higher proportion of smaller firms. In some countries, only a few firms represent a great part of the market (as in Portugal or Germany for example), while elsewhere the market is split into a large number of companies (in Sweden for example, 27 manufacturers are sharing 67 % of the market). 

The main difference compared to the lamp industry is the existence of smaller manufacturers. They may be specialised in niche markets but their innovation capacities should not be neglected, particularly in the countries in which the context is favourable to the development of new more efficient lighting products (e.g., the Netherlands, Sweden, Germany). In these countries, due to a greater market demand, the luminaire manufacturers are active in developing energy efficient products, notably for incorporating the new T5 lamps. New developments are slower in other countries (Portugal, France, for example) where manufacturers meet an apparent lack of interest from other market parties.

It is difficult enough to specify an office lighting system for a few buyers within a country. This was also recognised by the SAVE procurement study, which concluded that it was virtually impossible to procure office lighting systems on an EU-wide basis. However, the study found that the market for components was rather homogenous, although the market penetration for various technologies varied. 

If systems are to be procured, a very flexible specification has to be developed, which aims at identifying the lowest number of luminaires possible to fulfil the largest possible number of needs for a specific purpose. A method for this was developed within the city of Stockholm’s in-house energy-efficient lighting service, which is further discussed in Section 6 of this report and in the AnnexSTOCKHOLM. 

3.3 Procurement for components, the examples of ballasts and sensors

In Sweden, the Swedish National Board for Industrial and Technical Development (NUTEK) pioneered technology procurement for products that are used by many end-users. The technology procurement programme was launched in the late 80s and has since been transferred to the newly created Swedish National Energy Administration, STEM.  STEM (formerly Nutek) has run two procurement programmes for lighting, one for electronic ballasts and one for occupancy sensors.

 STEM’s (formerly Nutek’s) electronic ballast procurement

When Nutek began discussing a procurement programme for electronic ballasts in the 1990-91, the technology had very low penetration in Scandinavia. The technology was perceived as being expensive and unreliable. Although an electronic ballast normally is procured by the luminaire manufacturer and sold as in integrated part of their products to the end-user, Nutek formed a buyer group consisting of large facility managers and owners. A product was specified which did not differ very much from the products available on the market. However, the ballast’s potential integration into advanced office bus systems was specified. Another very important aspect for the buyers was warrantee, and a five year warrantee period was required in order for tenders to be considered, in combination with the supplier’s ability to offer high-quality service. A special feature of this procurement was that the ballast were to be installed in new luminaires by the luminaire manufactures before shipping the luminaires.

The volumes were large, given the Swedish market for electronic ballasts in 1991: at that time only 20 000 electronic ballast per annum were sold (as integrated part of luminaires) and the call for tenders specified an initial volume of 26,000 units with an option to buy another 20 000 units. Initially, the ballast procurement created turmoil in the Swedish luminaire industry since the normal product flows were “short circuited”. The size of the procurement was also a source of discontent, since the luminaire industry and the dominant ballast suppliers feared that the winner would be given dominance in the market, given the volumes. However, when the winner was selected (Finnish Helvar) and the first orders were shipped, the unrest settled. The market for electronic ballast grew many times, and in the end all ballast suppliers came out as winners.
 The short circuiting of the normal distribution channels ceased once the orders had been processed. The market penetration is now around 50 percent of all luminaires sold in Sweden, and it is rising.

The ballast procurement did not per se solve problems with low awareness of efficient lighting and poor luminaire design. However, a number of market support activities followed the procurement. For instance, educational programmes were started in conjunction with the electrical installer’s association. Other support activities targeted the luminaire industry and large end-users, where much effort was placed in trying to enhance both manufacturers’ and users technical competence. These support programmes can be seen as a sort of benchmarking activities, and they are further described in Section 5. Another important support activity was Nutek’s support to research on the health aspects of electronic ballasts.

With the procurement completed, an important missing component had been given a much stronger market penetration. All other educational and promotional activities were thus easier to arrange.

STEM’s (Formerly Nutek’s) occupancy sensor procurement


California-based Wattstopper won the Swedish technology procurement competition for an easy-to-install and reliable occupancy sensor for private office rooms. Wattstopper, through its European distributor and co-owner Legrand, will deliver 20,000 sensors to a buyer group consisting of some 20 large office building owners over a two-year period.

In 1996, Nutek announced a technology procurement competition concerning a low-cost, easy-to-install, and reliable occupancy sensor for single-person office rooms. Behind the specifications stand a buyer group basically consisting of the same organisations that took part in the ballast procurement discussed above. The group stated their interest to buy 20,000 sensors from a suppliers that would fulfil their specifications, but they group made no firm commitments to buy any sensors. 

One problem often faced with occupancy sensors is that office staff can get irritated when the sensors switch lights off during working hours. Another problem is that sensors may be turned on inadvertently by airflow or persons passing outside the room. To avoid such problems, the functional specifications were very strict with regard to these issues. 

After the technical proposals had been delivered, a few prototypes were selected for testing at the Lighting Research Center in Troy, NY. One of the tests was to assess the ability of the sensor to detect typing movements. A moveable test desk was placed in a mock-up office room. A student was hired to play the computer game "Tetris" at ten-minute intervals at various pre-determined spots in the room. Since only finger movements were to be detected, the test person had to place his or her chin in a chin rest to keep the body still. The legs were also hidden behind a curtain.

A passive infrared (PIR) ceiling-mounted sensor performed best when it came to detecting fine finger movements. However, the winning wall-mounted PIR sensor (from Wattstopper/Legrand) not only also performed very well in this respect, but was also excellent in not detecting movements outside the room. Moreover, the winning sensor was the easiest to install and thus had the best overall cost-performance ratio. The winning sensor will come configured to be switched on manually, and it will turn off the lights automatically if it hasn’t sensed motion for 20 minutes. If the sensor detects motion within 30 seconds after it has turned the lights off, it will automatically turn them on again. DIP switches allow users to customise sensor operations, e.g. change the sensor time settings and allow the sensor to always turn on lights automatically when the occupant enters the room. The sensor also has a contact enabling it to be connected to HVAC controls and alarm systems.

Since electricity prices in Sweden are fairly low, it was paramount that the sensor be cheap. The price of the winning sensor under the 20 000-unit basic ordering agreement is SEK 250 (~US$ 30). The specifications also required the installation and commissioning time to be kept below 20 minutes per sensor. This corresponds to an installation cost of ~SEK 400 (~$50). However, in favourable cases, the sensors can be installed in a few minutes, which would correspond to about SEK 100 ($12.50).

Measured and verified data on the actual savings achievable with occupancy sensors are scarce. However, the buyer group has agreed to use an average 40 percent reduction in operation time in their calculations. This, they think, will yield a 5-10 year payback under the most unfavourable installation conditions. The buyers also point out that installing sensors in their premises should yield additional "soft" benefits. More specifically, since lighting is a highly visible type of energy consumption, they hope for spin-off benefits in other areas of energy use by showing that something can be done about lighting.

3.4 The US Federal Procurement Challenge

An important task of the United States’ Federal Energy Management Programme (FEMP) initiative is to specify performance targets. Rating specific lighting products and components has been relatively easy. Specific recommendations exist for Exit signs, fluorescent lamps, and fluorescent ballasts. In the case of Exit signs, there was a pre-existing Energy Star criterion which FEMP could adopt.

In the case of fluorescent luminaires, the problem is more challenging. Desired performance levels were defined using the Luminaire Efficacy Rating (LER). The LER was developed in response to a particular US Energy Policy Act objective for launching a public sector in-house information programme on luminaire energy performance. To our knowledge, FEMP is the first entity to formally incorporate the LER into procurement guidelines.

The LER describes the efficacy of the entire luminaire, per guidelines set out by National Electrical Manufacturers Association (NEMA) Standard LE-5, in terms of rated lumens of total light output per watt of input power. The LER is thus very specific to a given luminaire since it incorporates the individual and combined effects of lamps, ballasts, and fixture optics. 
FEMP stresses that a good LER is not the whole story. Good lighting design and controls are also essential elements of a truly efficient solution.

The LER is not without its weaknesses: When visual tasks are considered, it becomes clear that all luminaires are not created equal. Where VDT tasks are concerned, for example, the imperative to ensure visual comfort can require some trade-off in terms of luminaire efficacy. For purposes of the federal purchasing programme, the LER targets are stipulated according to fixture type. The LER would be further improved if it were to accommodate other metrics of lighting quality. 

Similar efforts are under way in Europe; for instance, a labelling system based on methods similar to the US LER system have been discussed. However, there is still no consensus on how a rating system should accommodate various lighting quality criteria and the complexity of different lighting applications.

The aforementioned Executive Order also called explicitly called for federal agencies to limit their purchasing choices to the most efficient products available (i.e. within the top 25%). To support these goals, FEMP issues a range of product efficiency recommendations. Recognising that identifying efficient products isn’t in itself a complete solution, the recommendations also

• identify Federal supply sources that offer efficient products.

• suggest ways for buyers to identify efficient products when purchasing from commercial sources.

• present a cost-effectiveness example in order to help buyers judge whether a price premium is really "worth it".

• offer tips to help buyers and users save energy without sacrificing comfort or performance.

• provide leads to other useful sources of information on product energy efficiency.

In their capacity as Federal supply agencies, the General Services Administration (GSA) and Defence Logistics Agency (DLA) work with FEMP to clearly identify supplied products meeting the recommended efficiency levels. In their catalogues and on-line systems, GSA and DLA use an “EE symbol” or the Energy Star label to identify those products that meet or exceed the energy efficiency criteria for government purchasing. 

One early sign of success is that the two largest construction agencies within the federal government (Army Corps and Navy) have incorporated the recommended efficiency levels for some products, including lighting, in their design guidelines.

3.5 The Danish Electricity Saving Trust’s “A-club”

Denmark has begun a very simple yet very effective programme to encourage organisations to purchase higher-efficiency goods. The programme, run by the Danish Electricity Saving Trust, is called the A-Club, and follows the so-called “A-Procurement Policy.” The A-Procurement Policy is so named because, under the EU energy efficiency labelling scheme, highest-efficient equipment is given an “A” rating. 

Through the A-Procurement policy, the Danish Electricity Saving Trust enters into agreements with public institutions and housing and urban renewal associations. Participants in the programme commit to buying equipment on the Trust’s A-list, and in exchange become members of the A-Club. The A-list procurement requirements are easy to fulfil (for most equipment, it consists simply of purchasing models that carry the “A” efficiency label), and are cost-effective under current electricity rates. The lighting specifications require that when incandescent lamps are replaced, they must be replaced by approved CFLs.
 The Trust advertises A-Club membership as a sign that the participant is an environmentally conscious, forward-looking organisation. 

The EU Green Light programme planners might consider a similar “A -list” type approach. Examples of equipment that could be on this list include CFLs that meet the specifications of the forthcoming EU CFL quality charter, and ballasts that meet the proposed EU Ballast Directive. As the Ballast Directive would be gradually phased in from 2001-2008, an “A-list” that included efficient ballasts would be a way to hasten the Directive’s effect.

3.6 The IEA Future Bulb procurement action

The so-called ”future bulb” procurement action will only briefly be touched upon here, since it primarily targeted the residential sector with specifications for an improved “replacement incandescent lamp”. Here, a buyer group was formed consisting of housing companies, public buying agencies, retailers, and others. The product specified was a lamp with an efficacy somewhere between a CFL and a standard GLS lamp. The specifications were based on existing 120-V technologies used in other applications (PAR lamps). The procurement action raised the interest several manufacturers, but no tenders that came in fulfilled the technical requirements. Most likely, the step manufacturers would have had to take in order to meet the procurment creteria was too steep, in combination with the price fall of CFLs and the increased market risk associated with that development. The procurement competition is now closed.

3.7 Issues to consider for European-wide application

As was concluded above, a procurement process becomes more complex when the buyer group or specifier aims at specifying criteria for a system. This complexity increases when buyers in several countries are involved, and such a process is not recommended as part of a larger programme, such as the Green Light Programme. However, procurement actions for individual technologies or components, such as the occupancy sensor procurement described above, seem to be very feasible. Even if a procurement action were not be to be co-ordinated among organisations in various countries, the fact that there are interested buyers organised in a network would help the procurement action of an individual country to become successful. Another important aspect is the costs for testing and verification. In the case of the occupancy sensor, the testing and verification process, and the project management was expensive. If these costs could be shared by two or more countries or agencies, the process would most likely be facilitated.

The US Federal Energy Management Programme offers some interesting experiences. Although Luminaire Efficacy Ratings are a controversial issue, the FEMP programme offers interesting examples in how specifications are disseminated and communicated to other users.

4 Advanced benchmarks and integrated market transformation

4.1 Overview

The following section focuses on advanced benchmarks to stimulate luminaire manufacturers to develop better luminaires and to educate the market actors to use these luminaires. The two examples used here are taken from Sweden and Finland, where we have identified advanced benchmark programmes. 

Both examples employed a multitude of activities to stimulate the market transformation for the commercial lighting market. In Sweden, the requirements were a maximum of 10 W/m2 under tough lighting quality conditions. However, the programme focused on small offices. The Finnish energy agency Motiva took up the challenge and started a benchmark programme for large office rooms, which is technically more difficult. The best results achieved in Finland were 6 W/m2, without taking average reduction in power loads through daylight dimming into account).

4.2 Context: the trade off between efficiency and lighting quality

In the previous chapter, a section discusses the US Federal Energy Management Programme and its promotional activities for efficient luminaires, using the luminaire efficacy rating (LER). One problem with focusing on efficacy of the component is that the efficacy of the whole application – the lighting system– is not considered. Even if luminaires are rated according to various categories, such as fully direct, fully uplight/indirect or part direct, part indirect etc, the application still is crucial for the total efficacy of the installation. With recessed direct luminaires, the efficacy is less dependant on the properties of the room, since very little of the room surfaces will be used to reflect light to where it is needed. But even in the case of direct light, room surface colours matter. In the case of an indirect luminaire, one can imagine the extreme case of a highly efficient luminaire and a very dark ceiling. Here, even if light is emitted efficiently out from the luminaire, much light will be lost when redirected from the ceiling and the walls. A less efficient luminaire may even yield a higher utilisation factor if the room surfaces are light.

However, this discussion has so far only dealt with the efficiency of the lighting system. When visual performance is taken into the equation, things get more complicated. For instance, a very efficient luminaire may have high luminance in various surfaces. If the office occupant is situated in a certain location, glare may not be a problem, but when he or she moves in the room, the luminaire may give unacceptable glare from another position. 

The idea of testing the luminaire in an application draws its reasoning from the above situation. The specifications for the working conditions can be generic and independent of the room type per se: Illuminance levels (lux) in the working field and in the rest of the room, maximum luminance (brightness, measured in candela/m2) and other factors are specified from the perspective of the office worker. Then, a mock-up room is built where the luminaire is tested in a real setting. It is when the mock-up room is chosen that one of the strategic decisions is made; it is the size and the layout of the mock-up room that will define solutions. A specific solution that works well in a small room according to the specification may not at all work well in a large room or open plan office. The technical reasons for this is as follows: A luminaire that is placed in a certain location above the working desk may give perfectly glare free for the office worker in the cellular office. For example, if the room is larger, and another person is sitting at a desk that faces the first person, the luminaire that give good conditions for Person One may throw a lot of light in the eyes of Person Two. This poses a problem for the programme designer, since there are many types of rooms, and it would be costly and time consuming to test a luminaire for each room type.

4.3 Two benchmark programmes: From small to large rooms

Despite the problems described in the previous section, Nutek decided to start a benchmarking project for office lighting called “light corridors” and the specifications issued in the project were simply titled “Office Lighting” (In Swedish, “Ljusa korridorer”, and “Belysning på kontor”, respectively.) 
 The Nutek project was then followed by the Finnish energy agency Motiva a few years later where the size of the test room was extended.

Nutek: The cellular office room as a benchmark

Nutek’s project built upon the results from the electronic ballast procurement and the associated demonstration and educational activities, and the research activities initiated and sponsored by Nutek. Moreover, it used Nutek’s established network of electric utilities which provided demonstration sites. Later, with deregulation the utilities’ interest decreased, but the network of large office facility owners and managers who had been active in the ballast procurement continued to be actively involved. The office lighting project consisted of three main parts: 1) the development of a specification, 2) large-scale field tests in the offices of several Swedish electric utilities, and 3) luminaire tests in a purpose built test room, with luminaires that passed the tests published in a Nutek catalogue.

A reference group of lighting designers and researchers were put together to develop design requirement for energy and the visual environment provided for an office worker. (It should be noted that the specific design or technology was not specified; the requirements were functional with a few exceptions, such as that an electronic ballasts were mandatory). The energy requirements were specified simply as a power density requirement of maximum 10-12W/m2. 
 The visual environment specifications that came out from the group were also generic, in the sense that they specified the lighting condition from the view of the office worker at his or her desk. However, the chosen test room was a standard cellular office, since that was by far the most common office room in Sweden. By choosing to test luminaires in a cellular office, the results would not be applicable for larger rooms and open plan offices for reasons discussed above. However, in a cellular office room, the tested solution can easily be described and an electrical contractor without good knowledge of lighting design could still reach good results with an installation provided that the plan of the office with luminaire position clearly marked out was followed correctly. The choice of a cellular office module was actually a requirement from some of the more prominent participants in the group of commercial building owners and managers mentioned above, since the modular office represents by far the most common type of office room in Sweden. 

The test room was specified and built in a barn in the countryside. The reason for choosing a barn was that there were no prior electrical installations in the barn. Low electrical and magnetic fields (EMF) were an important part of the specifications and the test room was thus easily adapted for testing EMF in addition to the visual conditions. (Nutek acknowledged that there is no scientific proof for the EMF requirements developed by the reference group. However, many of the large office facility managers in the reference group required that approved luminaires give low EMF, since they wanted to respond to office workers’ concern. When tests started, it turned out the EMF could be reduced at a minimal cost.) 

Luminaire manufacturers were invited to test their luminaires in the room. A  number of solutions came out that met the design requirements, some with only one luminaire, others with a combination of general lighting and task lighting luminaires. In the first phase, a much larger share than one would expect failed to pass the tests. Luminaire manufacturers have admitted that the tests served as a wake up call for many in the market, and most luminaire manufacturers built a similar office room “at home” in order to work toward increasing the quality of their products.

In the first phase, luminaire manufacturers were invited to test the luminaires for free. Later on, Nutek only subsidised the tests and today, STEM’s contribution is limited to letting the manufacturers use STEM’s approval in their marketing, and to printing and distribution the catalogues of office lighting solutions that have passed the tests. Nutek, and later STEM, has continuously marketed the efficient lighting solutions with green arguments as well as with arguments focusing strongly on ergonomics and lighting quality. The low EMF of the tested luminaires and the pitch for the link between low EMF, flicker free lighting through electronic ballasts and reduced likelihood for the problems known as hypersensitivity to electricity proved to be a forceful combination. Nutek did not take a position either way, but the research indicated that the people who claimed hypersensivity to electricity were sensitive to the flicker of conventional lighting. By specifying low EMF of the luminaires, a principle of caution was applied, and the people who experienced these problems were met with respect. This increased the likelihood of end-users accepting the new technology. 
 Other factors that contributed to the acceptance of the improved solutions were training programmes for electrical installers.

Finland moves to large rooms as the benchmark

Motiva, the Finnish Information Centre for Energy Efficiency, closely watched Nutek’s activities.
 Motiva formed a similar, but smaller reference group which concluded that the generic specifications were very adequate. However, Motiva concluded that the test room was too small for Finland, since the results would not be applicable to larger rooms which have a larger share of the office market. However, despite the good results in Nutek’s projects, Motiva had problems convincing electrical contractors, some lighting designers and the luminaire manufacturers that it was possible to drastically improve both efficiency and the average visual conditions according to the generic Nutek specification. (Much of the problems, according to Motiva, was the common view that only direct lighting would provide efficient solutions.) To convince some of the market actors, Motiva invited a small number of lighting designers to refurbish Motiva’s own offices (very much what Nutek had to do in before the Swedish office lighting project was launched). 

Once Motiva had demonstrated that the Swedish generic specification was not impossible to work with, Motiva went ahead to specify a test room in co-operation with Helsinki Polytechnic and Finnish Institute of technology (VTT). The specified test room was much larger than the Swedish one, some 15 x 15 m as opposed to roughly 12 m2 in Sweden. A solution with mirrors was chosen to simulate this larger room. Large windows were another feature that Motiva introduced in the test room, since this often poses problems with VDT screens.

In order to secure the support of the Finnish lighting community and to speed up the dissemination of results, Motiva appointed members of the Finnish Illuminating Engineering Society as members of a jury to judge the tested entries. Before the test started, Motiva also invited comments from the national lighting community. When the room was set up, manufacturers were invited to come and test various solutions. The room was not only a pure test room, but each manufacturer was offered a week for free in the test facility with the possibility to go home and adjust and improve their entries within that week. Thus the test room also served as a learning workshop and Motiva could also justify their activities as a service to manufacturers. Much like the developments Sweden after the tests had started, Finland’s largest luminaire manufacturer Idman also built a similar test room in their own facilities. 

Motiva had a mandatory requirement that the maximum power density should be below 12 W/m2 and a preferred requirement for 10W/m2. However, several of the entries were well below that energy requirement, with power densities as low as 5 W/m2. However, Motiva points out that this low power requirement may not be reached in all rooms, since various room sizes may influence the power density depending on the average surface area serviced by one luminaire. Other factors that will influence the power density are surface colours, ceiling height, etc.

In the first round, 9 companies could present 23 solutions that met the Finnish specifications in the large test room. According to Motiva, the luminaire manufacturers are very enthusiastic about the project. Shortly after Motiva had presented the results officially, the luminaire industry jointly published an ad in a trade journal where one page was just grey. The heading said. “We can cut away 50 percent of your energy use for office lighting”.

4.4 The implications of the benchmarking experiences for EU-wide application.

It is interesting to note how the benchmarking approach appears to encourage luminaire manufacturers to perform better than before. A crucial aspect is the specification: It is not enough to just specify energy requirements and let normal lighting guidelines do the rest. In both Finland and Sweden, the project specifications were tougher than the guidelines issued by the lighting engineering societies. The coming European-wide standard for lighting is also less stringent than the Swedish and Finnish specifications discussed above. It would probably not be possible for the lighting industry to issue such tough specifications themselves, since any trade association needs to take all their member’s needs into account, and any specification would thus need to be a compromise. Also, it appears that the combination of ergonomic and energy requirements make the specifications forceful, in combination with the credibility of the organisations standing behind the specifications.

Since both the Swedish and the Finnish results are presented with specific luminaire solutions, it would probably not be useful to promote them on a EU-wide basis, since the luminaire industry is national or regional, with few exceptions. However, one can imagine a global list where the availability of luminaires in various national markets is indicated. However, if there is a master list, it would need to be translated into various languages for marketing purposes. As for the specifications themselves, it may be difficult to agree upon the stringent specifications without compromises that reflect the situation in various countries. The common specifications could at least be applied regionally, for instance starting with Finland and Sweden. If electricity prices continue to drop, it may be difficult to motivate the Green Light project with financial arguments alone. The Swedish approach, where ergonomics and environment is used as an equally important promotional argument may be equally important, or even more fruitful in the long run. In this light, the tough specifications served to gain the confidence of the market for the importance – and potential – of efficient and ergonomic lighting. Indeed, efficiency and high quality lighting became synonymous in many ways.

An other important question is how such a specification would be used. It is probably too tough to be applied for the Green Light project as whole, but it could be a voluntary service for front-runners.

Finally, it should be noted how especially the Swedish programme, but also the Finnish one, used a multitude of activities and promotional tools in order to secure success.

5 The role of ESCOs and third-party financing initiatives

5.1 Definition of ESCOs

Energy Service Companies, or ESCOs, enable their customers to upgrade facilities and reduce energy costs by using projected cash flows from future energy savings for investment today. To accomplish this, ESCOs typically employ a type of project financing called "performance contracting". Under this scheme, an ESCO will perform some combination of the following services: 

· Conduct a feasibility study and an energy audit of a potential municipal, commercial or industrial client’s facilities, 

· identify cost-effective energy savings opportunities, 

· draw up a financial plan for the project (to be financed by the ESCO, the client, or a third party),

· implement these energy conservation measures at no initial cost to the customer,

· maintain the energy savings investment for the life of the contract, 

· provide training for the client if requested, 

· monitor the savings, and 

· guarantee energy savings, which are used to pay back the initial investment. 

When the energy service contracts expire, clients can continue to benefit from reduced energy costs. ESCOs thus present a "win-win" situation in terms of energy, economy and the environment.
 

There is no universally accepted definition of what an ESCO is. For the purpose of this chapter, we have chosen to cover activites that would not typically be regarded as an ESCO. We will cover the third-party financing activities of Hamburg and the city of Stockholm, which both are in-house energy management schemes in the sense that the activities are run by public authorities for their own premises.

5.2 Overview of the ESCO industry in Canada, US and Europe

The state of the ESCO industry in any given country depends on a mix of factors, including utility regulation, the price of energy, efficiency level of installed equipment base, availability of such essential inputs as capital and skilled labour. In Canada, partnerships between public sector utilities and private sector engineering firms were essential to the development of the ESCO industry. North America has been a fertile ground for the early development of ESCOs. The sections below provides a short overview of the development of the Canadian ESCO industry and the state of the ESCO industry in the United States. 

Development of the ESCO industry in Canada

The Canadian ESCO industry is over 15 years old, and currently numbers over 20 ESCOs. In 1995, the value of ESCO contracts in Canada was about $280 million.
 Although the industrial sector accounts for the largest portion of Canada’s demand for electricity, ESCOs have found the institutional sector (government buildings, schools, hospitals) to be the best source of clients. This is due to two factors. First, the institutional sector is the one which (in Canada) presents the least risk of default on payment. Second, as national and local governments have long supported energy efficiency, it is natural that their facilities should be targets for projects.

Early in the development of the Canadian ESCO industry, the government was quite active in promoting ESCOs, and many of the early ESCOs were Public-Private Partnerships (PPPs) between public utilities and private engineering firms. For example, Hydro-Quebec joined forces with the engineering firm ADS to form ECONOLER. The government also set up a national ESCO, which helped raise the credibility of the ESCO concept with banks and local governments. Government-sponsored workshops and training seminars supported the emerging ESCO industry. 

Eventually, the government withdrew from active participation in ESCO businesses, but continued to support ESCOs through programmes designed to open and expand ESCO market niches. These included utility demand-side management (DSM) programmes, and a national programme aimed at opening up the 50,000 federally government buildings to ESCO-type contracts. This national programme then served as a model for local governments.

Initially, ESCOs financed projects themselves, because banks were not familiar with the ESCO concept and clients found it difficult to obtain loans for ESCO projects. But as the market matured, ESCOs were able to work with banks to provide third-party financing. 

Current ESCO contracts last from 5 – 15 years, with shorter terms being more common for private customers and longer terms for public customers.

Short overview of the ESCO industry in the US 

A recent survey of ESCO activities of US utilities has found that approximately three quarters of the largest US investor-owned utilities operate an ESCO.
 Most of these ESCOs operate as unregulated subsidiaries of the utility holding company, and are 100% owned by the utility. Only 11% of the ESCOs surveyed were exclusively targeting the parent utility’s service territory; 36% targeted a regional market, 42% targeted a national market, and 11% were looking towards international markets. 

The US utility ESCOs vary in size. About half have fewer than 20 employees, and about a quarter have over 100 employees. Annual revenues vary between less than $1 million to over $100 million. The overall US market for ESCOs in commercial and industrial facilities is estimated at $320 billion over the next 10-20 years, or currently about $500 million per year. 

The driving force for US utility involvement in ESCOs is deregulation. Utilities are looking to ESCOs as a venture that can help them retain existing customers, and gain new ones, by adding efficiency to the bundle of energy services (electricity, time-of-use rates, power quality management) the utility provides. Utilities are also finding that ESCOs allow them to provide energy efficiency at a lower cost than Demand-Side Management (DSM) programmes.
 Parallel to the trend for utilities to acquire ESCOs is the trend for independent ESCOs – i.e., ESCOs not affiliated with a utility or with a manufacturer of energy efficient equipment – to be declining both in number and in market share.
 

Given the current US regulatory climate, the “traditional” ESCO, with its emphasis on energy efficiency, might be superseded by a more general type of energy service company, that includes energy efficiency as one of several energy management services. 

ESCOs in Europe

In Europe, the ESCO industry has had a harder time to gain foothold. In the United Kingdom, some active ESCOs exist, as well as in France and Spain. Much of the activities run by ESCOs in Europe have been funded through utility DSM programmes (See the chapter on utility DSM programmes in this report), for instance in Netherlands where utilities have been very active.

A paper presented at the recent (November 1998) SAVE Conference on Improving Energy Efficiency in Buildings attempted to create a “League Table” of the ESCO industry in different European countries.
 The concepts presented in that paper are summarised in Table 1 below.

Table 1. Characterisation of the ESCO industry in EU and central and eastern European countries 

The market for ESCOs is already relatively well-established, with a number of different organisations competing for business in both public and private sectors.
Belgium, France, Netherlands, Spain, United Kingdom 

The concept exists but the market is less well-developed: some barriers remain, and there are only a few ESCOs active in the market.
Denmark, Germany, Finland, Ireland, Luxembourg, Portugal, Czech Republic, Hungary 

The concept of the ESCO is still at the ‘pilot project’ stage : there are few ‘real’ projects, and there are major barriers to the development and growth of the market.
Austria, Greece, Italy, Sweden, Bulgaria, Poland, Slovakia, Slovenia

The concept of the ESCO remains unknown and unexploited.
Estonia, Latvia, Lithuania, Romania

The European Commission has taken several initiatives to support the ESCO industry. DG-XVII has published a booklet entitled “Third Party Financing for Energy Saving Projects,” which is a simple ESCO “how-to” manual, and which also contains case studies of ESCO projects.
 One of the challenges each ESCO faces is drafting the legal contract between the ESCO and its client. The Commission has therefore drafted sample Energy Saving and Supply Agreements for the UK and Spain, among others.
 These Sample Agreements can then be adapted by individual ESCOs to suit their needs.

The fact that the European ESCO market is not strong does not mean that third-party financing and energy performance contracting does not exist. In Germany for instance, municipal utilities have offered third-party financing contracts for many years. In June 1999, the Swedish city of Sundsvall entered into a third-party financing arrangement to have virtually all its street lighting refurbished (more than 16 000 luminaires). By arguing for life-cycle cost analysis, the city’s decision makers finally accepted the proposal.
Admittedly, a third party deal for street lighting is probably easier to define and complete than a similar contract for office lighting. However, successful examples of third-party financing for lighting in commercial buildings do exist. Good examples of this are the municipal utilities of Rottweil and Kassel (Germany). Rottweil offered lighting service contracts as early as 1992
, and Kassel offered service contracts to shops and commercial buildings at least as early as in 1994.
 The most noteworthy example in Germany is the City of Hamburg’s “Light Exchange Programme 2:1 for the Climate” (Leuchtentausch 2:1 für’s Klima”. This large-scale programme is now being “exported” to several other German states (See the following section below which is devoted entirely to Hamburg’s Programme. Another recent example is the City of Stockholm’s pilot programme “Lease the Light” (Lisa Lyset) which is an in-house programme aimed at the city’s own facilities. In this programme, lighting quality has been a prime target of the activities.

5.3 Municipal “in-house” light-contracting: Two European examples

Hamburg’s climate-driven luminaire exchange programme

“Luminaire Exchange 2:1 for the Climate” (Leuchtentausch 2:1 fürs Klima®) is the city of Hamburg’s ambitious programme for upgrading lighting in the whole of the city’s public buildings.
 The programme was started in 1994 and its ultimate aim is to reduce CO2 emissions through energy efficiency. The programme’s name focuses on the fact that a standard public building lighting upgrade will typically reduce the lighting energy consumption by a factor of 2. Hamburg is one of the largest cities of Germany, and also serves the dual function of a federal state. Environmental concern is generally regarded as very high in Germany, and the programme offers the opportunity for all involved actors to contribute to a dramatic reduction CO2 reductions through a win-win arrangement.

The programme is administered by the City’s Environmental Office in co-operation with the Hamburg utility (HEW). The utility manages all the financial matters and payment for the investment is managed through the electricity bills. Thus, the public customer will not have to make any up-front investment. Typically, the monthly bill will be reduced somewhat and it is not until the investment has been paid for that the customer will enjoy significant cost savings. However, the customer will benefit immediately from a modern lighting system. 

The project management has arranged a sophisticated logistics system to handle transportation of luminaires from manufacturers to the site where they are needed. With decreasing electricity prices, the programme managers have put much effort into lowering prices by arranging large bulk purchasing from luminaire manufacturers. Certain types of buildings are also bundled in order to arrange better deals with installers and lighting design consultants. University and education buildings have received most focus so far. Hamburg also has chosen a technology-oriented, “horizontal” approach in order to maximise the economy of scale. Lighting, heating systems, appliances etc. are dealt with as separate technologies in parallel programmes, rather than in an integrated, whole-buildings approach. 

When the environmental office has found a customer, a consultant is sent to the site to check whether it is meaningful to upgrade the lighting system. The consultant is paid a small fixed fee by the environmental office for the first initial audit. If the consultant finds that it is worthwhile to continue, the consultant fees that follow in the project should be borne by the project itself. The lighting design criteria used in the project follow the German DIN- standard with orientation towards the European CEN standard. Quality luminaires with electronic ballasts are standard and the T5 technology is increasingly being promoted. Due to the low luminaire prices achieved by the project, only a small percentage of the retrofits are being done through replacing conventional ballast in existing luminaires by electronic ballasts. 

The utility deals with project management and financial transactions once the go-decision has been made. There is a thorough energy savings and carbon emissions reduction function in the programme, and the environmental office supervises and publishes aggregate savings.

Hamburg has developed a programme tool called the “the Room Book” (Raumbuch). It is an on-line  data base and calculation tool where data on all buildings are kept and as it is grows, it provides an systematic source of previous experiences and an overview of the state of the lighting installations in the cities facilities.. The Room Book is a copywright document which is currently licensed to other German states. As of September 1999, Baden-Würtenberg, Bremen, Hessen, Niedersachsen and Saarland has joined the programme and are utilising the “Room Book”, and the procurement methodology developed by Hamburg.

Between 1995 and mid-1999, approx. 19.3 million DEM had been invested in a total of 255 Hamburg public buildings. Of these investments, more than 30% went to schools and university buildings, with a typical payback time of 8-12 years. Since 1994, electricity prices dropped by approx 35% which put a lot of strain on the project finance, with a 20% price drop between 1994 and 1996. The project management succeeded in lowering typical investment costs by more than 30% between 1994 and 1996, and with an additional approx 5% in 1997, when investment costs flattened out. This cost reduction was achieved mainly through bulk purchasing but also through increased efficiency in logistics, planning and design, which in its turn is a consequence of the learning process of all involved, according to the project management.
 As a consequence of the increased skills and lower costs, investments peaked in 1997 with approx 9 million DEM, and with 1998 as the second investement volume year, with 5,5 million DEM of investements. A total reduction of 4 500 kW, and electricity savings of approx. 8,5 GWh electricity per annum have been achieved to-date. 

Electricity prices are rapidly decreasing in Germany, and. In 1999 the electricity price fall reached the same percentage reduction as the investment cost reductions in efficient lighting, achieved during the same period. A new “Eco tax” will provide some relief, but the city foresees another 25% in electricity price decrease, and it is unlikely that the city will be able to meet the whole electricity price decrease with lighting retrofit investment cost reductions. One reason for this is that most school and education buildings, where economy of scale is easiest to achieve, already have been retrofitted. 

Stockholm’s “lease the light” programme

Stockholm is the capital of Sweden with a population of about 700,000, and it employs about 55,000 people. Moreover, the city also procures many goods and services for the County Council, which is in charge of most health care for the county’s almost 2 million inhabitants. In early 1997 the procurement office opened an environmental division, which was assigned the mission starting several concepts to actively help the city “go green”. In the case of lighting, the procurement office decided to combine its purchasing power with the design, installation and financing of lighting systems. 

Like many other public administrations all over the world, Stockholm’s various offices and departments have problems shouldering even moderate investments for energy-efficiency, even if these investments would yield short payback time. The reason is that most public administrations don’t allow their units to ”borrow” money in the short term from current or future operations and maintenance budgets to be spent on efficiency investments so that money can be saved in the long term
. At times, separate ad hoc funds in the city are made available for such investments, but these are insufficient. Moreover, even if funds are available, the various ad hoc measures implemented may yield sub-optimal solutions since the city will not build up enough in-house competence. The lack of continuity and steady investment volumes also leads to the city’s failing to use its purchasing power to its full extent in order to obtain lowest possible costs for efficient systems.

The typical process of installing a new lighting installation in the city has been that an electrical consultant or the installers themselves have planned and procured the lighting systems. The large electrical contractors often get good discounts for large installations. However, the lighting design is seldom careful and typically a professional lighting designer is not involved. For smaller projects, the city may use its own installers. The city has had two- or three-year call-off agreements with a limited number of luminaire manufacturers who have offered the city a discount on their whole product range. Since the volumes have been small, the discounts have not been great. For the new lighting service, the volumes had to be increased and the design, installation and verification stages simplified. However, the quality of the design process also needed to be improved, not only to assure energy savings, but also because the planners intended to use the improved ergonomics as an important argument when promoting efficient lighting. When inviting luminaire manufacturers to tender for the project, the city had to specify requirements for a limited number of luminaires that could be used in several applications in the lighting-service project in order to get better discounts. 

The project management decided to accept the ergonomic and energy efficiency design requirements developed within Nutek’s office lighting project described in chapter 5. However, since Nutek’s project was site specific, the Stockholm project had to develop a decision-making matrix to identify a low number of luminaires that could be used in a lagre number of applications. The matrix defines luminaires for single-person and open-plan offices, and identifies three steps of “flexibility”. 

The project is still a pilot in its initial stages and it has received substantial support from the national energy administration (STEM), which regards it as a very interesting model.

5.4 
Issues to consider for European-wide application

With decreasing electricity prices, traditional ESCOs may be facing problems in promoting their services. Pay-back times are bound to be longer, and there is a risk for cream skimming. The risk is obvious in the lighting sector, where lighting quality issues are of paramount importance. If ESCOs can develop methods of promoting lighting quality, and charge their customers for that as well, the prospects will be brighter. The example from the city of Sundsvall also indicate that it may also be very important that methods for analysing projects based of life-cycle cost are developed.

The examples from Germany and Sweden show a very interesting option for the future. It makes sense that the public sector applies cost effective measures, even if the payback periods are long. 

6 Some lessons learned from utility DSM programmes

6.1 
Overview

Electric utilities are important actors in the theatre of European energy-efficient lighting. In most member states, electric utilities offer their customers some sort of demand-side management (DSM) programme to reduce their electricity bill. The extent of utility action depends on a number of factors, including the relationship between marginal and average cost, available capacity, level of environmental/DSM regulation, and utility deregulation and competition.

This Chapter will present utility DSM actions in selected Member States. It will also present some findings from the International Database on Energy Efficiency Programmes (INDEEP).

6.2 
Discussion of utility DSM activities in selected countries

For reasons of length, this report will not present a detailed survey of utility action in all Member States. The inventory of European lighting programmes targeting commercial buildings, discussed in Chapter 2 (and summarised in the source tables in Annex B), presents an overview of utility-run DSM programmes that target commercial lighting. A sampling of utility action is presented below in more detail.

Belgium

In Belgium, a single national generating company, Electrabel, generates energy that is sold by a number of smaller, regulated local distribution companies. In 1996, following a regulatory recommendation, distributors collected a fee of 1 centime (0.00025 Euros) per kWh sold, to finance an energy efficiency fund (Fonds pour l’Utilisation Rationelle de l’Energie).
 The Fund promotes energy efficiency through three regional action plans for utilities, one for each region in Belgium. The total annual Fund budget is on the order of 415 million BEF (10 million Euros).

The Fund supports simple information and awareness campaigns as well as technical and financial assistance. The emphasis of the Fund activities depends on the region. In the Brussels-Capital region, the Fund is primarily dedicated to informational campaigns; subsidies account for only 20% of Fund expenditures. Of interest to EU Green Light, a special brochure on Reconciling Better Illumination and Energy Efficiency (Comment concilier meilleur éclairage et énergie) was produced through the fund. 

In the Walloon region, Electrabel Distribution Wallonie runs a relighting programme targeting schools, municipal buildings, and offices . The programme begins with audits that define optimal solutions and determine their payback time. Only options with a payback time of less than five years are considered, amounting to about 60% of the audits. A number of facilities will be retrofitted as demonstration projects (target of 300 for 1998). 

In Flanders, the main distribution utility offers energy audits (including lighting), and a rebate of up to 4,000 BEF (100 Euros) per kW saved, with a cap of 150,000 BEF (3,750 Euros) per project.
 Utility salespeople and account managers inform their customers about the programme. Last year, 150 audits were performed, but a minority of those resulted in actual retrofits. This reinforces the experience of the US EPA Green Lights and other programmes, which found that audits, on their own, are typically not sufficient to induce investment in energy-efficient equipment. 

Electrabel Distribution Flanders’ rebates were available for lighting in office space, industrial facilities, and public buildings; the rebates were most effective for relighting in office spaces. Electrabel Distribution Flanders found that industrial customers preferred to invest in their primary area of activity, rather than in lighting. For communal buildings, the payback was typically so long (6-7 years) as to discourage any investment, regardless of rebates. While the rebates are helping increase the number of office relighting operations, if the rebate programme stopped, the local market for lighting upgrades would probably lose whatever dynamism it had acquired in the short term. 

This Belgian experience presents an interesting contrast with that of the UK Lightswitch programme. Lightswitch also uses rebates, but they are but one of many tools in this comprehensive lighting programme (see chapter 8). A comparison between the two programmes suggests that without a strong supporting framework of education and marketing, rebates have only a short-term effect on the market.

Ireland

In 1990, the Irish Electricity Supply Board (ESB) adopted a DSM strategy to manage national electricity demand growth by helping domestic, commercial and industrial customers use electricity more efficiently. Between 1991 and 1998, approximately 70 staff were involved in implementing thousands of individual DSM projects, including many lighting upgrades. These included lighting projects in commercial and industrial premises, involving refurbishment or replacement of lighting controls, luminaires, and lamps. As could be expected, the lighting upgrades in 2- and 3-shift operations provided the most attractive payback periods.
 

The ESB facilitated the lighting upgrades through fixed-rate loans. ESB estimates that between 1991 and 1998 (inclusive), cumulative savings of approximately 1,000 GWh were achieved in the domestic, commercial and industrial sectors as a result of its lighting efficiency programmes.

Netherlands

Dutch utilities run three different initiatives to support energy-efficient lighting. A programme for new installations offers rebates for energy-efficient equipment. A programme for retrofits offers rebates that are based on the level of savings. The higher the energy savings, the higher the rebates. A third initiative targets only lighting controls. 

Dutch utilities have also developed Regional Energy Conservation Funds, whose purpose is to provide additional support for theoretically viable energy conservation initiatives which would be unable or unlikely to get off the ground without such support.
 The funds open the way for integrated service provision, by directly linking technical advice from energy companies or consultants to consumer-oriented financial support. The funds are available for commercial, industrial and public facilities. The energy companies act as agents, individually or in small groups, setting up independent, distinctive funds. To ensure uniformity, cost-effectiveness, and adequate monitoring, financial and administrative backup for the regional funds is provided by a national back office. The energy companies also enlist the participation of trade associations and other market players.

Conclusions and recommendations 

In the face of deregulation, utilities will probably not run demand-side management programmes unless they face a government requirement to do so. Nevertheless, European Utilities are in a privileged position to play a significant role in the implementation of EU Green Light. 

· They have access to information on a customer’s usage patterns and energy bill expenditures; 

· they often have contacts with a customer’s energy manager; through bill stuffers, 

· they are able to send information to customers in a targeted way; 

· they often have past experience with and staff capacity for DSM programmes;

· furthermore, many European utilities have already developed programme material, such as informational brochures or training courses, that can be of use in the development of EU Green Light.


EU Green Light should ensure that a mechanism exists to engage these valuable allies in its programme activities. In countries where utility DSM initiatives are well developed, EU Green Light may be able to drawn upon their experience. Conversely, in countries where utilities have not yet developed significant or effective DSM measures for commercial lighting, it may be useful to take steps to make utilities aware of the EU Green Light materials. In general care, should be given to the integration of EU Green Light with existing utility initiatives. 

In some member states, utilities may have the capacity to arrange “lease to buy” financing for energy-efficient equipment; for example, such arrangements exist in Germany, in conjunction with local authorities. A customer could repay a portion of the equipment cost through the electric bill. Such a financing mechanism could be a helpful tool for overcoming the first-cost barrier of lighting upgrades. 

In countries with a number of distribution utilities, it may be useful to consider the example of the UK. The UK’s 14 Public Electricity Suppliers pool their DSM funds, and engage the services of the Energy Saving Trust (EST) to implement energy efficiency programmes on their behalf. This model may also provide a means for electric utilities to participate in EU Green Light.

The Dutch model for utility programmes is somewhat different: utilities run their own programmes, but routine administrative tasks are performed by a single centralised “back office.” This may serve as a model for the way in which regional energy efficiency agencies within a Member State could retain autonomy over EU Green Light in their region, and yet benefit from the economies of scale brought about by centralised performance of routine tasks.

6.3 Some “lessons learned” from the INDEEP database

Description of the INDEEP database

The International Database on Energy Efficiency Programmes (INDEEP) contains information on over 162 electric and gas utility DSM programmes from 13 countries.
  below shows the countries represented in the database. The programmes contained in the database do not constitute a comprehensive listing of DSM activities in the countries represented. Nevertheless, it is instructive to draw some conclusions from the material therein.

According to a February 1998 report, high-efficiency lighting systems are the technology most commonly promoted by programmes in the database.
 The majority (62%) of the lighting programmes in the database target commercial customers, 51% of the programmes target industrial customers, and 11% target agricultural customers. Most of the programmes represented promote a mixture of different technologies within their programmes for commercial buildings. The programmes promote the technologies through one or more tools. Most (79%) use some form of rebate; other tools used include financing, loans, or leasing (13%), direct installation (11%), billing rate discounts (9%), bulk purchasing (6%), gifts and merchandise (2%), and 
other (11%). 

Table 2. Representation of countries in INDEEP database 

Country 
Percentage of INDEEP programmes

USA 
24%

Netherlands 
17%

Denmark
15%

Spain
14%

Sweden
11%

Germany
6%

Italy
4%

Austria
2%

Canada
2%

United Kingdom
2%

France
1%

Ireland
1%

Portugal
1%

Source: Progress Report, INDEEP 1996-1997, Novem, October 1998.

Findings from the database, and their application to EU Green Light 

Half of the high-efficiency lighting programmes contained in the database used more than one evaluation method to calculate programme savings. Not surprisingly, the database reveals that those programmes that used more than one evaluation method obtained more reliable savings data. Of the 35 programmes for which information on evaluation methods was obtained, the most popular method was engineering estimates (94%), followed by utility billing data (45%), spot metering (31%), whole-building load data (17%) equipment specifications (28%), site-specific data (40%), appliance sales data (20%) and other (11%).

It can be useful to examine the relevant “Lessons Learned” that utility programme managers entered into the database, even though all are from US programmes in the early 90s. A comparison of these “Lessons Learned” to the plans of the EU Green Light programme clearly demonstrates that EU Green Light has benefited from the experience of those who have gone before.

The barrier to customer participation mentioned most often by trade allies is the corporate budgeting cycle. Since the programme requires an investment to be made up-front, funds often cannot be budgeted until the next year. (Commercial Light Rebate Programme; Potomac Electric Power company, USA, 1991)

The EU Green Light MoU commits participants to implement cost-effective lighting upgrades over a period of five years. This helps avoid being ‘trapped’ by budget cycle constraints, and allows corporate planners to incorporate the EU Green Light commitments into future budgets.

Programme has been improved by offering more assistance to participants in requesting and evaluation contractor bids, to provide and install efficiency measure. ( Large Commercial and Industrial Retrofit Programme; Green Mountain Power Corporation, USA, 1992)

This sort of assistance in evaluating contractor bids is included in the resources that EU Green Light makes available to participants.

Trade allies say that the utility needs to further educate architects and engineers about lighting efficiency and new lighting technologies. The utility should investigate how to update lighting manuals used by these groups. (Commercial and Industrial Lighting Rebate Programme; New York State Electric and Gas, 1991).

Education of lighting professionals, and dissemination of high-quality technical material on lighting, form an integral part of the EU Green Light programme.

Market approach emphasising personal contact was very critical, as well as having on-site validation of installed equipment (Energy Management Hardware rebate programme; Southern California Edison company, USA, 1992)

EU Green Light already plans to have “account managers” who have personal contact with clients.

Attain complete upper management support before implementation. (Commercial and Industrial Lighting Rebate Programme, Niagara Mohawk Power Company, USA, 1991)

EU Green Light has already taken the role of upper management support into account into its marketing strategy.

Removal of old ballasts generated significant amounts of PCBs. Submetering recommended for evaluating savings. ( Pilot Industrial Lighting Incentive Programme; Bonneville Power Administration, USA)

EU Green Light already plans to address the waste disposal problem.

Although the programme was successful partly as a result of its simplicity, labor represents a significant portion of the programme cost, and it is worthwhile to ask what else an installer might do while he’s up the ladder changing lamps. (Commercial Lighting Installation Programme, Sacramento Municipal Utility District, USA, 1987-88)

The lesson above argue for a comprehensive programme, which EU Green Light will certainly be. It also suggests the value of a whole-buildings approach, which EU Green Light may wish to consider. This is discussed further in section 7.6, below.

Programme was helped by employee compensation plan tied to the programme (based on dollars per kWh saved per job). ( Commercial Lighting Retrofit Programme; San Diego Gas and Electric Company, USA, 1990-92)

This is an interesting (if perhaps not feasible) way to motivate the staff of the national agencies that are implementing EU Green Light! 

Demonstration of a new technology is important for increasing market adoption (NUTEK electrodeless lamp programme)

EU Green Light will make use of demonstration buildings. Also, the DG-XVII THERMIE programme supports demonstration of new energy-efficient technologies. 

A well-designed description of the Commercial and Industrial lighting market would be helpful for assessing past performance as well as designing future programmes and establishing future programme goals. (Central Maine Power Company, Commercial lighting Retrofit rebate Programme, 1992).

EU Green Light is already performing market research.
 It will also be drawing on market studies previously conducted by participating energy agencies.

7 Additional approaches

7.1 Market washing: a voluntary approach to removing low-efficiency products from the market

Overview

In 1993, the Thai market for fluorescent tubes presented an exceptional opportunity to wash the market clean of “fat tube” T-12 (40W and 20W) lamps in favour of “thin-tube” T-8 (36W and 18W) lamps: 

· the energy-saving technology was actually cheaper to manufacture; 

· the lamps were produced (or imported) by a relatively small number of manufacturers (six); 

· the energy-saving technology could directly replace the baseline technology, without the need for rewiring or changing the fixture or ballast;

· the main barrier to the adoption T8 lamps was only that of poor consumer perception;

· the Electric Generating Authority of Thailand (EGAT) had allocated funds to a DSM programme that could support the switch from T12 to T8 lamps.

EGAT signed a voluntary agreement with all five Thai manufacturers and the sole importer of fluorescent tubes, in which the companies agreed to switch from producing and importing T-12 tubes to T-8 tubes. In exchange, EGAT would run an intensive, $8 million
 nationwide campaign in conjunction with the switchover, to improve consumers’ perceptions of the lamps. The programme effectively switched the entire Thai market from T-12 to T-8 tubes, resulting in an across-the-board energy savings of 10% for fluorescent tubes. As of December 1998, EGAT estimated a "cumulative annual savings" of 1,543 GWh/year and a 424 MW load reduction.

Context

In 1992, faced with rapidly growing electricity demand, and having identified energy efficiency as the least-cost power supply option, the Thai cabinet gave Electric Generating Authority of Thailand (EGAT) the legal mandate and authority to pursue DSM programmes.
 EGAT is a nationally owned generation and transmission utility that provides power for the electricity needs of Thailand’s 60 million inhabitants. Its installed capacity is of 14.6 GW, and in 1997 EGAT had revenues of approximately $5 billion.
 

In 1993, EGAT initiated a $189 million DSM project whose objectives were to (a) build institutional capability in the Thai electric power sector and the energy-related private sector to deliver cost-effective energy services in a sustainable manner; and (b) to pursue policies and actions that would lead to the development, manufacture, and adoption of energy efficient equipment and processes. The bulk of the projects’ budget came from EGAT itself ($140 million), through a fuel cost adjustment mechanism incorporated into its electricity tariffs. The remainder of the funds came from a Global Environment Facility (GEF) grant, and bilateral donors from Australia and Japan.

Description

In its exploration of Thailand’s energy efficiency potential, EGAT came upon an exceptional opportunity. The light output of “thin tube” 36W or 18W T8 lamps is equivalent to that of “fat tube” 40W or 20W T12 lamps, yet the T12s dominated the market (70% market share). However, the T8s can directly replace T12 lamps without requiring a change in ballast or fixture, and because they use less raw material, the “thin tube” lamps cost the same, or less, than the T12s. The main factor preventing their widespread acceptance in the Thai market were the (incorrect) consumer perceptions of T8s as giving off less light. (Programme designers felt that consumer's perception that "bigger tubes give more light" was a very strong one.) Other consumer beliefs of T8 lamps not fitting in T12 fixtures, of failing prematurely, breaking more easily, and of being prone to end burnouts also blocked their market uptake.

When, in addition, EGAT considered that most of the fluorescent tubes were produced domestically, and that lighting accounted for 25% of national electricity use, EGAT decided to design a programme whose ambition was nothing less that a complete national switch from T12s to T8s. The principle behind the programme can be described by a Thai phrase that translates as “market washing.” 

When the market washing programme was being developed, Philips Lighting had recently switched its Thai production facilities over to T8 lamps. EGAT officials explain that the well-known and trusted international lighting company had demonstrated that the technology worked, easily saving four watts per lamp with a minimal negative impact on ballast losses.
 Philips informed EGAT that despite the company’s reputation for making a quality product, it was losing market share because of poor public perception of the lamps.

EGAT was keen to avoid subsidy programmes, and instead sought to rely on voluntary agreements, market mechanisms, and intensive advertising and public education campaigns.
 EGAT concluded that the best course of action was to convince all five manufacturers with facilities in Thailand (Philips, Toshiba, Asia Lamp, Saffi, and Daichi) and the one importer (OSRAM) to switch their production from T12 to T8 lamps. In exchange, EGAT would draw on its financial resources and corporate strength to change the public’s perception of T8s. In September 1993, a Memorandum of Understanding (MoU) was signed between the Thai Prime Minister, the Chairman of EGAT, and the presidents of each of the five manufacturers, in which the manufacturers committed to retool their production from T12s to T8s within two years. 

In return, EGAT promised to support the manufacturers through an $8 million public awareness campaign. This support took the form of a massive and comprehensive educational outreach. Each day, major television networks aired six spots featuring the Prime Minister or celebrities. When measured in terms of air time and number of spots, the combined DSM television ad campaigns (for lighting as well as other programmes) were larger than Thai campaigns for any other consumer product!
 Radio and newspaper ads also ran regularly. To give consumers a chance to see the new lamps, demonstrations took place around the country, including retrofits in sixteen city halls and 45 schools. Lectures, seminars, and schoolchildren marches drew the public’s attention to the retrofits. 

The ads and events highlighted the opportunity for saving 10% of the energy used for lighting while serving the nation’s interest by minimising the need for building additional generation capacity. The market washing campaign also served to introduce the public to EGAT’s DSM activities.

Results

The programme has indeed resulted in the complete transformation of the fluorescent tube market in Thailand.
 As of November 1 1994, local manufacturers had retooled their facilities to produce T8 lamps, and the one importer of these lamps has switched its orders from T12s to T8s.
 
 By 1995, approximately 50 million thin tube lamps were purchased, representing a complete turnover in retailer stock from T12s to T8s.

A national survey undertaken by EGAT during programme implementation found that 97% of the 3,000 Thais survey were aware of the “thin tube” technology, and 90% said they would purchase “thin tubes” the next time they needed a four-foot lamp.
 There were some reports of consumer dissatisfaction with the new "thin-tube" lamps because the lamps were more prone to breaking during installation (the reasons for this are not known). No survey data exist on the extent of breakage. Manufacturers (e.g. Philips, Toshiba, OSRAM) took advantage of increased national awareness to use energy efficiency as a marketing tool.

As of December 1998, EGAT estimated a "cumulative annual savings" of 1,543 GWh/year and a 424 MW load reduction.
 From a consumer perspective, the programme’s benefits are positive and there are no costs, save for the (possibly) greater risk of lamp breakage during installation. From a manufacturer perspective, the programme is profit-neutral. The cost to change production lines is being recouped by a lower production cost for T-8 lamps and unchanged wholesale prices.

The total programme cost of $8 million works out to just below $50 per peak kW, an order of magnitude below the typical avoided costs for most DSM programmes. Peter du Pont, the Director of the Bangkok office of the International Institute for Energy Conservation (IIEC), has made the point that like other market transformation programmes undertaken in Sweden and the US, EGAT’s market washing relies largely on a public-private partnership to develop win-win situations where it is in the interest of the manufacturers to produce and aggressively market high-efficiency equipment.
 

Institutional arrangements for implementation

EGAT’s DSM programme enjoyed support from the highest levels of government, including the Prime Minister’s office. Within EGAT as well, DSM activities had high level support, starting from the office of its Governor. The Governor of EGAT participated personally in the signing of the Memoranda of Understanding with the presidents of the manufacturers. High-level support was very important: it helped cut through red tape both at EGAT and with the manufacturers, and it raised the programme’s credibility and visibility.

EGAT administered the campaign with only ten staff, who were housed within what was at the time an 80-member DSM Group. 

Lessons learned

The Thai market washing programme took advantage of a set of market characteristics that favoured the changeover from 40W T12 lamps to 36W T8 lamps.

· The cost of the energy-saving technology was equal to or less than the cost of the baseline technology.

· The energy-saving technology could be retrofit over the baseline technology without the need for changing ballasts or fixtures, or for rewiring.

· Only six manufacturers/importers were active in the market, so EGAT had a small pool of companies with which to negotiate.

· The main barrier was one of consumer perception , which was straightforward to address.

· Switching production to the energy-saving technology had a zero net cost for the manufacturers.

Taking these special market conditions into account, one can still point to certain factors that ensured the programme’s success.

· Close engagement with the private sector. the programme could not have worked without a close working relationship between EGAT and the manufacturers of fluorescent tubes.

· Support from top level management. the programme benefited from top-level political and corporate support, including from Prime Minister, the Governor of EGAT, and from manufacturer presidents; this sped up programme implementation.

· A broad-based educational campaign, encompassing both national and local efforts. The market washing campaign took out ads in national media, including television, radio and print media, but it also ran local demonstrations in city halls and schools, as well as local seminars and schoolchildren marches. The national and local elements of the campaign reinforced each other.

· Public-private sector synergies. Before the EGAT campaign, consumers were not aware of energy efficiency benefits, so manufacturers were hesitant to use energy efficiency in their marketing campaigns. The EGAT market washing advertisements built awareness of energy efficiency, which manufacturers subsequently used to their advantage by vaunting the energy efficiency of their products. These independent private sector energy efficiency advertisements helped maintain public awareness of energy efficiency. This is an example of the synergies that are possible between the public and private sector.

Issues to consider for European-wide application

The Lessons Learned from the Thai market washing experience are broadly applicable to EU Green Light. Close engagement with the private sector is an essential part of any market transformation programme. Support from top-level management, in Europe as in Thailand, helps ensure a programme’s success; indeed, this is already a key component of EU Green Light. A two-pronged National-Local marketing strategy may be an effective way of increasing businesses’ participation in EU Green Light.. Finally, EU Green Light should seek to identify synergies between its marketing and promotion efforts, and those of manufacturers.

There is currently some debate as to whether direct replacement is possible when using "rapid start" ballasts, and therefore, how appliable this conversion strategy is for countries where rapid-start ballasts prevail.  The EU Green Light programme designers will need to monitor this issue closely

The European Commission may wish to explore whether similar conditions exist for other lighting products, that would allow low-efficiency products to be “washed” out of the market through a combination of voluntary agreements with manufacturers and distributors, and informational support (advertising, training etc) from member States.."

7.2 The proposed EU ballast directive, and its interaction with EU Green Light 

The European Commission has proposed a European Parliament and Council Directive on Energy Efficiency Requirements for Ballasts for Fluorescent Lighting.
 The proposal is consistent with the Commission’s position that “efficiency standards are an essential element of any energy efficiency strategy,” and would follow in the footsteps of minimum efficiency standards for other electricity-consuming equipment, such as domestic boilers and domestic refrigerators. This section describes the proposed Ballast Directive, and discusses its possible interaction with EU Green Light.

Background

Any installed fluorescent lamp has an associated ballast. The energy consumed by ballasts can be considerably reduced through more efficient ballasts. Therefore, the ballast is a key area for the reduction of energy use. There are two types of ballasts. The most common is the wire-wound ballast. Among the wire-wound ballasts, CELMA (the European luminaire manufacturers; association) has defined three different sub-types, according to their energy losses. The “high-loss” ballasts (class D) is generally made from poor quality materials; these ballasts are generally quite cheap. “Conventional” ballasts (class C) may be made with slightly higher quality materials (e.g. copper). As a result, the energy losses in the ballasts are decreased, but the cost is higher. The “low-loss” ballasts (class B) use copper windings on high quality steel laminated cores. These low-loss ballasts are relatively expensive. The second category is the “electronic ballast”. Electronic ballasts have relatively low losses similar to the best wire-wound ballasts. However, electronic ballasts are currently much more expensive than wire-wound ballasts. Developments in the near future are likely to consist principally of refinements to the existing technology. For electronic ballasts these may result in cheaper ballasts, but are unlikely to affect energy consumption.

There is clearly a large variation of efficiency of the ballasts present today on market. In addition, since the market share of the classes of ballasts described above has not moved significantly in the last years
, action to promote energy efficiency of ballasts is needed, and in particular minimum efficiency requirements. In fact minimum efficiency requirements are very cost-effective, and several countries
 have adopted or are considering adopting them.

CELMA introduced in 1997 an “energy” classification scheme which is now widely adopted by manufacturers throughout the Community. The Commission recognised the usefulness of the scheme, but it is of the opinion that a classification scheme is not enough to achieve the potential savings, as the buyers’ choice of ballast in most cases is based on suboptimal economic decisions and based on the purchase price, rather than on the life cycle-cost.

Minimum efficiency requirements are a very powerful instrument in transforming the market and in achieving a large share of energy savings at low cost, especially when equipment purchasers are not influenced by information and labels. Several concerned parties (mainly manufacturers) have expressed their preference for the conclusion of negotiated agreements
, by which manufacturers voluntarily phase out low efficiency products from the market.

The Commission and CELMA found that this would not be a viable option for ballasts, given the substantial level of non-European ballasts imported into the community. The Commission agreed in discussion with manufacturers that minimum efficiency levels would be more effective, and suggested setting the thresholds at the boundaries between the classes of the CELMA classification scheme, as this would coincide with an industry established market segmentation, and would also simplify market surveillance.

Proposed implementation timetable 

In order to give to the ballast manufacturers time to adapt whilst ensuring progress to an achievable and economic level of efficiency, a three-phased approach is foreseen, associated with long transition periods before the entry into force of each level of minimum efficiency requirements. 

· The first level of the present proposal is envisaged to phase out class D (“high-loss”) ballasts and to come into force one year after the adoption of the Directive (assuming adoption by 1.1.2001, it will come into force on 1.1.2002). A one year transition period is judged consistent with the small investments and adaptations needed to meet the first step. 

· After three years (1.1.2005) a second efficiency step is envisaged to come into force, by which the class C (“conventional”) ballasts will be phased out. As these ballasts represent the bulk of the actual market, considerable time as been allowed for this step. 

· The third and final step of the proposal will then be implemented after a further three years (1.1.2008) and will be based on the then present market situation, in particular on the price of electronic ballasts (classes A1, A2, A3 ) and the most efficient magnetic ballast on the market (class B1). As the market might change considerably in response to the introduction of the first two levels, it is proposed to analyse the technical and market situation again at the time of the entry into force of the second level.

Role of EU Green Light in accelerating the impact of the proposed ballast directive

While in the long run, savings from the proposed Ballast Directive will be significant (the Commission expects that by 2020, the Directive would avoid 6 Million tonnes of CO2 emissions per year), in the short run, its effect will be limited, due the slow phase-in process described above. The proposed long phase-in period, from 2001 to 2008, provides an opportunity for EU Green Light to play a role that is complementary to legislation. 

EU Green Light can support the proposed Directive by informing participants of anticipated changes in the ballast market. But EU Green Light can go a step farther, and actually hasten the impact of the proposed Directive. Indeed, EU Green Light can encourage participants to purchase the higher-efficiency ballasts, and to avoid the lower-efficiency ballasts. In addition to increasing efficiency levels, this would facilitate the market transition to higher-efficiency ballasts, and may even encourage certain manufacturers to comply with the proposed Directive in advance of the scheduled timetable.

EU Green Light could use several tools to help transform the ballast market. The simplest approach would be to simply inform potential ballast purchasers of the economic (or other) arguments in favour or purchasing higher-efficiency ballasts. 

A further step would be to develop purchasing guidelines for programme participants. A good model for these guidelines is provided by the Danish A-Club programme, described above in section 3.5. Participants in the A-Club agree to follow purchasing guidelines established by the Danish Electricity Saving Trust. The Trust has a list of approved equipment (the “A list”), which typically consists of equipment that bears an “A” rating on the EU energy efficiency label. Participants are allowed to display their membership in the A-Club to the public; A-Club membership is seen as a sign of an environmentally conscious, forward looking organisation. EU Green Light could use an “A-Club” approach to encourage its participants to purchase only highest-efficiency ballasts. 

7.3 Tax incentives, tax rebates, and utility rebates

While in the end it may not fall strictly under the remit of the EU Green Light programme, it is still useful to consider the role of financial tools such as tax incentives, tax rebates, and utility rebates. Such financial tools that favour energy-efficient equipment can play a role in market transformation. 

The tax incentive that presents a consumer with the least hassle and with the most immediate price signal is a simple reduction in the value-added tax (VAT) paid for an item. For example, in the Czech Republic, VAT on energy-efficient equipment is only 7%, as compared to 22% for standard equipment. Consumers can simply see the reduced price on the price stickers in shops; there is no need to take special measures to publicise the reductions. Consumers benefit from the reduced VAT immediately, at the time or purchase. There are probably a number of legal obstacles to the application of VAT reduction in the European Union. It is also not clear how sensitive the price elasticity of energy-efficient lighting equipment would be to changes in VAT. 

An alternative is to offer tax rebates. This method is considerably more burdensome: the sponsoring organisation (typically, a ministry) must take measures to make consumers aware of the rebate. Managers of retail and wholesale distribution outlets should display in-store information to draw consumers’ attention to the rebate. Consumers do not obtain the rebate immediately. First, they must fill in application forms. They must then return the forms, along with supporting documentation (e.g., purchase receipts) to a rebate processing center. With all the intermediate steps involved, the consumer may not receive the rebate until one to two months after the purchase date. 

Nevertheless, despite the administrative burden, a rebate offers some advantages over a direct tax reduction. Generally speaking, it is a more flexible tool, as it can be adjusted in response to market reactions. Also, the rebate request forms can allow programme managers to closely track sales information, and to obtain information on the type of consumers that purchase the promoted equipment. Information from rebate request forms can also be used to track programme effectiveness, including kWh and CO2 savings. Both Denmark and the Netherlands offer tax rebates for investments in energy-efficient equipment. 

Utility programmes often use rebates as a means of encouraging purchases of energy-efficient lighting equipment. These include the Netherlands utilities’ Stimev programme, Belgium utility programmes, or the activities of the Irish Electricity Supply Board, as discussed in chapter 6 above.

In part because of the level of financial incentives already available from other sources, EU Green Light does not initially plan to offer additional financial incentives. However, current plans are for the EU Green Light programme materials to include a complete listing of financial assistance for energy efficiency available from utilities, national governments, or other sources.
 Such a guide is a constructive way for EU Green Light to collaborate with organisations that offer financial assistance for energy-efficient lighting upgrades.

7.4 Energy labels for buildings, and energy performance standards 

While a detailed discussion, because of its technical specificity, is outside the scope of this report, it is worth drawing attention to building energy labels and energy performance standards, such as those instituted in the Denmark and the Netherlands, respectively. They represent two different mechanisms for reducing a building’s energy use, and may provide interesting examples for current or future EU Green Light planning.

Danish energy labeling

In Denmark, a 1997 Energy Labeling Act requires that all properties over 1,500 m2 must be energy-labeled once a year.
 An energy management consultant assesses the recorded heat, energy and water consumption of the property, compared with the previous year, and with similar properties. An energy plan is also prepared for the property. 

The Act is seen as an incentive for owners and administrator of larger properties to introduce good energy management practices. Further to the requirement for annual energy labeling, it is required that property owners register monthly heat, water and electricity consumption, as well as the operating conditions of the installation. These must be recorded in an operating journal. Owners must also inform tenants and other users of energy labeling and the energy plan.

The point of departure for the label’s contents is the actual recorded energy consumption, the environmental burden of energy consumption, and the total consumption and burden on the environment. In addition, an energy plan is prepared in which the consultant indicates areas where it is most likely that there will be energy and economic benefits. Also included in the plan is a statement of the corrected heat, electricity and water consumption of the property over recent years, so the effect of the saving measures can be monitored.

The energy management consultant is usually an engineer with at least four year’s consultancy experience, who has completed a further education course an as energy management consultant. The energy management consultant acts primarily as an adviser who, with the necessary overview, can point out areas of greatest significance for energy and water consumption in the property.

The Danish labeling scheme has taken into account parallel EU schemes for electrical appliance labeling. Finally, it is worth noting that within the EU, Member States are obliged to have a certification scheme for buildings (Coucnil Directive 93/76/EEC). 

Dutch energy performance standards

Energy performance standards are especially interesting because while they set an overall energy consumption index, they are not prescriptive when it comes to technology. Architects and designers have the freedom –and challenge- of meeting the performance standard with their choice of lighting technology.

New buildings in the Netherlands are required by law to meet an energy performance standard known as the Energy Efficiency Performance Coefficient (EPC).
 EPC is a performance standard that expresses the energy efficiency of a building as a whole. The EPC was initially used only for addressing the efficiency of the building envelope. But in 1995, in an effort to optimise a building’s overall energy management, the Dutch government extended the EPC to include lighting (and HVAC). A Building Decree lays down threshold values for the EPC. The Dutch government regularly reviews the threshold values to make them gradually more stringent.

The Dutch performance standard is a powerful tool: a new building is required to prove that it meets the standard in order to receive a building permit. Efforts are underway to apply the EPC to existing facilities as well..

Conclusions and recommendations 

Whole building energy labeling and performance standards are currently outside the purview of EU Green Light, as they address overall energy consumption, not just lighting. Nevertheless, the EU Green Light programme planners may wish to consider whether some elements of the Dutch and Danish experience may be adapted for EU Green Light. An important aspect of the Danish energy labeling for buildings is that the labeling heightens awareness of energy efficiency issues both during building operation and at the time of sale. 

Furthermore, if, in the long term, EU Green Light moves to a whole-building approach (see section 7.6), it may be worthwhile to reconsider energy labeling and performance standards at that time.

7.5 The role of a monitoring and verification protocol in increasing achieved and verifiable savings

A universally recognised and accepted means for monitoring and verifying the savings from lighting upgrades can provide additional programme benefits. Most prominent among these benefits are an overall increase in the level of savings achieved, greater certainty in the level of CO2 emissions reduced, and potential stimulation of energy efficiency investment by harnessing real estate market forces.

Such a savings monitoring and verification protocol has already been developed. This section will describe the protocol, summarise some of its benefits, and offer some recommendations on its integration into EU Green Light.

Description of the International Performance Measurement and Verification Protocol (IPMVP)

Measurement and verification of emissions reductions is a complicated task that cuts across many sectors. The international community, with participation from twenty countries, including two European Union member states (STEM in Sweden and ACE in the United Kingdom), has developed a measurement and verification methodology called the International Performance Measurement and Verification Protocol (IPMVP), for verifying and measuring energy efficiency savings.
 Developed initially to measure and verify energy savings promised in Energy Savings Performance Contracts and provide a greater level of confidence to financiers of the energy efficiency projects, the IPMVP also serves as a strong basis for determining emissions reductions from the energy efficiency sector. 

The IPMVP document discusses procedures that, when implemented, allow building owners, energy service companies (ESCOs), and financiers of buildings energy efficiency projects to quantify the performance and energy savings of energy conservation measures. The IPMVP reduces barriers to the expansion of the energy efficiency industry by helping to: 

· Increase certainty, reliability and level of savings; 

· Reduce transaction costs by providing an international, industry consensus approach and methodologies; 

· Reduce financing costs by providing project M&V standardisation, thereby allowing project bundling and pooled project financing; 

· Provide a basis for demonstrating emission reduction and delivering enhanced environmental quality; 

· Provide a basis for negotiating the contractual terms which ensure that an energy efficiency project achieves or exceeds its goals of saving money and improving the indoor environment.

The application of the protocol not only provides greater consistency in the assessment of project savings, it also tends to increase the overall level of savings. This is the result of four factors: better measurement/estimation of energy use before and after retrofits; improved long-term measurement of savings; improved building management that results from greater diagnostic capability made possible by real-time measurement of energy use; and lower transaction costs made possible by a generally agreed-upon and applied methodology.

Role of IPMVP in increasing the level of project savings

A growing body of data shows that better measurement and verification yields significantly higher levels of savings, greater persistence of savings over time and lower variability of savings. For example, a study of 60 groups of energy efficiency upgrade projects found that whole-building upgrades with strong monitoring and verification practices achieved substantially higher savings than projects with little monitoring and verification. This makes sense, since real-time measurement at multiple measurement points provides a strong diagnostic tool for building managers that allows them to better understand, monitor and adjust energy systems to increase and maintain savings. 

Use of proper monitoring and verification techniques can increase both the initial level of savings, and the persistence of those savings. Accurate measurement gives building owners and managers valuable feedback to the operation of their facility, allowing them to adjust building management to deliver higher levels of energy savings, greater persistence of savings and reduced variability of savings. 

Role of IPMVP in certifying a project’s CO2 emissions 

One of the criticisms that can be made of voluntary CO2 emissions reduction programmes, is that because of the way the programmes are structured, it can be difficult to assess with accuracy the level of CO2 emissions reductions actually obtained. Yet Member States participating in EU Green Light are likely to want to be able to track, in an internationally accepted way, the CO2 emissions from EU Green Light projects. This would allow them to claim defensible CO2 emissions reductions from EU Green Light in the national emissions inventories which Member States are required to submit to the Secretariat of the United Nations Framework Convention on Climate Change (UN FCCC). 

The IPMVP can help parties to the UN FCCC obtain higher confidence levels in the savings obtained from energy efficiency programmes, thus facilitating the incorporation of savings from energy efficiency programmes into instruments of the Kyoto Protocol, including emissions trading schemes.

Role of IPMVP in harnessing real estate market forces to stimulate energy efficiency investments

A very interesting application of the protocol is to stimulate the way in which energy efficiency is treated in real estate transactions. While energy efficiency mortgage schemes have been implemented in the US, such schemes are not widespread. An energy-efficient building will require lower monthly energy bills than a standard building; the building owner will therefore have a slightly greater cash flow having purchased an energy-efficient building rather than a standard one. The idea behind energy-efficient mortgage schemes is to explicitly recognise the cash flow benefits of a more efficient building, by allowing a mortgage applicant to borrow more money for the purchase of an energy-efficient building than for a standard building. Energy-efficient mortgage schemes can stimulate investments in energy efficiency upgrades, because they ensure that such upgrades increase the value of a property.

One requirement in such a scheme is an accepted method for defining and measuring a building’s energy use. A protocol such as the IPMVP can provide borrowers and lenders with reliable data on a building’s energy consumption. The protocol could, for example, be part of the process in assigning a EU Green Light “seal of approval” for a building.

Conclusions and recommendations 

Experience from the US EPA Green Lights programme suggests that burdensome reporting requirements discourage some potential participants from signing the Green Lights MoU. Furthermore, proper monitoring and verification has a financial cost. Nevertheless, adhesion to a monitoring and verification protocol such as the IPMVP can offer several significant programme benefits, including

· increasing the overall level of savings from a project, and ensure that the savings are maintained over the long term, 

· providing national governments with valuable information on verifiable CO2 emissions, 

· helping stimulate changes in the real estate market towards incorporating energy efficiency into mortgage calculations.

In the proposed pilot stage of EU Green Light (“demoGreenLights”), it may be worthwhile for one (or more) of the participating Member States to consider using the IPMVP in some or all of their projects, and to share information on the results. One possibility would be to use the IPMVP to certify that building meet the criteria for a EU Green Light “seal of approval.” A more rigorous application would be to require all EU Green Light participants to apply the Protocol in the determination of savings from lighting upgrades. EU Green Light planners may wish to at least make information on the IPMVP available to participating implementing organisations.

If in the long term, EU Green Light moves to a whole-buildings approach (see section 7.6 below), programme planners may wish at that time to consider the value of integrating the IPMVP into the programme framework. 

7.6 An option for the future: The whole building approach

Some energy efficiency programmes for the commercial sector do not limit themselves to energy-efficient lighting, opting instead for a “whole-buildings” approach. Some strong arguments can be made in favour of the whole buildings approach. 

· Given the interaction between lighting, heating and ventilation systems, it makes sense from an engineering point of view to perform an integrated analysis of building energy use and to optimise the energy consumption of new systems installed.

· Maintenance considerations may also drive a whole-buildings approach. For example, is a ceiling is being redone to install new lighting, it may be worthwhile at the same time to upgrade the HVAC.

· A whole-buildings approach has the potential to provide “more bang for the buck” (“more use for the Euro”?), given the higher level of savings available from a whole building than from lighting systems alone. 

· A whole-buildings approach minimises hassle for the participant in the long run, by providing a “one-stop-shop” for all energy efficiency retrofit services.

· The overall energy efficiency potential for whole buildings is larger than for lighting.

Disadvantages of a whole buildings approach include:

· A whole-buildings approach is considerable more complex from an engineering standpoint than a lighting-only programme. More training of engineers and installers is required, and more maintenance and follow-up is needed to ensure that savings are maximised.

· From an administrative standpoint, a whole-buildings approach is more complex, as it requires interacting with several different industry trade groups.

· Potential participants may be discouraged by the level of investment of time (hassle factor) and of money required by the whole-buildings approach.

It may be instructive to examine the case of the US EPA’s Green Lights Programme, which has evolved from a lighting-only programme into a whole buildings programme. The EST has decided to establish a 4-5 year programme dedicated to lighting. The City of Hamburg began with a whole buildings approach, but found that it was difficult to work in several technical areas at once. So as to consolidate its efforts, the City decided to limit its programme to lighting in the short-term, subject to revision and possible expansion into other areas in the longer term (it is considering expansion into HVAC). This is discussed in more detail below.

Transformation of Green Lights into the ENERGY STAR Buildings Programme

As of January 1999, the US EPA Green Lights programme per se ceased to exist; Green Lights was absorbed into the US EPA’s ENERGY STAR Buildings programme. ENERGY STAR Buildings is similar to EPA Green Lights, but takes a ‘whole buildings’ approach to energy efficiency, covering lighting as well as building tune-ups, upgrades to heating, cooling, and ventilation, etc. It retains the characteristics of Green Lights - an MoU, information and support, and formal recognition from EPA. A brief description of ENERGY STAR Buildings is included in Annex D.

Several factors led to EPA’s decision for ENERGY STAR Buildings to absorb Green Lights. From the outset, EPA felt that in principle, a ‘whole buildings’ approach would be most effective in capturing the highest level of energy efficiency potential. But at the time of Green Lights’s inception, the whole buildings approach seemed too ambitious, for a number of reasons. The concept of an energy efficiency upgrade was an unfamiliar one; corporations’ experience of dealing with EPA had been mainly limited to issues of environmental non-compliance, and EPA needed to gain their trust in the field of energy efficiency; a whole building upgrade might have been seen then as too daunting; and a whole buildings programme would have taken EPA longer to put in place. 

Over the past 2-3 years, most of these initial challenges to a whole buildings approach have receded. Green Lights has been established in the public’s eyes as an effective programme, and the EPA as a reliable partner for assisting with energy efficiency upgrades. Partners who have (literally) seen the benefits of lighting upgrades, are now willing to undertake other energy efficiency projects. The ENERGY STAR Buildings programme has, over the past 2 years, developed several “Showcase Buildings” which it uses as demonstrations of the savings made possible from a whole buildings approach. In addition, as Green Lights’ target market may be nearing saturation, the timing was right for a move to a whole buildings approach.

The UK Lightswitch programme: Lighting only

When the UK Energy Saving Trust was designing its comprehensive new Lightswitch programme, it considered whether to create a programme that addressed the entire building energy system. In the end, the Trust made a deliberate decision to start with a lighting programme, rather than a Whole Buildings approach.
 It was felt that creating and running a Whole Buildings programme from scratch would spread the Trust’s resources too thinly. It seemed more prudent to get a lighting programme working first. The Trust does not exclude, in the long term, broadening the remit of Lightswitch to adopting a Whole Buildings approach.

South Africa: Whole Buildings and More!

South Africa is in fact taking the whole-buildings approach one step further. The South African Council for Scientific and Industrial Research (CSIR) has developed a programme called Green Buildings for Africa (GBA), of which energy performance upgrading is one component.
 In this programme, the CSIR also looks at water conservation, recycling, promotion of eco-technologies, and in some cases, transport planning and traffic calming/transport demand management measures. Currently, GBA has more than half a dozen buildings involved in its demonstration phase. The CSIR will launch the programme nationally in July 1999. 

GBA grew out of the CSIR's efforts on a Building Environmental Assessment Rating System (BEARS). The CSIR designed BEARS to quantify the health and environmental impacts of buildings in South Africa. BEARS was not, however, very popular with building managers since it did not reward building owners whose facilities obtained good ratings and placed buildings that received a poor rating in a bad light. With support from the US EPA, the South Africa office of the International Institute for Energy Conservation (IIEC) worked with the CSIR to put a more positive twist on BEARS. The CSIR integrated the voluntary participation and positive marketing principles that are the hallmark of the US EPA's Energy Star Buildings programme into BEARS, creating GBA.

Hamburg: Focus on lighting first

The Hamburg luminaire exchange programme jointly run by the Hamburg city utility and the municipal authorities came to another conclusion, however.
 Their programme focuses on a massive leasing scheme to upgrade lighting in the city’s premises. First, the programme managers thought it would be more cost effective to change the luminaires in the whole building, but found that there were large co-ordination problem involved between the various consultants. They also found it easier to specify lighting upgrades than HVAC upgrades, and thus they decided to focus only on the lighting segment, and do that cheaply and effectively.

Conclusions and recommendations

While a whole-building approach offers definite advantages in terms of energy savings, it requires a more considerable administrative structure and ally network. Given that Green Light will be the first European energy efficiency programme of its size, programme planners have made the prudent decision to design a programme limited to lighting. It might nevertheless be useful for programme planners to keep in mind that at some point in the future, it might be to the programme’s advantage to expand to a whole-buildings approach. 

It would also be instructive for programme planners to obtain periodic updates on the experience of the US EPA in the transformation of Green Lights to ENERGY STAR Buildings.

8 Lightswitch and Green Lights: Two national comprehensive lighting programmes 

This chapter briefly reviews two national lighting programmes: the US EPA Green Lights programme, on which EU Green Light is based, and the UK Lightswitch programme, a comprehensive national framework for the promotion of efficient lighting. A more detailed analytic review of the US EPA Green Lights programme is contained in Annexes E and F (under separate cover).

8.1 The US EPA Green Lights programme

Overview 

EPA Green Lights is a voluntary pollution prevention programme that helps its participants, referred to as Partners, save money and reduce pollution by increasing the energy efficiency of their lighting. The core of the programme is a Memorandum of Understanding (MoU), signed by the Partner and the EPA, in which the Partner commits to implementing, within 5 years, 90% of the profitable lighting efficiency upgrades available in their facilities. (A template MoU is found in Annex F.) The EPA provides support to the partner in the form of information resources and publicity. EPA Green Lights has run since 1991. In 1999, it was absorbed by the EPA’s ENERGY STAR Buildings programme, as discussed above in section 7.6.

While the primary purpose of the EPA Green Lights Programme is to encourage U.S. organisations to install energy-efficient lighting, a secondary and implicit goal is to transform the way organisations make decisions about efficient lighting investments. These decisions have traditionally been low priority, have not benefited from information and analysis, and have had low visibility within an organisation. Partners in EPA Green Lights have learned to make profitable lighting upgrades a priority, have been able to make decisions based on up-to-date information and proper analysis, and have advertised their accomplished both within and outside their organisation. 

More than 158 million square meters have been upgraded by EPA Green Lights partners, reducing lighting electricity bills by an average of 47 percent while earning an average internal rate of return (IRR) of 36 percent.
 From 1991 through 1997, EPA EU Green Light saved 7,000 GWh, equivalent to 1.4 million tons of carbon equivalent, and saved its participants US$514 Million in energy bills. 

The EPA Green Lights Memorandum of Understanding (MoU)

EPA Green Lights typically approaches senior management or the CEO of a company about signing the MoU. This ensures top-level support for EPA Green Lights, and makes it easier for facilities managers to get support from financial and other departments on which they depend. A sample copy of the MoU is included as Annex F. 

The MoU commits the Partner to:

· survey 100% of the lighting in all of the square footage of their eligible facilities,

· consider the full range of lighting technology, design, and maintenance options that can reduce energy use, and 

· upgrade the 90% of the eligible floorspace with lighting with the set of options that, taken as a whole on a facility- aggregate basis, maximises energy savings and that is also (1) profitable and (2) meets EPA Green Lights Partner's lighting quality objectives. 

The Partner also agrees to appoint a Green Lights Implementation Director, responsible for ensuring that the Partner fulfils its commitments made in the MoU. To publicise Green Lights activities, the Partner appoints a Communications Director, who informs employees, stockholders, and customers about the Partner’s Green Lights activities.

The MoU requires a Quick Start to the lighting upgrade activities. Within 180 days of signing the MoU, the Partner must install a demonstration lighting upgrade in part of its facilities, create a list of all facilities to be surveyed, and conduct a company-wide Green Lights kick-off meeting.

EPA support to Green Lights partners

While the EPA does not provide actual funds for the lighting upgrades, it provides a comprehensive range of information resources to help address implementation barriers, including databanks of lighting equipment, lighting contractors, and financing sources, as well as software for preparing and analyzing lighting upgrades. Through advertisements, articles, an EPA Green Lights Partners logo, and media events, EPA also provides public recognition for the EPA Green Lights programme and its Partners.

EPA assigns every Green Lights participant an Account Manager, who works closely with the participant to provide technical or programmematic assistance throughout the lighting upgrade process. The Account Manager helps ensure that participants make progress in implementing and reporting successful lighting upgrades.

The two most useful information and support resources have proven to be the reports provided by the National Lighting Product Information Programme (NLPIP), which tests products on a brand name basis, and the Account Manager. 

Allies and endorsers

In addition to the Partners, EPA Green Lights has two other classes of members: Allies, and Endorsers. Endorsers are independent groups such as NGOs, research institutions or trade associations who agree to promote EPA Green Lights to their members. The trade associations proved very helpful in enlisting Partners. For example, a health care industry association provided a forum at which EPA Green Lights representatives could reach a large number of health care facilities; addressing them within the context of the industry association also provided an explicit “stamp of approval” for the programme, which helped gain the trust and interest of potential partners. Allies, consisting of utilities and other energy organisations who agreed to promoted the benefits of energy-efficient lighting to their customers, proved not to play a very important role in the programme. 

Institutional approach

The “Corporate Culture” within the Green Lights team at EPA is unusual for a government agency. The programme staff tends be young and highly motivated; an entrepreneurial spirit prevails, and bureaucracy is kept to a minimum. The Green Lights staff is able to act quickly and to change the programme as needed. Staff operates under the premise that Green Lights is continually evolving, and retains an openness to new ideas. For example, when it became apparent that customers were not using a Green Lights project analysis software tool because it was too complex, the EPA Green Lights team was able to modify the programme and have a new version ready within six months. 

Part of this flexibility is due to the fact that EPA Green Lights is not a regulatory programme but a voluntary programme, and as such, changes to the programme do not need to go through a legal approval process (peer review, public comment period, publication in the Federal Register, etc.) The flexibility was also almost an inherent requirement for the EPA Green Lights’s success – it allowed the programme to learn from experience, and to evolve with the market. 

Summary and lessons learned

EPA Green Lights has shown that a voluntary approach can be an effective means of increasing the energy efficiency of commercial lighting in both large and small facilities. Some of the most effective elements of the EPA Green Lights approach, and lessons learned from the programme, are summarised below.

Most useful programme elements

· The National Lighting Product Information Programme, an independent source of information on branded lighting products, was very popular with Partners and was widely used in the programme.

· A compendium of utility DSM rebate programmes is another resource Partners found particularly valuable.

· EPA Green Lights Endorsers (independent groups such as NGOs research institutions, or trade associations who agree to promote EPA Green Lights to their members) played a very important role in convincing Partners to join. Trade associations, who could provide both a forum for the EPA Green Lights message and a stamp of approval for the programme, were especially helpful. 

· An account manager who can work with a Partner to identify and resolve barriers to the implementation of the MoU helps keep the MoU implementation rate high.

Programme lessons learned

· Programme materials (MoU, case studies, software, reporting forms, etc.) should be kept as simple as possible. Complex material does not get used, and may even turn people away from the programme.

· Support from the highest levels (CEO) helps ensure the full participation of the rest of the organisation.

· A “Quick Start” provision in the MoU, in which participants commit to start implementing their lighting retrofits within 180 days of signing, significantly helps increase the level of Partners who follow through on their commitments.

· The programme should explicitly address the internal organisational challenges a Partner will face in signing and implementing the MoU, such as making energy efficiency a priority, organising EPA Green Lights meetings, planning the retrofit, and changing corporate thinking so as to view energy efficiency upgrades not as cost centers, but as profit centers.

· Flexibility to change programme elements in response to feedback from Partners and Allies was an inherent requirement for the EPA Green Lights’s success – it allowed the programme to learn from experience, and to evolve with the market. This flexibility is a natural strength of a voluntary programme – because it is not beholden to the slow regulatory or legislative process, a voluntary programme can move quickly to adapt to the changing needs of its target group.

8.2 The UK Energy Saving Trust’s Lightswitch Programme

Overview

The UK Energy Saving Trust (EST, or the Trust) was established as part of the UK Government’s action plan in response to the 1992 Earth Summit in Rio de Janeiro. Lighting accounts for 20% of the UK’s electricity consumption, and the Trust believes that savings of 30% or more are possible without declining standards. One of the Trust’s priority targets is therefore energy used in business lighting.
 

In September 1998, the Trust launched Lightswitch, a programme which takes a holistic approach to transforming the market for commercial energy-efficient lighting.
 Lightswitch considers all actors in the lighting manufacture, purchase and installation chain. It plans to reach out to each group with tools that will help facilitate the increased penetration of energy-efficient lighting. Installers and distributors will have the opportunity to participate in training on energy-efficient lighting. Energy Managers receive information on the programme, and guidelines on energy-efficient lighting equipment. A Lightswitch “communication starter kit” helps mobilise staff support for the programme at the participants’ facilities.

As the programme has only recently been launched, not all of its features are yet in place. For example, the training will begin only in the Autumn of 1999. It can be useful to think of Lightswitch as a “framework” programme, in the sense that it provides the institutional infrastructure for the promotion of energy-efficient lighting over 4-5 years, yet the programmeming of activities over that period remains flexible.

Lightswitch is funded out of general taxpayer funds by the UK Department of the Environment, Transport, and the Regions (DETR). For the 1998 programme year, Lightswitch disbursed £300 000 (428 000 Euros) in rebates.

Lightswitch’s ambitious market transformation goals include accelerating the uptake of high-frequency lighting from 14% per year to 50% per year, over the course of the programme; reducing the market share of T12 lamps for 25% to 10%, and doubling the level of floor area treated by lighting controls from £10M per year to £20m per year (1.4M to 2.8M Euros).

EST made a deliberate decision to start with a lighting programme, rather than a Whole Buildings approach. It was felt that creating and running a Whole Buildings programme from scratch would spread the Trust too thinly. It seemed more prudent to get a lighting programme working first. The Trust does not exclude, in the long term, broadening the remit of Lightswitch to adopting a Whole Buildings approach.

Programme tools: rebates, marketing, installers’ network, and training

Rebates

Currently, Lightswitch is offering SMEs (small and medium-sized enterprises) rebates of up to 50% on the cost of new lighting controls, with a maximum of £3,000 (4,285 Euros). The rebate covers time-operated controls, presence or occupancy sensor-operated controls, and illuminance sensors (photocells). 

The rebates offered through Lightswitch will change over time, to respond to market changes, and to allow the Trust to promote different products at different times. The Trust intends its rebate campaigns to run for limited times only. Manufacturers have expressed some concern that too short a window for receiving rebates can harm the programme, because it does not allow adequate time for the market to learn about the rebate. Lightswitch is considering their comments.

An earlier Trust lighting programme had attempted to use direct manufacturer subsidies to reduce product prices. Direct manufacturer subsidies are, in theory, a more cost-effective tool than rebates for reducing product prices. A direct manufacturer subsidy reduces the price at the beginning of the product distribution chain; therefore, the subsidy’s value grows as the product travels down the distribution chain, because associated distributor and retailer mark-ups, as well as value-added tax (VAT) are also reduced. However, the Trust found that manufacturers were not enthusiastic about participating in a direct subsidy scheme, as it took away their control over price signals. Thus now it favours rebates to end-users over direct manufacturer subsidies.

Marketing activities and use of the EST’s “Energy Efficiency” brand

The EST has developed an eye-catching orange and blue brand, or logo, sporting the words “energy efficiency.” The brand is part of the Trust’s general marketing package, and in used in its different campaigns. Lightswitch uses the brand to identify energy-efficient lighting equipment, as well as in programme brochures. The Trust has developed a list of approved compact fluorescent lamps (CFLs); only those meeting the Trust’s quality standards are allowed to bear the “energy efficiency” brand on their packaging. The Trust also runs quality tests for luminaires and T8 lamps.

Manufacturers who wish to display the Trust’s “energy efficiency” brand must follow certain format guidelines (colour, size etc) that ensure the consistency of the appearance of the brand.

Lightswitch places a strong emphasis on marketing. Resources for potential participants include web pages, brochures, case studies, a helpline, a newsletter, “communication starter kits” to facilitate in-house communication about energy-efficient lighting. Lightswitch makes use of the Trust’s press office, to periodically issue press releases about the programme, and places targeted ads in trade publications. The programme is also promoted in the Trust’s existing Energy Efficiency Advice Centres (the Trust maintains over 50 such centres nationwide). The Trust uses television ads to send a general energy efficiency message to the public; but as these ads feature the same “energy efficiency” brand as the Lightswitch programme material, consumers receive a uniform message on energy efficiency.

Lightswitch also works in collaboration with other energy efficiency programmes to share marketing resources. In particular, the UK Buildings Research Support Unit (BRECSU, a unit within the Building Research Establishment BRE) is running a Best Practice programme through for the the UK Department of Energy, Transport and Regions, which provides case studies of Best Practices in energy efficiency. While the Best Practice programme does address lighting, it does not have the resources to do so in as comprehensive a manner as Lightswitch. BRECSU and the Trust have agreed to refer potential clients to each other’s programmes, if appropriate. For example, BRECSU would refer to Lightswitch someone who had contacted the Best Practice programme in search of information on financial assistance for a lighting retrofit.

Installer’s network

Lightswitch also has formed an alliance with the Electrical Contractors Association. Contractors who have received training will be eligible to become “registered Lightswitch installers.” They will be authorised to display the “energy efficiency” brand in their own marketing materials. They will be entered into the Lightswitch installer’s database, and will therefore be able to receive referrals through the programme. In exchange, they must agree to educate their customers about energy efficiency, and to provide them with information on Lightswitch.

Training

In Autumn 1999, Lightswitch plans to begin to offer training on topics related to energy-efficient lighting. The training would be coordinated by Lightswitch and run under the programme name, but would be performed by BRECSU. The training will initially target contractors and distributors, and will help them to deliver to their clients a message on the advantage of energy-efficient equipment.

Collaboration with the Lighting Industry Federation (LIF)

Lightswitch was designed in collaboration with the UK Lighting Industry Federation (LIF). The Trust has a longstanding relationship with the LIF. Indeed, the LIF has at times provided the lead for EST’s programmes, as was the case with Lightswitch. This collaboration has allowed the lighting industry to have input into programme design, and to share with programme planners their insights into the market. In exchange, the LIF provides EST with a very valuable service: every month, the LIF compiles sales data from its membership, and then aggregates it and presents it to the Trust in a prescribed format. The monthly market trend analysis allows the Trust to follow very closely the impact that Lightswitch is having on the market.

Results

Thanks to the monthly market data provided by the LIF, Lightswitch programme managers can quickly and closely track results. At the time of writing (May 1999), the programme has only been running for nine months, but programme managers are already beginning to see indicators of market transformation. Presumably this is a result of increased competition fueled by increased demand; increased demand, in turn, is presumably due to the Lightswitch product rebates. 

Lightswitch plans to conduct attitudinal surveys among various participant groups. Results are not yet available.

Conclusions and recommendations

Several aspects of Lightswitch are noteworthy for EU Green Light. Lightswitch has sought to cooperate with existing organisations: for example, receiving programme design input and market data from the LIF, forming an alliance with the Electrical Contractors Association, engaging BRECSU to perform the training associated with the programme, or sharing information with the Best Practice programme. This cooperation provides a model for the way in which other Energy Agencies implementing EU Green Light could integrate EU Green Light with existing institutional capabilities and activities. 

Specifically, organisations implementing EU Green Light may wish to contact their national equivalent of the UK LIF, to find out possible collaboration. LIF’s provision of monthly market data is an essential tool for tracking programme effectiveness; as it allowing the programme to be quickly modified in response to the data received, it also helps ensure the programme’s success.

Part II
Assessments of energy use, 
savings potentials and economics 

9 Introduction to the energy and financial assessments 

Part II of this report aims to determine the potential for a Green Light project covering the countries of the European Union. This part of the report deals with the potential for energy savings and the economic consequences of the large-scale implementation of an EU-wide Green Light programme. The questions we are asking are straightforward: 

· How much energy is used in the two principal sectors targeted by the Green Light project (offices and education) in the European Union plus Norway and Switzerland
?

· What sort of technology is used in European office and educational buildings? Are there national or regional differences in technology choices?

· What is the typical renewal rate of lighting installations in these sectors?

· With what sort of technology are old installations replaced, and what are the energy implications when lighting installations are refurbished?

· What are the costs for these replacement scenarios?

· What are the economic implications for a typical European company or organisation that chooses to invest in a more efficient lighting system?

Very little previous work exists that could help to answer these questions. Most of the work done in the commercial lighting sector seems to focus on individual buildings or projects. This is typically in the form of technical reports intended to transfer knowledge from a demonstration project or similar. Assessments on national of EU savings potentials are very scarce. In a draft report on lighting energy use in the International Energy Agency/OECD member countries, Borg and Mills identified a total service sector lighting energy use of approx. 256 TWh in the EU countries + Norway. However, this report only draws on existing national assessments as the source, and many of these reports cover more sectors than offices and educational buildings. Moreover, the IEA study only makes very rough assessments of the savings potentials, due to the lack of data.

On a purely European scale, there is little to rely on. In 1994 BRE led a SAVE-sponsored study of measures to promote energy efficient lighting in the commercial sector in Europe
. A further BRE study in 1996
 with NOVEM and ANIE investigated the implications for an EU-wide fluorescent ballast classification system and minimum energy efficiency standard. However, the energy scenarios in the ballast study were primarily based upon component sales data, and have thus only limited applicability for the present study. Another ongoing SAVE-sponsored study led by the Danish Electric Utilities’ Research Institute DEFU is working towards establishing a baseline for commercial lighting in Europe. The DEFU study has chosen energy audits in a large number of buildings (approximately 100 per country: 40 offices, 20 education buildings, 20 healthcare, 20 retail) as its prime source of data. Thus, the data will be of high quality, although the number of audits may not be sufficient to provide a fully statistically significant sample. Data from individual buildings will be fed into a large database that will contain information on light sources, ballasts, luminaire types, floor space area etc. Unfortunately, this database will not be available until spring 2000. Moreover, the DEFU-led study will focus on the present stock of buildings, whereas this study is facing the problem of assessing renewal rates and associated technology choices in various countries or regions in Europe.

Given the limited time and resources available, we chose interviews with informed lighting designers, facility managers and others as our prime source of data. In order to make replies from our sources comparable, we developed a questionnaire to be used either by interviewers or by the respondents when filling in data themselves. In this questionnaire, we defined a number of cases narrowly enough to lead respondents to meaningful answers, but loosely enough to allow for the variation among countries and regions. We chose two cases for existing buildings, one standard and one better. For new installations, we chose four cases: two typical cases and two “best practice” cases. For each of these cases, we asked respondents to define an average power density and usage time of the building, and the average usage time of the lighting system. Further we asked them to define what sorts of controls were used and also to describe the technology used in each case. In the case of new installations, we asked respondents to define the typical installation cost (i.e., not only equipment cost, but including the cost of installing it) for each of the cases they had just described.

In order to apply the various cases in any sensible fashion, we asked the respondents to judge the percentage distribution of the two existing building cases among office buildings and educational buildings respectively (should equal 100 percent) and the percentage distribution among the four renewal cases (this should, again, equal 100 percent). Having done so, this data could be applied to our knowledge about floor space area for various buildings and electricity prices. These data have been gathered by ProLicht
, using international sources of statistics. ProLicht has also provided additional aggregate data on power densities, etc.

Available resources did not allow us to gather data from all countries in the EU. Therefore, we chose to divide the EU (plus Norway and Switzerland) into “zones”, so that all replies from one region were pooled and averaged. Dividing countries into zones had to be performed rather arbitrarily, especially for southern Europe where data gathering turned out to be very difficult. Based on discussions with a number of experienced individuals among those interviewed and using the zones of the European lighting community already constituted through regional lighting conferences
, we settled on the following zones: 

North: Denmark, Finland, Norway (non-EU)
, Sweden

West: UK and Ireland

Central: Austria, Germany, and Switzerland (non-EU), Belgium, Netherlands and Luxembourg

Mid: France (as a zone by itself)

South: Greece, Italy, Portugal and Spain. 

10 Methodology for spreadsheet study

The 15 EU countries (plus Norway and Switzerland) are given individual treatment, wherever data is available. For purposes of estimation where data is absent, the countries have been grouped into 5 “zones” within Europe, to permit sharing of data from other nearby countries in the same zone. How this has been done is detailed below.

Two “Data” sheets were generated, one for offices and one for education buildings. Individual respondents' data are entered from their completed questionnaires. There are three main areas on the sheet: life of installation, existing installations, and new installations. These are averaged across all respondents (equally weighted) to produce figures for that country. Respondents may have used different criteria in completing their questionnaires, making averaging not strictly valid. This was  noticeable in one case where a slightly higher load density was given for the “better” than for the “poorer” case – it may be that the lighting is better, but involves a higher load density – the idea was to promote lower load densities as “better”, but only where adequate lighting results. Because the difference in load density was small, when averaged with the other data, the resultant load density for the average “poorer” case was still less than that for the “better” case.

· Life of installation: this figure represents the stated average life of installations in that country, in years. Prolicht provided an estimate of 30 years as the average life of an installation across the whole of western Europe. This has been modified by data obtained from the questionnaires, each given an equal weighting when averaging within one country. The figure will be affected by the general rate of refurbishment.

· Existing installations: this section features data for each of two existing installations, in 2 categories, "poorer" and "better". For each category, a figure for overall W/m2 in that type of installation is given, with comments describing the equipment that the installation comprises. Then follows an estimation of the proportion of existing installations that would fit this description, and the hours of use of the buildings and the lighting installation. Two columns of weighted averages are then calculated for W/m2 and burning hours for each respondent (weighted according to the "% of Existing" values). The formula checks that the %'s sum to 100% across the 2 categories. "Lighting use hours" has been differently interpreted by respondents; some have given lamp burning hours; others have given lighting availability hours. This is clear when identical lighting use hours are shown for all installation types, even where different means of control are involved, or when lighting use hours are the same as building use hours. In these cases, lower figures for lighting use hours are likely in practice. Where data were available, we have reduced the lighting use hours appropriately, but where the respondent gave no information we have used the value the respondent gave, even where this was the same as the operating hours of the building. 
· New installations, typical, and new installations, best practice: these sections feature data for new installations, in 4 categories: "typical, poorer", "typical, better", "best practice, good" and "best practice, best". The calculations are identical to those for the existing installations, and are taken in pairs of categories ("typical" and "best practice"), except that the weighting formula checks that the %'s sum to 100% across the 4 categories. Also added are data for cost of each type of installation, in Euro/m2. Installation cost figures are found to vary considerably, and again may represent different criteria.

Two "Totals" sheets were generated. Each country is assigned one row, and its total figures from the "data" sheets are combined with data for floor area, refurbishment and new construction.

· Floor area calculations: to begin with, the rate of refurbishment is derived by dividing the current existing floor area by the life of installation. By assuming an annual rate of growth of 2% (common to all countries), a new total floor area is found, and by subtracting new build from this, demolition is derived. A total of new installations is also found, with refurbishment expressed as a % of this. 

· Total energy usage calculations: the power density in W/m2 is referred from the "data" sheet, and then multiplied by the relevant floor area to give MW installed load. In the case of existing installations, the current floor area, less the refurbished and demolished area, is used; for new installations, the total new and refurbished floor area is separated into "typical" and "best practice" installations by multiplying by the relevant % from the "data" sheet. Next, the figure for burning hours per year is referred from the "data" sheet, and multiplied by the MW figure already derived to give MWh/yr.

· Cost calculations were initially based around national figures for industrial electricity cost, in Euro/kWh supplied by Prolicht. These were later checked and adjusted against data from unipede based on an annual consumption of 4,000 MWh and including taxes. There are large variations in cost and tariffs depending on annual use, maximum demand and other factors. Investigation of UK data showed that the value derived for the UK was 5% lower than the typical costs of electricity for offices given in the Digest of UK Energy Statistics produced by DTI. Electricity cost figures for all countries were therefore adjusted upwards by 5% in an effort to take these factors into account. All calculations are per m2, i.e. national floor area is not considered. Various tariffs will be in force in different buildings. A cheaper tariff will reduce the potential for cost savings through lighting improvements.

· Cost of conversion of existing installations: these calculations consider conversion of a "poorer" existing installation to a "typical" and a "best practice" installation, and show payback periods for each type. First, a comparison is made of the index kWh/m2.yr between installation types. The saving, i.e. the difference, resulting from conversion is then converted to Euro/m2.yr by multiplying by the electricity cost. The payback period is found from the installation cost divided by the annual saving.

· Marginal cost of conversion to best practice instead of typical: this calculation considers the extra installation costs and savings involved in conversion to "best practice" installation where a "typical" installation would otherwise be specified. The marginal payback period found represents the time to recover the extra costs of the "best practice" installation. By this stage in the calculation, many assumptions have been made, and errors can be large.
10.1 Status of individual nations’ data

North

· Denmark: offices and schools data provided by Astrid Espenhain, Danish IES (Lysteknisk Selskab). Data is based on discussions with a number of lighting designers and electrical consultants.

· Finland: offices data from Eino Hilutnen, Pelk Finland Oy, based on experiences from a number of large-scale projects (no cost data – this is Denmark’s); no schools data, but Higher Education data provided by Tapio Kallasjoki, Helsinki Polytechnic.

· Norway (non-E.U.): no data; averages from the other three countries are used, taking care to average only original data, and not borrowed data.

· Sweden: offices and schools data provided by Peter Pertola, Pelk Lighting and Energy Consultants. Data are qualified estimates based on the company’s broad experience of various projects. Cost data are based on discussions between Peter Pertola and Nils Borg, where the cost of advanced office rooms were used as the starting point, from that, the known share of corridors and other areas were used to determine the average cost for the building. For schools, the average office building costs minus 25 percent were used. (No cost data – an average from Denmark, and Finland for schools, is used).

West

· Ireland: no data; copied from UK

· U.K: data from different sources covers different parameters, therefore may not be fully compatible; some data has been provided by respondents and from BRE building energy surveys, particularly Mike Simpson , Marlin Lighting, Iain Maclean, Thorn Lighting and Bob Venning, Ove Arup. Other data are derived from publications such as ECON19
 and Building Services Journal
 
(offices), and Building Bulletins 83
 and 87
 (schools). The BSJ “Category A office fit-out” data has been allocated to Best Practice. ECON19 data for W/m2 and hours of use has been used as follows:

· naturally ventilated office types 1 and 2:

type 1 data represents “typical, better” and “best practice, best”

type 2 data represents “typical, poorer” and “best practice, good”

· air-conditioned office types 3 and 4:

type 3 data represents “typical, better” and “best practice, best”

type 4 data represents “typical, poorer” and “best practice, good”

It has been necessary to assume that each case covers 25% of the sector by floor area.

Central

· Austria, Luxembourg, Switzerland (non-E.U.): no data; averages from Belgium, Germany and Netherlands used

· Belgium, Netherlands: Data for Belgium provided by Ilse Rogge ETAP b.v. Data for Netherlands provided by Lizzy van Broekhoven, ETAP b.v. Complete data for each country for offices and schools, which are subcategorised into primary, secondary and higher education.

· Germany: complete data for offices and schools, subcategorised into primary, secondary and higher education, provided by Georg Roessler, Dr Ing Georg Roessler + Partner. Data based on the data provider’s experience from a large number of projects, primarily in the City of Hamburg, where an extensive third-party financing programme for lighting exists.

Mid

(This zone represents a large area, but only one country)

· France: Data provided by two sources:

· Offices and Schools. Data provided by R Blaise, Philips Lighting, France.

· Offices and education: Data provided by a reference group consisting of four electrical and lighting designers at MAT Electrique.

South

· Greece, Portugal, Spain: no data; figures from Italy are used.

· Italy: S. Primato, electrical designer at EU’s Joint Research Centre ISPRA provided data for offices; their figure of 5 years for installation life seems very low. Filippo Squillage, Zumtobel Staff Illuminazione provided data for schools, although none were classed as “best practice”, therefore this sector remains unknown; their figures for lighting installation hours of use were higher than building hours of use. Because this is the only information from the entire South Europe region, on consideration, it was felt to be more appropriate to use average values of W/m2 and hours of use derived from the data of all the other countries, together with the total floor area for Italy, Greece, Spain and Portugal to derive a single set of values for the whole south region.

A summary of the data used in the spreadsheet model is given in Table 3 for offices and Table 4 for education buildings.

An examination of the data in Table 3 and Table 4 clearly shows considerable variations between countries. In some cases this was also reflected in the data from different respondents in the same country. There are a number of possible reasons for this. Some differences would be expected from the different national and regional practices outlined in chapter 11. However a substantial proportion of the differences is likely to result from the different experiences of the respondents. Other uncertainties are likely to arise from issues such as the determination of which areas constitute an office. Is the definition confined to office buildings, or are areas within factories, shops or hotels where office tasks are carried out, also included in the total? Similarly some countries may include public offices as well as commercial offices. 

There is also likely to be some uncertainty associated with the cases where data from other countries within a region have been averaged to obtain the data for a country where we have been unable to collect data. The least reliable region from this point of view is the south. Data here is based on only two interviews in Northern Italy. Results for this region should therefore be treated especially carefully.

Average data for European installations were also provided by Prolicht. It is therefore interesting to compare this with the data derived from the questionnaires and other sources. Prolicht estimated an average installed power of 22 W/m2 for offices and 14 W/m2 for schools. For offices, the average from the individual national data is 24 W/m2 which agrees well with the Prolicht data. The average power density for existing schools is 21 W/m2 which is significantly higher than the Prolicht figure, but for typical new installations in schools the average of the national figures is 16 W/m2, close to the Prolicht value.

Table 3. Lighting Data for European Office Buildings

Country
Current Floor Area
Average life of installation
commercial electricity cost, Euro/kWh
EXISTING
NEW, typical
NEW, best practice





poorer
Weighted averages
Weighted averages
Weighted averages


1000m2


W/m2
lighting use, hrs
W/m2
lighting use, hrs
W/m2
typical / new %
installation cost, Euro/m2
lighting use, hrs
W/m2
typical / new %
installation cost, Euro/m2
lighting use, hrs

NORTH
















Denmark
15060
30
0.06
40.0
2500
31.0
2500
16.2
33%
38
2500
10.7
68%
51
2361

Finland
11295
28
0.04
30.0
1800
22.5
1800
17.4
85%
38
1641
9.9
15%
51
1500

Norway*
12801
27
0.05
31.7
2000
25.6
1987
15.7
69%
38
1880
10.4
31%
51
1687

Sweden
21084
23
0.04
25.0
1700
23.2
1660
13.7
90%
38
1500
10.5
10%
51
1200

WEST
















Ireland
3012
19
0.07
21.7
2675
18.5
2459
16.7
60%
17
2200
12.7
40%
46
1747

U.K
106325
19
0.08
21.7
2675
18.5
2459
16.7
60%
17
2200
12.7
40%
46
1747

CENTRAL
















Austria
19578
24
0.09
35.3
1667
24.0
1696
15.7
70%
23
1657
10.8
30%
33
1603

Belgium
23343
24
0.08
43.0
2200
21.5
2288
13.7
70%
13
2286
10.3
30%
17
2233

Germany
162801
24
0.08
35.0
800
26.6
800
15.6
70%
46
686
11.3
30%
65
575

Luxembourg
3012
24
0.08
35.3
1667
24.0
1696
15.7
70%
23
1657
10.8
30%
33
1603

Netherlands
48947
25
0.06
28.0
2000
24.0
2000
17.9
70%
10
2000
10.8
30%
17
2000

Switzerland*
19578
24
0.11
35.3
1667
24.0
1696
15.7
70%
23
1657
10.8
30%
33
1603

MID
















France
121386
23
0.06
33.0
1966
26.6
2192
16.9
83%
19
2116
14.8
18%
50
2116

SOUTH
















South
145923
24
0.07
31.9
1947
23.8
1941
16.0
69%
26
1845
11.2
31%
42
1690

Total W-Europe
714145
24
0.07
31.9
1947
23.8
1941
16.0
69%
26
1845
11.2
31%
42
1690

Total E.U.
681766
24
0.07
31.7
1963
23.7
1954
16.0
69%
26
1855
11.3
31%
42
1696

Table 4. Lighting Data for European Education Buildings
Country
Current Floor Area
Average life of installation
commercial electricity cost, Euro/kWh
EXISTING
NEW, typical
NEW, best practice





poorer
Weighted averages
Weighted averages
Weighted averages


1000m2


W/m2
lighting use, hrs
W/m2
lighting use, hrs
W/m2
typical / new %
installation cost, Euro/m2
lighting use, hrs
W/m2
typical / new %
installation cost, Euro/m2
lighting use, hrs

NORTH
















Denmark
7570
30
0.06
25.0
1700
16.5
1700
15.8
50%
27
1540
9.4
50%
40
1160

Finland
8416
30
0.04
22.5
2000
18.8
2000
13.0
95%
36
2000
11.6
5%
54
1400

Norway*
7129
28
0.05
24.2
1900
19.4
1900
15.3
80%
31
1780
11.0
20%
47
1320

Sweden
13014
25
0.04
25.0
2000
23.0
2000
17.1
95%
31
1800
12.0
5%
47
1400

WEST
















Ireland
6790
25
0.07
20.0
2000
20.0
1500
11.5
99%
32
1500
11.3
1%
41
1000

U.K
103195
25
0.08
20.0
2000
20.0
1500
11.5
99%
32
1500
11.3
1%
41
1000

CENTRAL
















Austria
11672
25
0.09
32.4
1181
23.4
1181
16.8
73%
15
1171
10.6
27%
24
1142

Belgium
16975
22
0.08
36.0
1375
25.6
1375
23.3
75%
10
1375
12.8
25%
13
1375

Germany
116726
30
0.08
32.3
733
22.6
733
13.3
90%
28
706
10.4
10%
47
617

Luxembourg
333
25
0.08
32.4
1181
23.4
1181
16.8
73%
15
1171
10.6
27%
24
1142

Netherlands
26019
23
0.06
29.0
1433
22.0
1433
13.8
54%
9
1433
8.8
46%
11
1433

Switzerland*
8926
25
0.11
32.4
1181
23.4
1181
16.8
73%
15
1171
10.6
27%
24
1142

MID
















France
99277
27
0.06
31.0
800
17.1
800
15.5
98%
19
800
15.5
4%
19
800

SOUTH
















South
185301
26
0.07
27.9
1499
21.2
1422
15.4
81%
23
1381
11.2
19%
33
1148

Total W-Europe
611343
26
0.07
27.9
1499
21.2
1422
15.4
81%
23
1381
11.2
19%
33
1148

Total E.U.
595288
26
0.07
27.8
1493
21.1
1406
15.4
82%
23
1368
11.3
18%
33
1137

11 Types of Installations in Different Regions/Countries

In addition to quantitative data on typical lighting schemes in the different categories considered, the questionnaire also asked for descriptions so that any differences between countries and regions could be identified more clearly. These descriptions of the different installations are summarised below for each of the countries where the questionnaire data were gathered.

11.1 North

Denmark

Offices

Older installations in the existing stock are predominantly multi-lamp luminaires with low brightness louvres or diffusers. Newer installations are more often single lamp luminaires. Typical current practice is 300-500 lux provided by up/down lights with reflectors, double parabolics with reflectors or 200 lux from uplighters. Best practice is efficient double parabolic louvres, sometimes with some uplight: ballasts are usually high frequency. Occupancy sensing may be included and also sometimes dimming. The most advanced practice uses double parabolic louvres, hf ballasts and individual switching. Controls are likely to include occupancy sensing and daylight dimming.

Education 

Old installations used tungsten lamps giving around 100 lux. Newer existing installations have fluorescent luminaires with white cross louvres or opal diffusers, sometimes reflectors. These are still being installed in some typical new installations, although other new installations make use of single lamp luminaires with simple louvres or sometimes diffusers. Simple manual controls are typical. Advanced practice uses efficient louvre luminaires with reflectors and high frequency ballasts with occupancy sensing and daylight dimming. Most advanced practice uses very efficient luminaires with T5 lamps. 

Finland

Offices

Existing installations are generally direct lighting to high light levels using multi-lamp fluorescent luminaires with poor glare control. Older buildings have simple manual switching, but newer installations sometimes have time controls. Newer public sector offices generally have single lamp luminaires, with individual switching in some cases. Typical new installations have single lamp luminaires with low brightness louvres. Some automatic controls are used. Best practice installations have more controls, including occupancy detectors and time based controls. General lighting illuminance levels are often lower and local lighting is used. A minority of best practice installations use indirect lighting with local lighting or luminaires giving both general lighting and task lighting together from the same luminaire.

Education

In the higher education sector in Finland, older installations usually consist of twin lamp fluorescent luminaires, in some cases with old T12 lamps, with white louvres and conventional ballasts. Newer installations use single lamp luminaires, in some cases with parabolic louvres. Manual switching is common. Separately switched blackboard lighting may also be provided. In new installations, single lamp luminaires with parabolic louvres and some uplight are used. High frequency ballasts are common; there may also be some manual dimming control. Occupancy sensors would be included in best practice, with lower illuminances in secondary spaces. Daylight linking and other controls may also be included in a small minority of cases, together with T5 lamps.

Sweden
Offices

Older office lighting generally consists of recessed fluorescent luminaires with relatively poor optical control. Better existing installations have recessed luminaires with better optical control or pendant luminaires with both upward and downward components, some with electronic high frequency ballasts. For new installations there is considerable variety. Around half use conventional magnetic ballasts. Better installations have hf ballasts. Indirect lighting is quite common. Luminaires may be switched individually or in small groups. Best practice installations are carefully designed to relate the lighting to the task. Occupancy and other controls are used. All luminaires will have high frequency ballasts, indirect lighting is common. Compact fluorescent and T5 lamps are used. The best installations make good use of daylight and mix indirect and direct lighting.

Education

New installations have zonal switching and may have high frequency ballasts. Best practice may also include occupancy sensors.

11.2 West

UK 

Offices

Older installations, possibly up to 20 years old, many in smaller buildings, often provide quite high illuminances from inefficient equipment. Typically this will consist of regular arrays of ceiling mounted luminaires with inefficient wirewound ballasts and halophosphate lamps, often with opal diffusers and manual control. Better, newer installations are likely to have T8 lamps, but ballasts will be magnetic and controls relatively simple. Typical new installations will generally have luminaires with specular louvres and may have electronic ballasts, possibly with dimming and occupancy sensing. Best practice installations have high efficiency specular louvre luminaires, usually with a single linear lamp or compact lamp, with high frequency dimming, possibly with daylight linking and occupancy sensing in some areas. 

Education

Old installations in schools were often tungsten filament lamps, but few of these now remain. Most existing installations have twin lamp prismatic surface mounted luminaires, together with a reflector luminaire lighting the blackboard. Simple manual switching, possibly in zones related to available daylight, is widespread. Most new installations use similar, but more efficient modern equipment. High frequency operation is rare. Manual control still predominates. Hours of use are relatively low because of the good daylight availability in most schools and the relatively short day, except where there are evening classes. The higher education sector generally has lighting more like offices. 

11.3 Central

Belgium

Offices 

Older installations typically have twin 58W fluorescent luminaires with magnetic ballasts with prismatic diffusers or twin 36W luminaires with white reflectors. A small proportion of new installations have luminaires with twin 36W lamps, low loss ballasts, aluminium reflector with white painted baffles. More commonly, single 58W fluorescent lamps with low loss ballast, reflector in high reflection aluminium with parabolic aluminium louvres are used. Best practice would use high frequency electronic ballasts, possibly dimmable, and include individual control of each luminaire.

Education

Existing education buildings typically use twin 58W fluorescent lamp luminaires with magnetic ballasts (iron/copper) and opaque shielding. Better installations use twin 36W fluorescent lamps with magnetic ballasts (iron/copper) and white painted reflector with white painted baffles. New installations typically use twin 58W fluorescent lamps with low loss ballasts, aluminium reflector with white painted flat baffles or twin 36W fluorescent lamps with low loss ballasts, aluminium reflector with parabolic formed baffles in aluminium. Best practice installations use single 58W fluorescent lamps with electronic ballasts and specular reflector. There are no automatic lighting controls used except in a very small number of advanced installations using twin 35W (T5) fluorescent lamps, electronic ballast, reflector in high reflection aluminium with aluminium baffles, where individual lighting control and occupancy detection are used.

Netherlands

Offices

Existing installations typically consist of luminaires with three T8 x 36W lamps, magnetic ballasts, white painted reflectors with white painted baffles or prismatic or opaque shielding. Better installations have twin T8 x 36W, luminaires with magnetic ballasts, white painted reflectors with white painted baffles or prismatic or opaque shielding. Typical poorer new installations differ little from these, but better installations have luminaires with twin T8 32W lamps, electronic ballasts and specular reflectors. Best practice installations use luminaires with a single 50W lamp, electronic ballasts and specular reflectors with simple manual control. The most efficient installations use T5 lamps, with dimmable electronic ballasts and individually lighting control. Sometimes also occupancy detectors are installed. 

Education

Most existing installations have luminaires with twin 58W T8 lamps, magnetic ballasts, unshielded lamps or white painted reflectors with white painted baffles or prismatic or opaque shielding. New installations typically have luminaires with twin T8 36W lamps, magnetic ballasts, white painted reflectors with white painted baffles or prismatic or opaque shielding. Alternatively single 58W lamp luminaires with magnetic ballasts, white painted reflectors with white painted baffles or prismatic or opaque shielding may also be found. Best practice installations use single 50W T8 lamps with electronic ballasts in luminaires with specular reflectors. A small percentage has dimmable electronic ballasts and individually lighting control. Sometimes also occupancy detectors installed. 

Germany

Offices

Poorer existing installations use opal or prismatic luminaires with T12 lamps, often halophosphate, and conventional magnetic ballasts. Secondary rooms, including corridors, may be lit with incandescent lamps. Better installations have prismatic controllers, sometimes even mirror reflectors or white louvres. Around half use T12 lamps and half use T8, often triphosphor, lamps. Secondary spaces may be lit with louvred luminaires and compact fluorescent luminaires. New installations are typically composed of ceiling mounted luminaires with mirror louvres, aluminium profiled blades or parabolic louvres that may be diffuse or highly reflective. Luminaires may be multi-lamp, usually with triphosphor T8 lamps and low-loss ballasts. Compact fluorescent lamps are often used in secondary areas. Daylight linked control is typical. Better installations use pendant, direct/indirect luminaires with louvres, sometimes parabolic. Triphosphor fluorescent lamps are used with partly dimmable electronic ballasts. Control is usually daylight linked switching or dimming. Best practice uses work place lighting with free-standing or pendant luminaires with dimmable hf ballasts and individual switching or dimming, sometimes daylight linked. A small number of prestige installations use T5 fluorescent lamps with mirror louvres or prismatic panels and high utilisation factors.

Education

Poorer existing primary schools are lit with opal or prismatic luminaires with T12 lamps, often halophosphate, and conventional magnetic ballasts. Secondary spaces may be lit with incandescent lamps. Better installations are mostly prismatic troffers without mirror reflectors or with white louvres. Triphosphor T8 fluorescent lamps with conventional magnetic ballasts are common. Secondary rooms may use compact fluorescent lamps or incandescent. New installations use prismatic troffers with mirror reflectors giving symmetric or asymmetric distributions. Triphosphor T8 fluorescent lamps are used with low-loss ballasts. Group switching is common. Secondary rooms generally use compact fluorescent lamps. Better installations use mirror louvred luminaires with aluminium profiled blades. Secondary rooms use louvred luminaires with compact fluorescent lamps. Daylight linked control may be used. Best practice is to use mirror louvred luminaires with profiled aluminium blades, T8 triphosphor fluorescent lamps with partly dimmable high frequency ballasts. Controls switch, or sometimes dim, in response to daylight availability. A few installations use T5 lamps. Lighting in most existing secondary schools is from luminaires with opal acrylic diffusers. Luminaires in secondary rooms sometimes have glass covers or white louvres. Lamps are mainly T12 halophosphate tubes with conventional magnetic ballasts. Additional blackboard lighting is often provided. Secondary rooms may have compact fluorescent lamps. Better existing installations use prismatic troffers, mostly without mirror reflectors, sometimes luminaires with white louvres are used. High efficiency T8 triphosphor lamps with conventional ballasts are usual. Extra lighting is provided for the blackboard. Secondary rooms are lit with compact fluorescents. New installations use prismatic troffers with symmetric or asymmetric mirror reflectors, T8 lamps and low loss ballasts. Additional local lighting may be provided. Secondary rooms use compact fluorescent luminaires. Alternatively, luminaires with mirror louvres and profiled aluminium blades may be used producing symmetric or asymmetric distributions. Triphosphor lamps with low loss ballasts are common. Best practice installations use luminaires with highly reflective parabolic mirror louvres, mostly symmetric, and electronic high frequency ballasts and daylight linked switching or dimming. In the higher education sector, poorer existing installations have luminaires with opal acrylic diffusers, these are glass in secondary rooms. Both T12 and T8 lamps are used with conventional magnetic ballasts. Secondary rooms contain compact fluorescent lamps and tungsten lamps. Better installations consist of prismatic troffers with symmetric or asymmetric distributions. White louvre luminaires may also be found. Triphosphor T8 fluorescent lamps may be used with conventional or low loss magnetic ballasts. Controls consist of group switching and sometimes dimming. New installations have mirror louvre luminaires with profiled aluminium blades and triphosphor T8 lamps with low loss ballasts. Better installations use louvre luminaires with matt, highly reflective parabolic mirror louvres. These luminaires are predominantly symmetric. Triphosphor T8 lamps with electronic ballasts are typical. Group switching and dimming may be linked to daylight availability and constant illuminance control may be found. A small number of best practice installations use pendant direct/indirect luminaires with mirror louvres with triphosphor T8 lamps and high frequency ballasts. Compact fluorescent lamps are used in secondary areas. A small number of installations use T5 lamps. Controls include daylight dimming and constant illuminance controls.

11.4 Mid

France

Offices

Older office installations may contain T12 lamps and wrap-around diffusers. 1.5m and 1.2 m luminaires are most common. Better installations have louvres and T8 lamps, 1.2 m are most common, but there are a significant number of 600mm square luminaires. Typical new installations use 600mm square luminaires containing 4 18W lamps and white or semi-specular louvres. They may also incorporate some centralised daylight linked switching and occupancy sensors. Best practice would include daylight linked dimming and low brightness louvres, possibly with T5 lamps.

Education

A small proportion of existing schools are still lit using tungsten filament lighting, but most use fluorescent lighting, typically twin 40W symmetric luminaires giving a relatively low general illuminance and an asymmetric luminaire to light the board. New installations are usually 600mm square recessed luminaires with 4 x 18W lamps and white or specular low brightness louvres, together with an asymmetric luminaire to light the board. Best practice incorporates occupancy sensing, daylight linking and central control.

South

Italy

Offices

Existing offices range from installations using incandescent and fluorescent lamps with manual controls to those using energy efficient fluorescent lamps with electronic ballasts, presence detectors, daylight linking and microprocessor controls. Although typical new installations use manual controls, best practice installations use automatic controls which not only respond to daylight, but also maintain constant illuminance.

Education

Existing higher education buildings typically have recessed prismatic luminaires with fluorescent lamps with simple on-off control. Loadings in corridors are lower than in rooms. New installations typically use recessed or surface mounted fluorescent luminaires with comfort and darklight optics, manual dimming and on-off control. Levels in corridors are lower then in rooms. Automatic dimming and daylight control may also be included.

12 Energy Use, Potential Savings and Financial Assessments

12.1 Assessments of energy use and potential savings

Table 5 gives the energy use for lighting and potential savings from upgrading to current typical or best practice. These have been derived from the data generated in this project from the interviews with lighting professionals. 

Substantial energy savings are possible. Some existing stock is upgraded each year, some demolished and new built. The average stock therefore gradually improves as old inefficient installations are replaced by newer more efficient ones. However much of the existing stock remains unchanged. Upgrading this unchanged part of the current office lighting stock to the standard for typical new installations being installed today would give a saving between 20% and 47% of the current energy used for lighting, depending on the country considered. The largest potential savings are in Germany and Scandinavia in excess of 45%, the lowest in the UK at under 20%. This would give a 34% saving across the EU as a whole. Upgrading to current best practice would raise this saving to around 55% for the EU, with variations between 45% and 68% depending on country. The potential savings in schools are somewhat lower. A saving across the EU of 30% would result from upgrading all existing lighting to typical current practice. There are significant variations between countries with Germany showing a potential saving of 42% but Belgium only 8%. If the lighting was upgraded to best practice, a saving of 54% would be realised. Again there are significant variations between countries.

The confidence with which these figures can be accepted would be greatly increased if they could be cross-checked with data for lighting energy use derived from other sources. As mentioned in the introduction to this part of the report, chapter 9, the available data is extremely scarce. What little does exist is generally for the service sector as a whole, which includes offices, shops, education, hospital, leisure and other buildings. The draft report by Borg and Mills mentioned above identifies lighting use in the service sector for the EU and also individually a number of the countries in this present study. It can be seen from Table 5 that the total current energy consumption for lighting in offices derived from this present study is approximately one quarter (approx. 29 TWh) of the service sector lighting energy use (approx. 106 TWh) found by Borg and Mills. UK figures for lighting use in offices derived from extensive surveys and other data show that office lighting uses only around one tenth  of service sector lighting energy. Absolute figures also differ significantly. Energy use for lighting in offices in UK is estimated to be 3697GWh/yr based on detailed surveys of over 150 UK offices. This is significantly less than the figure derived from the questionnaire responses, which indicate an energy consumption 50% higher.  Information on UK offices indicates a floor area of 121km2 compared with the figure from Prolicht of 106 km2. If this is taken into account, the office lighting energy consumption found from the questionnaire responses is around 70% too high. 

There are a number of possible reasons for these discrepencies. 

· The definition of floor area is not always straightforward. They can be expressed as gross or net depending on whether the building’s external or internal dimensions are considered. A more appropriate measure for energy calculations is to use treated floor area, that is excluding untreated areas such as plant rooms. This could lead to differences in floor area up to 30%. 

· The views of the respondents may be overly pessimistic. If they have considered the existing stock to be lit principally by lighting of the type installed 10 or 20 years ago, this will not take account of the more efficient installations of recent years.

Estimates of energy used for lighting in UK schools indicate even greater disagreement with the total consumption value obtained from the questionnaire results. However lighting in schools represents betweeen 2% and 3% of service sector lighting energy use in UK. The results of the present study indicate an annual energy consumption for school lighting of 15TWh/yr, closer to 6% of Borg and Mills service sector lighting consumption.  There are a number of possible reasons for this in addition to those mentioned above for offices. While the occupancy periods for offices are reasonably consistent across Europe, school occupancy varies considerably between countries. 

Despite the uncertainties surrounding the  energy consumption values in Table 5, the data on typical lighting installations, their installed load (W/m2) and time of use are likely to be reasonably robust for individual cases. The percentage energy savings that can be achieved are therefore also likely to be reasonable expectations of the potential savings for general assessments. 

The values in Table 5 represent the total technical potential saving if all existing installations were upgraded to the standard of typical new installations, or all new and existing installations were upgraded to best practice. A Green Light programme, which did not involve subsidies, would only expect to have a significant effect on actions, which had a reasonable payback period and hence represented good value for money. 

Table 5. Energy use and potential savings for European offices and education buildings.

Country
Current consumption
Conversion of average existing installation to:



new typical
new best practice


Offices
Schools
Offices
Schools
Offices
Schools


GWh/yr
GWh/yr
GWh/yr
%
GWh/yr
%
GWh/yr
%
GWh/yr
%

NORTH











Denmark
1145
209
535
47
26
12
759
66
125
60

Finland
459
317
132
29
94
30
287
63
178
56

Norway*
643
261
260
40
65
25
415
64
156
60

Sweden
808
600
368
46
192
32
537
66
377
63

WEST











Ireland
128
196
20
15
77
39
60
47
118
60

U.K
4805
3071
863
18
1256
41
2401
50
1878
61

CENTRAL











Austria
787
317
271
34
85
27
443
56
173
54

Belgium
1136
600
394
35
49
8
590
52
295
49

Germany
3386
1909
1628
48
794
42
2311
68
1147
60

Luxembourg
121
8
41
34
2
20
68
56
4
49

Netherlands
2342
800
573
24
282
35
1269
54
466
58

Switzerland*
797
247
279
35
68
28
452
57
136
55

MID











France
7023
1375
2594
37
118
9
3151
45
118
9

SOUTH











South
6688
5576
2336
35
1566
28
3860
58
3137
56

Total W-Europe
30269
15486
10294
34
4673
30
16604
55
8307
54

Total E.U.
28829
14979
9755
34
4540
30
15737
55
8015
54

12.2 Economic assessment

Payback periods for conversion of existing installations to typical current practice or to best practice are given in Table 6.

Table 6. Payback Periods 

Country
Conversion of existing, poorer installation to:
Marginal conversion of existing installation to best practice over typical


new typical
new best practice



offices
schools
offices
schools
offices
schools

NORTH







Denmark
11
25
12
22
15
17

Finland
33
42
29
42
22
43

Norway*
21
32
21
29
21
24

Sweden
41
39
41
34
41
27

WEST







Ireland
12
21
19
21
29
22

U.K
11
18
17
19
26
19

CENTRAL







Austria
8
10
9
11
13
13

Belgium
3
7
3
5
6
3

Germany
35
25
40
36
58
87

Luxembourg
9
11
10
12
15
15

Netherlands
8
6
8
6
9
6

Switzerland*
6
7
7
8
10
10

MID







France
11
25
24
25
113


Average
10
14
11
13
12
12

* non-EU

Payback periods differ greatly from country to country and are generally much longer than would have been expected. Much of this variation is caused by the large differences in data for the different countries, see Table 3 and Table 4. Installation costs vary by a factor of almost 4 with Belgium being one of the cheapest and neighbouring Germany one of the most expensive. As noted previously, hard data was virtually non-existent and the analysis is based predominantly on the data gathered from the surveys of professionals within a number of countries. It seems highly likely that the different respondents put different interpretations on the questions. It is unclear for example how much of the costs were related to issues such as wiring, trunking, switchgear etc. 

The fact that the data used as input for the spreadsheet study represents the average situation should also be remembered. The payback periods for lighting upgrades will vary considerably between individual cases. The ways of allocating costs for lighting upgrades will also be important in determining the payback period; for instance, if the electric wiring is so old that it needs to replaced for safety reasons, is this a cost that will be borne by the lighting upgrade or by another account. A case like this also has implications for determining the marginal costs for upgrading to the best practice lighting. The costs quoted represents the average costs, including the whole installation. Thus, we cannot tell what the marginal cost to put in best practice lighting would be if the basic wiring etc is already paid for. For example, upgrading from magnetic ballasts to hf electronic ballasts when new luminaires are being installed is often quoted as having a payback time of around 3 years. This is based solely on the differences in cost between the magnetic and electronic ballasts and the likely resulting energy (and hence cost) savings. No other costs are considered.

There are also anomalies where respondents interpreted ‘better’ installations as being better lighting quality rather than lower energy consumption. There was also insufficient data on best practice in French education buildings to differentiate reliably between typical and best practice. Data for the South region is particularly sparse and unreliable. The calculated payback periods here are longer than the typical life of the installation and are not included in Table 6. In general payback periods for schools are longer than for offices because of the lower annual hours of use. 

In summary, the calculated payback periods for the lighting upgrades are generally longer than normally quoted. This may be due to different interpretations by the respondents to the questionnaire. In particular, the request for data on ‘better’ lighting installations seems to have been interpreted at least by some respondents as meaning better quality lighting, rather than more energy efficient lighting. This may have led to comparisons between very different types of lighting installations such as comparing ceiling mounted downlighting with uplighting. This could reduce or nullify savings resulting from use of more efficient equipment such as lamps, ballasts and controls. More detailed data would allow these comparisons to be made more fairly. 

Part III
Summary, conclusions and synthesis discussion

13 A summary of lessons learned from programme tools and approaches

This chapter presents the main findings from the report’s discussion of best practices and (mostly voluntary) approaches to increasing the efficiency of commercial lighting. Annex A presents an overview of programme tools discussed in the report.

13.1 Market transformation

Procurement and bulk purchases: Tools to support massive market transformation 

The complexity of a procurement process increases when buyers in several countries are involved, and such a process is not recommended for the Green Light Programme. However, an existing Green Light programme and the network it constitutes would help increase the effectiveness of the procurement action of an individual country. The cost of testing and verification can also be shared.

The EU Green Light programme planners might consider an “A -list” type approach similar to that used by the successful Danish A-Club. Examples of equipment that could be on this list include CFLs that meet the specifications of the forthcoming EU CFL quality charter, and ballasts that meet the proposed EU Ballast Directive. As the proposed Ballast Directive would be gradually phased in from 2001 through 2008, an “A-list” that included efficient ballasts would be a way to hasten the Directive’s effect. Purchasing guidelines along the lines of the US Federal Energy Management Programme may also be a fruitful approach.

Lessons learned from the Thai “market washing” experience

The Lessons Learned from the Thai market washing experience are broadly applicable to Green Light. Close engagement with the private sector is an essential part of any market transformation programme. Support from top-level management, in Europe as in Thailand, helps ensure a programme’s success; indeed, this is already a key component of Green Light. A two-pronged National-Local marketing strategy may be an effective way of increasing businesses’ participation in Green Light. Finally, Green Light should seek to identify synergies between its marketing and promotion efforts, and those of manufacturers.

The commission may wish to explore whether similar conditions exist for other lighting products, that would allow low-efficiency products to be “washed” out of the market through a combination of voluntary agreements with manufacturers and distributors, and informational support (advertising, training etc) from member States.

Benchmarks as a Tool to Spur Manufacturers to Develop Better Products

The benchmarking approach appears to encourage luminaire manufacturers to perform better than before. A crucial aspect is the nature of the benchmark specification: it is not enough to just specify energy requirements and let normal lighting guidelines do the rest. In both Finland and Sweden, the project specifications were tougher than the guidelines issued by the lighting engineering societies. Green Light may find it difficult to motivate lighting upgrades on cost savings and payback arguments alone. The Swedish approach, where ergonomics and environment is used as an equally important promotional argument may be more fruitful in the long run. In the Swedish example, the tough specifications served to gain the confidence of the market.

Both the Swedish and the Finnish benchmarking projects resulted in specific luminaire solutions based on the availability of products in these two countries. It is thus not possible to promote these luminaires as general solutions on an EU-wide basis. However, one can imagine a European list where the availability of luminaires in various national markets is indicated. Also, it seems feasible to run similar benchmark programmes in individual nations or regions. 

Finally, it should be noted how especially the Swedish programme, but also the Finnish one, used a multitude of activities and promotional tools in order to secure success. For instance, the programme design requirements were published and promoted, and in Sweden, the luminaire programme was linked to both the ballast procurement and to comprehensive “green offices” programme. The facts and benefits of electronic ballasts were communicated to all electrical installers in Sweden, and the office lighting programme’s design requirements were supported by research on lighting and health.

13.2 Summarising two national comprehensive programmes

The UK Lightswitch programme: the importance of co-operation

Several aspects of the UK Lightswitch programme are noteworthy for EU Green Light. Lightswitch has sought to co-operate with existing organisations: for example, it is receiving programme design input and market data from the UK Lighting Industry Federation (LIF), forming an alliance with the Electrical Contractors Association, engaging BRECSU to perform the training associated with the programme, or sharing information with the DETR’s Best Practice programme. This co-operation provides a model for the way in which other Energy Agencies implementing Green Light could integrate Green Light with existing institutional capabilities and activities. 

LIF’s provision of monthly market data is an essential tool for tracking programme effectiveness. As it allows the programme to be quickly modified in response to the data received, it also helps ensure the programme’s success.

Lessons Learned from the US EPA Green Lights Programme

· Programme materials (MoU, case studies, software, reporting forms, etc.) should be kept as simple as possible. Complex material does not get used, and may even turn people away from the programme.

· Support from the highest levels (CEO) helps ensure the full participation of the rest of the organisation.

· A “Quick Start” provision in the MoU, in which participants commit to start implementing their lighting retrofits within 180 days of signing, significantly helps increase the level of Partners who follow through on their commitments.

· The programme should explicitly address the internal organisational challenges a Partner will face in signing and implementing the MoU, such as making energy efficiency a priority, organising EU Green Light meetings, planning the retrofit, and changing corporate thinking so as to view energy efficiency upgrades not as cost centres, but as profit centres.

Flexibility to change programme elements in response to feedback from Partners and Allies was an inherent requirement for the EPA Green Lights’s success – it allowed the programme to learn from experience, and to evolve with the market. This flexibility is a natural strength of a voluntary programme – because it is not beholden to the slow regulatory or legislative process, a voluntary programme can move quickly to adapt to the changing needs of its target group.

13.3 Dissemination and financial tools

Recommendations Based on Utility DSM Programmes

In the face of deregulation, utilities will probably not run demand-side management programmes unless they face a government requirement to do so. Nevertheless, European Utilities are in a privileged position to play a significant role in the implementation of EU Green Light. 

· They have access to information on a customer’s usage patterns and energy bill expenditures; 

· they often have contacts with a customer’s energy manager; through bill stuffers, 

· they are able to send information to customers in a targeted way; 

· they often have past experience with and staff capacity for DSM programmes;

· furthermore, many European utilities have already developed programme material, such as informational brochures or training courses, that can be of use in the development of EU Green Light.


EU Green Light should ensure that a mechanism exists to engage these valuable allies in its programme activities. In countries where utility DSM initiatives are well developed, EU Green Light may be able to drawn upon their experience. Conversely, in countries where utilities have not yet developed significant or effective DSM measures for commercial lighting, it may be useful to take steps to make utilities aware of the EU Green Light materials. In general care, should be given to the integration of EU Green Light with existing utility initiatives. 

In some member states, utilities may have the capacity to arrange “lease to buy” financing for energy-efficient equipment; for example, such arrangements exist in Germany, in conjunction with local authorities. A customer could repay a portion of the equipment cost through the electric bill. Such a financing mechanism could be a helpful tool for overcoming the first-cost barrier of lighting upgrades. 

In countries with a number of distribution utilities, it may be useful to consider the example of the UK. The UK’s 14 Public Electricity Suppliers are required to channel DSM funds to the UK Energy Saving Trust (EST). The UK utilities regulator stipulates that utilities must allocate “one pound per customer” towards energy efficiency. The utilities engage the services of the Trust to implement energy efficiency programmes on their behalf. This model may also provide a means for electric utilities to participate in EU Green Light.

The Dutch model for utility programmes is somewhat different: utilities run their own programmes, but routine administrative tasks are performed by a single centralised “back office.” This may serve as a model for the way in which regional energy efficiency agencies within a Member State could retain autonomy over EU Green Light in their region, and yet benefit from the economies of scale brought about by centralised performance of routine tasks.

ESCOs and Third-party financing as “implementation engines”

With lower energy prices, ESCOs appear to face an increasingly difficult task in marketing high-quality and efficient lighting. The experiences of the City of Stockholm, NUTEK and Motiva, indicate that customers may be willing to pay for increased lighting quality. If this could be coupled through an ESCO-type delivery mechanism, as in Stockholm, this could open up a new market. In-house energy management and third-party financing measures should be applied in large public organisations. Their large long-term ownership of a building stock means that lighting upgrades makegood economic sense even with long payback periods.

13.4 Additional tools

Using the International Monitoring and Verification Protocol (IMPVP) 

Experience from the US EPA Green Lights programme suggests that burdensome reporting requirements discourage some potential participants from signing the Green Lights MoU. Furthermore, proper monitoring and verification has a financial cost. Nevertheless, adhesion to a monitoring and verification protocol such as the IPMVP can offer several significant programme benefits, including

· increasing the overall level of savings from a project, and ensuring that the savings are maintained over the long term, 

· providing national governments with valuable information on verifiable CO2 emissions, 

· helping stimulate changes in the real estate market towards incorporating energy efficiency into mortgage calculations.

In the proposed pilot stage of Green Light (“demo Green Light”), it may be worthwhile for one (or more) of the participating Member States to consider using the IPMVP in some or all of their projects, and to share information on the results. One possibility would be to use the IPMVP to certify that buildings meet the criteria for a Green Light “seal of approval.” A more rigorous application would be to require all Green Light participants to apply the Protocol in the determination of savings from lighting upgrades. ESCOs implementing Green Light upgrades could also apply to protocol.

If in the long term, Green Light moves to a whole-buildings approach, programme planners may wish at that time to consider the value of integrating the IPMVP into the programme framework. 

Role for Building Energy Labels and Performance Standards

Whole building energy labelling and performance standards are currently outside the purview of Green Light, as they address overall energy consumption, not just lighting. Nevertheless, the Green Light programme planners may wish to consider whether some elements of the Dutch building performance standards or the Danish building energy labels may be adapted for Green Light. The Dutch energy performance standard includes specific lighting requirements. An important aspect of the Danish building energy label is that the labelling heightens awareness of energy efficiency issues both during building operation and at the time of sale. 

If, in the long term, Green Light moves to a whole-building approach, it may be worthwhile to reconsider energy labelling and performance standards at that time.

The Whole-building Approach: an Option for the Future?

While a whole-building approach offers definite advantages in terms of energy savings, it requires a more considerable administrative structure and ally network. Given that Green Light will be the first European energy efficiency programme of its size and scope, programme planners have made the prudent decision to design a programme limited to lighting. It might nevertheless be useful for programme planners to keep in mind that at some point in the future, it might be to the programme’s advantage to expand to a whole-buildings approach. 

It would also be instructive for programme planners to obtain periodic updates on the experience of the US EPA in the transformation of Green Lights to ENERGY STAR Buildings.

14 Moving forward on EU Green Light: Synthesis and general discussion

14.1 Market transformation: The fundamental goal

It is useful at the beginning of this section to remind ourselves of the overall goal of EU Green Light: to reduce European CO2 emissions by increasing the energy efficiency of lighting in commercial buildings. Implicit in this goal is a secondary goal of market transformation for the commercial lighting market. For it is only through market transformation that high-level energy savings can be achieved. This market transformation can take place at two levels: first, increasing the penetration of energy-efficient equipment and to make it more affordable, and second, increasing the overall efficiency level of lighting equipment available on the market. In a more extended perspective, this market transformation should make high-quality lighting and energy-efficient lighting synonymous. It is important to remember that the building stock is continuously renewed. Assuming an average replacement cycle of 20 years, this means that 5 % of the building stock is renewed each year. The Green Light Programme should see this as a golden opportunity and encourage decision makers to make the incremental investment needed to achieve high-quality, energy-efficient lighting when they are renewing their building anyway.

EU Green Light is currently addressing the first goal of increasing the penetration of energy-efficient equipment. The MoU will commit companies to install energy-efficient equipment. Engagement of trade allies, such as through a well-designed contractor training course, can lead to changes in the way contractors specify equipment, giving a new priority to energy efficiency. It will be important to make sure that contractors have incentives for specifying efficient equipment.

EU Green Light, as planned for the pilot stage, is not directly addressing the second level of market transformation, i.e., of increasing the efficiency level of lighting equipment. It may be worthwhile for EU Green Light programme planners to consider programme tools that would encourage manufacturers to increase the efficiency level of their products, either by developing and promoting new, more efficient equipment, or by removing less efficient products from the market. Specifically, in the area of ballasts, EU Green Light could encourage purchasers to select the more efficient ballasts available on the market, so as to hasten the impact of the proposed EU Ballast Directive. One way to do this would be through an A-list purchasing scheme, similar to that run by the Danish Electricity Saving Trust (see section 3.5). 

Energy Agencies in certain Member States (e.g., Motiva in Finland, STEM in Sweden, the Danish Electricity Saving Trust) have experience with market transformation approaches that could be of value to EU Green Light. By encouraging these agencies to integrate their experience into EU Green Light programme implementation, the EU Green Light programme planners can take advantage of the fact that, unlike US EPA Green Lights, EU Green Light will be implemented by a number of independent energy agencies.

14.2 Savings potentials and long payback periods

The analysis in Part II has identified significant opportunities for reducing the energy consumed by lighting in offices and educational buildings. A third of this energy could be saved if all existing lighting in offices in the EU were upgraded to typical current practice for new installations. If the upgrade were to best practice standards, then energy consumption for lighting could be reduced by half. Substantial savings could also be made in lighting of educational buildings, although these are generally lower than for offices. The lower hours of use in educational buildings are a significant factor here, as also is the required lighting quality. These conclusions can be used by European Commission and national implementing agencies when considering initiatives to reduce lighting energy consumption in office and educational buildings.

The calculated payback periods for the lighting upgrades are generally longer than those normally quoted. This may be due to different interpretations by the respondents to the questionnaire. In particular, the request for data on ‘better’ lighting installations seems to have been interpreted at least by some respondents as meaning better quality lighting, rather than more energy efficient lighting. This may have led to comparisons between very different types of lighting installations, such as comparing ceiling mounted downlighting with uplighting. This could reduce or nullify savings resulting from use of more efficient equipment such as lamps, ballasts and controls. More detailed data would allow these comparisons to be made more fairly. For example, the choice of electronic ballasts compared to conventional magnetic ballasts in fluorescent lighting in offices is often quoted as having a payback period of around 3 years. 

The fact that the data used as input for the spreadsheet study represents the average situation should also be remembered. The payback periods for lighting upgrades will vary considerably between individual cases.. The ways of allocating costs for lighting upgrades will also be important in determining the payback period; for instance, if the electric wiring is so old that it needs to replaced for safety reasons, if this is a cost that will be borne by the lighting upgrade or by another account. A case like this also has implications for determining the marginal costs for upgrading to the best practice lighting: Thus, the study cannot fully answer what the marginal cost to put in high-quality lighting could be if the basic wiring etc is already paid for. In parallel to this, the study does not fully answer what the marginal cost for high-quality, energy-efficient lighting is in new construction.

The sources of data are too few, especially for Southern Europe, to allow this report to provide a definitive picture of European lighting energy and cost scenarios. However, we trust our sources to have a good knowledge about the national markets within which they are active, and the report should thus provide in broad terms a reasonably reliable assessment. We are eagerly looking forward to future studies, based on many interviews and thorough surveys, such as the DEFU-led study schedule to report in spring 2000. We also encourage national and EU institutions to fund further research. The results would go far beyond that of academic interest. With the needs to verify greenhouse gas emissions reductions within the Kyoto agreement and imminent mechanisms for carbon trading, any further knowledge will be of strategic importance. 

Financial incentives and lowering costs

It is beyond the scope of our study to propose the introduction of financial incentives. However, in parallel to the US Green Lights programme, the programme can direct Partners to rebates and other available financial incentives administered by other programmes. Given the long payback periods in some cases, this may become an important part of the programme. It is an important task of the programme to increase the speed of learning and to help bring costs down, especially the transaction costs for deciding on and implementing an efficient lighting system.

Moreover, the Green Light programme (and associated programmes) must develop methods for cheaply identifying the best objects for lighting upgrades in terms of acceptable paybacks. In the light of this, it is paramount that the Green Light programme carefully gathers data from involved partners so that more accurate assumptions and recommendations can be made.

14.3 General recommendations

If EU Green Light is to be implemented in all member states, it will be important for the initial programme design to be flexible enough to adapt itself to countries’ varying levels of ongoing (or planned) activity. Given the extent of materials already produced, EU Green Light implementers should make a systematic inventory of existing European resources (handbooks, training manuals, brochures, etc) upon which they can draw.

National agencies have also funded a great deal of research into energy efficiency. This report has not attempted to catalogue that research. EU Green Light should include national research as well as EU-sponsored research in its research database.

After a time, once the Green Light programme is running smoothly within the European Union, the Green Light programme planners may wish to consider expanding EU Green Light to Accession States. Most Central and East European countries already have in place an active, well-connected, and capable energy centre that is well-positioned to implement an efficient lighting programme.

“Leadership by example,” is an approach which EU Green Light should seek to use. The facilities of participating organisations should demonstrate good lighting practices. EU Green Light should also seek to enlist the participation of high-profile new buildings under construction, both in the government sector and in the private sector.

14.4 “The whole is greater than the sum of its parts:” Drawing advantages from EU Green Light’s multiple implementing agencies

EU Green Light will be implemented by a number of different energy agencies, and in a number of different Member States. This multiplicity and diversity is one of the strengths of Green Light, but also constitutes an area that needs to be carefully managed lest it lead to programme weaknesses.

Playing to the strengths of a programme with multiple implementing agencies

The multiple and international nature of the Green Light implementing agencies leads naturally to certain opportunities for a strong and effective programme. Green Light programme planners must design the programme so as to be able to take advantage of these opportunities. The Commission should also keep the opportunities in mind as it seeks to enlist the participation of energy agencies throughout the EU. Some of these opportunities include:

· Cost sharing
The participation of different Member States in the programme presents a natural opportunity for cost sharing. Certain activities, such as product testing, might be too costly for a single energy agency to undertake, but become possible if several agencies pool resources. EU Green Light programme planners should differentiate between tasks that can be done locally and centrally, and identify areas of the programme that could benefit from cost-sharing. Some initial ideas include overall programme administration, web site design and maintenance, product testing, bulk purchases and procurement, and monitoring and evaluation (see below).

· Potential for “idea laboratories” 
Individual energy agencies can act as “idea laboratories” to develop and demonstrate approaches that can be used by other EU Green Light agencies. In order to allow this to happen, EU Green Light programme planners must give the individual energy agencies flexibility, and encourage them to take initiatives.

· Potential for bulk purchase or procurement
EU Green Light will be creating a de facto network of energy agencies, customers, and installers. This network could have considerable purchasing power. It may be worthwhile to consider whether this network could be used for such joint activities as a bulk purchase or a procurement. It may be too soon in the life of the programme to discuss this explicitly, but EU Green Light programme planners should build in the flexibility for running such activities in the future.

· Enlisting multinational companies
Many multinational companies have offices throughout the EU. If a company has signed up for EU Green Light in one Member State, it becomes easier for an energy agency in another Member State to obtain that company’s participation. To take full advantage of this synergy, EU Green Light could consider a central listing of participants (perhaps on a web site). An energy agency working with a multinational company could provide referrals to sister EU Green Light energy agencies in the company’s countries of operation.

· EU-wide market visibility
Related to the point above is the fact that multinational companies might appreciate the opportunity to create an EU-wide “green” image for themselves. Individual energy agencies could therefore also use the EU-wide nature of the programme as a selling point

· Network
Having multiple agencies working simultaneously on EU Green Light creates certain intangible but important benefits. Most important is the benefit that accrues from exchange of ideas among people working on the same project. A healthy competition among energy agencies can also improve results. The overall programme administration must be carefully structured so as to encourage, and provide a forum for, a high level of exchange on programme activities. While posting information on a web site is useful, nothing can replace in-person meetings. EU Green Light should have at least one meeting annually which gathers together all programme participants. Smaller meetings dedicated to a particular topic would also be useful.

· Different levels of experience
Certain member states (e.g., Finland, Sweden, Denmark, the Netherlands, Ireland, the UK) have more experience than others (e.g., France, Greece, Austria, Portugal) in implementing programmes similar to EU Green Light. To turn this disparity into an asset, the EU Green Light programme planners could encourage partnerships between energy agencies.

· “The whole is greater than the sum of its parts” 
EU Green Light has the potential for the whole to be greater than the sum of its parts, in other words, for the impact of the energy agencies working together to be greater than if each of the agencies were working on its own. It is useful to emphasise this point, as it is, after all, the raison d’etre for EU Green Light as an EU-wide programme. As EU Green Light programme planners put in place the programme superstructure, they must always keep mind the potential for the EU-wide nature of the programme to add value to local efforts, and they should be sure to foster this potential whenever possible.

Some of the more experienced energy agencies may well ask themselves “why should we participate in EU Green Light? What is the added value of the programme?” The points raised above should help allay their concerns.

Avoiding potential pitfalls of multiple implementing agencies

Institutional infrastructure needs to be designed so as to maximise the effectiveness of the programme, taking advantage of the benefits of multiple energy agencies while not falling into any of the potential pitfalls. Some ways to avoid potential problems include:

· Avoid “lowest common denominator” syndrome
The principal risk associated with multiple implementing agencies is that of the programme leaning to a “lowest common denominator” design, for example, lowering the efficiency levels of recommended equipment. In order to avoid this, while at the same time recognising that member states face different constraints, the programme must give individual energy agencies flexibility in the way they implement the programme. 

· Don’t underestimate costs associated with multiple languages
The international nature of EU Green Light entails the challenge of multiple languages, which should not be overlooked. While it is reasonable to speak of opportunities for sharing resources, EU Green Light programme planners should take into account the costs, in terms of both time and money, of sharing actual programme materials between Member State who do not share a common language.

14.5 There’s more to lighting than efficiency…

Several experiences indicate that lighting quality is an important sales argument for an increasing number of customers (especially in Finland, Sweden and the Netherlands). But is there any solid data that verifies this claim, or is it just marketing pitch?

The National Research Council in Canada recently completed a large study that linked lighting efficiency with quality, and showed that office workers actually performed better under high-quality lighting conditions (as defined by a reference group of designers). As it turned out, the cases with the best lighting conditions also were the most efficient lighting solutions
. More research will be needed to verify these claims, but the results are promising from an energy-efficiency point of view. A paper that followed up on the Canadian research applied their results to the US federal sector. Interestingly enough, the US paper found that if the lighting quality is insufficient, the financial costs in terms of productivity losses can by far outpace the financial savings achieved through energy and maintenance savings after an efficient lighting upgrade. This sends an important message to all programme designers.

Chapters 4 and 5 refer to Swedish research on flicker and electronic ballasts. The fact that electronic ballasts don’t flicker has been shown to have a positive impact on people who claim they are hypersensitive to electricity, and thus are unable to work in a normal office.

14.6 Don’t forget monitoring and evaluation

Finally, it is worthwhile to give careful thought to the process for monitoring and evaluating EU Green Light. The EU Green Light Monitoring and Evaluation (M&E) effort should rest on the cornerstones of comparability and feedback. The basic M&E data gathered in participating Member States must be uniform, in order to allow comparisons between countries and aggregations of country data into EU-wide data. A mechanism must exist for this data to be fed back to programme implementers, in order to allow them to make improvements to the programme based on the data gathered. To this end, it will be necessary to conduct both an impact evaluation and a process evaluation. The impact evaluation would gather such information as number of partners, number of square metres of space covered by MoUs, equipment installed due to EU Green Light, etc. The process evaluation would concern itself with the way in which the programme operates, answering questions on, for example, the effectiveness of the process for enlisting new Partners, or for imparting information to local facilities managers.

As discussed above in section 14.2, Green Lights should also gather data on existing installations and on upgrades in such a way that the data is useful for general analysis of energy use and payback periods. The database developed in the DEFU-led SAVE study could be used as a basis for entering future data. Thus, the database would be able to provide insight into the evolution of European lighting markets. 

14.7 General conclusion

There is a wealth of experience in promoting efficient lighting around Europe and in other parts of the world. Though this report only covers a part of the accumulated knowledge, the authors hope it will serve as inspiration to the EU Green Light programme managers and implementing agencies. 

Across Europe, there is a large variation in programme approaches, and experience has only partly been transferred among various actors. By providing a framework for a common programme, the EU Green Light Programme will surely facilitate transfer of knowledge between the various countries. It is the authors’ hope that this report will constitute a first step in such a knowledge transfer. 

14.8 Short summary of conclusions and recommendations

· Due to long payback periods, it is important that the programme develops methods to cost-effectively identify the most profitable upgrades. The programme planners should place effort in identifying various sources of financial incentives outside the programme, to which the participants can be directed.

· Involving several actors makes cost sharing possible, and the varying actors offer the potential of “idea laboratories”. It also becomes easier to involve multinational companies through the EU-wide programme identity. But in involving several agencies, the programme planners should avoid the “lowest common denominator” syndrome that can reduce programmes to a small set of unambitious elements. Instead the programme should find methods to harvest participants’ experience and boost dissemination of the various programme approaches through the EU Green Light network. The costs associated with language problems and should not be underestimated.

· Information on productivity, lighting quality and environmental concerns is an essential complement to information on energy and cost savings. These three aspects of energy-efficient lighting must fully integrated into the EU Green Light marketing message. 

· Third-party financing and energy service companies (ESCOs) may be important partners for EU Green Light. However, the long payback periods and falling energy prices create a risk that ESCOs will “cream-skim,” only engaging in a small number of highly profitable projects. If lighting quality can be made part of their service packages, the level of ESCO-led lighting upgrades would increase.

· Benchmark programmes that encourage luminaire manufacturers to develop better equipment with regards to both energy efficiency and visual quality may be a way to overcome the focus on economic payback. 

· Procurement tools may be used if attention is given to the characteristics of a multi-national, multi-agency programme. If technology procurement is used, the Green Light programme should act as a supporting network rather than becoming involved as an actor (although individual programme participants may be directly involved). Aggregate (or bulk) purchasing and procurement clubs, such as the Danish Electricity Savings Trust’s A-Club, can increase demand for the most efficient products already on the market. Procurement guidelines along the lines of the US Federal Energy Management Programme’s (FEMP) procurement challenge may be used to simplify the choice of efficient luminaires.

· Product labelling, building labelling and building standards can play an important role in encouraging investment in lighting upgrades. Even if standards and labelling are beyond the scope of the planned EU Green Light programme, these tools can be promoted by the programme. 

· It is too early to enter into a whole building approach, but when and if the EU Green Light programme chooses to do so, monitoring and verification, as well as building labelling, will become increasingly important. Therefore, the programme planners should build in flexibility that would allow these elements to be added later.

· Monitoring and verification can strengthen the Green Light programme. The study has identified the Internal Monitoring and Verification Protocol as an important instrument to consider for this purpose.

Annex A: Review of programme tools

Table 7 below identifies tools that are used by the programmes discussed in this Report. The Table provides a brief description of each tool, and gives examples of programmes that use the tool (the list of examples is not intended to be exhaustive). 

Table 7. List of programme tools and examples of their application

Recognition / commitments

General "corporate promises”

Loosely worded corporate promises on increasing energy efficiency 
UK “Making a Corporate Commitment”

Specific corporate commitments

Corporate commitments to take specific actions on energy-efficient lighting
EPA Green Lights, Danish A-Club 

Certificates when savings are in place
EPA Green Lights 

Competition and awards for programme participants

Media attention through a high-profile competition and award ceremony for programme participants
EPA Green Lights 

Programme logo for participants’ use
EPA Green Lights, Lightswitch 

Outreach, training and recruitment

Professional training

For lighting designers or installers on the characteristics and applications energy-efficient technologies.
Lightswitch, Irish Energy Centre, US EPA Green Lights 

Partnerships with trade allies

Allies include manufacturers and installers.
Lightswitch, US EPA Green Lights 

Information resources (written materials )

Impartial evaluation of technologies and brands
EPA Green Lights National Lighting Product Information Programme (NLPIP), Danish “Spaerepare list,” UK EST

Financing sourcebook

listing of sources of finance for lighting upgrades.
EPA Green Lights 

Project planning guidelines
EPA Green Lights, Irish Energy Center

Impartial sourcebook of qualified contractors
EPA Green Lights, Lightswitch 

Case studies,

 Documenting lighting upgrades in different sub-sectors (office buildings, restaurants, etc)
EPA Green Lights, Irish Electricity Supply Board, Lightswitch,  STEM

Labels, guidelines, standards

Voluntary standards 

A programme that adopts a standard more stringent than national efficiency standards.
 STEM (formerly Nutek) lighting programmes

Standards (legal instrument)

Standards for individual components, for equipment, of for overall systems.
Dutch Energy Performance Coefficient for lighting in commercial buildings.

Product labeling schemes

A label to identify energy-efficient products; label can also serve as quality assurance.
Lightswitch, Danish Utility “Spaerepare” list

Testing and demonstration


Danish utility “Spaerepare” list, Dutch “leadership by example” in government buildings.

Hands-on testing of equipment on-site
Thai market washing

Demonstration centers 

Technology demonstration centers
UK Energy Advice Centers (over 50 nationwide); also, manufacturers run demonstration centers that showcase their own technologies.

Demonstration projects
EPA Green Lights, Belgian utility programmes,  STEM (formerly Nutek), Motiva

One-stop shopping

One-stop shopping,

through catalogue, actual store, or web site (mostly used by small and medium-sized enterprises).


Market transformation

Cooperative procurement,


US FEMP, STEM procurement programmes, the Danish A-club.

Voluntary agreements with manufacturers
Thai Market Washing

Information resources (staff assistance)

Free impartial technical support
EPA Green Lights 

Outreach, training and recruitment

Professional training,

for lighting designers or installers on the characteristics and applications energy-efficient technologies.
Lightswitch, Irish Energy Centre, US EPA Green Lights; Germany’s education programmes

Partnerships with trade allies,
including manufacturers and installers.
Lightswitch, US EPA Green Lights 

Information resources (written materials )

Impartial evaluation of technologies and brands
EPA Green Lights National Lighting Product Information Programme (NLPIP), Danish “Spaerepare list”.

Financing sourcebook,

listing of sources of finance for lighting upgrades.
EPA Green Lights 

Project planning guidelines
EPA Green Lights, Irish Energy Center

Impartial sourcebook of qualified partners,

who can perform audits and installations of lighting upgrades
EPA Green Lights, Lightswitch 

Case studies,

 Documenting lighting upgrades in different sub-sectors (office buildings, restaurants, etc)
EPA Green Lights, Irish Electricity Supply Board, Lightswitch 

Financial Support

Rebates 

to the consumer or to the manufacturer to cover part of the cost of energy-efficient equipment.
Lightswitch (rebate per product), Belgian utilities (rebate per KW savings), Dutch utilities.

Credits

such as soft loans, revolving funds, etc to help finance efficient equipment 
Irish Electricity Supply Board

Tax incentives 

Such as tax deductions for purchase of efficient equipment, or reimbursement/reduction of a portion of tax on efficient equipment
Region of Brussels-Capital; Netherlands, the Czech Republic 

Third-party financing, leasing

Leasing of efficient equipment by a utility or other programme administration
City of Hamburg (and other german cities), City of Stockholm

General energy efficiency subsidy

For lighting and other end-uses) covering the cost of audit or project design.
Utilities in Belgium and the Netherlands, 

Risk reduction

Warrantees from manufacturer 

A programme can require participating manufacturers to provide a certain level of warrantee
Five-year warrantee required by Nutek ballast procurement.

“Quality assurance” from programme agent

Programme agent provides “quality assurance” that products promoted meet certain standards.
Danish “Spaerepare list” for CFLs, Danish A-list procurement programme.

Warrantees from programme agent

Programme agent provides an actual warrantee on the product being promoted
Hamburg; planned for Stockholm procurement.

Monitoring and Verification

Systematic use of monitoring and verification of savings 
No programmes identified.

� Study of Measures to Promote Energy Efficient Lighting in the Commercial Sector in Europe, Buildings Research Establishment Final Report under contract EC-DG-XVII no. 4.1031/E/93-01.


� Herve Lefebvre, Research Training Grant internal report to JRC, January 1999.


� Lighting programmes were run over several years by NUTEK, the Swedish National Board for Industrial and Technological Development. The energy responsibilities, including all lighting programmes, of Nutek were transferred (January 1 1998) to the newly created Swedish National Energy Administration STEM.


� Herve Lefebvre, Research Training Grant internal report to JRC, January 1999.


� B. Petkova, Personal communication 27 Sept 1999.


� Certain non-voluntary programmes, such as tax regimes, standards and labelling or utility DSM programmes, were included because of their importance.


� Lund, Peter, et al. 8th October 1996. An evaluation of NUTEK's programme for more efficient use of energy. Final report, Nutek, Stockholm. 


� Westling, Hans. 1996. Co-operative Procurement: Market Acceptance for Innovative Energy-Efficient Technologies. Swedish National Board for Industrial and Technical Development. Nutek, (Report B1996:3)


� Nutek, Swedish National Board for Industrial and Technical Development. 1994:70. ”Effective Market Influence: an effect chain analysis of Nutek’s high frequency lighting campaign”.


� Westling . Ibid.


� Borg, Nils and Paul Davidson. 1997. ”Building Buyer Strength for a Future Bulb: Developing a Functional Specification and Creating a Market for a Replacement Incandescent Lamp.” Proceedings of the 4th European Conference on Energy-Efficient Lighting, Right Light 4. Copenhagen. 


� Westling, Ibid.


� Procurement for Market Transformation for Energy-Efficient Products — a Study Under the SAVE Programme. Swedish National Energy Agency (STEM), 1998.


� Cooperative Procurement of Lighting Systems: Stockholm Shows the Way. Borg, Nils and Engleryd, Anna. Proceedings of the ACEEE 1998 Summer Study. American Council for an Energy-Efficient Economy.


� Lund, Peter et al. Ibid.


� Heini-Marja Suvilehto, Swedish National Energy Administration. Personal Communication.


� Nutek, Swedish National Board for Industrial and Technical Development. 1994:70. ”Effective Market Influence: an effect chain analysis of Nutek’s high frequency lighting campaign”.


� The section on FEMP closely follows part of an article by Evan Mills in IAEEL Newsletter 1/99. “Lighting by Example”.


� For more info on the US Luminaire Efficacy Ratings (LER) see IAEEL Newsletter 1/94 or www.iaeel.org.


� Danish utilities have a “Sparepaere list” of approved (high-quality) CFLs. This list is widely publicised, and a Sparepaere label helps consumers identify qualifying lamps.


� www.stem.se/IEAprocure.


� Unless noted specifically, the following section is based on personal communication with Hans Nilsson, International Energy Agency (formerly head of section at the Department of Energy Efficiency at Nutek) and Egil Öfverholm, Head of Section for the Market Transformation Department at STEM. Mr. Öfverholm was the unit head directly responsible for the commercial lighting activities at Nutek. The internal project evaluation by Allan Ottosson and Roger Wibom has also been used. (In Swedish: Projektbeskrivning och resultat. Belysning o Kontor. June 1997


� Nutek. 1994 and 1997. Programme Requirements for Efficient Office Lighting. The list of luminaires was updated in 1997 with 61 examples where test results were shown in numbers, and with price information, a photo of the room with luminaire in question, and a plan over the office room with the luminaire position marked out.


� The energy requirement was harmonised with a system for limited subsidies within framework agreements wit large facility owners who wanted to test new technology. These subsidies were not a traditional rebate system, but were considered as seed money where the total support to one organisation had a ceiling.


� For an overview of the research on flicker and hypersensivity, see IAEEL newsletter 1/96: “Electronic Ballasts: Relief for the Senses.” 


� The section on Motiva’s luminaire testing activities are based on personal communication with Heikki Härkönen, June 1999, and on Motiva’s brochure that present the results. (In Finnish: Energiatehokkaat. Toimistovalaistusratkaisut. Motivan julkaisu 2/1999. Motiva, Finland.) 


� The results will be available on Internet in English, in autumn 1999 at www.motiva.fi


� Definition from EBRD web site, www.ebrd.com


� The Canadian Energy Performance Contracting Experience, Martin Adelaar, Fred Day, Marion Fraser, presented at CONAE/IEA International conference on ESCOs, Mexico City October 1997.


� Utility Affiliated ESCOs and the Market for Energy Services in the United States, Steven Rosenstock and Larry Barrett, Proceedings from the American Council for an Energy Efficient Economy Summer Study, August 1998.


� Personal communication, Dilip Limaye, ESCO consultant, September 1998.


� The Energy Services Company (ESCO) Industry: Analysis of Industry and Market Trends, David Dayton, Charles Goldman, and Steven Pickle,  Proceedings from the American Council for an Energy Efficient Economy Summer Study, August 1998.


� Burton, John, The Potential for Energy Service Companies in the European Union, SAVE Conference on Improving Energy Efficiency in Buildings, Amsterdam, September 1998. as found on http://www.novem.org/events/ieecb/papers/home.htm.


� EU DG-XVII, Third Party Financing for Energy Saving Projects, 1997.


� See for example Shared Energy Saving and Supply Agreement for UK Buildings, European Commission, 1996.


� Bångens, Lotta. Personal communication, August 1999.


� IAEEL Newsletter 2/92.


� IAEEL Newsletter 2/94.


� The information on this project primarily comes from personal communicationHendrik Pinnau  at the city’s environmental office (2 Sept 1999, and from a latter and brochures provided by Mr Pinnau the same date. Additional info found and the city’s website, � HYPERLINK http://www.hamburg.de ��www.hamburg.de�.


� Pinnau, Hendrik. 23 March 1999. “Leuchtentausch 2:1 fürs Klima: Sachstandsbericht” (Luminaire Exchange 2:1 for the Climate, Situational report). Unpublished.


� Borg, Nils, Jeff Harris, Nathan Martin and Evan Mills. June 1997. ”Energy Management Practices in the Government Sector. An International Review.” Proceedings of the European Council for an Energy Efficient Economy Summer Study. Copenhagen/Prague. 


� Memo from Frédérique Bouras, Brussels Department of Energy and Planning, May 1999.


� Personal communication, Guy Demasieres, Electrabel Distribution Flanders, May 1999.


� Personal communication, David Reynolds, Electricity Supply Board, April 1999.


� Cumulative savings figures are based on assuming that 1991 lighting projects provided savings each year from 1991-98; 1992 projects provided savings each year from 1992-98, and so on. Savings were reduced to 73% of Year 1 savings in the following years.


� MAP 2000 Environmental Action Plan of the Energy Distribution Sector, phase three," EnergieNed (undated).


� INDEEP is one of the Sub-Tasks the International Energy Agency (IEA) Demand-Side Management Agreement. 


� International Programme Experience in Providing Energy Efficiency Services Comparing Cost Effectiveness, DEFU, February 1998


� See for example Toward A Green Lights Programme In Europe, Berrutto et al, Proceedings of the European Council for an Energy-Efficient Economy conference, Mandelieu (France), June 1999.


� 200 million baht is the budget figure given in “Demand Side Management in Thailand, January 1999, Experience and Perspective,” published by the EGAT DSM Office; the conversion to dollars assumes pre-crisis exchange rate of 25 baht per dollar.


� DSM Programmes: Utility-Driven Energy Efficiency Programmes; Sitthiporn Ratanopas, World Bank Energy Efficiency Roundtable, April 1997; p.2


� EGAT 1997 Annual Report, assumes pre-crisis exchange rate of 25 baht / dollar.


� Ratanopas, also Compendium: Asian Energy Efficiency Success Stories, Peter Rumsey and Ted Flanigan, IIEC, November 1995; p. 28.


� Compendium, p.29.


� Energy-Efficient Lighting Programmes, Nils Borg and Eric Martinot, Energy Policy Voluntary 26 No. 14, 1998; p. 1073.


� Personal communication, Peter du Pont, Director IIEC Bangkok Office, February 2 1999.


� A final evaluation of the Thai DSM programmes should be complete before the end of 1999. This section is based on preliminary results only.


� DSMO 1999. All manufacturers ended production well in advance of the Agreement date.


� Some manufacturers retained the capability to manufacturer T12s, which they export (personal communication, Yves Lemoine, ESCO Market Development Advisor, EGAT DSM Office, March 19 1999).


� DSMO 1999.


� Compendium, p.30.


� DSMO 1999; EGAT's estimates account for the annual benefits of increasing efficiency of the lighting stock (i.e., until saturation, annual benefits will continue to increase), but also with an increasing baseline in which eventually these lighting replacements would occur anyway. 


� Lessons from Thailand: Experience Implementing Energy-Efficiency Programmes, Peter du Pont et al., as-yet-unpublished submission to Energy Policy.


� The material in this section is drawn from the text of the proposed Ballast Directive.


� 1994 market shares were 15% for “high-loss” ballasts; 65% for “conventional” ballasts; “low-loss” ballasts had a market share of 15%; and 5% for electronic ballasts.


� USA, Canada, South Korea, Philippines, Mexico, New Zealand, Australia, Taiwan.


� Recently two negotiated agreements, the first one covering TVs and VCRs and the second covering domestic washing machines have been negotiated between the European manufacturers trade associations and the Commission.


� Toward A Green Lights Programme In Europe, Berrutto et al, Proceedings of the European Council for an Energy-Efficient Economy conference, Mandelieu (France), June 1999.


� “Energy Efficiency Initiative: Country Profiles and Case Studies, Volume 2”, OECD, 1998.


� "Improving electricity efficiency in commercial buildings: Dutch policy in energy efficiency." C.W.M. Dessens, opening speech for Amsterdam Commercial Efficiency Conference, Sept 1998.


� Dutch Policy to Promote Energy Efficient lighting in Non-residential Buildings, J.T.H. Straatman, Novem, Proceedings of Right Light 4 Conference, Copenhagen, November 1997.


� “Energy Efficiency as a Commodity: the Emergence of a Secondary Market for Efficiency Savings in Commercial Buildings,” Greg Kats, Arthur Rosenfeld, Scott McGaraghan, proceedings of 1998 ACEEE Summer Study, Asilomar, CA; also “The Role for an International Measurement and Verification Standard in Reducing Pollution,” Greg Kats, Satish Kumar, Arthur Rosenfeld, Proceedings of 1999 ECEEE Summer Study, Mandelieu, France; see also www.ipmvp.org


� More detail on the Protocol is provided in Annex D, which contains an excerpt from a presentation on the IPMVP by Mr. Satish Kumar.


� IPMVP is available in Portuguese, as well as Bulgarian, Czech, Hungarian, Polish, Russian, and Chinese.


� Personal communication, Anthony Heywood, Energy Saving Trust (EST), May 1999.


� Personal communication, Mike Scholand and Bob Price, International Institute for Energy Conservation (IIEC) South Africa, May 1999.


� Joachim Simon, HEW (Hamburg Elektrizitetswerk), Personal Communication, August 1997.


� John S. Hoffmann, John S. John Bruce Wells and William L. Kopko, �HYPERLINK "../monday.htm" \l "Capturing Efficiency Potential Requires Institutional and Organizational Reform"��Capturing Efficiency Potential Requires Institutional and Organizational Reform�, in Proceedings of the IEECD International Conference, NOVEM, Amsterdam, September, October 1998.


� www.est.org.uk


� Sources for this section include: Lightswitch brochures; September 1998 EST overhead presentation on Lightswitch; personal communications, Anthony Heywood and Keith Packer, EST, May 1999.


� Norway is not an EU member but takes part in the SAVE programme.


� ‘Global Lighting Energy Use and Greenhouse Gas Emissions’. Draft report to the International Energy Agency, April 26, 1999. The report is part of a larger report on global lighting scenarios. Prepared by E. Mills in co-operation with N. Borg.


� ‘Study of measures to promote energy efficient lighting in the commercial sector in Europe’ Contract EC-DGXVII No. 4.1031/E/93-01 A I Slater and G M B Webber, BRE.


� ’Study on cost benefit analysis of the implementation of minimum efficiency standards for fluorescent lamp ballasts’ A I Slater and G M B Webber BRE, ANIE and NOVEM.


� ProLicht is the association of Luminaire producers in the Netherlands, and the Dutch member of CELMA, the Association of European luminaire producers.


� We discussed with experts in international lighting companies. The regional lighting conferences are from North to South: Nordisk Belysningskonferens (Nordic Lighting Conference), every four years for Scandinavian languages, but from 2001 also including Finnish-speaking Finland; CIBSE National Lighting Conference, bi-annual, UK; Licht (Light) bi-annual for the German speaking Europe but with great attendance from the Benelux countries as well; Journées de la Lumière (France).


� Although Norway is not an EU member, the country is participating in the SAVE programme.


� Energy Consumption Guide 19: Energy Use In Offices, BRECSU Garston 1998


� Building Services Journal Feb 1999, pp13-15, CIBSE London 1999


� Building Services Journal April 1999, pp15-17, CIBSE London 1999


� Building Bulletin 83: Schools Environmental Assessment Method (SEAM), The Stationery Office, London 1996


� Building Bulletin 87: Guidelines for Environmental Design in Schools, The Stationery Office, London 1997


� This research is summarised in IAEEL Newsletter 1/99.


� Proceedings of the American Council for en Energy-Efficient Economy (ACEEE) 1998 Summer Study.
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