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Annex B: Overview tables of existing voluntary European commercial lighting initiatives

Table 1: Overview of Austrian energy-efficient lighting activities targeting commercial buildings


[1]
No significant activities identified.



There may be activities taking place at the regional level.





* Austria, through EVA, plans to participate in the proposed SAVE EU Green Light pilot.



 
Notes:


 
[1]
Personal Communication, Herbert Ritter, Energieverwertungsagentur (EVA), April 1999.

Table 2: Overview of Belgian energy-efficient lighting activities targeting commercial buildings

 
 
Programmes not targeted at lighting, but which could include lighting upgrades, include:

Ministry of the Walloon Region
[1]
-ECHOP programme covering 50% of audit cost and 20% of investment cost for energy efficiency in schools and hospitals.  Eligible lighting measures include daylighting and lighting retrofits.

 
[2]
-AGEBA programme covering up to 30% of audit and implementation costs of energy efficiency upgrades in public buildings.

Institut Wallon
[3]
Programmes not targeted at lighting, but which could include lighting upgrades, include: Training, information, and technical assistance to energy managers in public buildings; financial grants (20-30%), software for energy accounting.

Electricity Distributors in the Walloon Region
[4]
- Reimbursement for lighting audits, targeting lighting-intensive industries, not to exceed 45,000 BF (1,125 Euros); premium of 3,000 BF/kW for relighting.







Programmes not targeted at lighting, but which could include lighting upgrades, include:

 
 
- Targeting schools, offices and public buildings, the programme will cover the costs of an audit, will renovate one building as a demonstration, will offer a premium of 3,000BF/kW (75 Euros/kW) saved, and will facilitate commercial or public financing.



- Promotion of electronic ballasts for new buildings, through a 3,000 BF/kW (75 Euros)  premium, capped at 100,000 BF (2,500 Euros) per project. Design firms will also receive informational brochures about the benefits of electronic ballasts, which they can show their clients.



- Systematic outreach to architects and design firms to provide them with information about energy efficiency activities.



- Detailed energy audit (including lighting and other measures) for industry, financed up to 100,000 BF (2,500 Euros).  Contribution to 50% of cost of energy-efficient equipment, up to 100,000 BF per client.

Electrabel Flanders
[5]
Free advice on non-domestic energy-efficient lighting.


[6]
Subsidies of 4,000 BEF/kW (1,00 Euros) to customers for energy-efficient lighting retrofits, subject to a maximum of 150,000 BEF (3,750 Euros) per project; programme targets commercial office space and municipal buildings.

Electricity Distributors in the Brussels-Capital Region
[7]
Publication of booklet for building managers on energy-efficient lighting(20,000 copies).

 

Programmes not targeted at lighting, but which could include lighting upgrades, include:



Awareness campaigns and subsidies for energy efficiency measures, including lighting; 



Programmes not targeted at lighting, but which could include lighting upgrades, include:

Brussels-Capital Regional Government
[7]
-Tax deduction of up to 13.5% of investment cost, for audits and investments in energy -efficiency, including lighting.

 
[7]
-Subsidy of 15-20% of investment in energy efficiency, including lighting.


Notes



[1]
"Subventions aux investissements U.R.E. dans les batiments scholaiers et hospitaliers," Ministere de la Region Wallonne, Direction Generale des Technologies et de la Recherche, Service de l'Energie.


[2]
"Operation Credit-Energie pour les Pouvoirs Locaux de la Region Wallonne," Ministere de la Region Wallonne pour le Budget et l'Energie, Credit Communal de Belgique.


[3]
OPET News, February 1998.


[4]
Plan URE Wallonie 1999, as faxed by Paul Corbut, Electrabel.


[5]
Personal communication, Gilbert van Bogaert, Vlaamse instelling voor technologisch onderzoek (VITO), April 1999.


[6]
Personal Communication, Guy Demasieres, Electrabel Flanders, May 1999.


[7]
Memo from Frederique Bouras, Energy and Integrated Planning Department of the Brussels-Capital Region, May 1999.

Table 3: Overview of Danish energy-efficient lighting activities targeting commercial buildings
National Government
[1], [2]
Within the Energy21 Danish Energy Action Plan, the government's initiatives concerning lighting in buildings include:



- Establishment of a Danish Energy Saving Trust with the objective of promoting electricity savings in residential and public buildings; one of the Trust's first actions will be the implementation of Procurement Policy Agreements, where signatories agree to observe energy efficiency standards in their procurements, including approved, quality-tested CFLs.



- For all buildings larger than 1500 m2, an energy rating system provides the building owner with information and technical support on relevant energy savings.



- Incorporation of energy consumption for lighting into building regulations



- Government subsidy of energy efficiency



- Information dissemination activities

Utilities
[3]
Utilities have established an energy consultancy that helps customers identify and implement energy efficiency measures; 25% of realized savings came from lighting measures.


[4]
Quality labeling for CFLs, and extensive advertising campaign.

 
Notes:


 
[1]
Email from Dorthe Bechmann, Danish Energy Agency, to Vincent Berrutto, JRC, 24 February 1999.


[2]
"A-Procurement Policy;-Procurement Instructions from the Danish Energy Saving Trust," March 1999. 

 
[3]
Willy Bergstrom, Commercial and Development Manager, NESA, Denmark: "The DSM programmes and lighting activities of the Danish electric utilities"


[4]
"The Danish electric utilities work to promote the use of CFLs in the residential sector and in commercial buildings," NESA Commercial Department, October 1998.

Table 4: Overview of Finnish Energy-efficient Lighting Activities Targeting Commercial Buildings *

National Government
[1], 
-Office lighting demonstration projects. 

- benchmarking project to stimulate luminaire manufacturers develop and marekt better luminaires, and to make marketing focus on lighting quality. The benchmarking project was based on Nutek’s benchmarking project, but extended to requirements to encompass large office rooms as well.



- Information dissemination activities



*Finland, through MOTIVA, will participate in the proposed SAVE EU Green Light pilot.

 
Notes:


 
[1]
Personal communication with Heikki Härkönen, during 1995 – 1999.

Table 5: Overview of French Energy-efficient Lighting Activities Targeting Commercial Buildings *
Ademe 
[1]
-Development of a standard lighting audit process.

Ademe/EDF





Other programmes not specifically targeted at lighting, but which can include lighting upgrades, include:


[1]
-Agreement with the Accor Group to undertake energy audits and implement energy efficiency measures.


 
 

EDF 
[2]
"Promotelec Eclairage." Lighting quality labeling.





* France, through Ademe, plans to participate in the proposed SAVE EU Green Light pilot.



 
Notes:



[1]
Personal communication, Hervé Lefebvre, Ademe, May 1999. 

 
[2]
Hervé Lefebvre, Research Training Grant internal report to JRC, January 1999.

Table 6: Overview of German Energy-efficient Lighting Activities Targeting Commercial Buildings *

German municipal utilities 
[1]
-Development and implementation of lighting contracting concepts and pilot programmes.


[2]
- City of Hamburg’s large-scale lighting-contracting project, driven by climate concerns. Developing “Room book” to build inventory and data base of the city’s buildings and “export” of the concept to other German cities and 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.

Nord-Rhein Westfalen (NRW) energy Agency 
[3]
Training programmes. 

1. "Lichtblicke mit RAVEL NRW" (how to save energy and decrease costs with energy efficient lighing systems in office buildings and schools)

2. "Lichtblicke mit RAVEL NRW auf Straßen" (how to save energy and decrease costs with energy efficient street lighting systems

The training tools (transparencies, exercise sheets, teaching guide, illustrative and experimental materials) are providedat zero cost by the North-Rhine Westfalian Energy Agency

*Germany, through Saarlandische Energiagentur, will participate in the proposed SAVE EU Green Light pilot.



 
Notes:



[1]
IAEEL Newsletter 2/92 and 2/93 

 
[2]
Simon, Joachim, HEW. Personal communication August 1997. Hendrik Pinnau, City of Hamburg environmental office, Personal communicaiton  Sept. 1999. www.Hamburg.de 


[3]
Christiane Dudda, Wuppertal Institute

Table 7: Overview of Greek Energy-efficient Lighting Activities Targeting Commercial Buildings *
National Government
[1]
While no specific energy-efficient lighting programmes have been identified, energy-efficient lighting is part of general energy efficiency activities.  Commercial and public sector entities use energy-efficient lighting technology to minimise energy consumption.









* Greece, through CRES, plans to participate in the proposed SAVE EU Green Light pilot.







 
Notes:


 
[1]
Personal communication, George Markogiannakis, Centre for

Renewable Energy Sources (CRES).

Table 8: Overview of Irish Energy-efficient Lighting Activities Targeting Commercial Buildings
Irish Energy Centre
[1]
- "Energy Officers Guidebook" - A manual for implementing energy efficiency improvements, including lighting upgrades, in public buildings.


[2]
- Workshops for lighting professionals.


[3]
- Brochures on energy-efficient lighting in Hotels, and in Shops (produced through Thermie).







Programmes not specifically targeting lighting, but which can provide financial support for lighting measures, include:


[4]
-The Energy Audit Grant Scheme, funded by the European Union, which provides grant of up to 40% of an audit cost, subject to a maximum of £5,000 (6,250 Euros).


[4]
-The Energy Efficiency Investment Support Scheme,also funded by the European Union, which provides grants for investments in technical proven energy conservation technologies. The Grant may cover up to 40% of a project cost, up to a maximum of £100,000 per site (125,000 Euros).





Electricity Supply Board
[5]
A large number of lighting projects implemented as part of Electricity Supply Board (ESB) DSM Strategy; projects in commercial and industrial premises involved refurbishment or replacement of lighting controls, luminaires, and lamps, especially in 2- and 3-shift operations which provide more attractive payback periods; projects supported by special fixed-rate loans.

 



 
Sources:


 
[1]
Energy Officers Guidebook - Energy Conservation Programme for State Buildings; Irish Energy Centre, September 1995.


[2]
Lighting Awareness Workshop invitation and programme materials, February 1999, and personal communication, Peter Brabazon, Irish Energy Centre, April 1999.


[3]
Thermie Technology Summary Leaflets, "Energy-efficient lighting in shops," "Energy-efficient lighting in hotels," produced by the Irish Energy Center for DG-XVII, September 1995.


[4]
"Financial Assistance for Energy Saving," Peter Brabazon, Irish Energy Centre, 1999. The grants are supported by the European Union's Economic Infrastructrural Operational Programme (EOIP) which comes under the Cohesion Structural Funds (CSF).

 
[5]
Fax from David Reynolds, Electricity Supply Board (ESB), summarizing ESB's lighting activities; April 1999

Table 9: Overview of Italian Energy-efficient Lighting Activities Targeting Commercial Buildings *


[1]
No significant activities identified.



There may be activities taking place at the regional level.

 
 
 








[1]
Personal communication, Paolo Bertholdi, June 1999.

*Italy, through FIRE Milano, will participate in the proposed SAVE EU Green Light pilot.

Table 10: Overview of Luxembourg Energy-efficient Lighting Activities Targeting Commercial Buildings
Energy Ministry
[1]
No lighting programmes identified; however, government initiatives which could incorporate lighting measures are:



- a Voluntary Agreement scheme with industry, hospitals, banks, and hotels, for reducing energy consumption.



- the PEEC programme, which helps municipalities increase the energy efficiency of energy used for public buildings.



- a law requiring large facilities to implement energy audits, and providing funds to cover 50% of the audit cost.





CEGEDEL (Electric Utility)
[2]
"Re-lighting" booth at the popular Spring Expo (Foire du Printemps) demonstating energy-efficient lighting technologies and practices, and dissemination of Relighting Brochure

 



 
Notes:


 
[1]
Grand Duché du Luxembourg, Minstere de l'Energie, Rapport d'activite 1998.

 
[2]
"re-lighting," CEGEDEL, undated brochure, and personal communication, M. Haine, Principal Technical Inspector, CEGEDEL, May 1999.

Table 11: Overview of the Netherlands’ Energy-efficient Lighting Activities Targeting Commercial   Buildings *
Novem
[1],[2],[3]
Mandatory Energy Performance Standard for new buildings (mainly addresses space heating, but ventilation and lighting also integrated into the Standard). The energy efficiency coefficient (EPC) is a performance standard that 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. Compliance with these requirements is necessary to get a building permit. Approach will be extended to existing buildings.



Ministry of Economic Affairs

Other programmes not specifically targeted at lighting, but which can include lighting upgrades, include:






[1],[4]
- Voluntary Agreements (aka Long-Term Agreements) on improving energy efficiency between the Ministry of Economic Affairs and the industrial, commercial and service sectors; goal is energy efficiency improvements of around 35-30% within 10 years.





 
[1]
- Energy investment tax relief scheme; supports the Long-Term Agreements.                        

                                         

Ministry of Housing, Spatial Planning, and Environment 
[1]
-Leadership by Example: a portion of construction budget is reserved for demonstration of new energy-efficient technologies.





Utilities (coordinated by EnergieNed)
[5]
- STIMEV programme to stimulate the installation of energy-efficient equipment in the commercial sector; programme includes advice and subsidies either per unit or per kWh saved for a range of energy-efficient lighting equipment; covers new installations, retrofits, and control systems.







Other programmes not specifically targeted at lighting, but which can include lighting upgrades, include:


[6]
- Regional Energy Conservation Funds which will be integrated with advisory services so as to directly link technical advice to financial support; utilities will seek collaboration with Trade Associations to coordinate use of communication channels.

 



* The Netherlands, through Novem, plans to participate in the proposed SAVE EU Green Light pilot.




Notes: 



[1]
"Improving electricity efficiency in commercial buildings: Dutch policy in energy efficiency." C.W.M. Dessens, opening speech for Amsterdam Commercial Efficiency Conference, Sept 1998.


[2]
"Novem activities in Commercial Buildings." W. Berns, opening speech for Amsterdam Commercial Efficiency Conference, Sept 1998.


[3]
"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.


[4]
"Current practice and future of long-term agreements on energy efficiency in the Netherlands," Wil C. Nuijen, Novem, Earth Technologies Forum, Washington, October 1998.


[5]
"Stimulering energie-efficiente binnen en buitenverlighting", EnergieNed, 1999.


[6]
"MAP 2000 Environmental Action Plan of the Energy Distribution Sector, phase three," EnergieNed (undated).

Table 12: Overview of Portuguese Energy-efficient Lighting Activities Targeting Commercial Buildings *

CCE para a Consevacao de Energia
[1]
Information and training for the hotel sector

 



*Portugal, through CCE (Centro para a Consevacao de Energia), will participate in the proposed SAVE EU Green Light pilot.




Notes: 



[1]
Beiroa. Diogo. CCE, personal communication, November 1998, May 1999.

Table 13: Overview of Spanish Energy-efficient Lighting Activities Targeting Commercial Buildings *

IDAE and 9 electric utilities
[1]
As part of a larger energy efficiency program, Spanish electric utilities are promoting energy-efficient lighting in schools and hospitals, through rebates that vary according to the efficiency level of the baseline and of the new equipment.  Rebates are complemented by informational brochures.





 



 
Notes:


 
[1]
Fax from IDAE describing their energy efficiency programs.

*Spain, through IDAE, will participate in the proposed SAVE EU Green Light pilot.

Table 14: Overview of Swedish Energy-efficient Lighting Activities Targeting Commercial Buildings *

NUTEK/STEM

(Sw natl.energy agency)
[1], [2], [3],
- Technology procurement programmes for electronic ballasts (1991-92)and occupancy sensors. (1996-98)

- Demonstration programmes for offices, and other commercial buildings. (In conjunction with large facility managers and electric utilities)


[1], [2], [4]
Benchmarking programme for advanced office lighting.



 City of Stockholm
[5], [6]
Third-party financing programme, (in-house)

 
Notes:


 
[1]
Egil Öfverholm, STEM. Personal communication.


[2]
Hans Nilsson, IEA, personal communication (previously at Nutek)


|3]
Lund, Peter, et al. Utvärdering av Nuteks program för effektivare energianvändning (In Swedish: Evalutaiton of Nutek’s energy efficieny programme) Nutek R 1996:68


[4]
“Belysning på kontor”. (In Swedish: “office Lighting”) Programme requirements and examples of solutions. 


[5]
“lLsa Lyset” brochures that present the programme (in Swedish)


[6]
Stefan Camitz, MDO, city of Stockholm. Personal communication.

*Sweden, through STEM, will participate in the proposed SAVE EU Green Light pilot.

Table 15: Overview of the United Kingdom’s Energy-efficient Lighting Activities Targeting Commercial Buildings *




Energy Saving Trust
[1]
- Lightswitch: national energy-efficient lighting promotion, featuring training, strong marketing (including use of the Trust's "Energy efficiency" label), independent technical advice, partnerships with manufacturers, distributors and retailers, and various short-term promotion and rebate campaigns, including up to 50% off the cost of new lighting controls (maximum rebate £3,000 / 4,300 Euros) available to SMEs.


[2], [3]
- Scheme for installing subsidized energy-efficient lamps in communal areas of social housing estates.


[2], [3]
- Scheme for installing subsidized energy-efficient lamps in historical properties.


[2], [3]
- Scheme for installing subsidized energy-efficient lamps in churches.







Other programmes not specifically targeted at lighting, but which can include lighting upgrades, include:


[2]
- Over 50 Energy Efficiency Advice Centres serving small businesses


[2]
- Support for ESCO development 


[2]
- Revolving fund for energy efficiency loans to SMEs (£500,000, or 714,000 Euros).





BRE and BRECSU
[4]
A programme not specifically targeting lighting, but which can provide information on lighting measures, is

 
 
-The UK Best Practice Program, which provides benchmarking guides, and information on good practice and on best practice, for energy efficiency use in buildings and industrial processes.



“Making a Corporate Commitment” – program currently under revision.

Energy Savings Trust, BRECSU, DfEE, Energy Education Forum, CREATE
[2]
Integrated energy management in schools based on a 'whole school' approach including energy management and education of pupils and of the wider community; funding includes up to 50% incentive awards; 

Utilities 
[5]
The UK's 14 distribution utilities contribute funding for programmes run on their behalf by the Energy Saving Trust (see above).  Some utilities also run their own small-scale programmes targeting farms, schools, or petrol-filling stations.

* The UK, through BRECSU, plans to participate in the proposed SAVE EU Green Light pilot.








Sources:



[1]
Lightswitch programme promotional material, Energy Saving Trust, 1999.

 
[2]
"Partnerships that work for a better future", Energy Saving Trust, Review 1998/98 and Workplan 1998/99.


[3]
Run on behalf of electric utilities; personal communication, Anthony Heywood, EST, May 1999.


[4]
The UK Energy Efficiency Best Practice Program, Dr. Peter Mallaburn, UK DETR, presented at International Energy Agency workshop on Policies and Measures, April 1999.


[5]
Personal Communication, Andrew Jackson, Electricity Association, May 1999.

Table 16: Overview of Central and East European Energy-efficient Lighting Activities Targeting Commercial Buildings


Bulgaria
[1]
Workshops organized by Eneffect, the Bulgarian Energy Efficiency Center, and by Regional Energy Centres. 

These were complemented by demonstration projects in schools, hospitals, and universities

Croatia
[2]
No significant activities on a national or utility level.

Czech Republic
[3]
VAT reduction for energy-efficient lighting equipment (7% instead of 22%); IFC/GEF Efficient Lighting Initiative to begin implementation in 2000, may include programme elements that address commercial lighting.

Estonia

No information available

Hungary
[5]
Some small municipal pilot projects for public-sector lighting; IFC/GEF Efficient Lighting Initiative to begin implementation in 2000, may include programme elements that address commercial lighting.

Latvia
[6]
No significant activities on a national level. IFC/GEF Efficient Lighting Initiative to begin implementation in 2000, may include programme elements that address commercial lighting.

Lithuania
[7]
No significant activities on a national or utility level.

Poland
[8]
No significant activities on a national or utility level. Lighting audits are mentioned in the auditor training seminars and educational material prepared by KAPE, the National Energy Efficiency Agency.

Romania
[8]
No activities on a national level. Energy efficiency activities focus on heating, and are constrained by a severe lack of funds.

Slovenia
[9]
Audit program for public buildings includes lighting; OPET proposal to EU Fifth Framework Programme would include intensive promotion of energy-efficient lighting in 2000-2001.

 



 
Notes:



[1]
Personal communication, Johan Havinga, Novem SCORE programme manager for Bulgaria and Latvia, May 1999. Personal Communication, B Petkova (Email 27 Sept 1999)


[2]
Personal communication, Toni Vidan, Green Action Zagreb, May 1999.


[3]
Personal communication, Martin Dasek, SEVEn (Czech Energy Efficiency Center), May 1999.


[5]
Personal communication, Diana Urge-Vorsatz, Central European University, May 1999.

 
[6]
Personal Communication, Sabrina Birner, Programme Manager for Europe, IFC/GEF Efficient Lighting Initiative (ELI) May 1999.

 
[7]
Personal communication, Edas Kazakevicius, Lithuanian lighting consultant, May 1999.


[8]
Personal communication, Peter Tulej, Novem SCORE programme manager for Romania and Poland, May 1999.

 
[9]
Email from Marjana Sijanec, FEMOPET Slovenia, July 1999.

Table 17: Summary of Recent EU-Sponsored Research, Development and Demonstration Project Targeting Efficient Lighting in Buildings

Project Title

Lead organization, Country.

EU Program; 

Project start and end dates.
Project Description. (ERGO database record number)

Demonstration Buildings (technologies include daylighting and controls)

Zero energy offices for UK local authority headquarters 

Hyndburn Borough Council, United Kingdom;

NNE THERMIE C;

1997-2002
Create a zero energy public building using ventilation, daylighting and heat recovery technologies, 

Efficient Design Incorporating Fundamental Improvements for Control and Integrated Optimization
Conphoebul Scrl, Italy;

NNE-JOULE C;

1997-2000.
This research project intends to develop innovative, adaptive, integrated control systems to improve the overall performance of the energy management systems and the indoor comfort in buildings.  The main subjects dealt with are lighting (artificial and natural), heating and cooling, and indoor air quality and ventilation.  The expected benefits will result in larger energy savings and higher indoor comfort.  The main economic and scientific benefits will be innovation in building energy management, a new methodology for industries and prospects of commercialization of hardware/software products.  (ERGO #38905)



Integration of Energy Technologies in the Office of the Future 

University of Westminster, United Kingdom;

NNE THERMIE C;

1995-99.
The aim is to demonstrate a replicable low energy office building with a target overall energy consumption lower than anything that has been measured in a similar building. The building will demonstrate various integrated concepts that present a holistic approach to low energy design for offices in a northern European climate. The energy savings will be achieved by novel and fully optimized lighting, ventilation and cooling strategies. The effectiveness of the innovative solutions are being assessed in the real office building via extensive monitoring. The target energy savings are 100 KWh/m2/Y gas and 60 kWH/m2/Y electricity when compared to normal practice. The estimated payback time is 7 years.



Danfoss headquarters energy refurbishment
Danfoss, Denmark;

NNE JOULE C

1996-99.
Application of an integrated comprehensive refurbishment method to an office building, including daylighting and BMS controls.

Integrated Daylighting System based on Smart Controls for User Satisfaction

Helvar Oy, Finland;

NNE-JOULE C;

1996-1999.
The main objective of the project is to establish and verify a theoretical model for integrated lighting systems, accounting for human visual performance, visual comfort, usability, system level energy and environmental impact.  Other objectives are to study the possibilities of the use of adaptiveness to improve usability, integrate PV elements into shading façade elements, optimize the lifetime of fluorescent tubes with respect to dimming and switching, and improve the efficiency of the whole building and rationalize the use of energy supplied by the utilities.  (ERGO #37134)



Energy Efficient Refurbishment of Lavrio Industrial Historical Building Complex 

National Technical University of Athens (LABO), Greece.

NNE-THERMIE C;

1996-1999
The project concerns the energy efficient refurbishment of an industrial-historical building at Lavrio.  For this purpose innovative RUE and RES technologies will be integrated.  Aspects involved are the use of small scale combined heat and power (cogenration unit), the heating system using the solar air heating system, the absorption cooling using recovered heat from the cogeneration unit, and the transparent insulation of the roof and windows.  (ERGO #45162)

Retrofitting of an Office Building for Energy Conservation in Heating, Cooling and Lighting, and for Improved Conditions

National Observatory of Athens, Greece;

THERMIE 1;

1994-1997.
The main goal of the project is to preserve the historic value of an 1865 building while improving its overall energy performance and indoor environmental conditions by retrofitting it.  The retrofit activities concentrate on improving the heating, cooling and lighting conditions, using an integration of passive techniques and systems along with advanced energy efficient systems and controls.  (ERGO #45166)

Energy Comfort 2000

(Multiple countries)

Thermie 1

1993-97


Design, construction and monitoring of 8 new non-domestic buildings in Portugal, Spain, France, Greece, the Netherlands, and the UK. Goal: demonstrate new low-energy, environmentally-friendly designs with minimum 50% gain in energy efficiency and 50-70% decrease in co2 emissions (also includes hvac)

Passive Solar Energy in an Innovative Office Building (Oderhaus)

SCHLOTE ARCHITEKTBUEREAU, Germany;

THERMIE 1,

1992-1996.
This project focuses on the use of passive solar energy in an office building so that the auxiliary energy use of the building as well as the electricity load for artificial lighting is reduced.  In order to fully exploit the possibilities of reducing electricity consumption, an efficiency lighting system, integrated solar control windows, passive evaporative cooling and local heat and power generation are implemented.  (ERGO #30353)

Design and Construction of a Low Energy Hospital 

NHS ESTATES-Department of Health, United Kingdom;

ENALT 1C, 

1979-1994.
This project describes the steps taken to create a low energy hospital.  Some of the items listed in the construction of the hospital to conserve energy are the orientation of the buildings to reduce the energy demand, air infiltration reduction by attention to construction details, window ventilation in summer and controlled mechanical ventilation in winter, exploitation of daylight by specially designed rooflights, and a centralized management system to obtain the full potential from this process and to select the most appropriate operational strategy.  (ERGO #15576)



17500 M2 Professional Training Centre Efficient Utilization of Artificial Light and Daylight, Comfort

Conseil Regional du Pays de Loire, France;

THERMIE 1;

1991-1994.
The aim of this project is to demonstrate the efficient utilization of natural light as compared to artificial light.  The goal consists of working with architects to distribute areas of glass in recommended lighting levels so that artificial light can be dispensed with.  The sources of natural light are placed in such a way as to avoid overheating in the summer and to optimize on the savings of winter heating costs.  (ERGO #28409)

Energy Savings from Optimum Design and Control of Lighting in Office Buildings

NEDERLANDSE GASUNIE NV, Netherlands;

ENALT 1C, 

1981-1982.
The goal of the project was to economize on the electricity needed to light an office building, saving at least 100MWh a year over the old system, a savings of 50%.  This was achieved using more efficient fluorescent lamps to provide either general lighting of lower intensity or individual lighting with a separate lamp for each desk.  Also, the general lighting can be controlled to adjust to outside illumination.  (ERGO #14608)

Educational Resources

Multi-media Teaching Package on Comfort, Operational Standards, and Energy Efficient Design of Buildings to Achieve these Standards

University of North London, 

United Kingdom

SAVE 2;

1997-2000
There are four parts to this study dealing with low energy artificial lighting solutions:  background to comfort studies including field and chamber research; state of knowledge on thermal, acoustic and visual comfort; experimental techniques; and building design and comfort standards including climate, ventilation, controlling air movement, passive solar systems, window systems, daylighting, artificial background and task lighting, visual comfort, and brightness field. (ERGO #44743)

Development of a Multimedia Educational Tool on Energy Efficiency of Artificial Lighting in Buildings

European Commission Directorate General for Energy; Belgium

Save 2;

1998-1999.
Program to be conducted in five phases.  Phase 1 includes collecting, evaluating and classifying existing knowledge on the field of energy, which will be translated into an educational format.  Information regarding energy characteristics and environmental benefits of energy conservation will also be collected and evaluated to identify possible gaps and future interventions.  During phase 2 the global educational package will be created, including testing and developing the seven ‘knowledge blocks’ and writing the user manual.  Phase 3 is the testing of the educational package in four pilot seminars, phase 4 the testing and evaluating of the Training Material by European experts.  Phase 5 is the finalization of the training package and its delivery to the commission.  (ERGO #44732)



Creation of an educational structure on the use of daylighting in buildings 

National Observatory of Athens, Greece

ALTENER 1

1995-97
Create educational material on the use of daylighting techniques in buildings, to decresae energy consumption and improve visual comfort.

Policy, Market, and Technology Analysis

Market Research on the Use of Energy Efficient Lighting in the Commercial Sector

Research Association of Danish Electric Utilities (DEFU), Denmark;

SAVE 2;

1998-1999.
All relevant market research on lighting will be studied to ensure that no duplication of efforts occurs; surveys will be performed in participating countries to provide the market analysis and characterize the present market; meetings and discussions will be held with manufactures, retailers, designers and architects, government agencies, utilities and user organizations in order to understand actual situation, future expectations, possible developments, etc. (ERGO #44187)

Integration of daylighting technologies in DSM programs: estimation of energy and peak load potential
Fraunhofer Institute for Solar Energy Systems, Germany;

SAVE 1;

1995-98.
To understand how increased use of daylighting contributes to a decrease in building energy use; results will serve as catalyst to increased national use of daylighting

Combined use of daylight and artificial light
Tauno Nissinen Consulting, Finland;

NNE THERMIE C;

1996-98.
To define an optimal way to use modern lighting controls and to develop planning methods taking into account both the rational use of energy and visual comfort of the user. The study concentrates on refining control algorithms and sensor technology of available control systems in a demanding demonstration building project. Innovative control technology will be tested in real scale in a surrounding  where architectural integration of the systems is of great importance.



Evaluation and user assessment of lighting systems performance
Fraunhoffer Institute, Germany;

NNE JOULE C;

1996-98.
Two issues are crucial for the success of any integrated daylighting/controls system: the energy savings and the user acceptance. A minimum of 2 and a maximum of 4 systems will be evaluated both in practice and under laboratory conditions. The evaluation includes both energy saving potential and user acceptance. This way it is anticipated to develop a method for the performance prediction of real systems on the basis of simple laboratory tests. 



Retrofitting of museums for antiquities in the Mediterranean countries. Case study: the archaeological museum of Delphi. Tombazis and Association. Architects Ltd, Greece;

NNE-JOULE C, 

1996-98.
The project will study a selection of typical museums in different Mediterranean countries and define their problems in terms of energy consumption, quality of lighting and acoustics, relation of building design, exhibit handling and user behavior.

The aim is to develop guidelines for innovative existing musea with better indoor air quality, maximum visual and thermal comfort, low energy consumption and rational use of energy. 

The project will focus on the Archaeological Museum of Delphi in Greece, where a major extension is already under construction. The objective is to propose a realistic integrated design solution for the re-arrangement of the existing building, regarding daylighting, passive cooling, natural ventilation, acoustics and enhanced exhibition of objects. 



IRP Impact and DSM Development of Energy Efficient Lighting in the Tertiary Sector

N.V. Samenwerkende Elektriciteits-Produktiebedrijven (Sep), 

Netherlands;

SAVE 1;

1995-1997.
This project deals with the way in which a utility should identify, develop and implement relighting measures in the market.  The project will investigate how possibilities should be maximized and barriers should be overcome in order to generate a significant input for the IRP-analysis.  Four steps are used.  First, the eligible measures are shortlisted.  Second, the type and quantity of the incentives should be identified.  Third, market step introduction programs must be set up for each measure. Finally, an estimate can be given of the total (utility) program costs.  (ERGO #36237)

Energy rehabilitation of multi-use buildings
Central Institution for Energy Efficiency Education

SAVE 1 

1995-97.
To evaluate the technical and economical potential as well as the applicability of rehabilitation techniques regarding energy saving and to establish and propose specific and well defined rehabilitation schedules for improving the energy efficiency in multi-use buildings. 

To define, test and apply a common auditing, reporting and labeling procedure dealing with the energy characteristics of multi-use buildings. 

To inform and train building designers, energy managers and operators of buildings on the topics related to energy efficiency in multi-use buildings. 

To propose the necessary standards and legislative mechanisms in order to overcome the existing barriers and to achieve an efficient application of the proposed energy efficiency measures. 



Pilot Study of the Lighting Market with Focus on its Energy Efficiency

BESEL CONSULTORES, S.A., Spain;

SAVE 1;

1996-1997.
This project studies the lighting market focusing on energy efficiency with the following sub-categories:  inventory and classification, technology and energy assessment, economic assessment, new technology, market analysis and identification model.  (ERGO #36252)

Daylighting Design of European Buildings

Esbensen-Rådgivende Ingeniorer ApS, Denmark;

JOULE 2;

1994-1997. 
This study will look at the energy performance and user satisfaction of approximately 15 daylit buildings throughout Europe and will analyze the results through a coordinated monitoring campaign so that design advice of general use for various building types and dimatic regions can be obtained.  The main results will be documented and given to practicing architects and engineers who will apply them in their daily design work.  (ERGO #23936)

Analysis of Impediments to the Rational Use of Energy in the Public Sector and Implementation of Third Party Financing Strategies to Improve Energy Efficiency
University of Stuttgart, Germany;

SAVE 1;

1994-1996
The goal of this study is to explore the energy saving potential in the public sector and its impediments.  Energie-Versorgung Schwaben AG (EVS) offered free energy audits to 240 communities who chose one public building to receive detailed analysis of said building (insulation, windows), heating/ventilation, lighting system and electricity consumption/power demand/supply contracts.  To obtain results, questionnaires were sent to 50 communities, 20 of which have been chosen for personal interviews with decision-makers.  Impediments to the realization of energy- and cost-efficient measures have been identified.  (ERGO #31690)



Technology Development

Efficient design incorporating fundamental improvements for control and integrated optimisation, Instituto di Ricerche per le Energie Rinnovabili e il Risparmoi Energetico, Italy
NNE-JOULE C;
1997-2000..
Develop:

- a set of standard and operating conditions to implement the new adaptive controls in buildings; 

- a prototype of the integrated control system; 

- a fully dedicated Fuzzy Logic Processor implementing the new adaptive control modules; 

- a prototype of a building management network applying the Neural-Fuzzy integrated controllers; 

- results and methodology of experimental test in occupied buildings with real installation.



Innovative glazing for high solar gains and daylighting (INNOGLAZ)
Fraunhofer Institute, Germany;

NNE JOULE C;

1996-98.
Develop advanced window systems with a widely variable solar transmittance, a low u-value, and in special cases, improved daylighting performance.

Development of an Economic and Energy Saving Heliostat Technology for room Illumination

Bomin Solar, Germany;

NNE-JOULE C;

1997-1998.
The main goal of this project is to develop the basics for an economic and energy saving heliostat technology for a widespread room illumination use by means of direct sunlight combined with light.  This technology consists of 3 systems:  a moveable mirror which tracks the sun (heliostat), a supplementary artificial light system for substituting the sun if absent (solar simulator), and a system which transports and distributes the sunlight inside the building (distributor).  (ERGO #40364)

Sources: ERGO database, and Hervé Lefebvre, Research Training Grant internal report to JRC, January 1999.  ERGO database record number is given when available.

A project not funded by the EU but worth noting is the IEA Task 21, Daylight in Buildings. The main objective of this project is to promote daylight-conscious building design with the aim of realizing energy saving, visual comfort and amenity value of the building.  The research will focus on daylighting of new and existing buildings such as offices, schools, institutional and commercial buildings with a high aggregate electricity saving potential.  (ERGO #9600061)

Annex C: List of participants in the SAVE EU Green Light pilot

Country
Organisation
Contact Person

Austria
EVA (Energieverwertungsagentur)
Herbert Ritter

Finland
Motiva (Finntech Finnish Technology ltd)
Heikki Härkönen

France
Ademe (Agence de l’environnement et de la m aîtrise de l’énergie)
Hervé Lefèbvre

Germany
Saarländische Energieagentur
Nicola Sacca

Greece
CRES
Ilias Sofronis

Italy
FIRE Milano
Mario de Renzio

The Netherlands 
Novem (Netherlands Agency for Energy and the Environment)
Marko Kavelaars

Norway
NVE (Norwegian Water Resources and Energy Directorate)
Stine Homoy

Portugal
CCE (Centro para a Conservaçao de Energía)
Luis Silva

Spain
IDAE (Instituto para la Diversificación y Ahorro de la Energía) 
José Donoso

Sweden
STEM (Swedish National Energy Administration)
Egil Öfverholm

United Kingdom 
BRECSU (Building Research Establishment)
Paul Davidson

Source: ftp://greenlt:greenlt@iamest.jrc.it/demogl/htm, May 12 1999.

Annex D: Excerpt from presentation on IPMVP

Description of IPMVP Option A – D.

M&V Options

Basis of Savings Calculations
Initial 
Cost
 

Annual Operating Cost


Option A: 

Focuses on physical inspection of equipment to determine whether installation and operation are to specification.  Performance factors are either stipulated (based on standards or nameplate data) or measured.
· Key performance factors (e.g., Lighting wattage or “motor” efficiency) are measured on a snapshot or short-term basis.

· Operational factors (e.g., Lighting operating hours or motor runtime) are stipulated based on analysis of historical data or spot/short-term measurements. 
Engineering calculations or computer simulations based on metered data and stipulated operational data.
0.5 to 3%
0.1 to 0.5%

Option B:

· Intended for individual ECMs (retrofit isolation) with a variable load profile

· Both performance and operational factors are measured on a short-term continuous basis taken throughout the term of the contract at the equipment or system level.
Engineering calculations after performing a statistical analysis of metered data.
2 to 8%
0.5 to 3%

Option C:

· Intended for whole-building M&V where energy systems are interactive (e.g. efficient lighting system reduces cooling loads) rendering measurement of individual ECMs inaccurate.

· Performance factors are determined at the whole-building or facility level with continuous measurements.

· Operational factors are derived from hourly measurements and/or historical utility meter (electricity or gas) or sub-metered data.
Engineering calculations based on a statistical analysis of whole-building data using techniques from simple comparison to multivariate (hourly or monthly) regression analysis.
0.5 to 3%
(utility bill analysis)

2 to 8%
(hourly data)
0.5 to 3%

Option D: 

· Typically employed for verification of saving in new construction and in comprehensive retrofits involving multiple measures at a single facility where pre-retrofit data may not exist.

· In new construction, performance and operational factors are modeled based on design specification of new, existing and/or code complying components and/or systems. 

· Measurements should be used to confirm simulation inputs and calibrate the models.
Calibrated energy simulation/ modeling of facility components and/or the whole facility; calibrated with utility bills and/or end-use metering data collected after project completion.
2 to 8%
0.5 to 3%

Source: Satish Kumar, IPMVP Project Manager.

.

Annex E: Description of the US EPA Green Lights Programme

Overview

The US Environmental Protection Agency’s (EPA) Green Lights programme serves as the model for the European Green Light programme.  This Section presents an analytical review of the EPA Green Lights programme. It presents the programme’s goals, its methods for achieving those goals and the programme’s results, and draws out the elements of the programme that were most effective.  This section also discusses the internal culture of the Green Lights staff and the impact this had on the programme, and highlights lessons learned from the programme.
 

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.  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 programmme, as discussed in chapter 8 of the main report. This ENERGY STAR Buildings program is also described in Annex G.

Goals

The primary purpose of the EPA Green Lights programme is to encourage U.S. organisations to install energy-efficient lighting, in order to prevent the creation of air pollution (including greenhouse gases, acid rain emissions, air toxics, and tropospheric ozone), solid waste, and other environmental impacts of electricity generation.

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. 

In its early years, EPA Green Lights sought to get ‘the most bang for its buck’ by targeting large organisations, mainly companies in the “Fortune 1000” list of the US’s largest firms.  It gradually expanded its scope to include smaller businesses.

Methods

‘Selling’ EPA Green Lights to the Prospective Partner

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.

Approximately one third of Partners join EPA Green Lights for environmental reasons, one third participate so as to improve lighting quality, and one third are motivated by the savings on their electric bill.

The EPA Green Lights staff remain sensitive to the concerns of the facilities managers, and when recruiting new partners, do not “blame” the managers for the low efficiency of the existing lighting. They usually portray the fact that an organisation has not yet implemented energy efficiency as an overall organisation shortcoming, typical of many organisations.  

The EPA Green Lights Memorandum of Understanding (MoU) 

After a series of meetings between an EPA Green Lights representative and high-level staff from the prospective partner, the two parties will sign an Memorandum of Understanding (MoU).  A sample copy of the MoU in included as Appendix C.

The MoU commits the Partner to:

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

The EPA defines a “profitable” project as one that provides an annualized internal rate of return that is equal to or greater than the twenty percentage points, with an analysis term of at least 10 years. 

EPA Green Lights Partners agree to complete within five years: 

· lighting surveys of 100% of the square footage of its eligible facilities, and

· upgrades of 90% of the square footage of its eligible facilities.

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 publicize 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.  Specifically, within 180 days of signing the MoU, the Partner must

1. Specify and install a 5,000-15,000 square foot (about 450 – 1500 m2) demonstration lighting upgrade.  EPA can provide technical cooperation.

2. Create a list of all facilities to be surveyed and/or upgraded under this agreement, their location, square footage, projected survey date, and pre-survey estimated upgrade budget. EPA can provide assistance with budget estimation.

3. Conduct, in cooperation with EPA, a kick-off meeting at which all parts of its organisation with a stake in EPA Green Lights (such as facilities management, environmental compliance, human resources, corporate communications, strategic planning, financial resources, etc.) will be represented by a senior manager. EPA can provide materials, orientation information, planning assistance, technical training, and networking ideas at or to this kickoff meeting. 

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 (more detail below).

Through advertisements, articles, a EPA Green Lights Partners logo, and media events, EPA provides public recognition for the EPA Green Lights programme and its Partners.

EPA Green Lights estimates that a Partner should anticipate dedicating the equivalent of one person-year of staff time for every 5 million square feet (about 450,000 m2) of facility space.  The lighting upgrade typically has a post-tax rate of return between 20-40%, and requires an initial investment of approximately $0.50 – 2.00 per square foot ($5.37 - $21.50 per m2, or 4.6 – 18.5 ECU per m2)
, depending on existing equipment, purchasing strategy, and the scope of the lighting upgrades.

The MoU has gone through several iterations.  For example, the Quick Start requirement was added after the EPA noticed that some Partners delayed or ignored the implementation of the MoU.  The Quick Start requirement enables Partners to build on the momentum of signing the MoU, creates an implementation ‘deadline’ that helps managers focus, and, by creating a demonstration project, helps the Partner rapidly see the benefits of a lighting upgrade.

The MoU also has at times used different figures for the return required by a “profitable” project.  The EPA found, however, that the figure given in the MoU does not have significant impact on the level of upgrades performed.

Support tools for participants

Project Preparation and Analysis Software

EPA provides lighting analysis software designed to help EPA Green Lights Partners conduct their lighting surveys, complete their options analyses, and choose the most energy-efficient and profitable lighting upgrade package.  

The software was met with mixed enthusiasm.  More complex programmes, such as an expert system to aid facilities managers with decision analysis, were not used much.

Information and Training Resources

As specified in the MoU, the EPA commits to providing partners with a set of resources to cover the partners’ lighting upgrade information needs.  These include:

· a comprehensive summary of the best available information about energy-efficient lighting and implementation methods;

· reports from the independent, EPA-funded National Lighting Product Information Program, which tests lighting products on a name-brand basis;

· a comprehensive directory (updated semi-annually) of utility rebate programmes in the U.S.;

· a similarly updated directory of non-utility financing organisations (such as leasing companies and energy service companies) that provide financing for energy-efficient lighting upgrades;

· workshops and training courses about energy-efficient lighting technologies, analytical techniques, and the use of technical tools developed by the EPA Green Lights Program; and

· informational hotlines for EPA Green Lights Partners, providing the most up-to-date information available on energy-efficient lighting, implementation techniques, and the EPA Green Lights Programme.

EPA assigns every Green Lights participant an Account Manager, who works closely with the participant to provide technical or programmatic 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 of these information and support resources have proven to be the reports provided by the National Lighting Product Information Program, (NLPIP) and the Account Manager.  

Profile of the National Lighting Product Information Programme (NLPIP)

The National Lighting Product Information Programme (NLPIP) provides high-quality, independent information on energy-efficient lighting products.
  The Lighting Research Center at Rensselaer Polytechnic University in New York State, is responsible for producing NLPIP’s publications, and maintaining its database and web site.  NLPIP is cooperatively-sponsored: in addition to its support from EPA, NLPIP is sponsored by Energy Centers in the States of Wisconsin and Iowa, the Northwest Energy Alliance, and the New York State Energy Research and Development Authority.  Most NLPIP resources are available on-line.

The NLPIP produces reports on lighting technologies and issues.  Its Specifier Reports address categories of lighting technologies, such as photosensors, exit signs, or electronic ballasts.  The reports include a discussion of the technology and its applications, and then evaluate the performance of different products on the market.  The product evaluations provide testing data, and guide the reader in interpreting the testing data. The Lighting Answers series discusses, in an easy-to-read “Frequently Asked Questions” (FAQ) format, technical issues that arise during efficient lighting design, such as thermal effects in fluorescent lighting systems, and presents new technologies, such as building automation systems.  Finally, the Lighting Guides series also provides results from product testing.  Thus far, NLPIP has produced Light Guides on selecting frequently-switched T8 fluorescent lamp-ballast systems, specifying high-frequency electronic ballasts, and fluorescent lamp-ballast compatibility.

NLPIP’s tests of screw-base CFLs and of non-dimming electronic ballasts are available on-line, which makes it very easy for a lighting designer or facilities manager to look up information on the performance of a particular manufacturer’s product.  NLPIP has made good use of the web, presenting its information on-line in a user-friendly, searchable web site.  Its reports are also available in hard-copy and as CD-Rom.

NLPIP’s success is due to several factors: its high quality research, its independence (it is housed in an academic institution), and the uniform and readable layout of its documents.  NLPIP is generally considered one of the most effective tools made available to EPA Green Lights partners.

Communications

EPA Green Lights makes strong communication efforts both within a Partner’s organisation and externally.  The Partners’ MoU requires them to appoint a Green Lights Communications Director.  The Communications Director is responsible for ensuring that the organisation is properly recognized for its environmental protection achievements through EPA Green Lights, as well as for educating all employees, stockholders and customers about the Programme.

The EPA itself undertakes communications activities, such as articles on participants’ actions pollution avoided; public service announcements in the media informing the public of participants’ commitments and actions; announcement in high-circulation press (ex: Fortune, National Geographic) of EPA Green Lights Partner and Ally of the year; and an annual major media event. The EPA also grants Partners the right to use the EPA Green Lights Partner logo to publicize their participation in the programme.

The effectiveness of the programme’s communications is in part due to two characteristics of US culture.  First, there exists among US citizens a relatively high level of awareness of environmental problems, and Americans are keen to feel that they are– and to be seen as – ‘doing something’ to help the environment.  The public recognition for EPA Green Lights actions taps into this vein of environmental sentiment and as such is a ‘carrot’ that helps attract potential EPA Green Lights partners.

Second, American businesses have had historically a difficult and often antagonistic relationship with the EPA.  Green Lights gives businesses a rare chance to ‘get on the good side’ of the EPA without having to spend large sums to clean up their facilities.  This too is a significant incentive for participation.

Allies and Endorsers

In addition to the Partners, EPA Green Lights has two other classes of members: Allies, and Endorsers.  

The Allies (592 as of November 98) are electric utilities, lighting manufacturers, distributors, surveyors and management companies who agree to market EPA Green Lights and promote the benefits of energy-efficient lighting to their customers.  Allies also commit to undertake the same retrofits as do EPA Green Lights Partners, and may assist EPA in developing the technical support programme. EPA does not promote or endorse any ally or its  products or services.  Allies proved not to play a very important role in the programme.  EPA is exploring ways to restructure this component of Green Lights so as to take better advantage of the Allies.

Endorsers (302 as of November 1998) are independent groups such as NGOs or 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 program, which helped gain the trust and interest of potential partners.

Results

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.
  This has been achieved through the installation of such technologies as dimming ballasts, daylighting controls, more efficient fixtures, compact fluorescent lighting applications, occupancy sensors and LED exit signs.  There has also been a marked increase in the use of operations and maintenance practices, such as commissioning, which enhance lighting efficiency.

EPA Green Lights has not been able to systematically gather accurate data on programme results. Because the results of this voluntary programme are self-reported, Partners often neglect to report results, or fill in the reporting forms incorrectly.  EPA Green Lights has conducted a study on reporting levels, and found that 30% of retrofits are under-reported.  The programme is currently making efforts to improve its data collection.  As part of this effort, it will simplify the reporting process. 

Additionally, many companies decided to upgrade facilities but not join the EPA Green Lights programme, because of hostility to government programmes, because they felt the reporting requirements onerous, or because they felt they could not comply with some part of the MoU. EPA Green Lights has made little effort to document or even estimate the size of this cohort, but some observers believe it is large. Since the inception of the EPA Green Lights programme, its founder (John Hoffman) claims that sale of electronic ballasts has gone from less than a million to 34 million a year, many more than could be accounted by reported results. However, it is not clear how much of this is attributable to EPA Green Lights and how much would have been achieved anyway. Table 18 below summarizes the available data on programme results.  The data represents program participants’ self-reported savings.  Some participants may not have bothered to report their savings, while others may have overreported.  Management at EPA Green Lights estimate that the net effect is that the data below understate the programme’s impact.
Table 18: Summary of the Results of the US EPA Green Lights Program


Participants’ investment in lighting upgrades
Total square meters recruited
Total square meters upgraded
Annual energy savings from completed upgrades
Annual energy bill savings from completed upgrades
Annual carbon equivalent prevented from completed updates

1991
$17 million
93 million
3 million
75 GWh
$5.4 million
0.02 MMTCE

1992
$45 million
288 million
7 million
193 GWh
$16 million
0.05 MMTCE

1993
$160 million
362 million
22 million
563 GWh
$48 million
0.12 MMTCE

1994
$378 million
409 million
53 million
1,400 GWh
$112 million
0.31 MMTCE

1995
$784 million
474 million
111 million
2,900 GWh
$223 million
0.63 MMTCE

1996
$1,100 million
492 million
158 million
4,500 GWh
$338 million
0.96 MMTCE

1997
$1,600 million
520 million
260 million
7,000 GWh
$514 million
1.4 MMTCE

MMTCE: million tons of carbon equivalent.

Source: Helping Build a Better Future: ENERGY STAR Buildings and Green Lights 1997 Year in Review, April 1998, US EPA 430-R-98-01.

EPA Green Lights is studying free rider and free driver effects.  The results are not yet available. However, anecdotal evidence suggests that the programme has had a free driver effect.  Some Fortune 500 executives have committed their organisations to upgrading their space, but did not join EPA Green Lights due to reluctance to commit to completing the required paperwork for 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.  Green Lights also pays close attention to feedback from Partners and to the results of focus groups.  Reacting quickly to Partner feedback is a way in which Green Lights can demonstrate to its partners its commitment to meeting their needs. 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 program, 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. 

EPA Green Lights outsources many of the program’s elements, including the EPA Green Lights information hotline, technical support, and customer project management support.  EPA Green Lights staff retain responsibilities for the core elements of the program, including oversight and management and programme development.

The EPA Green Lights “culture” has had an influence on other government departments.  Now nearly every EPA office offers some sort of voluntary program, some of which are nearly clones of EPA Green Lights.  People from other departments are sent to ‘visit’ with EPA Green Lights staff for a few weeks to learn how the programme works and to learn about way in which the EPA Green Lights staff is organised and managed.

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 program, are summarized below.

Most useful programme elements

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

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

· EPA Green Lights Endorsers (independent groups such as NGOs or 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 program, 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.

Annex F: Memorandum of Understanding from the US EPA Green Lights Program

Corporate Partner Memorandum of Understanding (MOU)
U.S. EPA Green Lights Program

In order to maintain consistency and fairness among program participants, this Memorandum of Understanding may not be changed.]

Memorandum of Understanding


Between
The United States Environmental Protection Agency
and "Corporate Partner"
I. Common Agreements and Principles 

A. This is a voluntary agreement between ("Green Lights Partner") and the United States Environmental Protection Agency (EPA), by which Green Lights Partner joins EPA's Green Lights Program. This agreement can be terminated by either party without penalties or liability to either party. 

B. Green Lights Partner and EPA agree that the primary purpose of the Green Lights Program is to encourage U.S. organizations to install energy-efficient lighting, in order to prevent the creation of air pollution (including greenhouse gases, acid rain emissions, air toxics, and tropospheric ozone), solid waste, and other environmental impacts of electricity generation. Green Lights is part of a larger program, and Partners are encouraged to explore additional opportunities for pollution prevention by joining EPA's Energy Star Buildings Program and the Energy Star Computers Program. Either or both of those programs may be entered by signing addenda to this Memorandum of Understanding.

C. Green Lights Partner and EPA agree that installation of energy-efficient lighting can improve profitability and competitiveness, and enhance national energy security.

D. Green Lights Partner and EPA agree that energy-efficient lighting can maintain or enhance lighting quality and can improve employee productivity and customer satisfaction.

E. Green Lights Partner and EPA agree that communicating Partner's commitments (as stated in this MOU) to the public demonstrates: 

· the concern of Green Lights Partner for the environment,

· the vitality of the free enterprise system in reducing costs, and 

· the capability of voluntary programs to achieve national goals with minimal regulation.

F. Green Lights Partner and EPA agree that maintaining public confidence in the credibility of the Green Lights Program and its participants is critical to achieving the shared goals stated above.

II. Green Lights Partner's Responsibilities 

A. Definition of Partner and Eligibility. A Green Light Partner is an organization that joins the Green Lights Program by signing this Memorandum of Understanding. Any organization (including those within or subject to review by a parent organization) that has financial and operational control of any of its own facilities may join Green Lights.

Green Lights Partner agrees that it has financial and operational control of some or all of its facilities, and further agrees that its membership in Green Lights commits all of its component suborganizations (such as subsidiaries, divisions, campuses, etc.) over which it can and/or does exercise financial or operational control. In completing the square footage tally on Appendix A, Green Lights Partner agrees to include all facilities subsumed by this definition.

B. Green Lights Implementation Director. Green Lights Partner agrees to appoint a senior representative of the organization (designated on Appendix A) as Green Lights Implementation Director. The Green Lights Implementation Director will be the person responsible for ensuring that Green Lights Partner successfully completes its commitments as stated in this MOU, and Green Lights Partner agrees to assign the authority to the Implementation Director needed to execute that responsibility. The Green Lights Implementation Director's responsibilities include: 

· establishing and overseeing Green Light Partner's 5-year implementation plan, which includes the securing of personnel and financial resources, and 

· the scheduling of upgrade projects,

· directing Green Lights Partner's lighting upgrades,

· coordinating Green Lights Partner's participation in Green Lights activities,

· facilitating communication with the Green Lights Program Office at EPA, and

· annual reporting to EPA of Green Lights Partner's lighting surveys and upgrades.

Green Lights Partner agrees to notify EPA in writing within two weeks of any change in the designation of the Green Lights Implementation Director.

C. Communications Director. Green Lights Partner agrees to appoint a representative of the organization (designated on Appendix A) as Green Lights Communications Director. The Communications Director will direct Green Lights Partner's communications effort to ensure (as deemed appropriate by Green Lights Partner) that the organization is properly recognized for its environmental protection achievements through Green Lights, and, in addition, to educate all employees, stockholders, and customers about the Program. Green Lights Partner agrees to notify EPA in writing within two weeks of any change in the designation of the Green Lights Communications Director.

D. Staff Commitment. Based on the experience of Partners who have already joined the Green Lights Program, Green Lights Partner should anticipate devoting a combination of internal (staff) and external (consultant/contractor) personnel resources at the approximate level of 1 person-year for every 5 million square feet of facility space, for the purpose of surveying buildings, specifying upgrades, supervising upgrade installations, and managing other aspects of Green Lights Partner's participation in Green Lights. Green Lights Partner agrees to provide adequate staff to fulfill the commitments it undertakes in the MOU.

E. Financial Commitment. Green Lights Partner recognizes that, although energy-efficient lighting upgrades are highly profitable (typically earning 20-40% post-tax rates of return), an initial investment of $0.50-2.00 per square foot (depending upon existing equipment, purchasing strategy, and scope of the lighting upgrades) will be required on average to implement its participation in Green Lights over the initial 5-year period. Green Lights Partner agrees to allocate each year sufficient funds (or secure third-party financing) to allow for the investment in energy-efficient lighting to meet its commitments under this agreement.

F. Energy-Efficient Lighting Upgrades.(Click here for definitions). Green Lights Partner agrees to:

· survey the lighting in all of the square footage of its eligible facilities,

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

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

Green Lights Partner agrees to complete within five years: 

· lighting surveys of 100% of the square footage of its eligible facilities, and

· upgrades of 90% of the square footage of its eligible facilities other than those that are no-upgrade facilities.

EPA and Green Lights Partner agree that the five year schedule will begin on the first day of Green Lights Partner's first fiscal year that starts after the date that Green Lights Partner signs this MOU. Green Lights Partner agrees that it will complete its lighting surveys and upgrades at least as rapidly as the following schedule:

Cumulative Percentage of Square Footage: 

G. Predominantly Short-Term Leased Space. Notwithstanding paragraph II.F, if Green Lights Partner's facilities are comprised of more than 75 percent short-term (less than 5 years remaining) leased space, Green Lights Partner agrees to: 

· survey at least 50% of its short-term leased space,

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

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

For short-term leased space, a project is defined as "profitable" when it provides a payback term shorter than the remaining term of the lease. Green Lights Partner agrees to complete within 5 years upgrades of 90% of the square footage of its short-term leased facilities other than those that are "no-upgrade facilities." 

H. Quick Start. Within 180 days of signing this MOU, Green Lights Partner agrees to: 

1. Specify and install a 5,000-15,000 square foot demonstration lighting upgrade with technical cooperation from EPA, if needed. If Green Lights Partner's total square footage is less than 5,000 square feet, participant will do demonstration upgrade of at least 50% of their square footage.

2. Create a list of all facilities to be surveyed and/or upgraded under this agreement, their location, square footage, projected survey date, and pre-survey estimated upgrade budget. EPA agrees to provide assistance with budget estimation, upon Green Lights Partner's request.

3. Conduct, in cooperation with EPA, a kick-off meeting. EPA agrees that it will provide materials, orientation information, planning assistance, technical training, and networking ideas at or to this kickoff meeting. Green Lights Partner agrees that all parts of its organization with a stake in Green Lights (such as facilities management, environmental compliance, human resources, corporate communications, strategic planning, financial resources, etc.) will be represented by a senior manager at the kick-off meeting. EPA's participation may take the form of supplying materials, participating via telephone or videoconference, or sending Green Lights staff or consultants to the meeting at the request of Green Lights Partner.

I. Upgrades Completed Prior to Joining Green Lights. EPA and Green Lights Partner agree that Green Lights Partner may count toward its upgrade commitment lighting upgrades that were completed fewer than 18 months prior to joining Green Lights, provided that the upgrades meet the Green Lights Program standards and proper documentation is provided (see "Reporting," below). EPA and Green Lights Partner agree that facilities in which upgrades were completed earlier than 18 months prior to Green Lights Partner's joining Green Lights shall be surveyed, and, according to the criteria of this MOU, upgraded. Based on the experience of Green Lights Partners already in the Green Lights Program, it is common that a new lighting survey would determine that no additional measures are warranted in a previously upgraded facility, provided that the earlier upgrade was done in a thorough manner. 

J. Reporting. Green Lights Partner agrees to submit Green Lights Implementation Reports (blank copy attached as Attachment D) or the equivalent Electronic Progress Report (diskette available upon request) to EPA for each lighting survey and upgrade project that it undertakes. Green Lights Partner agrees to submit reports at least annually, to establish the credibility of Green Lights Partner's pollution-prevention achievements, demonstrate the benefits of energy-efficient lighting to Partner's management, customers, and other stakeholders, and to increase participation by other organizations in Green Lights. 

More frequent reporting is encouraged in order to avoid the need for large "batch" processing by either Green Lights Partner or EPA. EPA agrees to assist Green Lights Partner with completing Partner's first implementation report, if Partner requests.

If Green Lights Partner has not undertaken any new surveys or upgrades since its previous membership anniversary, Green Lights Partner agrees to send a letter to EPA in lieu of the Green Lights Implementation Report.

K. New Construction. Green Lights Partner agrees to design all new facilities in compliance with applicable codes and regulations. When designing new lighting systems in areas that are not intended for manufacturing or commercial or industrial processing, Green Lights Partner further agrees to at least meet (and attempt to exceed) the most current lighting energy standards, defined as follows:

1. Until December 31, 1994, the building energy guidelines of the U.S. Department of Energy, or any new Illuminating Engineering Society (IES) lighting energy standard (if one has been issued), or ASHRAE/IES 90.1-1989 if no new IES standard has been issued.

2. Following January 1, 1995, any post-1989 IES lighting energy standard (if one has been issued), or the building energy guidelines of the U.S. Department of Energy, or another post-1989 building energy standard more stringent than ASHRAE/IES 90.1-1989 that has been created via an industry/professional/public consensus process.

Green Lights Partner agrees that all new leases that it signs (whether as a lessor or lessee) lasting 5 years or longer will be treated as "New Construction."

L. Re-Surveys. Because of the continuing improvement in and falling prices of energy-efficient lighting equipment, Green Lights Partner agrees to re-survey facilities and re-analyze options at all eligible facilities no later than five years after completing an upgrade at that facility or determining that the facility was a "no-upgrade facility." Green Lights Partner agrees to implement options that meet the Green Lights upgrade criteria that then exist within five years of the re-survey.

M. Employee Education. Green Lights Partner agrees to educate its employees about the economic and environmental advantages of energy-efficient lighting and, to the extent that is possible and consistent with the organization's policies, to encourage employees to purchase such products for their homes.

N. Communication. Green Lights Partner agrees to cooperate with EPA efforts to help raise public awareness of the Green Lights Program and of the benefits of energy-efficient lighting in general. This could include Green Lights Partner's preparation of case studies, advertisements, and press releases and their distribution to the media, employees, customers, and stockholders, other Green Lights participants, and potential participants. Green Lights Partner agrees to provide at least one case study to EPA by the end of its second year of membership.

O. Non-Endorsement. Green Lights Partner agrees that participation in the Green Lights Program, use of the Green Lights Program logo, or any publicity relating to its participation in the Green Lights Program does not constitute EPA's endorsement of Green Lights Partner for anything other than its commitment to install energy-efficient lighting. Green Lights Partner agrees that it will not imply otherwise.

III. EPA's Responsibilities 

A. Liaison. EPA agrees to designate a single liaison point for the Green Lights Program, and will attempt to notify Green Lights Partner within 2 weeks of any change in the designated liaison. The liaison is:

Chief, Green Lights Branch 

U.S. EPA (6202J) 

401 M Street, SW 

Washington, DC 20460 

TEL 202/564-9120; 202-775-6650 (hotline) 

FAX 202/564-9569

B. Technical Support. EPA agrees to assist Green Lights Partner in adopting new cost-effective lighting technologies in the following ways:

1. EPA agrees to provide to Green Lights Partner a comprehensive summary of the best available information about energy-efficient lighting and implementation methods.

2. EPA agrees to offer workshops and training courses that Green Lights Partners may attend. These workshops and training courses will teach Green Lights Partners about energy-efficient lighting technologies, analytical techniques, and the use of technical tools developed by the Green Lights Program.

3. EPA agrees to provide lighting analysis software designed to help Green Lights Partner conduct their lighting surveys, complete their options analyses, and choose the most energy-efficient and profitable lighting upgrade package.

4. EPA agrees to manage Green Lights Allies Programs in which lighting manufacturers, installation companies, electric utilities, lighting equipment distributors, and lighting surveyors agree to follow specific criteria. 

5. EPA agrees to support an independent lighting product information program that will test lighting products on a name-brand basis. EPA further agrees to provide Green Lights Partner with a copy of each report produced by this program.

6. EPA agrees to provide Green Lights Partner with a comprehensive directory (updated semi-annually) of utility rebate programs in the U.S. In addition, EPA agrees to provide a similarly updated directory of non-utility financing organizations (such as leasing companies and energy service companies) that provide financing for energy-efficient lighting upgrades.

7. EPA agrees to operate informational hotlines for Green Lights Partner to provide Green Lights Partner with the most up-to-date information available on energy-efficient lighting, implementation techniques, and the Green Lights Program.

C. Recognition. EPA agrees to provide Green Lights Partner with recognition for its public service in protecting the environment by: 

· publishing articles and performing analyses about the pollution prevented by participants, 

· organizing at least one major media event each year, 

· publishing articles describing the Green Lights Program and organizations that have completed outstanding lighting upgrades, 

· and creating public service advertisements that raise awareness of the program as a whole.

D. Advertising. EPA agrees to work with Green Lights Partners independently and/or in conjunction with other Partners to develop advertisements publicizing Green Lights Partners' involvement in the Green Lights Program. Due to limited advertising space and varying audiences, EPA may, on occasion, work with selected Green Lights Partners to develop advertisements. Green Lights Partners may be invited to participate in an advertisement on the basis of such criteria as organization size (e.g., square feet or number of employees), date of entry into the Program, type of commercial/industrial sector, scope of organization (e.g., national, regional, local), organization headquarters location, or other practical limitations.

IV. Use of EPA-Developed Materials 

A. EPA Materials. Both parties to this agreement agree that EPA-developed publications are a valuable tool in educating the public about the pollution-prevention benefits of energy-efficient lighting and the Green Lights Program.

B. Green Lights Logo. EPA agrees to permit Green Lights Partner to use the Green Lights Partner logo for use on non product-specific materials that will publicize Green Lights Partner's participation in the Green Lights Program. Green Lights Partner agrees that appropriate use of the EPA Green Lights Program logo is encouraged by EPA, but that such use does not constitute EPA's endorsement of Green Lights Partner's products or services. 

C. Partners Who Are Part of the Lighting Industry. Where Green Lights Partner, or a component part of Green Lights Partner, has also joined the Green Lights Program as an Ally, Green Lights Partner agrees that it will use the Ally logo with the EPA disclaimer on any materials relating to its involvement in the manufacture, distribution, or installation of lighting products or the provision of lighting-related services (including sale of electricity and DSM services), and will conform with the Ally logo guidelines (sample available for review). Where Green Lights Partner, or a component part of Green Lights Partner, is a member of the lighting industry but has not joined Green Lights as an Ally, Green Lights Partner agrees that it will not use the Green Lights Partner logo on any materials relating to its involvement in the manufacture, distribution, or installation of lighting products or the provision of lighting-related services (including sale of electricity and DSM services).

D. EPA Materials. EPA agrees to provide to Green Lights Partner, at Partner's request, available camera-ready negatives, mechanicals, and other directly reproducible material, from which Green Lights Partner can create:

1. Green Lights brochures, Light Briefs, and video(s)

2. Green Lights Program logo

3. Other Green Lights materials

Green Lights Partner agrees to return to EPA the directly-reproducible material identified above within 30 days of receipt.

E. No Charge. EPA agrees not to charge Green Lights Partner for such materials.

F. Reproduction of EPA Materials. Green Lights Partner agrees to reproduce such EPA-developed materials faithfully, without altering their form, content, or appearance in any way, except, at Green Lights Partner's option, to add the phrase "Distributed at no cost by [Green Lights Partner], with permission of EPA's Green Lights Program," as well as Green Lights Partner's own logo, address, and phone number.

G. Recycled Paper. Green Lights Partner agrees to use recycled paper for all of its reproductions of EPA-developed informational materials.

H. Distribution. Green Lights Partner agrees to distribute EPA-developed informational materials to Green Lights Partner's employees and potential Green Lights Partners to promote and expand the use of energy-efficient lighting and membership in the Green Lights Program.


V. Criteria and Standards 


A. Each party to this agreement agrees to assume the good faith of the other party as a general principle for the Green Lights Program.

B. Both parties agree to notify each other if any problems arise and to work together to foster maximum public confidence in the Program. Either party can terminate this agreement, without penalty, via 10 days' written notice to the other, and both will then cease to publicize Green Lights Partner's participation in the Green Lights Program. Reasons that could cause EPA to terminate this agreement with Green Lights Partner include (but are not limited to):

· Partner's failure to provide annual report(s),

· Partner's failure to make adequate progress on lighting upgrades, to the point where it is evident that Partner will not be able to fulfill its upgrade commitments as stated in this MOU, and

· Partner's use of the Green Lights logo in an inappropriate manner.

Because public confidence in the credibility of Green Lights Partners' achievements is so important, EPA will make a best-faith effort to assist Green Lights Partner in meeting all of the goals of this MOU. 

C. Each party's commitments will be subject to any legal restrictions that may apply.

D. EPA agrees that information provided by Green Lights Partner to EPA will be treated pursuant to EPA's public information regulations under 40 Code of Federal Regulations, Part Two. 

The undersigned hereby execute this Memorandum of Understanding on behalf of their parties. This Memorandum takes effect when signed by both parties.


Definitions 

1. Lighting includes all electrical and natural (daylight) lighting installations, including those found indoors and outdoors (facades, roadways, parking lots and garages, security/safety lighting, signage, etc.). 

2. Eligible Facilities includes:

(1) all domestic facilities that Green Lights Partner owns;

(2) all domestic facilities it currently leases from other parties under agreements that expire more than five years after the date this agreement enters into force. Space that Green Lights Partner leases under agreements terminating sooner than five years after the date this agreement enters into force are excluded from "eligible facilities;" and 

(3) all facilities where Green Lights Partner is the majority or controlling owner and that it currently leases to other parties (including facilities managed by property management firms). Facilities that the Green Lights Partner reasonably anticipates selling sooner than five years from the date this agreement enters into force are excluded from "eligible facilities." EPA encourages Green Lights Partner to include facilities outside the U.S. New leases, as lessor and lessee, are discussed under "New Construction."

3. Profitable. Due to the relatively low risk involved in installing energy-efficient products and the tangible, but difficult to measure, benefits of enhanced quality, a project is defined as "profitable" when it provides an annualized internal rate of return that is equal to or greater than the twenty percentage points, with an analysis term of at least 10 years. Projects that maximize energy savings while providing internal rates of return higher than the twenty percentage points (the typical Green Lights upgrade yields an IRR of 20-40% post-tax) meet this criterion. 

EPA does not expect Green Lights partners to include measures within an upgrade project that are non cost-effective. EPA defines a non cost-effective measure as any individual measure within an upgrade project that has an internal rate of return of less than twelve percentage points. (Organizations in financial distress may qualify for a different criterion.) 

4. Lighting Quality. Green Lights Partner and EPA agree that Green Lights Partner shall make all determinations affecting lighting quality and quantity, although Green Lights Partner may seek EPA's advice.

5. No-Upgrade Facility. After completing lighting surveys on all eligible facilities, Green Lights Partner need not upgrade those facilities that are identified as "no-upgrade facilities" according to one of the following three criteria:

a. If a facility's circumstances are such that, after a survey, no upgrade can be identified that would save energy while being profitable and meeting Green Lights Partner's lighting quality objectives, such a facility need not be upgraded. It has been the experience of Green Lights Partners that such circumstances are rare.

b. In a facility that Green Lights Partner leases from another party, the landlord must cooperate in the proposed installation program and in the division of financial benefits (e.g., by adjusting rents and/or other lease provisions) so that the upgrade project is profitable for Green Lights Partner. If, following good-faith efforts on the part of the Green Lights Partner, the landlord declines to cooperate, Green Lights Partner agrees to provide EPA with an opportunity to seek the landlord's cooperation through an EPA presentation on the benefits of the Green Lights Program. If the landlord still declines to cooperate, then such a facility need not be upgraded.

c. In a facility that Green Lights Partner leases to other parties, the tenant(s) must cooperate in the proposed installation program and in the division of financial benefits (e.g., by adjusting rents and/or other lease provisions) so that the upgrade project is profitable for Green Lights Partner. If, following good-faith efforts on the part of the Green Lights Partner, the tenant(s) refuse(s) to cooperate, Green Lights Partner agrees to provide EPA with an opportunity to seek the tenant(s)'s cooperation through an EPA presentation on the benefits of the Green Lights Program. If the tenant(s) still decline(s) to cooperate, then such a facility need not be upgraded.



For more information about the Green Lights Program, please contact:
Manager, Green Lights Program
U.S. EPA 
Atmospheric Pollution Prevention Division
401 M Street SW, (6202J) 
Washington, DC 20460

Tel: (202) 775-6650
Fax: (202) 564-9575
Toll Free: (888) STAR-YES
Fax-back system: (202) 564-9659

October 4, 1996

<http://www.epa.gov/appdstar/green/part-mou.html 

Annex G: Brief Description of the US EPA ENERGY STAR Buildings Programme

The material below is drawn from http://www.epa.gov/appdstar/buildings/.

What is the U.S. EPA ENERGY STAR Buildings Program?

EPA's ENERGY STAR Buildings program is a voluntary energy-efficiency program for U.S. commercial buildings. The ENERGY STAR Buildings program focuses on profitable investment opportunities available in most buildings using proven technologies. A central component of the program is the five stage implementation strategy that takes advantage of building system interactions, enabling building owners to achieve additional energy savings while lowering capital expenditures. Through these actions, Partners can expect to reduce total building energy consumption by 30% on average.

Organizations that join the ENERGY STAR Buildings Program, called "Partners", sign a Memorandum of Understanding (MOU) that outlines the Partner's responsibilities and EPA's responsibilities. 

Why Participate?

The energy to operate buildings in the U.S. contributes to a host of environmental problems. By implementing EPA's ENERGY STAR Buildings Program, you decrease your energy use at the same time you increase profits and prevent pollution.

Organizations are joining ENERGY STAR Buildings every week. As of January 1, 1998, 444 organizations have joined, representing 1.7 billion square feet of floorspace. Check out our list of ENERGY STAR Buildings Participants.

Benefits

Our program participants receive multiple benefits by joining the program. These include: 

· Savings 

· Customer support 

· Public Recognition 

· Workshops 

· Publications 

· Software 

· Account Managers 

· Information about Finance Opportunities 

· The Energy Star Building Ally Program 

· Ally Services and Products Directory (ASAP) NEW! 

· The Energy Star Buildings Upgrade Manual NEW! 

The Plan

Partners and EPA sign a Memorandum of Understanding (MOU) that spells out each party's responsibilities.The ENERGY STAR Buildings MOU in Brief provides a quick look of both the EPA's and the Partner's responsibilities. 

The program's five-stage implementation strategy provides a framework for making comprehensive efficiency upgrades in a range of commercial building types. Partners are encouraged to follow the five stage implementation strategy in upgrades of buildings they own. The strategy includes the following stages: 

1.Green Lights 2.Building Tune-Up 3.Other Load Reductions 4.Fan System Upgrades 5.Heating and Cooling System Upgrades 

A key advantage of this approach is that it can reduce the size of equipment and therefore its cost. Another advantage is that it is gradual. Partners can evaluate energy-efficiency options on a single stage at a time. They can also invest money in stages, rather than all at once.

Green Lights Program

If you are currently a Green Lights Partner, you can join ENERGY STAR Buildings by signing the ENERGY STAR Buildings MOU.

Savings

Twenty-two companies agreed to complete comprehensive building efficiency upgrades in a single building over two years. These ENERGY STAR Showcase Partners demonstrated that the comprehensive ENERGY STAR Buildings strategy maximizes energy savings at a profit; rates of return ranged from 17% to 50%. Furthermore, the ENERGY STAR Showcase Building projects offered an opportunity to field-test and refine EPA's technical support materials. 

ENERGY STAR Building Allies

Members of the energy efficiency equipment and service industries join ENERGY STAR Buildings as Allies. Allies join the ENERGY STAR Buildings Program by signing an Ally Memorandum of Understanding (MOU). Any organization, including those within or subject to review by a parent organization, that has financial and operational control of any of its own facilities may join ENERGY STAR Buildings. 

Allies agree to market the ENERGY STAR Buildings program and promote the benefits of energy-efficient equipment and services to their customers in addition to undertaking building energy efficiency upgrade projects. As an ally, you may be able to position your organization as a leader in the energy efficiency field. By upgrading your own facilities throught the ENERGY STAR Buildings Program, you will be practicing what you preach.

Case Studies

EPA has prepared case studies that describe Partners' success in implementing ENERGY STAR Buildings upgrades. Case studies describe the success of the Showcase Partners in implementing the Program. 

Annex H: The City of Stockholm Lighting Service Project

Overview of Stockholm’s programme

In September 1997 the city of Stockholm’s procurement office decided to launch a pilot project aimed at introducing an in-house full-service lighting contracting package in the city’s premises. 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”. Three environmental service concepts were conceived, and the planning started immediately so the services could by launched by mid-1998. Apart from lighting, the procurement runs a car sharing project for the city’s departments and a packaging materials take-back and recycling service which will utilize the return trips of empty trucks that have delivered goods. In the case of lighting, the procurement office decided to combine its purchasing power with the design, installation and financing of lighting systems. The purpose is to boost efficiency investments and bring down the city’s energy consumption while at the same time improve working conditions for the city’s employees.

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 only a few years’ 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.

For several years, the city council has asked its various offices and departments to work actively with energy efficiency, and especially with electricity savings, but this requirement was never defined in terms of activities or as a savings goal. However, the city finally decided that each administrative unit within the city must reduce its electricity consumption by 5 percent annually, starting in 1998. In parallel, the city is introducing an environmental management system which requires, among other things, that each department declare in detail what steps it has taken towards reaching various environmental goals and, if the goals have not been reached, why this was the case. As part of the lighting services package, the procurement office will offer each customer in the city a certificate that declares how much electricity has been saved. The procurement office will make sure that the city council accepts the certificate so it can be used as part of the annual report. 

Specifying the room, finding the luminaires.

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. At times, the discounts have in fact been perceived as so small that even the city’s own installers have bypassed the city’s call off agreements (which they are obliged to use) since they could buy luminaires at better conditions from other sources
. 

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 far above the average, not only to assure energy savings, but also because the procurement office plans to use the improved ergonomics as an important sales pitch. The city had call-off agreements with luminaire manufacturers that ended in May 1998. When manufacturers were invited to tender for a new two-year period, it was decided that there would be agreements on the whole range of luminaires from a number of manufacturers just as before. But in addition, the city decided to identify a limited number of luminaires that could be used in the lighting-service project in order to get better discounts. When defining what luminaires would be used in the project, Stockholm faced a similar problem to the one identified in the European study described above: How should the city write a specification for a lighting system where so many components were unknown? The luminaire is a unit, but once installed it will become part of a system where factors such as room size and layout, the colour and reflectance of walls and ceiling, the tasks to be performed, the furniture plan, etc., will influence its performance.

The project management decided to accept the ergonomic and energy efficiency design requirements developed within Nutek’s office lighting project described in chapter 5 of the main report. However, due to the problems described above these luminaires described in the Nutek catalogue could not be used straight off since there is no guarantee that the luminaire will perform to achieve the lit environment specified except for rooms with a similar plan as the one used in the Nutek project.

Flexibility is a key word for the programme. The Stockholm procurement office has defined flexible solutions as 

· a solution that can be used in as many small room types as possible (but the luminaire may differ in size, number of lamps and lumen output, etc.),

· a solution that works for large rooms with many occupants, 

· a solution that will work over time in the same room even if the furniture plan is changed, and 

· a solution that is accepted by users with varying preferences.

It was concluded that not all of these requirements could be fulfilled by one single luminaire, but the city took this as the starting point for defining their needs and foster clarity of thought. Following this rough definition, a matrix was developed that would help to facilitate the decision-making process. The matrix, shown as Table 19 below, consists of two broad categories: Single-person office rooms and open-space offices, and then other large rooms with many occupants. Each of these two categories were divided into three subcategories, where factors such as flexibility, energy consumption, and the speed and costs at which a lighting installation could be designed, were used to categorize the room. It was decided that a maximum of three luminaires from each category below would be selected for use in the lighting service project, but since some of the six subcategories were found to represent an identical need, fewer luminaires are in fact needed. The specification for the open-space office rooms are in principle applicable for any open-space working area such as schools and daycare centers.

The leasing and marketing process: bit by bit and step by step

Installers

The services from a number of contractors will be procured. Together with the electrical contractors’ trade association, the city is defining the contents of a one-day training course in lighting design and ergonomics to alert the contractors for the need to be careful when installing the lighting systems. The course uses the luminaires procured by the city to make the course less abstract. The city requires that site managers from the contractors must take the course if the contractor wishes to tender for an installation.

Working description

The general technical guidelines for the project is written in extremely simple language. It is believed that a more complex and detailed technical guideline will drive up the sums of the tenders.

Legal issues

In practice, the luminaires used in each project will be purchased by the contractor, who will quote a code for Stockholm’s call-off agreement when they order the luminaires from the manufacturer. If the luminaires were to be purchased by the procurement office and delivered to the site, it would be unclear who is responsible for taking care of the luminaire. Since the installer purchases the luminaire, they will be legally responsible for it until it is installed and the whole project is delivered to the city. This procedure follows the normal market procedure, since any other procedure is believed to drive up the costs for the installations.

A tool for verification, energy calculations and cost estimates

The city has developed a computer-based tool for calculating the energy savings and the costs for each installation. The tool is linked to a database which contains information on the Nordic countries electricity fuel/emission mix. Thus, each kWh can easily be converted into reduced emissions of CO2, NOX, and even into reduced production of plutonium, that truly reflects the power mix of the city’s electricity use.

This tool will not only be used a means for the procurement to calculate the profitability of the project. It will also be used as a marketing tool to help the prospective customer get an idea of the possible savings, the pay-back time at a given leasing fee, and the environmental benefits. The computer tool also describes the energy-efficient alternative’s ergonomic benefits. In small check-boxes, flicker free lighting, low glare, etc. is checked by default. It is then up to the prospective customer to click the equivalent boxes for their current installation.

Since many projects are likely to have long payback periods (or result in monthly payments that are much higher than the reduced energy costs), the ability to convince the customer about the ergonomic benefits is crucial. There is no solid research data upon which ergonomic improvements can be connected to quantitative productivity investments. However, solid research has linked isolated factors to some specific symptoms. For instance, flicker has been linked to symptoms of ”electric allergy”, headaches etc. (Wibom et al). No one knows the exact costs of these symptoms, but if one person is absent for long periods because of real – or perceived – problems, this will cost the employer a lot of money. The efficient lighting solution is marketed as a solution that can help insure the employer from many of these problems. A large

Table 19: Decision-Making Matrix for Stockholm’s Luminaire Procurement

A. Single-person office space
B. Open-space office/multi-usage room

1. Fixed to building and work area. (Nutek's office lighting project list of luminaires.) Standard office room. ”point and choose”. 

+ Very little, if any, design/planning needed. Contractor can follow installation plan provided by the luminaire manufacturer. 

+ Most of these luminaire solutions provide task lighting and ambient lighting in one. (Majority of solutions in the Nutek project were direct/indirect solutions)

+ Optimal efficiency

- Fixed installation/low flexibility. Minor adjustments in furniture plan will require that the user understands how to change the installation. Often, contractor is needed to do the changes.
1. Fixed to building and work area..
Luminaires like Nutek-project (direct/indirect) possible to use.

+ Most of these luminaire solutions provide task lighting and ambient lighting in one. (Majority of solutions in the Nutek project were direct/indirect solutions)

(+?) Optimal efficiency  

- Needs design/planning and installation.

- Fixed installation/low flexibility. Minor adjustments in furniture plan will require that the user understands how to change the installation. Often, contractor is needed to do the changes.

2. Two-component lighting
Indirect fixed lighting component and desk-mounted task lighting. 

(-/+) Design and planning needed, but this process is easy since only the indirect lighting component needs to be planned. 

(-/+) Potentially slightly less efficient

+ Flexible solution. Even if the indirect component is fixed, the task luminaire can easily be moved

 and adjusted by the user.

(-) Two luminaires needed. More capital investment typically required.
2. Two-component lighting
Indirect fixed lighting component and desk-mounted task lighting. 

(-/+) Design and planning needed, but this process is easy since only the indirect lighting component needs to be planned. 

+ Flexible solution. Even if the indirect component is fixed, the task luminaire can easily be moved and adjusted by the user.

(-/+) Potentially slightly less efficient

(-) Two luminaires needed. More capital investment typically required.

3. Two-component in one luminaire
Not very common luminaire type but few exist. This luminaire will provide an indirect component as an uplighter and part of this light directed towards the desk as a direct component. The luminaire is free-standing or fixed to the desk. 

+ Little or no design/planning needed.

+ Extremely flexible solution. The user can easily move it around and adjust it to his or her own needs

+ Cheap installation, it can simply be plugged into the wall.

(+) Optimal efficiency.

- Few luminaires/few lumen package configurations available on the market. If the room is too big for one and too small for two units, additional luminaires will be needed. This may affect the possibility to achieve optimal efficiency.
3. Two-component in one luminaire
Not very common luminaire type but few exist. This luminaire will provide an indirect component as an uplighter and part of this light directed towards the desk as a direct component. The luminaire is free-standing or fixed to the desk. 

+ Little or no design/planning needed.

+ Extremely flexible solution. The user can easily move it around and adjust it to his or her own needs

+ Cheap installation, it can simply be plugged into the wall.

(+) Optimal efficiency.

- Few luminaires/few lumen package configurations available on the market. If the room is too big for one and too small for two units, additional luminaires will be needed. This may affect the possibility to achieve optimal efficiency.

Note: Commissioning needed to verify installation in any of the solutions above..

forestry and paper company (Södra) has taken a decision to assume a one-percent productivity increase as the result of lighting upgrades. This will have drastic effects on the economics of an installation.

Marketing within the city

The project ”lease the light” (Lisa Lyse, which is an untranslatable pun) is marketed through brochures and the newsletter that is sent out regularly to all employees in the city. As soon as the first pilot installations have been completed, the city will try to get media coverage in the region’s TV and daily press. However, an important information source in a city with 55,000 employees is probably the grapevine: Already half a half a year before the project was mentioned in a newsletter or other public information source, various key persons in the city contacted the procurement office to hear more about how they could get this ”environmentally friendly new lighting”!

Reference projects

During the planning stage, the city’s procurement office has kept track of office renovation projects in the city and offered lighting design consultancy expertise so these projects are turned into high-quality, low-energy installations. These offices are not financed through leasing agreements but through normal refurbishment ad-hoc funds, but technically and design-wise they can be used as reference projects. The procurement office’s headquarters have also been upgraded to state-of-the-art lighting.

The Process, Step by Step
In short, each site-specific project will go through the following stages (assuming that the marketing has been successful):

1. First contact: Someone from a city department contacts the city’s procurement office.

2. A person from the procurement office with very basic training in lighting visits the potential customer’s location and performs an initial survey. Data is gathered on the number of rooms, number of employees, basic floor plans, current installations (including installed power and the number of luminaires), surface colours, room height, floor area etc.

3. Back home, the procurement office staff will perform a first basic calculation using the computer tool. A preliminary environmental certificate will be produced. It is a ”see-but-not-touch” document that is used as a teaser. 

4. The prospective customer is invited to the procurement office or to any other of the reference sites. There, the results from the computer model are presented, including preliminary cost estimates. The preliminary certificate is shown. At this stage, the customers are asked if they want to proceed. If they do, they must sign a Letter of Intent which obliges them to pay the costs of the detailed design and planning stage. These costs are based on approximately three days of work per project, but they will only sign up for a fixed sum. This cost will be different depending on the size of the prospective customer’s office, and number of employees.

5. When the customer has signed the letter of intent, the design and planning stage starts. After the lighting design consultant is ready, the electrical contractors are asked to provide tenders. When they do so, the city will not accept alternative luminaire solutions (it is very common that the contractor proposes a luminaire on which they have better profit margins). A detailed list descries what is included and not included in the work.

6. The contractor’s tender is used as the basis for the final offer from the procurement office to the prospective customer department. A detailed savings estimate is made, monthly or quarterly payments fixed and the contract is signed. If the customers pull out at this stage, they must pay the fixed design and planning cost stated in the letter of intent.

7. The installation is completed and the certificate is handed over. 

Future development

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. Due to the change of political majority in the city of Stockholm and the planned privatisation of the whole or parts of the city’s procurement office, it is uncertain in what direction the programme will go. The changing circumstances have, however, put the project on halt during the beginning of 1999.
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Annex K:  Data gathering form

European Green Lights Programme Feasibility Study:
 Data gathering project for energy savings and technical potential modelling

Introduction

As part of the SAVE-sponsored European Green Lights Feasibility Study we are gathering data for a selected number of European countries. The data collected will provide an overview of the current state of lighting installations and help us to picture a few alternative scenarios for each country, regarding new installations. Together with data from other studies (when available) and from the industry, a team at the Building Research Establishment in UK will model the lighting energy use and savings potential for the European Commercial sector. To our knowledge, this type of analysis has never been done before.

The modelling part of the Green Lights feasibility study aims at defining:

The existing installations (power density, operating hours, average life of installation)

New installations regarding:

Power density 

Operating hours

Cost data for new installations in terms of key figures

Qualitative descriptions regarding lighting design trends in various European countries. 

The original Green lights study aims at studying offices and educational buildings, but in addition to that we are also gathering data about health care and retail facilities.

On the data collection:

We are collecting data from a limited number of lighting practitioners around Europe, such as lighting designers, electrical contractors and large-facility managers. We ask you to try to make an assessment of the average installation for each category such as offices or retail, but also to provide an assessment regarding various quality levels. 

We are very thankful for your kind co-operation.

Don’t hesitate to get in touch with us if you have any questions.

Nils Borg, 

Borg & Co, Stockholm, Sweden

Project manager, EU Green Lights feasibility study

Tel + 46 8 673 11 31

Fax: + 46 8 673 04 44

Email: nils@borgco.se

Anthony Slater

Building Research Establishment, Watford, UK

Responsible for data modelling

Tel +44-1923 66 44 72

Fax +44-1923 66 40 95

Email: slaterai@bre.co.uk
Green Lights survey form:

Please return form to:

Nils Borg

Borg & Co AB

Sveavägen 98, 4 tr.

113 50  STOCKHOLM; Sweden

Tel: + 46 8 673 11 31,  Fax: + 46 8 673 04 44

Email: nils@borgco.se
Please, fill in one form for each of these building sectors (i. e., all questions should be answered for each type of building). Although each building type contains various types of rooms with different installations, the quantitative data should reflect the average for each building type. Please use the comments sections to describe such differences within each type of installation and building sector. Note: Offices and education are of highest priority.

Offices

Primary education

Secondary education

Higher education

Hospitals and health care 

Small shops

Boutiques

Big department stores

1. Information about the data provider:

Name: ________________________________________________________________________

Company/institution: _____________________________________________________________

Address: _______________________________________________________________________

Phone: _________________________________________________________________________

Fax: ___________________________________________________________________________

Email: _________________________________________________________________________

Short description of your function (electr. contractor, lighting designer, facility manager etc): ___________________________________________________________________________

2. Information about the sector and the country
This form covers (building sector type, see above): _________________________________________ 

For (country): ______________________________________________________________________

3. Average life of lighting installations before renewal

Please specify the average life in the particular building sector covered in this form: ______ years 

Comments: ________________________________________________________________________

4. Existing installations (current stock)

In this section we will ask you to define two various types of existing lighting installations; one poorer (existing # 1) and one better (existing # 2). In the case of power density, it is acceptable to specify a range, but please try to keep this range as narrow as possible. The percentage area for these two types (existing # 1 & # 2) should add up to 100 percent for each form used.

4 a) Existing #1
W/m2 total building _______________

(poorer)
Percentage of floor area that this type of installation represents of all buildings in
this sector: (%)___________________________________________________________


Yearly usage time of building __________________________________________


Yearly operating time of lighting installation _____________________________


Any sort of controls used? ____________________________________________

Please, briefly describe the typical installation qualitatively for this type of lighting installation (type of lamps, luminaires, controls, differences in power density for various parts in the building such as corridors and rooms, etc): ___________________________________________________________________________

___________________________________________________________________________

4 b) Existing # 2 
W/m2 total building ____________   

(better)
Percentage of floor area that this type of installation represents of all buildings in
this sector: (%)___________________________________________________________


Yearly usage time of building __________________________________________


Yearly operating time of lighting installation _____________________________


Any sort of controls used? ____________________________________________

Please, briefly describe the typical installation qualitatively for this type of lighting installation (type of lamps, luminaires, controls, differences in power density for various parts in the building such as corridors and rooms, etc): 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

5. New installations 

In this section we will ask you to define four various types of new lighting installations. We will ask you to specify two types of advanced (best practice) installations, and two types of average installations. In the case of power density, it is OK to specify a range, but please try to keep this range as narrow as possible. The percentage area for these four type of new installations (typical #1 & #2, best practice #1 & #2) should add up to 100 percent for each form used.

5 a) Typical # 1
W/m2 total building _______________________________________________

(poorer)
Percentage of floor area that this type of installation represents of all buildings in


this sector: (%)______________________________________________________


Yearly usage time of building _________________________________________


Yearly operating time of lighting installation ____________________________


Any sort of controls used? __________________________________________


Average investment cost (total building) for installation (euro/m2) ___________

Please, briefly describe typical features qualitatively for this type of installation (type of lamps, luminaires, controls, differences in power density for various parts in the building such as corridors and rooms, etc): ________________________________________________________________________

___________________________________________________________________________

5 b) Typical # 2
W/m2 total building ________________________________________________________________________

(better)
Percentage of floor area that this type of installation represents of all buildings in


this sector: (%)______________________________________________________


Yearly usage time of building _________________________________________


Yearly operating time of lighting installation ____________________________


Any sort of controls used? __________________________________________


Average investment cost (total building) for installation (euro/m2) ___________

Please, briefly describe the typical features qualitatively for this type of installation (type of lamps, luminaires, controls, differences in power density for various parts in the building such as corridors and rooms, etc): ________________________________________________________________________

___________________________________________________________________________

5 c) Best practice #1   W/m2  total building 

(good but not best)
Percentage of floor area that this type of installation represents of all buildings in


this sector: (%)______________________________________________________


Yearly usage time of building _________________________________________


Yearly operating time of lighting installation ____________________________


Any sort of controls used? __________________________________________


Average investment cost (total building) for installation (euro/m2) ___________

Please, briefly describe the typical features qualitatively for this type of installation (type of lamps, luminaires, controls, differences in power density for various parts in the building such as corridors and rooms, etc): _________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

5 d) Best practice #2    W/m2 total building _______________________________________________

(best)
Percentage of floor area that this type of installation represents of all buildings in


this sector: (%)______________________________________________________


Yearly usage time of building _________________________________________


Yearly operating time of lighting installation ____________________________


Any sort of controls used? __________________________________________


Average investment cost (total building) for installation (euro/m2) ___________

Please, briefly describe the typical features qualitatively for this type of installation (type of lamps, luminaires, controls, differences in power density for various parts in the building such as corridors and rooms, etc): ________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

6. Why are lighting installations not more efficient?

Please give your personal view, based on your own experience, why lighting installations are not as efficient as they could be. You may use this sheet to describe the situation in all sectors, but you can also add comments on separate sheets that valid for that specific sector only. Just make sure that you specify what your comments refer to. Thank you again for your co-operation!

___________________________________________________________________________

___________________________________________________________________________

� The cost of minimum M&V, in projects not following IPMVP involves an initial cost of 0.5% and an annual operating cost of 0.1% to 0.2% of the project cost. 


� The initial M&V cost includes installation and commissioning of meters.


� In new construction, this is the % of the difference in cost between baseline equipment and upgraded/more efficient equipment


� Annual operating cost includes reporting, datalogger and meter maintenance cost over the period of the contract 


� Sources for this Section include: Personal communication with John S. Hoffman (November 20 1998) Personal communication Maria Tickoff Vargas (November 23 1998);  IAEEL newsletter, 4/96. www.epa.gov/greenlicfghts.html


� Exchange rate: $1.16  = 1 ECU, International Herald Tribune November 23 1998; 1 square foot = 10.7 square meters.


� Source: www.lrc.rpi.edu


� 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.


� Ibid.


� 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. 


� Camitz, Stefan. Stockholm City Procurement Office (Stockholm MFO). Personal communication, April 7. 1998
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