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Introduction
Lighting comprises 20-30% of the electricity consumption in schools, offices, health care facilities and sports facilities. Figures are similar for commercial premises.
 The use of modern lighting technology, such as energy-efficient lamps and controls, can cut energy consumption by fifty percent, and in many cases even more. Measures such as these help fulfil Sweden's climate objectives, improve the working environment and save money.
There is enormous potential to reduce energy consumption by replacing the lighting system. A nationwide study conducted by the Swedish Energy Agency (Stegvis STIL: 2005-2008) revealed that more than 63 percent of offices, 67 percent of sports facilities, 73 percent of the country's schools and 82 percent of hospitals have outdated lighting systems. If the savings potential is translated into hard cash, the effects of this become substantial. Replacing all of the old lighting in Swedish schools would result in an annual savings of 350 million Swedish crowns.
	Environmental consideration
	Aim when procuring
	Requirements found in

	Energy consumption during operation.
	Reducing energy consumption during operation by using more energy-efficient products.
	B.1, B.2, B.4, B.5, B.7, C.1, C.2, C.4, C.5, C.10, C.14

	Content of hazardous substances during production.
	Reducing the use of hazardous chemicals such as mercury, lead, cadmium, halogenated flame retardants, etc.
	B.3, B.6, C.6, C.7, C.8, C.11, C.13, C.15, C.16

	Resource consumption upstream.
	Reducing resource consumption by facilitating recycling.
	B.8, BC.4, C.5, C.12


Scope
This document covers the procurement of light sources and luminaires.
This is how the criteria in the document are used
The criteria in this document were developed after broad consultation with various interest groups and with a unified perspective from the environmental point of view. The purpose is to assist procuring organisations in imposing relevant environmental and social requirements for this type of product.
The document is not intended to be used as a ready-made attachment that can be sent out together with tender documentation. Instead, choose the criteria/levels that meet your needs and your objectives and implement these into your own tender documentation.
An award criterion can possibly be made into a mandatory requirement or vice versa, if this is desirable (however, be aware of the effects this can have on the market). Users must adapt the layout and text to their own formats and delete those portions of the document that are not relevant to their own tender documentation.
It is also important to indicate how the tenderer should respond to the criteria and what verification (certification) should be submitted (possibly procurer's own reply form).
Different levels
The criteria are divided into three levels: basic level, advanced level and spearhead level. Each contains different requirements. The intention is to give the procuring authority the possibility to select the level according to ambition and condition. It is important to be aware of the consequences the choice of level has with regard to market availability, time consumption and need for special competence when assessing and verifying if the requirements have been fulfilled.
basic requirements
The basic requirements are simple requirements for those who wish to make an environmentally adapted procurement within this area. There is good availability on the market and the requirements are easy to verify.
advanced requirements
The advanced requirements include requirements that go a little further than the basic requirements with regard to environmental performance. They also demand more from the procuring authority with regard to review of verifications and follow-up. The advanced requirements should only be used after a thorough needs analysis.
spearhead requirements
The spearhead requirements are intended for procuring authorities who wish to procure the best environmental alternative that the market has to offer. The spearhead requirements demand increased verification of compliance (and thus increased competence and resources if no third-party verification alternative is available). The availability of products on the market is not as high as it is for the basic and advanced requirements. Spearhead requirements should only be used after a carefully conducted needs analysis.
Overview of requirement levels
	Level
	Criteria

	Basic level
	A.1, B.1, B.2, B.3, B4, B.5, B.6, B.7, C.2, C.6, C.8, C.9, C.10, C.11, C.13, C.16, 

	Advanced level 
(basic requirements + advanced requirements)
	A.1, B.1, B.2, B.3, B4, B.5, B.6, B.7, B.8, C.2, C.4, C.5, C.8, C.9, C.10, C.11, C.13, C.14, C.18

	Spearhead level 
(advanced requirements + spearhead requirements)
	A.1, B.1, B.2, B.3, B4, B.5, B.6, B.7, B.8, C.1, C.2, C.3, C.4, C.5, C.6, C.7, C.8, C.9, C.10, C.11, C.12, C.13, C.14, C.15, C.17, C. 18 


Legislation
The Swedish Environmental Management Council has the task of preparing compelling environmental requirements that have higher aims, levels and standards than applicable legislation. The Swedish Environmental Management Council's criteria documentation therefore does not contain any requirements at the legislative level. It may, however, be relevant at times to refer to legislation in cases where compliance levels are low. The area of lighting is covered in legal requirements such as REACH, Ekodesign, producer responsibility for electrical and electronic products (WEEE), RoHS, legal requirements for packaging, etc.
Read more about legal requirements on the Swedish Environmental Management Council's website.
Associated documents
The following associated documents can be obtained from www.msr.se/kriterier/inomhusbelysning:
· Feasibility study  
· Motive document 
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A.    Mandatory supplier requirements
The tender must state that the tenderer meets all requirements in part A in order for the tender to be accepted.
A.1.    Quality assurance
BASIC REQUIREMENTS
The supplier of the offered products must itself, or through its supplier, have documented routines and instructions in order to ensure:
· that the requirements are met,
· that the requirements can be checked during the period of contract,
· that there is an organisational structure which can guarantee that the requirements are observed,
· that there is a contact person in relation to the procuring entity.
Reports shall be available at the supplier/manufacturer regarding how the requirements are followed up, documented and reported in daily production, i.e.:
1. organisation, quality supervisor, contact person and other supervisory personnel as well as their areas of responsibility,
2. monitoring procedures and record keeping (for example, regular inspections of product quality),
3. internal routines for handling and reporting unforeseen deviations related to the requirements set,
4. internal routines for the documentation and reporting of planned production changes regarding the offered product,
5. the contact person's routines for reporting points 3 and 4 above to the procuring entity (external routines for reporting to the procuring entity),
6. routines for documentation, reporting and handling claims/complaints on the offered products,
7. procedures for traceability upstream in the supplier chain for the offered products in production.
Proposal for verification
The production entity's certificate in accordance with ISO 9001 or equivalent own in-house documented system which covers the points in the requirement A.1.
B.    Mandatory requirements on Light sources
The tender must state that the tenderer meets all requirements in part B for the tender to be accepted.
Light sources
ENERGY REQUIREMENT
B.1.    The energy-efficiency, light quality and service life of light sources
The light source shallmeet the following requirements:
	Light source
	Requirement level
	Energy requirement

	Light quality requirements

	Service life requirements


	Tubular fluorescent lamps T5 ≥ 19 W HE (high efficiency)
	
	
	
	

	
	Basic
	Energy Class A
	Ra  ≥ 80
	16 000 hr

	Tubular fluorescent lamps T8≥ 19 W 
	
	
	
	

	     -With electronic ballast
	Basic
	Energy Class A
	Ra  ≥ 80
	16 000 hr

	    -With electromagnetic ballast
	Basic
	Energy Class A
	Ra  ≥ 80
	12 000 hr

	Long-life tubular fluorescent lamps 
	
	
	
	

	T5, T8    
	Basic
	Energy Class A
	Ra  ≥ 80
	20 000 hr

	T8 with electronic ballast
	Advanced
	Energy Class A
	Ra  ≥ 80
	36 000 hr

	T5 
	Advanced
	Energy Class A
	Ra  ≥ 80
	30,000 hr

	Tubular fluorescent lamps T5 ≤ 18 W HE (high efficiency)
	
	
	
	

	
	Basic
	Energy Class A

	Ra  ≥ 80
	16 000 hr

	Tubular fluorescent lamps T8 ≤ 18 W 
	
	
	
	

	     -With electronic ballast
	Basic
	Energy Class A

	Ra  ≥ 80
	16 000 hr

	    -With electromagnetic ballast
	Basic
	Energy Class A

	Ra  ≥ 80
	12 000 hr

	Tubular fluorescent lamps T5 High Output full colour
	
	
	
	

	
	Basic
	Energy Class B
	Ra  ≥ 80
	16 000 hr

	
	Advanced
	Energy Class A
	Ra  ≥ 80
	

	Tubular fluorescent lamps Ra ≥ 90
	
	
	
	

	T5
	Basic
	Energy Class B
	Ra  ≥ 90
	16 000 hr

	T8 - With electronic ballast
	Basic
	Energy Class B
	Ra  ≥ 90
	16 000 hr

	 T8 -With electromagnetic ballast
	Basic
	Energy Class B
	Ra  ≥ 90
	12 000 hr

	Circular lamps 
	
	
	
	

	
	Basic
	Energy Class B
	Ra  ≥ 80
	16 000 hr

	Compact fluorescent lamps 
	
	
	
	

	4-pin, 2-pin, 2D
	Basic
	Energy Class B
	Ra  ≥ 80
	10 000 hr

	Self-ballasted lamps (low-energy lamps) with second envelope
	
	
	
	

	
	Basic
	Energy Class A
	Ra  ≥ 80
	10 000 hr


	
	Advanced
	Energy Class A
	Ra  ≥ 80
	15 000 hr


	Self-ballasted lamps (low-energy lamps) without second envelope
	
	
	
	

	
	Basic
	Energy Class A
	Ra  ≥ 80
	12 000 hr


	
	Advanced 
	Energy Class A
	Ra  ≥ 80
	20 000 hr


	Halogen lamps 230 V
	
	
	
	

	
	Basic
	Energy Class C
	Ra  = 100
	2000 hr

	
	Advanced
	Energy Class B
	Ra  = 100
	3,000 hr

	Low-voltage halogen lamps
	
	
	
	

	Low-voltage halogen lamps
	Basic
	Energy Class C
	Ra  = 100
	4000 hr

	Low-voltage halogen lamps 
(IRC, i.e. infrared coating)
	Advanced
	Energy Class B
	Ra  = 100
	5 000 hr

	LEDs 
	
	
	
	

	
	Basic
	Energy Class A
	Ra  ≥ 80
	20,000 hr


Proposal for verification
Energy requirement:
The Energy Class is specified on the packaging in accordance with European Commission Directive 98/11/EC on energy labelling. A copy of the packaging layout can be requested as verification.
Light quality:
According to the Ecodesign Directive (2009/125/EC) and Commission Regulation (EC) 
No. 245/2009, Annex III
, the Colour Rendering Index (Ra) is to be specified in product information on freely accessible websites and in other forms that are deemed appropriate. A copy of the layout of the packaging and a link to the tenderer's website where the Ra index is specified can be requested as verification.
Service life:
The supplier's technical specification demonstrating that the requirement for service life has been met according to measurements conducted in accordance with the following standards or similar evidence:
· Tubular fluorescent lamps EN 60081 
· Single-capped fluorescent lamps EN 60901
· Self-ballasted lamps (low-energy lamps) EN 60969:1993 with amendments A1:1993, A2:2000 
· Tungsten halogen lamps EN 60357:2003 with amendments A1:2008
· LEDs 34A/134/CD IEC 62612 Ed 1 or in accordance with the recommendations for service life and lighting efficacy for LEDs published by the Swedish lighting sector organization Belysningsbranschen, "Rekommendationer kring livslängds- och ljusutbytesangivelser för LED-moduler" (2008) or in accordance with IES LM 79 and 80
. 
During the contract period, random inspections can be conducted and light sources can then be sent for testing in the laboratory.
B.2.    Energy efficiency, light quality and service life of ceramic metal halide lamps
BASIC REQUIREMENTS Energy-efficiency, light quality
If ceramic metal halide lamps, Ra > 80 are included in the tender, then they shall comply with table 10 (third stage) in Commission Regulation (EC) No. 245/2009 of 18 March 2009 (the "Ecodesign Regulation")
:
	Light source's power output (W)
	Light source's luminous efficacy (lm/W) – clear lamps
	Light source's luminous efficacy (lm/W) – 
lime-washed lamps

	W ≤ 55
	≥ 70 
	≥ 65

	55 < W ≤ 75
	≥ 80 
	≥ 75

	75 < W ≤ 105
	≥ 85 
	≥ 80

	105 < W ≤ 155
	≥ 85 
	≥ 80

	155 < W ≤ 255
	≥ 85 
	≥ 80

	255 < W ≤ 405
	≥ 90 
	≥ 85


Proposal for verification
The supplier's technical specification demonstrating that the requirement has been met according to measurements specified in SS- EN 12665 or similar.
ADVANCED REQUIREMENTS SERVICE LIVE (Used in conjunction with the basic requirement)
If ceramic metal halogen lamps are included in the tender, then they must fulfil the following:
	Burning time (h)
	LLMF (Lamp lumen maintenance factors)
	LSF (Lamp survival factors) 

	12 000
	> 0.80
	> 0.80


Proposal for verification
The supplier's technical specification demonstrating that the requirement has been met according to measurements in accordance with SS- EN 12665 or similar. 
SPEARHEAD REQUIREMENTS ENERGY REQUIREMENTS, LIGHT QUALITY Used in conjunction with the advanced requirement)
If ceramic metal halide lamps, both clear and elutriated, are included in the tender, then they shall meet the benchmark targets defined in Commission Regulation (EC) No 245/2009 of 
18 March 2009 (the "Ecodesign Directive"), Annex V, table 20: the Ra index shall be 90 or higher.
	Light source's power output (W)
	Light source's luminous efficacy (lm/W) Ra ≥ 80

	W ≤ 55
	≥ 80

	55 < W ≤ 75
	≥ 90

	75 < W ≤ 105
	≥ 90

	105 < W ≤ 155
	≥ 98

	155 < W ≤ 255
	≥ 105

	255 < W ≤ 405
	≥ 105


Proposal for verification
The supplier's technical specification demonstrating that the requirement has been met according to measurements in accordance with SS- EN 12665 or similar. 
REQUIREMENTS REGARDING SUBSTANCES CONTAINED
B.3.    Mercury in single-capped lamps (compact fluorescent lamps and self-ballasted lamps/low-energy lamps) and double-capped linear tubular fluorescent lamps for general lighting purposes

Basic requirements
≥30-<50 W
Light sources shall not contain more than 3.5 mg mercury per lamp.
<30 W
Light sources shall not contain more than 2.5 mg mercury per lamp.
Long-life tubular fluorescent lamps >25,000 Hours 
Light sources shall not contain more than 5 mg mercury per lamp.
Proposal for verification
According to the Ecodesign Directive (2009/125/EC) and Commission Regulation (EC) 
No. 245/2009, Annex III
, mercury content is to be specified in product information on freely accessible websites and in other forms that are deemed appropriate. A copy of the layout of the packaging and a link to the tenderer's website where the mercury content is specified can be requested as verification.
During the contract period, random inspections can be conducted in which light sources are sent to the laboratory for testing.
Luminaires
B.4.    Environmental declaration for luminaire incl. ballast and light source 
BASIC REQUIREMENTS
Environmental declaration on the internal parts of luminaires, ballasts and light sources must be provided with the product in order to facilitate the recycling and disposal of hazardous waste of an end-of-life product. The environmental declaration must contain the following points:
· Compliance with legal requirements
· Transport and packaging (how the product is transported and what the packaging material consists of)
· Environmental impact of the product during the lifecycle (primarily the environmental impact and the service life of the product)
· Product structure and content, i.e. reported materials/substances in the following components:
· Framework
· Paint
· End plates
· Shade
· Ballast
· Internal wiring
Materials/substances shall be reported using CAS number, internal weight percentage of the product, and if the substances contained are covered by the Swedish Chemicals Inspectorate's PRIO criteria
 or candidate list, "particularly hazardous substances", in accordance with REACH, 1907/2006/EC
, as amended.
Proposal for verification
Completed environmental declaration as per above or other documentation describing the above.
energy requirements
B.5.    Fixed luminaires: Lighting efficacy
basic requirements
Luminaires shall be intended for light sources, or have an integrated light source with a lighting efficacy of at least 65 lumen/watt. Losses from the luminaire's ballast or other integrated components shall be included when this lighting efficacy is established. 
Proposal for verification
Supplier's technical specification.
B.6.    Luminaires: light control
Basic requirements
Luminaires shall be equipped with a dimmer/light control function that enables lighting control with retained quality (light colour) from low to high lighting levels, provided the system (lighting installation) permits this.
Proposal for verification
The manufacturer's product sheet or other documentation demonstrating that the requirement has been fulfilled.
B.7.    General luminaires
basic requirements
General luminaires shall be equipped with an energy-efficient light source, i.e. shall be Energy Class A and T5 shall be selected in lieu of T8.
Proposal for verification
The Energy Class is specified on the packaging for non-directional household lamps in accordance with European Commission Directive 98/11/EC on energy labelling. Verification of T5 classification can be made via the manufacturer's product sheet.
Spearhead
 requirements (Used in conjunction with the basic requirement)
To the procurer: 
The light control function selected shall be adapted to the intended function of the luminaire. The procuring entity must specify what type of lighting control is relevant.
If the system/lighting installation permits, general luminaires shall have the possibility of being equipped with light control functions (e.g. dimming, daylight adaption) and/or detections (presence/absence), or be adapted to central or local systems with similar functions.
B.8.    Emergency luminaires: energy-efficiency
Advanced requirements
With pictogram
Emergency luminaires shall be equipped with LED if possible. If another light source is used, it must have a service life of at least 10,000 hours and provide at least 20 lumen/watt.
Without pictogram
Emergency luminaires shall be equipped with LED if possible. If another light source is used, it must have a service life of at least 10,000 hours and provide at least 20 lumen/watt. Alternatively, emergency luminaires shall not be illuminated during normal operation or shall have reduced lighting that increases to full lighting during battery operation.
Proposal for verification
Service life:
The supplier's technical specification demonstrating that the requirement for service life has been met according to measurements conducted in accordance with the following standards or similar evidence:
· Tubular fluorescent lamps EN 60081 
· Single-capped fluorescent lamps EN 60901
· Self-ballasted lamps (low-energy lamps) EN 60969:1993 with amendments A1:1993, A2:2000 
· Tungsten halogen lamps EN 60357:2003 with amendments A1:2008
Lighting efficacy (lm/W):
The supplier's technical specification demonstrating that the requirement for lighting efficacy has been met according to measurements in accordance with the following standards, or similar evidence:
· Single-capped fluorescent lamps EN 60901
· Non-directional household lamps: EN 50285:1999
During the contract period, random inspections can be conducted and light sources can then be sent for testing in the laboratory. 
C.    Award criteria
Light sources
Energy criteria
C.1.    Energy classes of light sources: energy efficiency
Spearhead criterion
Do the following light sources meet the requirements for Energy Class A? Points/price deductions are awarded for a "yes" response. 0 points/no price deduction are awarded for a "no" response.
	Light source
	Energy class

	Tubular fluorescent lamps full colour special Ra index ≥90
	A

	Circular lamps
	A

	Single-capped fluorescent lamps 2D
	A

	4 pins S, D, T, L
	A


Proposal for verification
The Energy Class is specified on the packaging for non-directional household lamps in accordance with European Commission Directive 98/11/EC on energy labelling. A copy of the packaging layout can be requested as verification.
C.2.    Lighting efficacy of light sources: energy efficiency
Basic Criterion
Has a better lighting efficacy than the following levels (taken from the Ecodesign Regulation (EC) No. 245/2009, Annex III, Table 1) been achieved?If yes, point/price deductions are awarded according to level (i.e. the higher the level, the higher the points/price deduction awarded).
Tubular fluorescent lamps T8
	15 W
	>63 lm/W

	25 W
	>76 lm/W

	30 W
	>80 lm/W

	38 W
	>87 lm/W

	18 W
	>75 lm/W

	36 W
	>93 lm/W

	58 W
	>90 lm/W

	70 W
	>89 lm/W


Tubular fluorescent lamps T5
	14 W
	>86 lm/W

	21 W
	>90 lm/W

	28 W
	>93 lm/W

	35 W
	>94 lm/W


Advanced Criterion
Has a better lighting efficacy than the following levels been achieved?If yes, point/price deductions are awarded according to level (i.e. the higher the level, the higher the points/price deduction awarded).
Halogen - mains voltage
	>22 lm/W (system efficacy)


Halogen - low-voltage
	>24 lm/W


Self-ballasted lamps (low-energy lamps) without second envelope
	15 W
	>60 lm/W

	20 W
	>60 lm/W

	23 W
	>70 lm/W


Self-ballasted lamps (low-energy lamps) with second envelope
	9 W
	>50 lm/W

	15 W
	>53 lm/W

	20 W
	>57 lm/W


Single-capped fluorescent lamps, 2-pin and 4-pin
	13 W
	>69 lm/W

	18 W
	>67 lm/W

	26 W
	>69 lm/W


Single-capped fluorescent lamps, 2D
	16 W
	>68 lm/W

	28 W
	>77 lm/W

	38 W
	>78 lm/W


Single-capped metal halide lamps
	>100 lm/W


Proposal for verification
The supplier's technical specification demonstrating that the requirement for lighting efficacy has been met according to measurements in accordance with the following standards, or similar evidence:
· Metal halide lamps: SS- EN 12665
· Non-directional household lamps: EN 50285:1999
· Tubular fluorescent lamps: EN 60081
· Single-capped fluorescent lamps EN 60901
C.3.    Service life of light sources
Spearhead criterion
How long is the service life for the light source? Points are awarded according to how much longer the service life of the light source is in comparison to the mandatory requirement, see B.1 above.

For fluorescent tubes and single-capped fluorescent lamps, lifetime is presented as service life, i.e. 10% lamp failure and 10% depreciation (0.90 x 0.90). For self-ballasted lamps (low-energy lamps), halogen lamps and LEDs (i.e. light sources with integrated ballasts), lifetime is presented as average service life, which means that half of the light sources in the facility are expected to have gone out. 
The following points/price deductions are awarded: (proposal for evaluation model)
	Service life
	Points/price deduction

	Mandatory requirement + 1000 hr
	1 x point or price deduction

	Mandatory requirement + 2000 hr
	2 x point or price deduction

	Mandatory requirement + 3000 hr
	3 x point or price deduction

	Mandatory requirement + 4000 hr
	4 x point or price deduction

	Etc.
	Etc.


Proposal for verification
The supplier's technical specification demonstrating that the requirement for service life has been met according to measurements conducted in accordance with the following standards or similar evidence:
· Tubular fluorescent lamps EN 60081 
· Single-capped fluorescent lamps EN 60901
· Self-ballasted lamps (low-energy lamps) EN 60969:1993 with amendments A1:1993, A2:2000 
· Tungsten halogen lamps EN 60357:2003 with amendments A1:2008
· LEDs 34A/134/CD IEC 62612 Ed 1 or in accordance with the recommendations for service life and lighting efficacy for LEDs published by the Swedish lighting sector organization Belysningsbranschen, "Rekommendationer kring livslängds- och ljusutbytesangivelser för LED-moduler" (2008) or in accordance with IES LM 79 and 80
. 
During the contract period, random inspections can be conducted and light sources can then be sent for testing in the laboratory. 
C.4.    Service life, durability and energy-efficiency of 
non-directional
 light sources
Advanced Criterion
Have the following function parameters from Commission Regulation (EC) No. 244/2009 on ecodesign, stage 5, been achieved for the specified light sources? High points/price deductions are awarded for a "yes" response.
	Function parameters
	Tubular fluorescent light sources
	Other non-directional light sources

	Lamp survival factor at 6000 hr (LSF)
	 ≥ 0,70
	-

	Lamp lumen maintenance factors (LLMF)
	 2000 h: ≥ 0.88 (≥ 0.83 for lamps with second envelope)
6000 h: ≥ 0.70
	  ≥0.85 at 0.75 of the guideline value for the average lamp's service life

	Switching cycles before the lamp breaks
	 ≥ lamp's service life expressed in hours
≥ 30,000 if the lamp's starting time is > 0.3 s
	 ≥ four times the guideline value for the lamp's service life
expressed in hours

	Premature failure rate
	≤ 0.02 at 400 hours
	≤ 0.05 at 200 hours

	Power factor of light source
	 ≥ 0.55 if P < 25 W
≥ 0.90 if P ≥ 25 W
	≥ 0,95


Spearhead requirements (replace advanced requirements for LLMF, power factors and switching cycles)
Have the function parameters from the Commission Regulation (EC) No. 244/2009 on ecodesign (benchmark values) for the non-directional light sources been achieved? High points/price deductions are awarded for a "yes" response.
	Lamp lumen maintenance factors (LLMF)
	≥ 0.90 of the guideline value for lamp service life

	Power factor of light source
	≥ 0,95

	Number of switching cycles
	≥ 1 000 000  

	Start time
	<0.1 s 

	Lamp's warm-up time at 80% of luminous flux
	≤ 15 s or ≤ 4 s for special combined self-ballasted lamps 
(low-energy lamps)/halogen lamps 


Proposal for verification
The supplier's technical specification demonstrating that the requirement has been met according to measurements as per the following, or similar:
· Start-time/warm-up time for lamps: EN 60969:1993 with Amendments: A1:1993 and A2:2000
· Power factors: EN 61000-3-2:2006
· Lamp Lumen Maintenance Factor (LLMF) and Lamp Survival Factor (LSF): CIE 97:2005
· Premature failure rate is also verified via CIE 97:2005
· Switching cycles: Analysis report demonstrating that the number of switching cycles for a self-ballasted lamp (low-energy lamp) has been measured using a rapid text cycle (the lamp is switched on for 0.5 minutes and turned off for 4.5 minutes) and with the methods for service life specified in EN 50285. The report shall contain information on how many test cycles of switching on and switching off have been conducted when 50% of the self-ballasted lamps (low-energy lamps) being tested meet the requirements for light source service life specified in EN 50285
C.5.    Energy-efficiency, light quality and service life of LEDs
Advanced Criterion
If an LED lamp is included in the tender, have the following parameters been achieved?
	Energy requirements: Lighting efficacy 
	Light quality: Colour rendering and colour temperature
	Service life 
(average service life)

	67 lm/W
	Ra  ≥ 90, and colour temperature 2700-3000 K
	25 000 hr


Proposal for verification
The supplier's own laboratory measurements monitored by an independent party or measurements by a third party in accordance with 34A/134/CD IEC 62612 Ed 1 or in accordance with the recommendations for service life and lighting efficacy for LEDs published by the Swedish lighting sector organization Belysningsbranschen, "Rekommendationer kring livslängds- och ljusutbytesangivelser för LED-moduler" (2008) or in accordance with IES LM 79 and 80
. 
Colour rendering: The supplier's own measurements in the laboratory monitored by an independent party or measurements by a third party in accordance with CIE 13.3:1995.
During the contract period, random inspections can be conducted and light sources can then be sent for testing in the laboratory.
Criteria on ingoing substances
C.6.    Mercury in single-capped lamps (compact fluorescent lamps and self-ballasted lamps/low-energy lamps) and double-capped linear tubular fluorescent lamps for general lighting purposes
Basic Criterion
How much mercury does the light source contain? Specify in mg/lamp. 
 (Implement the criteria into your own evaluation model. The lower the content, the higher the points).
	Mg /lamp 
	Proposed points/price deductions

	2-3
	X+1 point or price deduction

	1-<2
	X+2 point or price deduction

	0-<1
	X+3 point or price deduction 


Single-capped fluorescent lamps and self-ballasted lamps <30W
	Mg/lamp, single-capped fluorescent lamps  < 30 W
	Proposed points/price deductions

	1-2
	X+1 point or price deduction

	0-<1
	X+2 point or price deduction


FOR LONG-LIFE TUBULAR FLUORESCENT LAMPS ((>25 000H), THE FOLLOWING APPLIES:
(Implement the criteria into your own evaluation model. The lower the content, the higher the points).
	Mg /lamp
	Proposed points/price deductions

	4-4,5
	X point or price deduction

	3-<4
	X+1 point or price deduction

	2-<3
	X+2 point or price deduction 

	1-<2
	X+3 point or price deduction

	0-<1
	X+4 point or price deduction


Spearhead criterion (REPLACES BASIC REQUIREMENT)
Have the following parameters been achieved? High points/price deductions are awarded for a "yes" response.
	Do the self-ballasted lamps (low-energy lamps) without second envelope contain ≤ 1.2 mg mercury?

	Do the self-ballasted lamps (low-energy lamps) with second envelope contain ≤ 1 mg mercury? 

	Do the single-capped fluorescent lamps 2D contain ≤ 2.5 mg mercury? 

	Do the single-capped fluorescent lamps 4-pin and 2-pin (L) contain ≤ 2 mg mercury? 

	Do the single-capped fluorescent lamps 4-pin and 2-pin (D and T) contain ≤ 1.4 mg mercury? 

	Do the single-capped fluorescent lamps 4-pin and 2-pin (S) contain ≤ 1.3 mg mercury? 

	Do the tubular fluorescent lamps T5 contain ≤ 1.4 mg mercury? 

	Do the tubular fluorescent lamps T8 contain ≤ 2 mg mercury? 

	Do the tubular fluorescent lamps T8, Ra ≥ 90, contain ≤ 2.8 mercury? 

	Do the halophosphate fluorescent tubes contain ≤ 3 mg mercury?



Proposal for verification
According to the Ecodesign Directive (2009/125/EC) and Commission Regulation (EC) No. 245/2009, Annex III
 and Commission Regulation (EC) No. 244/2009 on ecodesign, Annex II, mercury is to be specified in product information on freely accessible websites and in other forms that are deemed appropriate. A copy of the layout of the packaging and a link to the tenderer's website where the mercury content is specified can be requested as verification.
During the contract period, random inspections can be conducted in which light sources are sent to the laboratory for testing.
C.7.    lead and cadmium in light sources
Spearhead criterion
Have any of the exemptions concerning lead and cadmium contents been utilized in the light source? See annex to RoHS, Directive 2002/95/EC, including amendments, on restrictions of the use of certain hazardous substances in electrical and electronic products.
 
If any of the exemptions have been utilized to increase the energy efficiency of the light source, this exemption can be granted. Verification of this must be enclosed. 
Proposal for evaluation: If none of these exemptions are utilized, 10 x point/price deduction are awarded.
Proposal for verification
Manufacturer's certification
C.8.    REACH - Hazardous chemicals in light sources
Basic Criterion
Does the light source contain any substances that are over the 0.1 weight/weight percent 
 specified in the REACH candidate list
? See the European Chemical Agency's website: www.echa.europa.eu/chem_data/authorisation_process/candidate_list_table_en.asp, (points are awarded for a "no" response) 
Proposal for verification
Manufacturer's certification
Luminaires
Quality criteria
C.9.    Fixed luminaires: Uniform light
Basic Criterion
Can the fixed luminaire disperse a uniform light over the horizontal and/or vertical working area (i.e. documents and tables)?
Proposal for verification
A test panel will determine if the criteria have been met.
C.10.    Fixed luminaires: Stability
Basic Criterion
Is the fixed luminaire stable and does it remain where it has been placed?
Proposal for verification
A test panel will determine if the criteria have been met.
C.11.    Fixed luminaires: Glare
Basic Criterion
Does the fixed luminaire emit glare, and is it possible to angle it so that it dazzles people sitting around it?
(high points are awarded for a "no" response)
Proposal for verification
A test panel will determine if the criteria have been met.
Energy criteria
C.12.    Lighting control for energy efficiency
Spearhead criterion
Fixed luminaires
Is it possible to control the lighting on the fixed luminaire down to 20% of the original luminous flux?
Proposal for Verification
Manufacturer's product sheet 
General luminaires
Do the ballasts for the tubular fluorescent lamps and the single-capped fluorescent lamps meet Energy Efficiency Index A1 BAT in accordance with section 2.2 in Annex III of Commission Regulation (EC) No 245/2009, and are they steplessly dimmable to at least 20% luminous flux? 
Proposal for verification
Manufacturer's specification in accordance with the Ecodesign Directive.
C.13.    Life Cycle Cost
Basic criteria Luminaires 
The procuring authority will accept the economically most advantageous bid according to the following conditions:
	Calculation conditions

	Number of years the calculation comprises (years of use )
	The procurer defines applicable conditions 

	Annual real interest rate (in percent)
	The procurer defines applicable conditions

	Annual energy price increase over and above inflation 
(in percent)
	The procurer defines applicable conditions

	Annual price increase for light sources over and above inflation (in percent)
	The procurer defines applicable conditions

	 Running and maintenance cost

	Operating time (hr/year)
	The procurer defines applicable conditions

	Control equipment
	The procurer defines applicable conditions

	Electricity price (SEK/kWh)
	The procurer defines applicable conditions

	Replacement costs per luminaire (SEK)
	The procurer defines applicable conditions

	Reduction factors

	The procurer defines applicable conditions


The supplier shall give the following information. This information will then be used to calculate total cost, which will be used to evaluate the tender.

	 INVESTMENT COSTS

	 Luminaire

	Make
	

	Number of luminaires
	

	Price per unit (SEK)
	

	Controls

	


	Light sources

	Power per light source including operating losses (W)
	

	Power of fluorescent tubes/lamps (W)
	

	Number of light sources per luminaire (qty)
	

	Price per unit (SEK/unit)
	

	Service life of light source (service life/average service life)
	

	 Installation
	

	 Costs for control equipment (SEK)
	

	Material and labour costs/luminaire (SEK)
	

	RUNNING COSTS

	Standby (parasitic power) 
	


The procuring authority will use the Swedish Energy Agency's LCC calculator when evaluating indoor lighting. Please see calculator at www.energimyndigheten.se/sv/Foretag/Energieffektivisering-i-foretag/Stall-krav-vid-inkop/Livscykelkostnad/. 
Proposal for verification
Service life:
The supplier's technical specification demonstrating that the requirement for service life has been met according to measurements conducted in accordance with the following standards or similar evidence:
· Tubular fluorescent lamps EN 60081 
· Single-capped fluorescent lamps EN 60901
· Self-ballasted lamps (low-energy lamps) EN 60969:1993 with amendments A1:1993, A2:2000 
· Tungsten halogen lamps EN 60357:2003 with amendments A1:2008
· LEDs 34A/134/CD IEC 62612 Ed 1 or in accordance with the recommendations for service life and lighting efficacy for LEDs published by the Swedish lighting sector organization Belysningsbranschen, "Rekommendationer kring livslängds- och ljusutbytesangivelser för LED-moduler" (2008) or in accordance with IES LM 79 and 80
.
Standby:
The supplier's technical specification demonstrating that the requirement has been met according to measurements specified in SS- EN 15193 or another equivalent verification.
Criteria for ingoing materials
C.14.    Halogen-free
 cable
advanced criterion
Does the cable included with the luminaire, including connection cable, comply with the IEC definition of halogen-free, and contain no more than the following:
· 900 ppm chlorine 
· 900 ppm bromine 
· 1500 ppm total halogens
Proposal for verification
completed environmental declaration as per requirement B.8.
C.15.    Aluminium raw material
Spearhead criterion
If the luminaire consists of aluminium, does it contain recycled aluminium? (high points are awarded for a "yes" response)
	Proportion of recycled aluminium (weight/weight %)
	Points/price deduction

	30-50
	1 x point or price deduction

	51-80
	2 x point or price deduction

	81-100
	3 x point or price deduction


Proposal for verification
Manufacturer's certification.
C.16.    Chemical use for and surface treatment of luminaire
Basic Criterion
What does the surface treatment of the luminaire consist of? Define lacquer, paint, stain, joint adhesives and passivation of metal surfaces.
Proposal for evaluation:
	Lacquer, paint, stain: different points according to type
	Point/price deduction (just examples - must be adapted to own evaluation model)

	Water-based, UV-tempered, powder-coated solvents are awarded the most points
	3 x point or price deduction 

	Ester, ketone or alcohol-based solvent
	1 x point or price deduction

	Aliphatic or aromatic solvents are awarded the least points
	0 x point or price deduction


	Joint adhesives: different points according to type of adhesive
	Point/price deduction (just examples - must be adapted to own evaluation model)

	Water-based adhesive or hot melt adhesives are awarded the most points
	3 x point or price deduction 

	Alcohol-based adhesives or tempered adhesives
	1 x point or price deduction

	Joint adhesives containing aliphatic or aromatic solvents are awarded the least points
	0 x point or price deduction


	Passivation of metal surfaces (different points according to passivation)
	Point/price deduction (just examples - must be adapted to own evaluation model)

	Passivation without chromate conversion coating is awarded the most points
	3 x point or price deduction 

	Chrome III chromate coating
	1 x point or price deduction

	Chrome VI chromate coating is awarded the least points
	0 x point or price deduction


Proposal for verification
 Safety data sheet or similar
ADVANCED CRITERION (USED IN CONJUNCTION WITH THE BASIC REQUIREMENT)
Depending on the environment in which the fixed luminaire will be located, it may have undergone several stages of surface treatments in order to provide the estimated service life. These different stages can be reported separately:
For chemical processing: are chemical losses prevented? (if "yes", high points)
Water-based processing: are paint losses and emissions prevented? (if "yes", high points)
Powder-coating: is the powder coating recycled? (if "yes", high points)
Proposal for verification
Product sheet with technical specifications.
All lighting products
C.17.    flame retardants in luminaires and light sources 
Spearhead criterion
Does the product contain no more than 0.01 weight/weight % flame retardant containing bromine or chlorine?
Proposal for verification
Manufacturer's certification
C.18.    Halogen-free
 plastics in luminaires and light sources
Advanced Criterion
Does the product meet IEC's definition of halogen-free and contain no more than the following:
· 900 ppm chlorine 
· 900 ppm bromine 
· 1500 ppm total halogens
Proposal for verification
Manufacturer's certification
Special contract terms
No specific contract terms are proposed.
Future criteria
The following will be discussed in the next revision:
· The possibility of setting requirements for content declarations of lighting products in accordance with construction and real estate sector organization Kretsloppsrådet's building materials declaration, "Byggvarudeklaration".
· The possibility of setting more stringent requirements on packaging, e.g. the amount of recycled fibres, adhesive-free boxes, soy-based printing ink, etc.
· Requirements on fixed luminaires with motion detectors.
· When RoHS is implemented, more stringent chemical requirements should be introduced.
· Lm/W for LEDs
Version history
Version 1.0 2007-01-11
Original version.
Version 1.1 2007-11-16
New layout and new response form.
Version 2.0 2011-01-18
Extensive revision. All energy requirements have been made more stringent, new requirements on lighting controls, LCC, and ingoing substances have been introduced. Criteria for lighting planning and lighting contracts have been prepared and are presented in separate criteria documents.
� Information from the Swedish Energy Agency's STIL project and publication "Modern belysningsteknik - sparar tid och pengar" ("Modern lighting technology – saves energy and money" – in Swedish), the Swedish Energy Agency and the ÖNET energy office in Örebro county, ET 2005:16.


� Energy classes are regulated by the European Commission Directive 98/11/EC on energy labelling.


� Ra ≥ 80 means full colour. Ra ≥ 90 means full colour special.


� For tubular fluorescent lamps and single-capped fluorescent lamps, lifetime is presented as service life, i.e. 10% lamp failure and 10% depreciation (0.90 x 0.90). For self-ballasted lamps (low-energy lamps), halogen lamps and LEDs (i.e. light sources with integrated ballasts), lifetime is presented as average service life = 50% of the light sources in the system are expected to have gone out.


� Exception: miniature tubular fluorescent lamps, for which Energy Class B applies.


� Exception: 15 W T8 tubular fluorescent lamps, for which Energy Class B applies.


� Exception: 15 W T8 tubular fluorescent lamps, for which Energy Class B applies.


� Globe-shaped, pear-shaped or chandelier self-ballasted lamps are exempted from this requirement because they are under development and cannot currently meet these service life requirements. Conduct a market survey to determine what service life may be requested. This information was not available at the time this document was written.


� See footnote 7.


� See footnote 7.


� See footnote 7.


� �HYPERLINK "http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:076:0017:0044:SV:PDF"�eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:076:0017:0044:SV:PDF� 


� �HYPERLINK "https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm" \o "blocked::https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm"�https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm�, �HYPERLINK "https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm" \o "blocked::https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm"�https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm�


� These values will become law in 2017.


� These requirements have been compiled from the exceptions in RoHs, see appendix �HYPERLINK "http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:251:0028:0034:SV:PDF"�http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:251:0028:0034:SV:PDF� 


� �HYPERLINK "http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:076:0017:0044:SV:PDF"�http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:076:0017:0044:SV:PDF� 


� I.e. CMR (substances that are carcinogenic, mutagenic or toxic to reproduction), categories 1 & 2  and mutagenic category 3, PBT and vPvB substances (persistent, bioaccumulative and toxic/very persistent and very bioaccumulative), endocrine disrupting chemicals (EDC), ozone-depleting substances, potential PBT and vPvB substances, allergenic substances, substances with very high levels of toxicity or chronic toxicity, and substances that are harmful to the environment or have long-term effects.


� See �HYPERLINK "http://www.kemi.se/upload/Forfattningar/Reach/KemI_tabell_Kandidatforteckningen.pdf"�www.kemi.se/upload/Forfattningar/Reach/KemI_tabell_Kandidatforteckningen.pdf� and �HYPERLINK "http://echa.europa.eu/chem_data/candidate_list_en.asp"�echa.europa.eu/chem_data/candidate_list_en.asp�. In 2009 the procedure for authorisation was started by means of some of the substances on the candidate list being included in Appendix XIV of REACH.


� This requirement should not be used if it can be proved through LCC calculations or similar that this is not a long-term profitable investment


� See market overview on �HYPERLINK "http://www.msr.se/"�www.msr.se� for benchmark values on service lives of various light sources.


� �HYPERLINK "https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm" \o "blocked::https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm"�https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm�, �HYPERLINK "https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm" \o "blocked::https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm"�https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm�


� non-directional light source: a light source that is not directed at a specific point.


� �HYPERLINK "https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm" \o "blocked::https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm"�https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm�, �HYPERLINK "https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm" \o "blocked::https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm"�https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm�


� �HYPERLINK "http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:076:0017:0044:SV:PDF"�eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:076:0017:0044:SV:PDF� 


� � HYPERLINK "http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2002L0095:20080524:SV:PDF" �eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2002L0095:20080524:SV:PDF� 


� calculated as the ratio between the weight of the substance and the weight of the individual products, parts or materials included in a composite product. For a composite product that consists of several subcomponents, the weight of the individual component containing the substance is used for calculation, not the total weight of the composite product.


� As this list is continuously updated, the date should be specified so that it is clear what list is being used. 


� Define reduction factor for how much energy consumption can be reduced with lighting controls. 


Example reduction factors for office with motion-detecting controls:


Reduction factor manual control = 0.8


Reduction factor motion-detecting controls = 0.75


Total reduction = 0.8 x 0.75 = 0.6


� Maintenance costs can be included in calculations, but if these costs are included, conditions for these must be specified. Defined values for maintenance costs per luminaire and operating time between maintenance should then be requested from the supplier.


� Is control equipment included? Answer "None", "Motion-detecting" or "Daylight" in the box provided, according to type of control equipment. Motion-detecting controls include both automatic off and automatic on/off controls.


� �HYPERLINK "https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm" \o "blocked::https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm"�https://www.ies.org/store/product/approved-method-measuring-lumen-maintenance-of-led-light-sources-1096.cfm�, �HYPERLINK "https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm" \o "blocked::https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm"�https://www.ies.org/store/product/approved-method-electrical-and-photometric-measurements-of-solidstate-lighting-products-1095.cfm�


� In accordance with IEC 61249-2-21 definition


� In accordance with IEC 61249-2-21 definition
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