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Mercury-free Lighting Procurement Specification 

Mercury-Free Lighting Procurement Specification 
Upgrading to light emitting diode (LED) lighting has never been easier or more cost-effective.  

Building operations and maintenance teams can eliminate mercury while cutting lighting  
electricity consumption in half, and capture payback periods of less than one year. 

 

Old Technology 
Inefficient and Contains Mercury 

 

New Technology 
Energy-Efficient and Zero Mercury 

 
 
 
 
 

 

Tube - Florescent Lamp 
 

Tube - LED Linear Lamp 

 
 
 
 
 

 

General Service Lamp – CFLi  
 

General Service Lamp – LED  

 
 
 
 
 

  
 
 
 
   

Pin-based Compact Fluorescent – CFLni 
 

Pin-based LED  

 

Switching to LED lighting has many benefits: 

• 50% lower lighting electricity bills with payback periods of less than one year (see Annex B) 
• LEDs last 2-3 times longer than fluorescent, minimising re-lamping and maintenance costs 
• LEDs can be retrofitted directly into existing fluorescent fixtures – no need to change them 
• LEDs have ZERO MERCURY – a better choice for people and the environment 

This specification offers guidance on the procurement of quality energy-efficient, mercury-free 
LED lighting.  This document covers the lamp types pictured above - tubular lamps as well as 
mains-voltage socket general service lamps and pin-based fluorescent.  This specification 
establishes minimum performance requirements for energy-efficiency, power quality, light and 
colour quality, lifetime and other important aspects.   

For more information about this specification or the Clean Lighting Coalition, contact: 

• Michael Scholand, LC          mscholand@cleanlightingcoalition.org  

  

Hg 

Hg 
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https://cleanlightingcoalition.org/
mailto:mscholand@cleanlightingcoalition.org
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PROCUREMENT SPECIFICATIONS FOR LIGHTING 

Criterion Linear/U-Bend 
Tube Lamps 

Pin-based  
Lamps 

General Service  
Lamps 

Mercury content 0.0 mg  (no mercury) 

Efficacy in 20221 ≥120 lumens / Watt ≥90 lumens / Watt ≥100 lumens / Watt 

Efficacy in 20231 ≥130 lumens / Watt ≥100 lumens / Watt ≥110 lumens / Watt 

Efficacy in 20241 ≥140 lumens / Watt ≥110 lumens / Watt ≥120 lumens / Watt 

Color Rendering 
Index (CRI) Ra ≥ 80 and R9>0 

Color Consistency 

based on the nominal CCT, products must be within 
≤ 4 SDCM using the x,y chromaticity coordinates 

system or ≤ 4 step circles using the u’,v’ 
chromaticity coordinates 

based on the nominal 
CCT, products must be 
within ≤ 5 SDCM using 

the x,y chromaticity 
coordinates system or 

≤5 step circles using the 
u’,v’ chromaticity 

coordinates 

Lumen Maintenance 
Factor2 

The lumen maintenance factor XLMF% after testing according to Annex A shall be 
not less than XLMF,MIN%, calculated as: 

 
 
 

where L70 is the declared L70B50 lifetime (in hours). If the calculated value for 
XLMF,MIN exceeds 96.0 %, an XLMF,MIN value of 96.0% shall be used. 

Survival Factor2 No less than 90% of sample units should be operational following endurance 
testing according to Annex A 

EMC emissions Electromagnetic emissions shall conform to CISPR 15 

EMC immunity Electromagnetic immunity (including voltage surge and dip)  
shall conform to IEC 61547 

Short term flicker 
indicator (PstLM) 

PstLM ≤ 0.2 at full load and a sinusoidal input voltage (i.e. intrinsic 
performance). Note: test method and calculation according to IEC 61547-1 

Stroboscopic effect 
visibility measure 

(SVM) 

SVM ≤ 0.4 at full load and a sinusoidal input voltage (i.e. intrinsic performance). 
Note: test method and calculation according to IEC TR 63158. 

Displacement Factor 0.9 or higher 0.7 or higher 

Harmonics The harmonics must conform to IEC 61000-3-2 

Safety Conforms to IEC 62776 
No IEC standard; 

consider local safety 
standards 

Conforms to IEC 62560 

 
1 Note 1: efficacy of LED products increases every year, thus the procurement specification must increase as well. 
Please use the appropriate year for when the order is actually placed. 
2 Note 2: this is the same lumen maintenance factor and survival factor tests required by the European Union in their 
recent lighting regulation under the Ecodesign Directive, EU No. 2019/2020 (1 October 2019) 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R2020-20210901
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Annex A. Lifetime and Endurance Test 

The lifetime and endurance requirements in the procurement specification are taken from the recent 
European Union lighting regulation under the Ecodesign Directive, EU No. 2019/2020 (1 October 2019).  
Manufacturers supplying lighting products that meet this specification must supply a test report that 
demonstrates the lamps have undergone a switching cycle endurance test to verify their lumen 
maintenance and survival factor. This endurance testing consists of the test method outlined below. 
Manufacturers shall test 10 units of a given model with this test: 

 

A.1 Ambient Conditions and Test Setup 

A.1.1 The switching cycles are to be conducted in a room with an ambient temperature of 25 ± 10°C and 
an average air velocity of less than 0.2 m/s. 

A.1.2 The switching cycles on the sample shall be conducted in free air in a vertical base-up position. 
However, if a manufacturer or importer has declared the light source suitable for use in a specific 
orientation only, then the sample shall be mounted in that orientation. 

A.1.3 The applied voltage during the switching cycles shall have a tolerance within 2%. The total harmonic 
content of the supply voltage shall not exceed 3%. Standards provide guidance on the supply voltage 
source. 

 

A.2 Endurance Test Method 

A.2.1 Initial flux measurement: measure the luminous flux of the light source prior to starting the 
endurance test switching cycle. 

A.2.2 Switching cycles: operate the light source for 1200 cycles of repeated, continuous switching cycles 
without interruption. One complete switching cycle consists of 150 minutes of the light source 
switched ON at full power followed by 30 minutes of the light source switched OFF. The hours of 
operation recorded (i.e. 3000 hours) include only the periods of the switching cycle when the light 
source was switched ON, i.e. the total test time is 3600 hours. 

A.2.3 Final flux measurement: at the end of the 1200 switching cycles, note if any light sources have failed 
and measure the luminous flux of the light sources that have not failed. 

A.2.4 For each of the units in the sample which have not failed, divide the measured final flux by the 
measured initial flux. Average the resulting values over all the units that did not fail to compute the 
determined value for the lumen maintenance factor XLMF %. 

 
  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R2020-20210901
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Annex B. Payback Period  
 
The payback period for replacing a fluorescent lamp with an LED retrofit lamp is very short, typically 
between 6 to 9 months, within one fiscal year.  The example below is a worked example for South Africa 
using current prices of linear fluorescent tubes. 
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Annex C. Description of Inefficient, Mercury-Containing Lamps 
 
This Annex provides pictures and descriptions of the mercury-containing lamps that should no longer be 
purchased because far more efficient, mercury-free LED alternatives exist which last 2-3 times longer and 
use half as much energy. 
 

Compact Fluorescent Lamp – integrally ballasted (CFLi) 

A miniaturized fluorescent lamp designed to replace an incandescent lamp. Consists of a fluorescent tube 
that is curved, twisted or folded to fit into the space of an incandescent lamp, and incorporates an 
electronic ballast in the base of the lamp. CFLs are more efficient than incandescent lamps, but they 
contain 3-10 milligrams of mercury. 

  

 

Compact Fluorescent Lamp – non-integrally ballasted (CFLni)  

A miniaturized fluorescent lamp where the ballast operating the lamp is contained inside the fixture, into 
which the pin-base CFLni lamp is inserted. The “ni” stands for non-integrated, meaning the ballast is not 
integrated with the lamp.  CFLni’s are sometimes called “pin base” CFLs, and they contain 3-10 milligrams 
of mercury. 
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Linear Fluorescent Lamps 

A linear fluorescent lamp is a type of gas-discharge lamp whereby an electrical arc emitting UV light is 
sustained inside the tube, and the white phosphors on the inside surface of the glass tube down-convert 
the UV light into the visible spectrum.  

 

T5 denotes the diameter of the bulb, at 5/8 of an inch (16mm). These lamps typically contain about 3-5 mg 
of mercury per lamp. 

            

 

T8 is similar to the T5, except with a larger diameter – 8/8 of an inch, or one inch (26 mm) and they contain 
5-10 mg of mercury per lamp. 

                         

 

 

T12 is similar to the other fluorescent lamps, however with a larger diameter 1.5 inches (38 mm) and they 
contain 5-10 mg of mercury per lamp. 
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Annex D. Metrics, Definitions and Test Methods 
 
This Annex provides information about the quality and performance metrics that are included in the 
procurement specification.  Including the definition of the metric and the current test method by which it is 
measured. 
 

Metric Description Standard 

Minimum 
Efficacy in 
[lm/W] 

The ratio of the total light output of a lamp (measured in 
lumens) divided by the power consumed (measured in Watts). 
The higher the efficacy value, the more energy-efficient the 
lighting product. 

Calculated from 
luminous flux and 
power. 

Luminous flux 
in [lm] 

The measurement of light output from the lamp or lighting 
product, measured in lumens.  For dimmable products, this 
measurement is made at 100% of rated light output. 

IEC 62612 
CIE S025 
IEC 62722.2.1 
IEC 62717 

Power in [W] 

The measurement of power (in Watts) consumed by the lamp 
or lighting product when it is operating.  For dimmable 
products, this measurement is made at 100% of rated light 
output. 

IEC 62612 
CIE S025 
IEC 62722.2.1 
IEC 62717 

Colour 
Rendering  
Index (CRI) 

Colour rendering is a measure of how similar object colours 
appear under one light source as compared to the object 
colours under a reference light source (usually an 
incandescent light). Colour rendering is very important for 
consumer satisfaction; a CRI of 80 is required for office work. 

IEC 62612 
CIE S 025 
CIE 13.3 

Colour 
Consistency  

Colour consistency ensures that the light from one LED 
product looks similar / equivalent to the light from another 
with the same make and model. This metric helps to ensure 
that all lamps and luminaires of the same claimed colour 
temperature appear to be the same colour when installed, 
and will not have an unacceptable pink or green tint. 

IEC 62612 
CIE S025 
CIE 015 

Lumen 
Maintenance 
Factor  

A lifetime metric that tracks parametric lamp failures.  The 
Lumen Maintenance Factor is calculated as a percentage of 
the ratio of the light output after a period of operation divided 
by the initial light output. 

See Annex A 

Survival Factor 

A lifetime metric that tracks catastrophic lamp failures, 
meaning that the lamp stops emitting light or starts switching 
on and off.  This metric looks at the number of lamps that fail 
catastrophically after being subjected to a lifetime test.   

See Annex A 

EMC emissions 

This metric for Electromagnetic Compatibility (EMC) emissions 
is designed to ensure that the LED lamp does not emit a large 
amount of electromagnetic interference (known as radiated 
or conducted emissions).   

CISPR15 

EMC immunity 
(including 
voltage surge 
and dip) 

This metric for EMC immunity is designed to ensure that the 
LED lamp will continue to operate as intended when it is 
subjected to other EMC fields and voltage irregularities. 

IEC 61547 
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Metric Description Standard 

Short-term 
Flicker 
indicator 
(PstLM) 

Some people may have severe health reactions to flickering 
light sources of certain frequencies ranging from low-grade 
headaches to epileptic seizures. This metric is designed is the 
parameter ‘PstLM’, where ‘st’ stands for short term and ‘LM’ 
for light flicker meter method, as defined in standards. A value 
PstLM=1 means that the average observer has a 50 % 
probability of detecting flicker, thus the requirement is set 
lower. 

IEC TR 61547-1  

Stroboscopic 
effect Visibility 
Measure 
(SVM) 

The stroboscopic effect is higher frequency flicker which is not 
immediately detectable by the eye, but which can have similar 
negative health effects on people.  The metric for the 
stroboscopic effect used is ‘SVM’ (stroboscopic visibility 
measure), as defined in standards. A value of SVM = 1 
represents the visibility threshold for an average observer 
being able to detect SVM, thus the requirement is set lower. 

IEC TR 63158 

Displacement 
Factor 

Displacement factor is also called the fundamental power 
factor and it represents the displacement (phase-shift) 
between the fundamental current waveform and the voltage 
waveform in a circuit.  The displacement factor is calculated as 
the cosine of the phase-shift angle. 

IEC 62612 

Harmonics 

Harmonic distortion measures how the lighting product 
affects the quality and safety of the electrical utility’s network. 
It is important to limit harmonic distortion as a consequence 
of high frequency harmonic currents emitted by electrical 
devices such as lamps and their drivers as they may trigger 
circuit breakers, may cause overheating in cables (lost energy) 
and electrical distribution devices. The total harmonic 
distortion (THD) of the current is the root-mean-square 
(RMS)-sum of all the harmonic currents divided by the current 
at the fundamental frequency (50 Hz or 60 Hz). 

IEC 61000-4-7 
IEC 61000-3-2 

Safety 

Safety is very important with lighting systems, and LED lighting 
is no different.  The International Electrotechnical Commission 
(IEC) developed safety standards for LED retrofit lamps many 
years ago to help ensure these products are safe to install and 
safe to use. 
 
The IEC safety standard for self-ballasted LED lamps is IEC 
62560 and the IEC safety standard for LED retrofit tubes is IEC 
62776. 

IEC 62560 
IEC 62776 
(or equivalent) 
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