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Executive Summary 
 

The purpose of this project is to develop the evidence base from which EU policymaking 
in the area of imaging equipment (office devices with one or more of the following 
functions: printing, copying, faxing, scanning) can be developed. In this report, EU 
Ecolabel and Green Public Procurement (GPP) criteria will be devised for imaging 
equipment in line with Ecolabel Regulation 66/2010 and Communication COM (2008) 
400 ''Public Procurement for a better Environment''. 

Imaging equipment consist of typical information technology (IT) products found in an 
office environment and has been identified as a product group for criteria development. 
Ecolabels for imaging equipment exist at Member State level. At EU level Ecolabel 
criteria are not available but EU Green Public Procurement criteria are found in the 
European IT toolkit. These would be revised based on the outcomes of this project. In 
addition, imaging equipment has been analysed under the framework of the EU 
Ecodesign Directive as well in the Energy Star label. In the case of Ecodesign, a decision 
for adopting implementing measures is currently pending in the Commission. It is 
intended to harmonise the development of Ecolabel and GPP criteria as far as possible. 

 

The implementation of the EU Ecolabel Regulation for imaging equipment, which refers 
to the 10 – 20 % best environmental performing products, is expected to result in a 
significant potential for environmental savings, with presumably limited costs and 
efforts. Up to 87 % of total images reproduction (e.g. prints, copies) are made in a 
professional environment which gives special importance to the development of GPP 
criteria as public authorities purchase high numbers of imaging devices. Ecolabel and 
GPP criteria shall take into consideration the net balance between the environmental 
benefits and burdens. They shall be based on the most significant environmental 
impacts which are expressed as far as possible via technical key environmental 
performance indicators. 

 

In Task 1 the report aims to: define the product group, determine the scope of the study 
and provide all the relevant background information for gaining a general overview of 
the product group. 

 

The outcomes of Task 1 could be summarised as follows: 

1. Product definition. The product group of imaging equipment is defined by adopting 
the terms and definition used in Energy Star label which matches the one used in the 
current EU Green Public Procurement criteria as well as the respective one used in 
the EU Ecodesign Preparatory Study. This definition is also used worldwide by 
numerous Ecolabel schemes. Imaging equipment involves the products marketed as 
office printers, copiers, multifunctional devices, scanners, digital duplicators, fax and 
mailing machines. 

2. Scope of the study. The scope of the study is not strictly determined yet. The final 
determination of the scope of the study and the products investigated will be made 
in agreement with DG ENV and the EU Ecolabel Board and possibly at a later stage 
when market information (from Task 2) and stakeholder input becomes available. 

 
It can be assumed that printers, copiers and multifunctional devices are definitely 
within the scope of EU Ecolabel criteria and GPP criteria. For other imaging 
equipment products the inclusion in the scope needs further discussion. 
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On the one hand, in the case of scanners and fax machines it is considered that their 
use and sales as single functioning devices will drop in the future as there is a strong 
trend towards multifunctional devices. On the other hand, digital duplicators and 
mailing machines are products which producers showed little interest in for 
Ecolabelling and with much lower sales compared with the rest of the imaging 
equipment. 

Moreover, a broader scope with a possible inclusion of imaging equipment 
consumables, ink and toner cartridges might be under consideration. Despite the fact 
that these consumables are separately marketed, thus are a standalone product 
group, in the overall environmental performance of imaging equipment when 
investigated from a life cycle point of view the use of ink and toner cartridges 
becomes relevant. In addition in case of GPP criteria the consumables have an 
important role in the operational costs. 

3. General relevant background knowledge. We could summarise the findings as 
follows: 

 
3.1. Imaging equipment technical aspects. The product group can be classified in 

several subgroups based on the used marking technologies, functionality and 
performance characteristics. 

3.2. General indications on key environmental aspects. Paper consumption, energy 
consumption, use of hazardous substances, indoor air emissions, noise 
pollution, product reuse and recyclability are indicatively the key 
environmental aspects of the environmental performance of imaging 
equipment. 

3.3. Ecolabels and GPP criteria. The key Ecolabel schemes are Blue Angel from 
Germany and Nordic Swan from the Nordic countries. These schemes are also 
worldwide key actors. Based on these Member State Ecolabels the EU 
Ecolabel Regulation 66/2010 could be applied in a shortened procedure as 
described in Annex I.B. of the legislation. The two Ecolabel schemes are 
harmonised to each other. Revision of the criteria is ongoing. The main 
difference is found in the criteria regarding the evaluation of the energy 
efficiency. In Blue Angel an in-house developed methodology is applied 
whereas Nordic Swan references conformity either to Blue Angel or to Energy 
Star. Another difference is found in the product coverage. Nordic Swan has a 
broader product group definition including fax machines, scanners and digital 
duplicators. The current EU Green Public Procurement criteria are described in 
the EU IT toolkit. The environmental aspects covered are identical to the ones 
of the aforementioned Ecolabels. The GPP criteria are classified into core and 
comprehensive categories. The latter criteria are more ambitious. Blue Angel 
or Nordic Swan Ecolabelled devices are compliant with the comprehensive 
GPP criteria. The core GPP criteria mainly focus on energy efficiency and 
duplex printing. 

3.4. Energy efficiency label. Energy Star is the most widely accepted energy label 
and is also the energy label for imaging equipment in the European Union. 
More than 1330 imaging devices are currently Energy Star labelled. The latest 
criteria version is under revision. Energy Star covers all of the different types 
of imaging equipment thus including scanners, digital duplicators and mailing 
machines. The product group is divided into different classes according to 
functionality, performance and technological characteristics. The criteria are 
then specified per subgroup. 

3.5. EU Ecodesign. The imaging equipment product group is investigated under 
the EU Ecodesign Directive 2005/32/EC for energy using products. A 
preparatory study was finalised and a decision on applying Ecodesign 
implementing measures or accepting the proposed industry voluntary 
agreement is pending in the Commission. If implementing measures are 
adopted then the products showing the worst environmental performance will 
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be restricted from the European market. In the Ecodesign preparatory study 
valuable information on several aspects is presented: product segments, 
economic analysis, user behaviour patterns, environmental performance of 
typical products and best available technologies. Another two Ecodesign 
studies include one regarding standby losses which has been finalised and 
implementing measures have been developed; and a second one which is 
ongoing regarding network standby losses included in its product scope 
imaging equipment. Thus relevant information on energy efficiency and 
standby losses of imaging equipment is available there. 

3.6. Relevant EU legislation and standards. The most relevant EU legislation 
applicable to imaging equipment or components of it is the WEEE Directive 
2002/96/EC regarding the disposal of the product, the REACH Regulation (EU) 
452/2010 and the RoHS Directive 2002/95/EC regarding the use and risk of 
chemicals, Directive 2006/66/EC regarding batteries and Directive 94/62/EC 
regarding packaging. In addition there are also several standards for testing 
and measuring of several technical parameters which are directly or indirectly 
linked to the product environmental performance of imaging equipment. 

 
The EU Ecolabel criteria developed herein and the criteria regarding EU GPP 
shall be in line with the aforementioned legislation and will use the 
international standards appropriate for tests and criteria verification. 
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1. Introduction 
 

Imaging equipment (printers, copiers, scanners, fax machines, etc.) are together with 
computers the typical information technology (IT) products found in an office setting. 
Imaging equipment includes devices which are not only used in a professional 
environment but are also sold for use at home. The total number of the EU stock of 
imaging equipment is assessed to be up to 145 million products [1]. The vast 
development in the IT sector also affects the imaging equipment market. Therefore 
product lifetime of imaging equipment is considered rather low with an average of 4 – 7 
years. Additional functions, higher efficiency and miniaturisation are some of the main 
trends in this sector. 

Moreover, this product group was investigated early and covered by several product 
policy instruments. The EU Green Public Procurement criteria which would be revised 
based on the findings of this study included imaging equipment as part of the European 
IT toolkit [2ref]. The EU Energy label which is in this case in close cooperation with the 
US Energy Star label also covers imaging equipment [3]. Furthermore, under the 
framework of the EU Ecodesign Directive 2005/32/EC, an Ecodesign Preparatory study 
was carried out [1]. The decision for adopting implementing measures is currently 
pending in the Commission. In addition, at the national level both in Europe and in third 
countries, there are several Ecolabel schemes for imaging equipment. Notably in Europe 
are the Ecolabel schemes: Blue Angel from Germany and Nordic Swan from the Nordic 
countries. 

 

The implementation of the EU Ecolabel EC Regulation 66/2010 [4] for imaging 
equipment, which refers to the 10 – 20 % best environmental performing products, is 
expected to result in a significant potential for environmental savings, with presumably 
limited costs and efforts. In the study of IPTS on the Environmental Impact of Products - 
Analysis of the life cycle environmental impacts related to the final consumption of the 
EU-25 (EIPRO project) [5], imaging equipment were ranked within the top 80 product 
category clusters. It should be emphasised that up to 87 % of total images reproduction 
(e.g. prints, copies) are made in a professional environment [1] which gives special 
importance to the development of GPP criteria as public authorities purchase high 
numbers of imaging devices. 

 

The Ecolabel and Green Public Procurement criteria developed herein take into 
consideration the net environmental balance between the environmental benefits and 
burdens and is based on the most significant environmental impacts which are 
expressed as far as possible via technical key environmental performance indicators. 
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2. Objective 
 

There are two main objectives of this report. The first one is the application of the 

Ecolabel regulation on the imaging equipment product group regarding EC Regulation 

66/2010, [4] for establishing Ecolabel criteria. The analysis is compliant with EN ISO 

14024 Type I [6] existing Ecolabel criteria for the product group of office imaging 

equipment with a special focus on the Ecolabel criteria of Member States. Moreover, the 

objective of this report is to establish Green Public Procurement criteria for the imaging 

equipment product group in line with the European Parliament Communication COM 

(2008) 400 on 'Public procurement for a better environment' [7] and Regulation (EC) 

106/2008 on 'a Community energy-efficiency labelling programme for office equipment' 

[8]. 

 

The Ecolabel regulation should be applied in a way which ensures harmonisation with 

other European product policy instruments, i.e. with Ecodesign and Green Public 

Procurement criteria, and should be in line with other relevant environmental legislation 

for the product group, i.e. WEEE, RoHS, Battery Directive. 
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3. Product group definition 
 

3.1 The term 'imaging equipment' in European Commission 

 

The term 'imaging equipment' is already in use within the European Commission. DG 

TREN in the call for tender in the Preparatory Study for Ecodesign Requirements of EuP 

[9] used this term for defining a product category which consists of printers, copiers, 

scanners, fax machines and multifunctional devices (MFD). 

 

This specification as analysed in the final report of the Ecodesign preparatory study is 

not sufficient to set clear boundaries based on technical or performance criteria for 

products that fall under the scope of this category (see p.4 in [1]). Thus, a thorough 

analysis on the specification of a suitable definition of imaging equipment was carried 

out. The final conclusion of that report was to propose a definition of the imaging 

equipment product group by restricting it to the application of products used in an office 

environment (see p.12 in [1]). 

 

This restriction matches the definition used in the background product report of DG ENV 

Green Public Procurement (GPP) Training toolkit – Module 3: Purchasing 

Recommendations for Office IT Equipment [2]. 

 

The same definition of the office imaging equipment is also used in the agreement on 

the coordination of energy efficiency labelling programs for office equipment [10] 

between the United States of America and the European Community. In all these studies 

the following definition is used: 

 

A product is included in the (office) imaging equipment product category if it is used 

in the office (private or professional) and its main function is: 

• to produce a printed image (paper document or photo) through a marking 

process either from a digital image (provided by a network/card interface) or 

from a hardcopy through a scanning/copying process. 

• to produce a digital image from a hard copy through a scanning/copying 

process. 
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In the scope of this study, imaging equipment covers products which are marketed as 

printers, copiers, faxes machines, (document) scanners, digital duplicators and 

multifunctional devices (MFD). 

 

The definition of each product was given in the Preparatory Study for Ecodesign 

Requirements [11] based on the definition of the energy label Energy Star [12]. These 

product definitions are as follows: 

 

• A printer is a commercially available imaging product that serves as a hard copy 

output device, and is capable of receiving information from single-user or 

networked computers, or other input devices (e.g., digital cameras). The unit 

must be capable of being powered from a wall outlet or from a data or network 

connection. This definition is intended to cover products that are marketed as 

printers, including printers that can be upgraded into MFDs in the field. 

 

• A copier is a commercially available imaging product whose sole function is the 

production of hard copy duplicates from graphic hard copy originals. The unit 

must be capable of being powered from a wall outlet or from a data or network 

connection. This definition is intended to cover products that are marketed as 

copiers or upgradeable digital copiers. 

 

• A fax machine (or facsimile machine) is a commercially available imaging 

product whose primary functions are scanning hard copy originals for electronic 

transmission to remote units and receiving similar electronic transmissions to 

produce hard copy output. Electronic transmission is primarily over a public 

telephone system, but also may be via a computer network or the Internet. The 

product also may be capable of producing hard copy duplicates. The unit must be 

capable of being powered from a wall outlet or from a data or network 

connection. This definition is intended to cover products that are marketed as fax 

machines.  

 

• A scanner is a commercially available imaging product that functions as an 

electro-optical device for converting information into electronic images that can 

be stored, edited, converted, or transmitted, primarily in a personal computing 

environment. The unit must be capable of being powered from a wall outlet or 
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from a data or network connection. This definition is intended to cover products 

that are marketed as scanners. 

 

• A digital duplicator is a commercially available imaging product that is sold in 

the market as a fully-automated duplicator system through the method of stencil 

duplicating with digital reproduction functionality. The unit must be capable of 

being powered from a wall outlet or from a data or network connection. This 

definition is intended to cover products that are marketed as digital duplicators. 

 

• A multifunction device (MFD) is a commercially available imaging product, 

which is a physically integrated device or a combination of functionally integrated 

components that performs two or more of the core functions of copying, printing, 

scanning, or faxing. The copy functionality as addressed in this definition is 

considered to be distinct from single sheet convenience copying offered by fax 

machines. The unit must be capable of being powered from a wall outlet or from 

a data or network connection. This definition is intended to cover products that 

are marketed as MFDs or multifunction products (MFPs). 

 

It is important to emphasise here that for the Ecolabel and GPP criteria the 

aforementioned products could be defined either as a whole including their internal 

consumable product parts or as single units distinguishing between the main product 

and separate consumable product items. In particular in imaging equipment, the printer 

or copier is distinguished from its corresponding ink or toner cartridge. 

 

Although the distinction between the main product unit and its internal consumable 

product parts is clear and respected, some of the Ecolabel criteria regarding the main 

unit are directly related to its internal consumable parts (i.e. Blue Angel §3.2). 

Therefore, in particular the ink and toner cartridges are considered environmentally 

relevant internal consumable parts of imaging equipment products to be initially 

included in the study scope. 

 
On the contrary, in the use phase of imaging equipment there are also some external 

consumable parts, for instance the printing paper. These are only considered in the 

environmental assessment and in the determination of the Ecolabel criteria but are not 

further included in the scope of this report. 
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The identified studied product group of office imaging equipment as defined above will 

be hereinafter simply referred to as imaging equipment. 

 

3.2 Imaging equipment classified in the official European statistics  

 

In the official European statistics, data are collected on manufactured products. These 

data are available via the database of PRODCOM. The PRODCOM database is based on a 

product classification. More than 4500 headings relating to manufactured products are 

available in PRODCOM [13]. 

 

Imaging equipment is among those products. PRODCOM uses the statistical classification 

of economic activities in the European Community of NACE (Nomenclature statistique 

des activités économiques dans la Communauté européenne). 

 

Products are detailed on an 8-digit level in which the first 4 digits refer to the NACE 

classification. 

 

In the period prior to 2007 NACE version 1.1 was in use whereas after 2007 the 

classification is according to NACE version 2. 

 

In addition to PRODCOM, imaging equipment is also classified in the EU-27 trade 

statistics database by using the Combined Nomenclature Codes, CN8. In the EU-27 

trade statistics, the trade of goods inside the EU-27 are documented. This database 

covers the imports and exports from each Member State whether these are from/to 

another Member State or from/to a third country. 

 

In Table 1 the codes of the categories of PRODCOM and of EU-27 trade database 

corresponding to imaging equipment are given. A short description of the products 

classified in each code is also given. As they will be later analysed in Task 2 each code of 

these databases is not apparently corresponding to one product (i.e. copier, printer, 

MFDs, fax machine, scanner or digital duplicator) but could refer to a larger group of 

products. 

 

This is the case especially for scanners which are classified in larger product groups. In 

particular, in PRODCOM categories, scanners are subsumed in a larger product group 

together with keyboards and other input and output devices under the following 
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PRODCOM codes: 30.02.14.05, 30.02.14.50, 30.02.16.79 and 33.40.32.35. Further 

analysis on the Eurostat classification is given in Task 2. 

 

Table 1 European classification of imaging equipment in PRODCOM and CN8 categories. 

 

PRODCOM code EU 27 Trade code CN8 

28232100 

(NACE 2.0) 

 

Photo-copying apparatus 
incorporating an optical 
system or of the contact type 
and thermo-copying apparatus 

90.09.11.00 

 

Electrostatic Photocopying 
apparatus, operating by 
reproducing the original 
image directly onto the copy 
[direct process] 

30012150 

(NACE 1.1) 

 

Blueprint and diazocopiers 
(excl. ordinary photographic 
printing frames) 

90.09.12.00 

 

Electrostatic photocopying 
apparatus, operating by 
reproducing the original 
image via an intermediate 
onto the copy [indirect 
process] 

30012170 

(NACE 1.1) 

Electrostatic photocopiers 90.09.21.00 

 

Photocopying apparatus, 
incorporating an optical 
system (excl electrostatic) 

30012183 

(NACE 1.1) 

 

Blueprinters, diazocopiers and 
other photocopying apparatus 
of the contact type 90.09.22.10 

 

Photocopying apparatus of the 
contact type 

30012185 

(NACE 1.1) 

 

Photocopiers incorporating an 
optical system, thermocopiers 
(excluding electrostatic 
photocopiers and thermo-
printers) 

90.09.22.00 

 

Blueprinters and diazocopiers 

30012190 

(NACE 1.1) 

 

Photocopiers incorporating an 
optical system, thermocopiers 
and contact type photocopiers 
(excl. electrostatic 
photocopiers, blueprinters and 
diazocopiers) 

90.09.22.90 

 

Phootocopying apparatus, of 
the contact type (excl. 
Blueprinters and 
Diazocopiers) 

26201640 

(NACE 2.0)  

 

Printers, copying machines and 
facsimile machines, capable of 
connecting to an automatic 
data processing machine or to 
a network (excluding printing 
machinery used for printing by 
means of plates, cylinders and 
other components, and 
machines performing two or 
more of the functions of 
printing, copying or facsimile 
transmission) 

90.09.30.00 

 

Thermo-copying apparatus 
(excl. thermo-printers) 

30021630 

(NACE 1.1) Printers  
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30021640 

(NACE 1.1) 

 
Printers, copying machines and 
facsimile machines, capable of 
connecting to an automatic 
data processing machine or to 
a network (excluding printing 
machinery used for printing by 
means of plates, cylinders and 
other components 

84.43.32.10 

 

Printers capable of connecting 
to an automatic data 
processing machine or to a 
network 

30021402 

(NACE 1.1) 

Printers and plotters 84.43.39.90 

 
Printers and facsimile 
machines (excl. those capable 
of connecting to an automatic 
data processing machine or to 
a network) 

30021430 

(NACE 1.1) 

Printers and plotters 84.71.60.20 

 
Printers for digital automatic 
data-processing machines, 
whether or not containing 
storage units in the same 
housing 

26201800 

(NACE 2.0) 

 

Machines which perform two or 
more of the functions of 
printing, copying or facsimile 
transmission, capable of 
connecting to an automatic 
data processing machine or to 
a network 

84.71.92.20 

 

Printers for digital automatic 
data processing machines 
(excl. such machines for use 
in civilian aircraft of 
subheading 471.92-10) 

29561499 

(NACE 1.1) 

 

Other printing apparatus, 
copying machines and 
facsimile machines (excluding 
printing machinery used for 
printing by means of plates, 
cylinders and other 
components, machines capable 
of connecting to an automatic 
data processing machine) 

84.71.60.40 

 

Printer for digital automatic 
data processing machines, 
whether or not containing 
storage units in the same 
housing (excl. for use in in 
civilian aircraft of subheading 
8471.60.10) 

32202080 

(NACE 1.1) 

 

Machines which perform two or 
more of the functions of 
printing, copying or facsimile 
transmission, capable of 
connecting to an automatic 
data processing machine or to 
a network  

32202075 

(NACE 1.1) 

 

Facsimile machines 84.43.31.91 

 

Machines which perform at 
least one of the functions of 
printing, facsimile 
transmission in addition to the 
function of copying by 
scanning the original and 
printing the copies by means 
of electrostatic print engine, 
capable of connecting to an 
automatic data processing 
machine or to a network 
(excl. those performing the 
functions of copying and 
facsimile transmission with a 
copying speed ≤ 12 
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monochrome pages/minute) 

30012330 

(NACE 1.1) 

 

Hectograph or stencil 
duplicating machines 84.43.31.10 

 

Machines performing the 
functions of copying and 
facsimile transmission 
whether or not with a printing 
function, with a copying speed 
<= 12 monochrome 
pages/minute capable of 
connecting to an automatic 
data processing machine or to 
a network 

84.43.31.99 

 

Machines which perform two 
or more of the functions of 
printing, copying or facsimile 
transmission capable of 
connecting to an automatic 
data processing machine or to 
a network (excl. those 
performing the functions of 
copying and facsimile 
transmission with a copying 
speed <= 12 monochrome 
pages/minute and those  
performing the function of 
copying by means of an 
electrostatic print engine) 

84.43.32.30 

 

Facsimile machines capable of 
connecting to an automatic 
data processing machine or to 
a network 

85.17.82.10 
Facsimile machines or line 
telegraphy 

85.17.21.00 
Fax machine for line 
telephony 

84.72.10.00 

 

Duplicating machines 
'hectograph or stencil' (excl. 
printing machines and 
photocopying or thermo-
copying machines) 

Source: EUROSTAT, PRODCOM 
http://ec.europa.eu/eurostat/ramon/index.cfm?TargetUrl=DSP_PUB_WELC 
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3.3. Conclusion on imaging equipment definition 

 

In this report imaging equipment is defined with respect to the definition used in the 

other environmental policy instruments, i.e. Ecodesign, EU Energy label, GPP criteria, 

ensuring consistency among them. The adopted definition follows. 

 

A product is included in the 'imaging equipment' product category of if it is used in 

an office setting (private or professional) and its main function is:  

● to produce a printed image (paper document or photo) through a marking 

process either from a digital image (provided by a network/card interface) or from a 

hardcopy through a scanning/copying process. 

● to produce a digital image from a hard copy through a scanning/copying process. 

In the scope of this study the imaging equipment covers products which are marketed 

as printers, copiers, faxs machines, (document) scanners, digital duplicators and 

multifunctional devices (MFD). The adopted definitions of copiers, printers, MFDs, fax 

machines, scanners and digital duplicators are the ones determined by Energy Star as 

given in Section 1.1. 

 

4. Technical aspects of imaging equipment  
 

Imaging equipment could be differentiated using several technical aspects. A way to 

classify them is by using the criteria of marking technology, of function and of image 

production performance like speed, color and size. 

 

4.1. Marking technology of imaging equipment 

 

There are several marking technologies. The most common marking technologies 

dominating in the market are the electro photography and the ink jet technology. The 

definitions of these technologies that follow are based on the ones used in the Energy 

Star eligibility criteria report [12]. Other available marking technologies will be 

thereafter briefly described. 



• Electro photography  

A marking technology characterised by illumination of a photoconductor in a 
pattern representing the desired hard copy image via a light source, development 
of the image with particles of toner using the latent image on the photoconductor 
to define the presence or absence of toner at a given location, transfer of the 
toner to the final hard copy medium, and fusing to cause the desired hard copy 
to become durable. 

 
In Figure 1 the main steps of electrographic marking technology are presented. 
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Figure 1. Electro photographic marking process 
Reproduced with permission from Computer Desktop Encyclopedia © 1981-2010 The Computer 
Language Co. Inc., (www.computerlanguage.com) 
 

Electro photography (EP) can be further distinguished in the laser EP, the light emitted 

diode (LED) EP and the liquid crystals diode (LCD) EP. The above difference relies on the 

used light source. Laser and LED marking technologies are presented in more detail in 

Figure 2. 
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Figure 2. Electro photographic marking using laser and light emitted diode 
Reproduced with permission from Computer Desktop Encyclopedia © 1981-2010 The Computer 
Language Co. Inc., (www.computerlanguage.com) 
 

• Inkjet 

A marking technology where images are formed by depositing colourant in small 
drops directly to the print media in a matrix manner. Colour IJ is distinguished 
from monochrome IJ in that more than one colourant is available in a product at 
any one time. 
 

A typical inkjet printing process is described in Figure 3. In this process droplets of ink 

are continuously sprayed (continuous inkjet marking). These droplets reach the paper or 

are winded up in the return gutter. The droplets are synchronised in the nozzle by using 

a piezoelectric crystal. The charging tunnel selectively charges the droplets. The 

uncharged droplets reach the paper. The paper is moved appropriately and the next 

marking cycle starts. 
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Figure 3. Continuous inkjet marking process  
Reproduced with permission from Computer Desktop Encyclopedia © 1981-2010 The Computer 
Language Co. Inc., (www.computerlanguage.com) 
 

Alternatively to the continuous inkjet marking there is the drop to demand inkjet 

marking. The difference between them is due to how the droplets are produced. In the 

second case the droplets are made through heat (thermal drop on demand) or through 

charged crystals (piezoelectric drop on demand). The principles of the two options are 

given below: 

• Thermal drop on demand: A heating element inside the nozzle via a pulse of 

current releases a steam explosion in the chamber which propels a droplet of ink. 

• Piezoelectric drop on demand: Piezoelectric crystals are inside the nozzle and 

change shape/size when the electric current is applied. This change causes the 

formation of an ink droplet. 

 

The applications of the aforementioned inkjet technologies vary. The continuous inkjet 

marking is typically used in marking products and codes on packaging. On the contrary, 

thermal drop on demand marking is mainly used in the consumer inkjet market like the 

piezoelectric drop on demand alternative. However, the latter is more expensive which is 

compensated for by its capability to use a larger number of inks. In the case of photo 

printing the direct competition to the inkjet marking technology includes the dye 

sublimation and the solid ink technologies, the descriptions of which follow. 

 

• Dye sublimation 
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The images are formed by depositing (subliming) dye onto the print media based 

upon the amount of energy delivered by the heating elements. A ribbon or a roll is 

therefore used. 

 

Important in this technology is that the same amount of ribbon be used no matter how 

much colour is in the image. Thus, the consumption of ribbon is fixed per print. 

Consumables for dye sublimation printers generally cost more than for inkjet printers. 

 

• Solid ink 

The ink is solid at room temperature and liquid when heated to the jetting 

temperature. Transfer to the media can be direct, but is most often made to an 

intermediate drum or belt and then offset printed to the media. 

 

In this case wax sticks (wax-line ink) are liquefied by heat and then transferred onto the 

paper. Typically the inks are jetted from the nozzles using the piezoelectric drop on 

demand method.  

 

• Direct thermal. 

A marking technology that transfers an image by burning dots onto coated media 

as it passes over a heated print head. Direct thermal products do not use 

ribbons. 

This technology needs coated paper and is often used for printing bar codes or tickets. 

 

• Impact 

A marking technology characterised by the formation of the desired hard copy 

image by transferring colourant from a ''ribbon'' to the media via an impact 

process. 

 

• Stencil 

A marking technology that transfers images onto the print media from a stencil 

that is fitted around an inked drum. 

 

• Thermal transfer 

A marking technology where the desired hard copy image is formed by depositing 

small drops of solid colourant (usually coloured waxes) in a melted/fluid state 

directly to the print media in a matrix manner. 
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The printing mechanism is the same as the one of dye sublimation, but instead of laying 

down a transparent die, it melts dots of wax-based ink that adhere to almost any kind of 

stock. 

 

4.2. Functionality of imaging equipment 

 

The product group could be differentiated based on functionality in the single function 

devices (SFDs) and in the multifunctional devices (MFDs) which perform more than one 

core function. The core functions are copying, printing, facsimile transmission and 

scanning. 

 

Based on market data the single function devices show a clear sales decline in recent 

years and a larger market segments are now covered by multifunctional devices (see in 

Task, 2 section 2.2.2). The trend towards multifunctional devices is very strong and is 

expected to increase. 

 

4.3. Image production performance 

 
The image production performance is commonly evaluated by the image speed 

production, the image quality (i.e. monochrome /colour or photo) and image size. 

 

The image production speed is measured in image-per-minute (ipm). The definition of 1 

ipm is: 'one single A4 sheet copied/printed/scanned on one side in one minute'. This 

aspect becomes important when a copier or printer is used by more than one user, i.e. 

working environment. The laser electro photographic printers and copiers typically reach 

a higher number of ipm and therefore are popular in professional environments. 

 

On the contrary, inkjet technology has typically lower printing speed and is the 

dominating technology for private use. The lower price of colour inkjet printers (or MFDs 

with printing as the main function) is additionally affecting this. The colour laser printers 

and copiers are generally more expensive. The size is a performance characteristic which 

becomes more important in professional use. The standard size in the private use is the 

A4 though most of the devices also apply on A3 size. In the case of photo print the size 

is smaller whereas larger formats are used mainly in professional use. 
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5. Key environmental aspects of imaging equipment  
 

In an integrated system approach, the environmental performance of imaging 

equipment is addressed under the life cycle perspective. In this approach the product is 

not assessed as a single object but rather as a means which provides a specific function 

(see also [14, 15]). Moreover, the environmental performance of the product covers all 

the environmental impacts of the processes which are directly or indirectly involved in 

the product life cycle from cradle to grave. Thus, this includes the phases of raw 

material extraction, production, distribution, use, recycling/raw material recovery and 

disposal. That way not only is the environmental performance of a single product 

investigated but the environmental performance of the product system or more precisely 

of product systems which together combined could provide the determined function is 

also investigated. 

 

The main advantage of this approach is that it avoids shifting environmental problems 

between product life cycle stages (e.g. better performance in the production phase but 

worse in the use or recycling phase, etc.) as well as between environmental impact 

categories (e.g. better performance in global warming (reduction of CO2 emissions) but 

increase of ecotoxicity and ozone layer depletion equivalents, etc.). However, LCA also 

has operational drawbacks. These are mainly because of the current lack of knowledge 

and data especially regarding some environmental impact categories. For instance some 

kind of improvements in the environmental performance of particular products (like 

indoor air quality, noise during use phase, etc.) are currently not feasible to be 

measured in LCA as the latter investigates the major environmental impact categories in 

a generic way for all the processes involved in the product system life cycle. Therefore, 

in addition to the system approach of LCA the identification of environmental aspects 

which can be covered within the framework of Ecolabel criteria needs also to rely on a 

product oriented environmental performance analysis. 

 

In the case of imaging equipment the function of the product is one or more of the 

following: printing, copying, scanning and sending/receiving a fax. However, in order to 

fulfil this function the use of the respective imaging equipment is needed together with 

other consumables namely paper, electricity, ink or toner. In Figure 4 the two 

complementary approaches are presented. In one the overall picture of the system 

approach is emphasised. In the other the focus is on the main product life cycle. In 

Figure 4 these two approaches are presented for the example of printers. 
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Figure 4. Environmental performance assessment of printers in a) system approach and 
b) focus on main product 

 

Following the system approach, the environmental performance of imaging equipment 

investigates the overall performance from cradle to grave (life cycle) of the product 

system of paper, ink or toner cartridges, imaging equipment and electricity. The 

proportion of each product system is determined via the specification of the functional 

unit and its respective quantification with a reference flow, i.e. number of printed pages. 

 

Moreover, when the focus is on the main product (Figure 4b) specific environmental 

improvement potentials of equipment applying best available technologies (BAT) are 

investigated in comparison with the performance of average products (comparative 

assessment). Potential rebound effects of the performance of BAT equipment could be 

detected applying the investigation on a product life cycle level. 

 

It should be highlighted that the product life cycle systems of the main product and the 

consumables as illustrated in Figure 4 are in reality interlinked with both mass and 

energy flows in the pre- and post- consumption phase as for instance electricity is also 

used in several processes of the product life cycle of paper production as well as in 

recycling and in the printer production phase. The differentiation between product 

systems is not based on physical boundaries. It is rather abstract and conceptual mainly 

due to the assessment needs. 

 

In the system approach the environmental performance could be expressed by allocating 

respectively the potential environmental impacts to different impact categories. In some 
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cases overall inventory outcomes are also used (e.g. mass or energy flows). The impact 

categories which are well standardised and broadly used in LCA cover the following 

areas: global warming potential, ozone depletion, human toxicity, ecotoxicity, 

acidification, eutrophication, resource depletion, etc. Commonly used inventory 

outcomes are the values of cumulative energy demand, electricity, heavy metals, 

volatile organic compounds, water use, persistent organic compounds, polycyclic 

aromatic hydrocarbons, particulate matter, etc. 

 

Based on the system approach, the main environmental impacts of imaging equipment 

are detected on paper consumption. Indicatively we could refer to the findings of the 

Ecodesign Preparatory study [1]. In this study for the investigated base case of a 

commonly found laser copier device, the paper consumption during the 6 years use 

phase was found to contribute to up to 81 % out of the total energy consumption 

(105 360 MJ out of 129 243 MJ). This immense contribution to the overall energy 

consumption dominates also the other environmental impact categories as significant 

environmental impacts are related to the energy production phase. 

 

At this point it is important to emphasise the fact that the consumption of paper is a 

parameter depending more on user behaviour and less on the design of a printer or a 

copier. Imaging equipment design could also influence user behaviour (i.e. automated 

duplex printing and copying, etc.) nevertheless it is eventually up to the user to apply 

this function or not. The Ecolabel criteria on imaging equipment are considered therefore 

to achieve only a limited influence in this respect. 

 

Furthermore, another important environmental parameter in the environmental 

performance of imaging equipment is the electricity consumption during the use phase. 

With regard to the findings of the preparatory Ecodesign study in the example of an 

MFD-printer the contribution of electricity during the printer life time is approximately 

17 000 MJ out of total 180 500 MJ. However, if we exclude the energy related to the 

product system of paper, the contribution of electricity to the overall rest energy 

consumption (20 800 MJ) is significant as it reaches 81 %. An additionally important 

aspect on this is that the most of this energy consumption is not during image 

reproduction but during an inactive mode (standby losses). Among the different imaging 

equipment especially high standby losses are found in fax machines as they reach up to 

90 % of the total electricity consumption [16, 17]. 
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The electricity consumption in the use phase is an aspect which is dependent on the 

product design (different from the aforementioned strong user dependent paper 

consumption) and together with the energy label criteria is also a key aspect for the 

Ecolabel criteria. 

 

Furthermore, other environmental aspects on the product life of imaging equipment are 

related to the use of ink and toner cartridges. Reuse and/or material recycling of ink and 

toner cartridges is since longer years possible. The reduction of resource depletion based 

on this practice was considered sufficient to justify the determination of Ecolabel criteria 

of remanufactured and reprocessed ink and toners on numerous Ecolabel schemes (see 

also later Section 4). Moreover, in a recent study made on behalf of the Danish 

Environmental Agency implementing the LCA methodology [18], the product life of ink 

and toner cartridges were identified as an environmental hot spot for significant 

environmental savings of the overall environmental life cycle performance of imaging 

equipment. 

 

As aforementioned, there are some environmental aspects which can not be unveiled 

under the system perspective but can be determined in a comparative assessment 

investigating average products and BAT products. Indoor air quality related to substance 

emissions like ozone and particulate matter as well as noise during the use phase is 

relevant for the imaging equipment product group. Similar to this the use or better 

prevention of use of specific substances which are either related directly or indirectly to 

significant environmental impacts are also considered (e.g. substances which are used 

as flame retardants are involved in dioxin formation in the case of improper 

incineration). Investigating these kinds of aspects on a scale of larger product systems 

often 'dilutes' the importance of the potential environmental savings which can be 

achieved. 

 

6. Relevant Ecolabels 
 

The EU environmental product policy instruments applicable to the product group are 

the Ecolabel, the Energy label, the Green Public Procurement and the Ecodesign. The 

Ecolabel and the Green Public Procurement deal with products which show a higher 

environmental performance and are not mandatory instruments. A short description of 
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each environmental policy instrument follows together with a presentation of the 

applicability in the imaging equipment product group of. 

 

6.1 EU Ecolabel objective and requirements 

The EU Ecolabel is covered by the Ecolabel Regulation 66/2010 [4]. The EU Ecolabel 

scheme is part of the sustainable production and consumption policy of the Community. 

The objective of this policy is the reduction of negative environmental impacts due to 

production and consumption including impacts on health, climate and on natural 

resources. 

 

The EU Ecolabel should promote those products which have a high level of 

environmental performance. The Ecolabel criteria shall set out the environmental 

requirements that a product must fulfil in order to bear the EU Ecolabel. 

 

The Ecolabel criteria shall be based on the best products available on the Community 

market in terms of environmental performance throughout the life cycle. They shall 

correspond indicatively to the best 10 - 20 % of the products. 

 

Moreover, the criteria shall be determined on a scientific basis considering the whole life 

cycle of the products and taking into consideration the latest technological 

developments. Thus, the following shall be considered:  

• the most significant environmental impacts, in particular the impact on climate 

change, the impact on nature and biodiversity, energy and resource 

consumption, the generation of waste, emissions to all environmental media, 

pollution through physical effects and use and release of hazardous substances; 

 

• the substitution of hazardous substances by safer substances, as such or via the 

use of alternative materials or designs, wherever it is technically feasible; 

 

• the potential to reduce environmental impacts due to durability and reusability of 

products; 

 

• the criteria shall be based on the most significant environmental impacts of the 

product, be expressed as far as reasonably possible via technical key 

environmental performance indicators of the product; 

 

• the criteria shall be based on sound data and information representative as far as 

possible of the Community market; 
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• they shall be based on life cycle data and quantitative environmental impacts; 

 

• They shall be in harmonisation with existing legislation applicable to the product 

group when considering definitions, test methods and technical and 

administrative documentation. 

 

In order to simplify the EU Ecolabel scheme and to reduce the administrative burden 

associated with the use of the EU Ecolabel, the assessment and verification procedures 

should be streamlined where criteria have already been developed under another 

Ecolabel scheme complying with the requirements of EN ISO 14024 type I 

environmental labels for a product group for which no EU Ecolabel criteria have been 

established. In such cases, the shortened criteria development procedure laid down in 

Ecolabel Regulation 66/2010 Part B of Annex I may apply. 

 

6.2 Existing Ecolabelling schemes (EU and non-EU) 
 

6.2.1. Overview of existing labelling schemes 

The currently available Ecolabeling schemes applicable to the product group of imaging 

equipment were identified and listed as follows. 

 

The European Ecolabel schemes are: 

• Blue Angel [19, 20] from Germany 

• Nordic Swan [21, 22] from the Nordic countries 

• Umweltzeichen from Austria [23, 24] 

• TCO '99 [25] from Sweden. 

The Ecolabels from non-European countries are: 

• EcoMark from Japan [26, 27, 28, 29, 30, 31, 32, 33] 

• EcoLogo CM from Canada [34, 35] 

• Korea Ecolabel [36, 37] 

• Environmental Choice Australia [38] 

• Environmental Choice New Zealand [39, 40] 

• China Environmental United Certification Center HBC [41] 

• Green Mark Taiwan [42] 

• Singapore Green Labelling scheme [43] 

• Green Label Thailand [44] 

In the following section the different Ecolabel schemes will be described one by one. 
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6.2.1.1. Blue Angel Ecolabel criteria from Germany 

 

Blue Angel is the German environment-related label for products and services. It was 

the first Ecolabel scheme, created in 1978 by a governmental initiative and its objective 

is to be a market-conformed instrument of environmental policy designed to distinguish 

the positive environmental features of products and services on a voluntary basis. Today 

about 11,500 products and services in around 90 product categories carry the Blue 

Angel Ecolabel.  

 

The environmental label jury determines the Ecolabel criteria in close co-operation with 

the German Federal Ministry for Environment, Nature Conservation and Nuclear Safety 

as well as with the Federal Environmental Agency. The goal of Blue Angel is to make the 

ecologically most advantageous products the standard. There are four specific thematic 

areas of protection, namely health, climate, water and resources.  

 

The Blue Angel Ecolabel has the following overall environmental objectives [19]: 

• prevention of pollutants, emissions and waste 

• the lowest possible energy consumption of electronic devices during use and 

• recycling of used products 

 

Pursuance of these environmental aims helps to save resources, prevent the entry of 

pollutants into the environment and give weight to consumer protection. 

 

Furthermore, the Blue Angel Label shall be awarded to products for which: 

• the energy consumption of the devices is comparatively low, especially in ready 

modes; 

• the devices observe the principle of potential system longevity; they are built 

according to the principles of recyclable design and allow for the reuse and 

recycling of used products or product components; 

• where technically possible, the use of environmentally harmful substances in 

materials is avoided; 

• noise emission during operation is kept as low as possible. 

 

The Blue Angel Ecolabel criteria relevant to imaging equipment are given in the 

document ''Office Equipment with Printing Function (printers, copiers, multifunction 

devices)''. The last available Ecolabel criteria were updated in May 2009 and are valid 

until 31.12.2011 according to the RAL-UZ 122 [19] document. The criteria are presented 

in Annex 1. 
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The requirements are set on the following overall aspects: 

• energy consumption 

• substance emissions 

• requirements for toner and inks including material related requirements and 

restrictions othe use of hazardous substances, heavy metals, azo dyes and 

biocides 

• general Requirements covering recyclable design, double-sided printing and 

copying, product take back, etc. 

• noise emissions. 

 

In particular the following products are covered in the Blue Angel Ecolabel criteria: 

• copiers 

• printers 

• multifunctional devices (MFD) (restricted to the ones which have printing or 

copying as the primary function). 

 

Fax machines, scanners and digital duplicators are not covered in the criteria of Blue 

Angel. The difference between fax machines and multifunctional devices (MFD) is 

explicitly given. Facsimile machines which have, for instance, the function of single sheet 

''convenience copying'' are not considered as MFD and hence, are not included. A 

prerequisite for including fax machines is to have copying or printing as one of their 

main functions. 

 

The Blue Angel label shows the highest number of applications. There are up to 630 

imaging equipments from 18 different companies which bear the label of Blue Angel. 

 

Furthermore, as mentioned before, some of the Blue Angel Ecolabel criteria specify 

requirements for toner, inks, as well as their modules or containers (see Blue Angel 

criteria § 3.2.1 & 3.2.2 [19]). These requirements apply only on the unmodified original 

equipment of the respective product. 

 

In particular, in the case of printed modules which are recycled and refilled with toner 

Blue Angel specified Ecolabel criteria in the respective report ''Recycled Printing Modules 

Refilled with Toner, RAL-UZ 55 [20]''. However, Blue Angel Ecolabel criteria on new or 

recycled printing ink and ink cartridges used in the inkjet printers are not available. 

Neither are Ecolabel criteria for new toner cartridges. Nevertheless, it should be 

emphasised that toner cartridges either new or recycled/reused may be considered as 

one product category. In this product category the recycled/reused toners achieve a 
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higher environmental benefit throughout their life cycle versus the new toner cartridges 

which explains the lack of Ecolabel criteria for the latter ones. 

 

In conclusion for the internal consumable parts of imaging equipment products Ecolabel 

criteria are given for 'Recycled Printing Modules Refilled with Toner, RAL-UZ 55' [20]. 

 

6.2.1.2. Nordic Swan Ecolabel  

 

The Nordic Swan is the Ecolabel scheme established for the Nordic countries: Sweden, 

Denmark, Norway, Iceland and Finland. The product category of Ecolabel Nordic Swan 

named 'Imaging Equipment' cover the following products: 

 

• copiers 

• printers 

• multifunctional devices (MFD) 

• digital duplicators 

• fax machines 

• scanners. 

 

The Nordic Ecolabel has been the official Ecolabel for the Nordic countries since 1989. 

The purpose of Nordic Swan is to help consumers choose among the best products on 

the market, from an environmental standpoint. Criteria are developed by using a life 

cycle analysis. Several environmental aspects are taken into account such as: energy 

and water usage, kinds of chemicals used, recycling and reuse of waste products [45]. 

 

The last available Ecolabel criteria on ''Imaging Equipment'' is version 5.1 [21] which is 

valid until 31.12.2010. An excerpt from the Nordic Swan Ecolabel criteria is provided in 

Annex 2. These criteria are fully harmonised with the aforementioned Ecolabel criteria of 

Blue Angel on office imaging equipment [19] (see also §Harmonisation of Ecolabels). It 

should be highlighted that in Nordic Swan the Ecolabel criteria on imaging equipment 

cover more products than the ones covered by the Blue Angel Ecolabel scheme. In 

particular, fax machines, digital duplicators and scanners are additionally covered in 

Nordic Swan. 

 

The environmentally relevant areas of focus for the Nordic Swan Ecolabel are: 

• energy consumption 

• design and materials 

• plastics in casings and other components 
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• materials and dangerous substances 

• relevant environmental requirements (spare parts supply, double-sided copying) 

• performance properties (emissions and noise). 

 

In Nordic Swan there are in total 116 labelled imaging products from 4 companies. Out 

of them 90 are multifunctional devices, 25 printers and 1 copier. It is important to note 

that there is no application yet on digital duplicators or scanners. 

 

Furthermore, in the Nordic Swan, similar to Blue Angel, there are also Ecolabel criteria 

available for remanufactured toner cartridges. 

 

The last available version of these criteria is version 4.1 [22] from March 2006 and is 

valid until June 2011. Ecolabel criteria from Nordic Swan like in the case of Blue Angel 

are currently not available for inks or ink cartridges. 

 

6.2.1.3 Austrian Umweltzeichen 

 

The Austrian Ecolabel ''Österreichisches Umweltzeichen'' is supervised by the Austrian 

Federal Ministry of Agriculture, Forestry, Environment and Water Management. 

Responsible for the criteria determination is the union for consumer information (Der 

Verein für Konsumenteninformation). The Austrian Ecolabel was founded in 1990 [46]. 

 

The Austrian available Ecolabel criteria ''Österreichisches Umweltzeichen'' for imaging 

equipment are based on a binational cooperation with the German Blue Angel Ecolabel 

scheme. The relevant Ecolabel criteria are found in the Richtlinie UZ 16, ''Bürogeräte mit 

Druckfunktion (Drucker, Kopierer, Multifunktionsgeräte)'' [23] and fully adopt the 

aforementioned Blue Angel criteria on ''Office Equipment with Printing Function (printers, 

copiers, multifunctional devices)'' [19] Thus, the covered imaging equipment products 

are as follows: 

• copiers 

• printers 

• multifunctional devices (MFD) (restricted to the ones which have printing or 

copying as primary function). 

 

Regarding Ecolabel criteria for internal consumable parts of imaging equipment the 

Austrian Umweltzeichen established Ecolabel criteria on reprocessed toner modules and 

ink cartridges. The respective document is ''Richtlinie UZ 11 Österreichisches 
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Umweltzeichen, Wiederaufbereitete Toner-Module und Tintenpatronen'' [24] valid since 

July 2009. 

 

Similar to the office imaging equipment the respective Austrian document on toner 

modules is also based on the corresponding document of Blue Angel ''Recycled Printing 

Modules Refilled with Toner, RAL-UZ 55' [20]'. However, it is important to highlight that 

in this case the Austrian Umweltzeichen Ecolabel criteria extend the scope and also 

cover reprocessed ink cartridges. Thus, the Austrian criteria on reprocessed toner 

modules and ink cartridges are based on (but do not adopt one by one) the respective 

criteria of Blue Angel. Some additional criteria are also included. In conclusion, in the 

Austrian Umweltzeichen the following internal consumable imaging equipment products 

are covered: 

• reprocessed toner modules 

• reprocessed ink cartridges. 

 

6.2.1.4 TCO from Sweden 

 

The Swedish Confederation of Professional Employees awards the TCO 99 label for 

printers. The current available version is 2.1 from 2006 [25]. The TCO 99 label focuses 

primarily on product functionality ergonomics and ease of use but additional ecological 

criteria are also integrated. 

 

In these criteria, the Blue Angel criteria though are partly used as a reference, though 

from their older report RAL-UZ 85 [47] on printers as well as the Energy Star [48] 

program for printers and fax machines in an early report from 1995. Regarding toner or 

ink cartridges these products are not covered. 

 

These criteria are based on the German Ecolabel scheme and the Energy Star label and 

are generally considered outdated. 

 

6.2.1.5 EcoMark Ecolabel from Japan 

 

EcoMark which is the Ecolabel of Japan covers several products within the category of 

imaging equipment. In EcoMark the Ecolabelling criteria are set for each product 

separately. In particular, the following products with the respective reference documents 

[26, 27, 28, 29, 30,] are covered: 

• copiers 

• printers 
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� inkjet printers, thermoprinters and wire dot printers 

� electro photographic printers. 

• digital duplicators 

� new digital duplicators 

� reused digital duplicators 

 

Under the EcoMark the criteria for the digital duplicators differentiate whether the 

product is new or reused. This is the first case within the product group of imaging 

equipment in which an Ecolabel award differentiates between a new and a reused 

product. 

 

Additionally under the EcoMark criteria, printers are differentiated between electro 

photographic printers and inkjet, thermo and wire dot printers and are not handled 

together in one document. 

 

The Japanese EcoMark criteria are harmonised with the respective Ecolabel criteria of 

Blue Angel and Nordic Swan (see also Section 2.2.2 Harmonization of Ecolabels).  

 

Regarding Ecolabel criteria for internal consumable parts of imaging equipment, under 

EcoMark Japan, Ecolabel criteria are set for: 

• printing inks 

• toner cartridges. 

 

These extra equipment and accessories are described separately in an Ecolabel criteria 

document. 

 

6.2.1.6 EcoLogo CM from Canada 

 

EcoLogo is the national Ecolabel scheme from Canada. Under this scheme imaging 

equipment is covered under the name of ''Office machines''. The latest document on 

''office machines'' is CCD-035 [34] dated March 2009 (the next scheduled review is in 

2011) and covers the following products: 

 

• copiers 

• printers 

• multifunctional devices 

• fax machines 

• mailing machines. 
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This document replaces the older separate documents on photocopiers CCD-035, on fax 

machines CCD-036 and on laser printers CCD-037 which demonstrates the 

appropriateness of covering all imaging equipment together. 

 

Under the EcoLogo Canada five products are covered. Apart from the most common 

ones including copiers, printers and MFDs, fax and mailing machines are also included. 

EcoLogo Canada is the sole Ecolabel scheme which covers mailing machines; 

nevertheless there is no product labelled. 

 

Regarding energy consumption, the EcoLogo criteria refer to the Energy Star criteria 

while for the restriction of hazardous substances and their emission during the use 

phase the given threshold values under the EcoLogo criteria are identical to the ones 

under the Blue Angel and follow the RoHS Directive [49]. 

 

The remanufactured toner cartridges are covered in the EcoLogo Canada document 

CCD-039 [35] and refer to the Canadian General Standards Board Standard CAN/CGSB-

53.148, Rejuvenation of Laser Printer Cartridges but there is currently no product 

labelled. 

 

6.2.1.7 Ecolabel Korea 

 

In the Korean Ecolabel the following imaging equipment is covered [36]: 

• copiers 

• printers 

• fax machines 

Similar to other national Ecolabels, the Korean Ecolabel criteria also refer to the energy 

consumption requirements set by the Energy Star label. 

 

Regarding ink and toner cartridges, the Korean Eco-Label established criteria for toner 

cartridges and for printing ink found in the respective documents [37]. It should be 

emphasised here that these criteria include both new toner cartridges and refilled toner 

cartridges differently with the European national Ecolabel schemes (Blue Angel and 

Nordic Swan) which award the Ecolabel solely to remanufactured toner cartridges.  

 

6.2.1.8 Environmental Choice Australia 

In the Environmental choice Ecolabel criteria of Australia [38] (latest version February 

2008 valid until 2013) the following imaging equipment is covered: 
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• copiers 

• printers 

• multifunctional devices 

• fax machines 

• scanners. 

 

The criteria regarding energy consumption refer to the requirements set by the Energy 

Star label. It is noteworthy that within the same report in the Australian Ecolabel criteria 

for imaging equipment toner cartridges, drums and optical photosensitive kits are 

included as consumable parts of the product group. Another notable point is that in the 

Australian Environmental Choice Ecolabel criteria, apart from the criteria regarding 

environmental issues, criteria regarding the company compliance to labour, anti-

discrimination and safety regulations are also found. This is also found in the 

'Sustainable procurement guidelines for office IT equipment' from the United Nations 

[50]. 

 

6.2.1.9 Environmental Choice New Zealand 

 

Under the Ecolabel scheme of New Zealand, the ''New Zealand Environmental Choice'' in 

the respective report [39] of May 2009, the following imaging equipment is covered: 

• copiers 

• printers 

• multifunctional devices 

• fax machines. 

Currently several copiers, printers and MFDs are labelled but there is no application on 

fax machines. 

 

It is of special importance to highlight that the Ecolabel of New Zealand has its 

respective core criteria for imaging equipment fully harmonised with the corresponding 

Ecolabel schemes of Blue Angel, Nordic Swan and EcoMark Japan. Especially regarding 

energy consumption, the requirements are the same as the ones set by the Energy Star 

label. 

 

The New Zealand Ecolabel scheme has also established criteria for toner cartridges 

found in the report 'Toner Cartridges EC-30-05' [40]. Again like the case of Korean Eco-

Label scheme, the New Zealand's Ecolabel criteria cover both new and remanufactured 

toner cartridges unlike to the European national Ecolabel schemes Blue Angel and Nordic 
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Swan and the Austrian Umweltzeichen which cover only remanufactured toner 

cartridges. 

 

6.2.1.10 China Environmental United Certification Center HBC 

Under the Chinese Label of the China Environmental United Certification Center HBC in 

the respective Ecolabel criteria report [41] (valid since 2005), the following imaging 

equipment is covered: 

• printers 

• fax machines. 

The technical requirements of the Chinese Ecolabel criteria refer to the respective older 

Ecolabel criteria of Blue Angel 'Printers'' (RAL-UZ 85) and ''Fax Machines'' (RAL-UZ 95), 

of the Nordic Swan for ''Printer & fax combinations'' whereas the energy requirements 

refer to the Energy Star label. 

 

The Chinese Ecolabel criteria are generally considered outdated. 

 

6.2.1.11 Green Mark Taiwan 

In the Taiwan Green Label [42] the following imaging equipment is covered: 

• printers 

• multifunctional devices 

• scanners 

• digital duplicators. 

The valid version is 1.0.0 which was updated for printers in February 2010 whereas for 

the other equipment (MFD, scanners and digital duplicators) it was updated in June 

2007. Regarding energy consumption, the criteria of Energy Star are referred to. Green 

Mark Label is one of the few labels which does not cover copiers while digital duplicators 

and scanners are covered. 

 

Regarding the internal consumable part of imaging equipment under Green Mark new 

toner cartridges [42] are also covered. 

 

6.2.1.12 Singapore Green Labelling scheme 

Under the Singapore Green Labelling [43] scheme the following imaging equipment is 

covered: 

• copiers 

• printers 

• multifunctional devices 

• fax machines. 
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Regarding energy consumption, again the criteria of Energy Star are referred to. 

Singapore Green Labelling does not cover toner or ink cartridges. 

 

6.2.1.13 Green Label Thailand 

Under the Green Label Thailand [44] the following imaging equipment is covered: 

• copiers 

• printers 

• fax machines 

The category of copiers includes multifunctional devices with the primary function being 

copying. Regarding energy consumption, the requirements are the same ones as under 

the Energy Star label. Many criteria refer to the standards of Blue Angel and threshold 

values of emissions or use of chemical substances under to the REACH (Registration, 

Evaluation, Authorisation and Restriction of Chemicals) regulation. 

 

6.2.2. Conclusion on available Ecolabel schemes 

 
6.2.2.1 Key Ecolabel Schemes 

The available Ecolabels as described above could be divided into two larger groups: the 

European and the non-European Ecolabels. In Europe there are two main schemes, 

namely the Nordic Swan and the Blue Angel. These two schemes also play a key role on 

a global level as their criteria are partly or fully adopted by other national Ecolabel 

authorities. 

 

The Ecolabel criteria of Nordic Swan and Blue Angel are compliant with the standard 

norm EN ISO 14024 [6] and thus could be used for applying the EU Ecolabel regulation 

in a shortened procedure regarding EC 66/2010, Annex I.B [4]. 

 

6.2.2.2 Product coverage and harmonisation of European Ecolabels 

The key Ecolabel schemes in Europe, the Blue Angel and the Nordic Swan are 

harmonised. The Austrian Umweltzeichen criteria are also identical to the Blue Angel 

ones. Other European Ecolabel criteria are not available.. Nevertheless, the difference in 

product coverage is of special importance. The Nordic Swan covers almost all the 

products within the group of imaging equipment (mailing machines are the only 

exception) and in addition covers related consumable products, i.e. reprocessed toner 

cartridges. On the other hand, Blue Angel Ecolabel criteria are restricted to the larger 

three product groups which are: copiers, printers and multifunctional devices. Between 

these two schemes the Ecolabel criteria for imaging equipment are harmonised. 
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Reprocessed toner cartridges are also covered by Blue Angel; nevertheless these criteria 

are not harmonised with the respective ones of Nordic Swan. 

 

Furthermore, it is of importance to mention that the criteria concerning energy 

consumption though harmonised are not identical between these two Ecolabel schemes. 

Blue Angel defines and determines threshold values using in house research whereas 

Nordic Swan gives two options. In the first one similar to the majority of the other 

Ecolabel schemes, Nordic Swan refers to compliance to the requirements of the Energy 

Star label and in the second refers to fulfilment of Blue Angel requirements (due to 

harmonisation). 

 

6.2.2.3 Other relevant Ecolabels 

The Austrian Umweltzeichen which is the third available European Ecolabel scheme has 

fully adopted the criteria of Blue Angel based on a bilateral agreement with Germany. It 

is important to note that regarding the criteria for consumable parts, the Austrian 

Umweltzeichen additionally covers reprocessed ink cartridges. 

 

Moreover, another available European label is ''TCO'99 for printers'' which does not have 

the main focus on environmental aspects and its latest version is outdated (since 2005). 

Hence, the TCO'99 label is considered of rather limited importance. 

 

Regarding non-European Ecolabel schemes the quality of the established criteria varies 

among the different countries. Of relevance for this study is that the criteria of the 

Japanese EcoMark and the New Zealand's Environmental Choice are harmonised with 

Nordic Swan and Blue Angel. The EcoLogo of Canada, the EcoLabel of Korea as well as 

the other Asian Ecolabels (from China, Singapore, Taiwan and Thailand) base many 

criteria on standards set by Blue Angel, Energy Star and in compliance with to EU 

regulations, i.e. RoHS. These criteria might be useful for specific issues as they could 

provide insight into areas which are not covered by the European labels. 

 

6.2.2.4 General overview of product coverage 

An overview of the coverage of the products among the different Ecolabelling schemes, 

the Ecodesign Preparatory study and the Energy label is given in the Table 2. 
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Based on table 2 we could conclude on the coverage of the products among the different 

Ecolabels as follows. Printers are covered in all cases and copiers in almost all the 

Ecolabels. Multifunctional devices come next with lack of coverage in the Asian 

Ecolabels. Fax machines show a rather low coverage whereas digital duplicators show 

even less. The least covered products are scanners and mailing machines with two and 

one Ecolabel scheme, respectively. 

 

With respect to the consumable parts of imaging equipment these items are less 

frequently covered than imaging equipment itself. The reprocessed toner cartridges are 

covered in five Ecolabel schemes whereas original toner cartridges are covered only in 

three schemes. It is important to emphasise here that the reused cartridges are claimed 

to be more environmentally friendly compared with new ones thus Ecolabelling both new 

and reused products could mislead consumers. This explains the lack of new toner 

cartridges among the European Ecolabels. On the other hand ink cartridges are only 

included in the Austrian Umweltzeichen while printing ink Ecolabels are covered under 

the Japan EcoMark and under the Korean Ecolabel. 

 

7. European Green Public Procurement (GPP) 

 
Green public procurement (GPP) is defined as a process whereby public authorities seek 

to procure goods, services and works with a reduced environmental impact throughout 

their life cycle when compared to goods, services and works with the same primary 

function that would otherwise be procured. 

 

Public authorities are major consumers in Europe: they spend approximately Eur 2 

trillion annually, equivalent to some 17 % of the EU’s gross domestic product. By using 

their purchasing power to choose goods and services with lower impacts on the 

environment, they can make an important contribution to sustainable consumption and 

production. Moreover, green purchasing also influences the market as in numerous 

cases public authorities have a large and dominant market share. By promoting and 

using GPP, public authorities can provide industry with real incentives for developing 

green technologies and products. [51]. 

 

The recent Green Public Procurement's legislative document is the Communication on 

''Public procurement for a better environment'' COM (2008) 400 [7]. The stated GPP 
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target in the renewed Sustainable Development Strategy was that by the year 2010, the 

average level of GPP should have been the same as the 2006 level of the best 

performing Member States. 

 

Another relevant EU legislation on Green Public Procurement regarding the procurement 

of imaging equipment is Regulation (EC) 106/2008 on ''a Community energy-efficiency 

labelling programme for office equipment'' [8]. In this Regulation the purchase of energy 

efficient imaging equipment is promoted by the public governmental sector. This 

regulation acts complementary to the GPP criteria of office IT equipment which are 

presented in Section 7.1. 

 

The established Green Public Procurement criteria are distinguished in two groups: the 

''core'' and the ''comprehensive'' criteria. The core criteria are designed to allow easy 

application of GPP, focusing on the key area(s) of environmental performance of a 

product and aimed at keeping administrative costs for companies to a minimum. The 

'comprehensive' GPP criteria take into account more aspects or higher levels of 

environmental performance, for use by authorities that want to go further in supporting 

environmental and innovation goals. 

 

As stated in the Communication of Green Public Procurement 'where, for the same 

product, European criteria distinguish between various levels of environmental 

performance, the 'core' and 'comprehensive' GPP criteria are drafted accordingly. If, for 

instance, a given product is covered by both the Energy Star energy efficiency 

requirements and by the voluntary European Ecolabel, the 'core' GPP criteria would be 

set at the level of the energy efficiency requirements of the Energy Star Regulation, 

whereas the 'comprehensive' criteria would be set on the basis of Ecolabel criteria'. This 

is the case of imaging equipment where Energy label requirements and Ecolabel criteria 

(currently on the Member State level) are available. 

 

A first set of common GPP criteria was developed in the framework of the training toolkit 

on GPP [2]. These have been selected on the basis of the importance of the relevant 

sector in terms of the scope for environmental improvement, public expenditure, 

potential impact on the supply side, example setting for private or corporate consumers, 

political sensitivity, existence of relevant and easy-to-use criteria, market availability 

and economic efficiency. Following the first set, a second set of criteria was determined 

and for another 8 product groups GPP criteria are under development. Both sets of 

criteria are given in Table 3. 
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Table 3. Priority product groups for Green Public Procurement criteria [51] 

1st priority product group for GPP 

(criteria available) 

2nd priority product group for GPP 

(criteria under development) 

Copying and graphic paper Windows, glazed doors and skylights 

Cleaning products and services Thermal insulation 

Office IT equipment Hard floor-covering 

Construction Wall panels 

Transport Combine heat and power (CHP) 

Furniture Road construction and traffic signs 

Electricity Street lightning and traffic signals 

Food and catering services Mobile phones 

Textiles  

Gardening products and services 

7.1 Green Public Procurement criteria for imaging equipment 

 

In this section the currently available EU Green Public Procurement criteria on imaging 

equipment are described [2]. In this project new GPP criteria are developed which would 

replace the current available ones. A description of them follows. These GPP criteria are 

relevant for the development of the Ecolabel ones and the aspects regarding the 

interface GPP and Ecolabel are therefore emphasised. 

 

In the European Commission Green Public Procurement training toolkit [2, 52] (latest 

update May 2009), the following imaging equipment is covered: 

• copiers 

• printers 

• multifunctional devices 

• fax machines 

• scanners. 

The specific criteria are given in Annex 3. The requirements for energy consumption 

refer to the corresponding ones from Energy Star [12] or Blue Angel [19]. The basis of 

these GPP criteria was the Ecolabel schemes of Nordic Swan and Blue Angel. The criteria 

are divided into two categories: core which are mandatory and comprehensive which are 

optional. Products with Ecolabel from the aforementioned schemes fulfil the green public 
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procurement comprehensive criteria. Fulfilling the energy efficiency requirements as set 

by the energy label of Energy Star is among the core GPP criteria. 

 

It should be highlighted that in the Green Public Procurement criteria the products 

should not necessarily bear any Energy label or Ecolabel. However, the GPP criteria refer 

to the criteria of the Energy label and Ecolabel respectively thus the products bearing 

these labels do not need any further verification. Concerning the consumable parts of 

imaging equipment, no specific GPP criteria are available either for new or for 

reprocessed toner/ink cartridges. 

 

The relevant key environmental impacts identified in the GPP criteria [52] for the 

imaging equipment product group are: 

• energy consumption 

• hazardous constituents 

• metals contained within batteries 

• waste reduction - reuse/recycling and the guarantee of spare parts 

• noise emissions 

• consumption of paper and toner 

 

These defined Green Public Procurement criteria are in line with the study carried out on 

behalf of UNEP on sustainable procurement guidelines for office IT equipment [50] which 

are briefly given in the following Section 7.2. 

 

7.2 Sustainable Public Procurement criteria for imaging equipment 

 

Under the umbrella of the United Nations sustainable procurement guidelines are 

established and can be found in the background report United Nations Environmental 

Program, 'Sustainable Procurement guidelines for office IT equipment' [50]. The imaging 

equipment covered in this report includes: 

• copiers 

• printers 

• multifunctional devices 

• fax machines 

• scanners. 

The definitions of the products were adopted by the Energy Star label [12] definitions 

which are described in Section 1.1. 
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The identified key environmental impacts of the product group are the same as the 

previously described ones of the EU Green Public Procurement guidelines in Section 7.1. 

However, in these guidelines the recommendation is more general and descriptive 

compared with the determined core and comprehensive criteria in the GPP and also 

covers the issue of social considerations. In Table 4 the guidelines concerning the 

environmental aspects are summarised. 

 

Table 4 Key environmental impacts of imaging equipment and respective guidelines as 
proposed by UNEP sustainable procurement 
 

Key environmental impacts – Office IT Equipment 

Impact Approach 

• Energy consumption and resulting 
Carbon Dioxide (CO2) emissions 

• Air, soil and water pollution, ozone 
formation (smog), bioaccumulation or 
food chain exposure and effects on 
aquatic organisms due to hazardous 
constituents, e.g. mercury content of 
LCD displays and flame retardants 

• Negative impact on the health of 
employees due to noise, causing stress 
for those sensitive to such sounds 

• Use of energy, finite resources and 
harmful emissions related to the 
production of IT products 

• Generation of waste material including 
packaging and final disposal 

• Purchase energy efficient models 
• Purchase products with a restricted 

amount of hazardous constituents and 
promote take back options 

• Purchase products with a restricted 
noise level 

• Design-for-recycling, longer life and 
promote take back options 

• Decrease the quantity of packaging 
used 

• Ensure the recyclability of the 
packaging used  

• Increase the use of recycled 

Source: United Nations Environmental Program, (UNEP), Sustainable procurement guidelines for IT equipment. 
Background report, May 2008 [50] 
 

In the case of more ambitious environmental goals, adoption is recommended of the 

relevant Ecolabel and Energy label criteria of one of the following schemes: Blue Angel, 

Nordic Swan and Energy Star. A comparison of the Ecolabel and Energy label schemes is 

presented but unlike the GPP criteria toolkit, there is no proposed hierarchy of core and 

comprehensive criteria. 

 

Important social considerations in the procurement of imaging equipment as presented 

in the sustainable procurement guidelines of UNEP include: 

• the International Labour Organization (ILO) conventions 

• the Global Compact Framework 

• the Electronic Industry Code of Conduct 

The core ILO conventions are: 

• Freedom of association 

� Freedom of Association and Protection of the Right to Organise (No. 87) 

� Right to Organise and Collective Bargaining (No. 98) 



47

• Forced Labour 

� Forced Labour (No. 29) 

� Abolition of Forced Labour (No. 105) 

• Equality 

� Discrimination (Employment and Occupation) (No. 111) 

� Equal Remuneration (No. 100) 

• Elimination of child labour 

� Minimum Age (No. 138) 

� Worst Forms of Child Labour (No. 182) 

 

The Global Compact is a voluntary initiative for businesses that are committed to 

aligning their operations and strategies with the so called ten universally accepted 

'Global Compact principles' which are: 

• human rights 

� Principle 1: businesses should support and respect the protection of 

internationally proclaimed human rights;  

� Principle 2: It should be made sure that they are not complicit in 

human rights abuses. 

• labour standards 

� Principle 3: Businesses should uphold the freedom of association and 

the effective recognition of the right to collective bargaining; 

� Principle 4: the elimination of all forms of forced and compulsory 

labour; 

� Principle 5: the effective abolition of child labour; and 

� Principle 6: the elimination of discrimination in respect of employment 

and occupation. 

• Environment 

� Principle 7: businesses should support a precautionary approach to 

environmental challenges; 

� Principle 8: initiatives should be undertaken to promote greater 

environmental responsibility. 

� Principle 9: the development and diffusion of environmentally friendly 

technologies should be encouraged. 

• Anti-corruption 

� Principle 10: businesses should work against corruption in all its forms, 

including extortion and bribery. 
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8. Energy efficiency label 

 

In its Green Paper on the European Energy Strategy, the Commission underlines the 

need to strengthen its energy efficiency policy. In addition, the target for a 20 % 

reduction in energy consumption set in this Action Plan is part of the measures 

requested by the European Council in March 2006 to ensure the environmental feasibility 

of the European Energy Policy [53]. 

 

In line with this, the energy label aims to provide information about the energy 

consumption of the products in the use phase and to create market transparency and 

comparability of performance across technologies for consumers. The final goal is to 

encourage consumers to buy more energy-efficient products. 

 

The imaging equipment product group is covered at the European level by the following 

legislative initiatives: Regulation (EC) 106/2008 [8] and Agreement between the USA 

and the EU on the coordination of energy-efficiency labelling programs for office 

equipment [10]. Another energy label and energy efficient scheme is the top runner 

program in Japan. A further description of the energy labels and schemes follows. 

 

8.1. European Energy Label and Energy Star Label (US) 

 

The European Commission and the US Environmental Protection Agency have under the 

EU-US Energy Star Programme [10] agreed (last update in June 2009 [54]) to common 

energy efficiency standards for office equipment including imaging equipment. In 2008 

Regulation (EC) 106/2008 on a Community energy-efficient labelling programme for 

office equipment was established [55] The European Energy Star Programme is a 

voluntary energy labelling programme for office equipment. The Energy Star label helps 

consumers identify office equipment products that save them money and help protect 

the environment by saving energy. The Energy Star label is the most applicable 

worldwide label with up to 1339 imaging equipment products labelled. There are 742 

multifunctional labeled products. Moreover, there are 836 products which have at least 

the function of copying, 1049 of printing, 869 of scanning and 345 products with the 

function of faxing. 

 

The last valid eligibility criteria version is the Energy Star Requirements for Imaging 

Equipment, version 1.1 [12]. A revision of this version is still ongoing. Based on the 
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above, DG TREN in regard to the EU Energy label (Framework Directive 2010/30/EU 

[56] which is the recast of Directive 92/75/EEC [57]) planned to adopt the respective 

Energy Star criteria for the EU Energy Label. Currently the imaging equipment 

specifications version 1.1 is pending adoption by the European Community. 

 

The products covered under the Energy Star label for imaging equipment are the 

following: 

• copiers 

• printers 

• multifunctional devices (MFD) 

• digital duplicators 

• fax machines 

• scanners 

• mailing machines. 

 

All the available imaging equipment is covered by Energy Star (see also Table 2: 

coverage of products). As mentioned before, the Ecolabel criteria for imaging equipment 

which refer to energy consumption found in the different Ecolabel schemes are 

harmonised with the requirements set by Energy Star. 

 

In order to enable the determination of energy efficiency criteria for imaging equipment 

specific definitions of the product group and its technical characteristics are needed. 

Energy Star has numerous definitions determined. These cover the already mentioned 

definitions of products (see Section 3.1) and marking technologies (see Section 4.1) but 

go also further on specifications of operational modes, activities and power states, of 

product size formats as well as other technical terms like the operational mode, typical 

electricity consumption, etc. 

 

The focus of Energy Star criteria is on the following aspects: the typical electricity 

consumption (TEC), the operational mode (OM) and the digital front end (DFE) 

requirements. The typical energy consumption (TEC) can be measured following the 

guidelines given in the respective test standard [58]. Regarding the operational mode 

there is also a respective standard established [59] together with the standard regarding 

the test conditions [60]. 
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It is important to emphasise at this point that the Energy Star efficiency performance 

determination is different from the respective one found in the Blue Angel Ecolabel 

criteria. Blue Angel Ecolabel criteria as presented in Section 4.2.1.1 have developed an 

in-house method based on a three level limit curve diagram of power consumption 

versus time (see also Annex 5 in [19]). The advantage of the Blue Angel method is that 

in order to comply with the criteria it is not decisive that the devise have certain time 

limits in certain defined energy saving modes (e.g. sleep-modes, standby modes, etc). 

This gives more freedom to the manufacturers. However, the ambitious level of the set 

energy efficiency both in the Energy Star and in the Blue Angel criteria depends mainly 

on the particular set thresholds and less on the methodological approach. 

 

An excerpt of the threshold values for the typical electricity consumption (TEC), the 

operational mode (OM), and the digital front end (DFE) efficiency of the Energy Star 

labelled imaging equipment is given in Annex 4.  

 

8.2. Top Runner Japan energy efficiency program 

 

The Top Runner Program is managed by the Energy Conservation Centre Japan. The 

approach for promoting energy efficiency products is much different. Contrary to the 

energy label of Energy Star this scheme is not voluntary. 

 

The principle is that based on a market overview the products which show the highest 

energy efficiency are identified. These products then set the energy consumption base 

value for the criteria. The base value should become standard at a set fiscal year which 

is often 5 to 7 years after. The target standard values are often very high. However, the 

manufacturer, of each product shall ensure that for items to be shipped to the domestic 

market in the target fiscal year, a numeric value that is to be obtained by taking 

weighted averages of energy efficiency measured according to a predefined method will 

not go beyond the target standard value. 

 

In the imaging equipment product group only the electrostatic copying machines are 

currently covered by the Japanese Top Runner Program [61]. The last report had as the 

target fiscal year 2006. 
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9. Ecodesign legislation 

 
Ecodesign is a term that has been used longer in the scientific community meaning the 

designing of a product in a way which prevents environmental impacts. Ecodesign is 

defined in the reports of the European Commission as the integration of environmental 

aspects into product design with the aim of improving the environmental performance of 

the product throughout its whole life cycle [62]. 

 

As an environmental product policy instrument, Ecodesign is used based on the EU 

Directive 2009/125/EC on 'establishing a framework for the setting of Ecodesign 

requirements for energy-related products' [62]. This Directive is the recent recast of 

Directive 2005/32/EC [63] in which the scope of the covered products was extended 

from energy using to energy related. Nevertheless Directive 2009/125/EC is not 

applicable to means of transport for persons or goods. Ecodesign policy contributes to 

sustainable development by increasing energy efficiency and the level of protection of 

the environment, while at the same time increasing the security of the energy supply. 

 

The Ecodesign scheme is a mandatory programme that sets minimum environmental 

performance requirements. These requirements should be fulfilled in order for a product 

to be placed on the market and/or put into service. The ambitious level of the product 

environmental performance is lower compared to the voluntary schemes of Ecolabel and 

Energy label. However, the environmental benefit potential of the proposed 

implementing measures is to a greater extent transformed to environmental savings 

when the measures are applied. This is different than the voluntary schemes in which 

the environmental-friendly products are promoted. 

 

Another, important point to highlight is that a product shall be covered with Ecodesign 

implementing measures when it represents a significant volume of sales and trade, 

indicatively more than 200 000 units a year within the Community. Moreover, the 

implementing measures consider the life cycle of the product and all its significant 

environmental aspects, inter alia, energy efficiency. The depth of analysis of the 

environmental aspects and of the feasibility of their improvement shall be proportionate 

to their significance [62]. 

 

The policy process is as follows. In a first step is the product group preparatory study in 

which after analysing and assessing the environmental product performance are 

concluded, ways to improve it are recommended. The preparatory study shall provide 

the necessary information basis for the impact assessment which lays down essential 
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figures such as energy saving potential or costs for industry. Afterwards a consultation 

forum takes place and eventually implementing measures which lay down Ecodesign 

requirements could be drafted. The application of implementing measures is not 

inevitable. The industry has the option to propose a voluntary agreement. If this self-

regulated voluntary agreement by industry is accepted then; it becomes legally valid 

and no implementing measures are undertaken. 

 
The preparatory studies follow the methodology of MEEUP. MEEUP stands for 

Methodology for the Ecodesign of Energy-using Products and is a methodology especially 

developed for this purpose. The first extension of the product coverage from energy-

using to energy-related together with the already gained application experience to 

several product groups raised discussions for possible extensions and amendments on 

MEEUP. These are subject of the planned Commission review on the effectiveness of the 

Ecodesign Directive which should take place before 2012 [64]. In Table 5 the product 

groups for which preparatory studies are undertaken or are ongoing are given. 

 

Table 5. Product groups for which Ecodesign preparatory studies are undertaken 

Product groups with finished Ecodesign preparatory studies  

Domestic washing 
machines and 
dishwashers  

Boilers and combi-
boilers 
(gas/oil/electric) 

Water heaters Personal computers 
(desktops and 
laptops) & computer 
monitors 

Imaging equipment 
(copiers, faxes, 
printers, scanners, 
multifunctional 
devices)  

Televisions  Standby and off-mode 
losses  

Battery chargers and 
external power 
supplies 

Lighting  Air conditioners and 
ventilation 

Electric motors (1- 
150 kW), water 
pumps, circulators in 
buildings, ventilation 
fans (non-residential)  

Commercial 
refrigeration (display 
cabinets and vending 
machines  

Domestic refrigeration Solid fuel small 
combustion installation

Laundry dryers Vacuum cleaners 

Complex set top boxes    

Product groups with ongoing Ecodesign preparatory studies  

Local room heating 
products 

Central heating 
products using hot air 
to distribute heat 
(other than CHP) 

Professional washing 
machines, dryers and 
dishwashers  

Networked standby 
losses of EuPs  

Domestic and 
commercial ovens 
(electric, gas, 
microwave), including 
when incorporated in 
cookers 

Domestic and 
commercial hobs and 
grills 

Non-tertiary coffee 
machines 

Machine tools 

Sound and imaging 
equipment: DVD/video 
players and recorders, 
video projectors, video 
game consoles. 

Distribution and power 
transformers 

Refrigerating and 
freezing equipment 

Industrial and 
laboratory furnaces 
and ovens 
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9.1 Ecodesign on imaging equipment 

 

DG TREN included in the Preparatory Studies for Ecodesign Requirements of EuPs No. 

TREN/D1/40 Lot 4 -2005 [1] the investigation of imaging equipment. The preparatory 

study was carried out by Fraunhofer Institute for Reliability and Microintegration, IZM, 

Berlin and was finalised in May 2008. Ecodesign preparatory studies are extensive and 

detailed. Thus, this study on imaging equipment is considered of particular importance 

as it was recently finalised and many features and outcomes of it can be used in the 

undertaken present report on Ecolabel and GPP criteria specifications. 

 

In the preparatory study of Lot 4 the following imaging equipment is covered: 

• copiers 

• printers 

• multifunctional devices (MFD) 

• digital duplicators 

• mailing machines 

• fax machines 

• scanners. 

 

The product list by the Ecodesign preparatory study is longer compared with the one in 

the Ecolabel schemes of Blue Angel and Nordic Swan. Herein, the mailing machines are 

additionally included (see also Table 2). 

The structure of the study is as follows. After determining the product group and scope 

of the study an extensive economic and market analysis of imaging equipment in the 

EU-27 is made. The stock of the products covered is then assessed. 

 

In a following task a technical analysis and a report on user behaviour is elaborated. In 

this task important features of user behaviour patterns are determined (e.g. images 

created in personal and working environments) as well as the product lifetime. Based on 

the available information gained from these tasks, an environmental assessment of 

representative products (in Ecodesign methodology the term used is 'base case') is 

implemented. A calculation of the environmental impacts of the current stock of imaging 

equipment is then determined. 

 

In a further step the best available technologies are determined upon which 

improvement potentials and environmental savings are explored. Finally, 
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recommendations for implementing measurements which are in line with the Ecodesign 

Directive [62] objectives are given. 

 

In the present Preparatory study on imaging equipment six base cases were 

investigated. The selection of the products was mainly based on information and 

availability of market data. The products are distinguished based on:  

• functionality (SFDs versus MFDs in which the core function is marked) 

• user pattern (application in a private or working group environment) 

• performance characteristics (the image colour, speed and technology). 

 

The base cases were not real products. However, they are representative for the market 

and their technical parameters were calculated based on average values of real 

products. In particular, the investigated base cases were: 

1. monochrome electro photographic MFD-copier for use in working environments 

(medium speed of 26 ipm) 

2. colour electro MFD-copier for use in working environments (medium speed of 26 

ipm) 

3. monochrome electro photographic printer used in working environments (high 

speed of 32 ipm). 

4. colour electro photographic printer used in working environments (high speed of 

32 ipm). 

5. colour inkjet MFD-printer used in a personal environment (low speed 20 ipm). 

6. colour inkjet MFD-printer used in a working environment (low speed 20 ipm). 

 

The environmental assessment of the base cases based on MEEUP methodology 

investigates under a life cycle perspective several environmental impacts which are: 

Environmental Impact Categories Other Environmental Aspects

• global warming potential 

• acidification potential 

• ozone depletion emissions 

• eutrophication 

 

• energy (gross energy requirement, 
electricity and feedstock) 

• water (process and cooling) 

• waste (hazardous and non-hazardous) 

• volatile organic compounds (VOC) 

• persistent organic compounds (POP) 

• heavy metals (air and water) 

• polycyclic aromatic hydrocarbons (PAH) 

• particulate matter (PM) 
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An excerpt from the environmental performance of the investigated MFD-copier as 

performed in the Ecodesign study using MEEUP is given in the following figure 5. The 

values of the investigated environmental aspects are given in two forms: the first as 

modelled taking into account the paper consumption during the product life cycle, and 

the second by neglecting these impacts. 

 

An important finding from the environmental assessment is that in the life cycle of 

imaging equipment for the overall environmental performance, paper consumption has 

the most dominant role followed by energy consumption in the use phase. The 

environmental impacts related to the manufacturing phase of imaging equipment also 

gain importance especially in the category of eutrophication and also concerning the 

emissions of PAHs, POPs and VOCs. The high importance of paper consumption is 

related to the larger demands of energy in the paper production phase. As previously 

mentioned, interpretation of the MEEUP outcomes requires caution as MEEUP 

methodology focuses on energy consumption and the product use phase. In the case of 

imaging equipment these seem to be the most relevant aspects. However, some aspects 

could not be captured like ink production (due to data gaps) or advanced material 

composition (as the assessment is made on a representative typical product). 

 

Indicatively, only in the first base case (monochrome MFD-copier in a working 

environment) the consumption of paper was assumed to be 87 880 pages for each of 

the six years of the product lifetime. Extrapolating and summing up the results for the 

overall total energy consumption of the stock of copiers, printers and MFDs as modelled 

in this study shows that for the reference year 2005 the consumption of paper is 

responsible for 80 % (or 586 PJ) of the total EU energy consumption related to the life 

cycle of imaging equipment. This emphasises the need for efficient use of paper towards 

a final reduction of the total amount of its consumption. Reduction of paper consumption 

can be achieved when printing and copying is made on both paper sides (duplex image 

reproduction). This aspect is taken into account in all the aforementioned Ecolabel 

schemes (Section 6) by setting one Ecolabel criterion regarding the feasibility of duplex 

printing and/or copying. 
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Figure 5 Environmental assessment of MFD-copier life cycle based on MEEUP Ecodesign 
methodology 
Source: Ecodesign Preparatory Study on Imaging Equipment [1] 



57

Another important outcome is that the images created in a working environment are 

much greater in number than the ones made for private use. Based on the analysis in 

the Ecodesign study the images in the private environment are for the reference year 

2005, estimated up to 119 million units whereas in the working environment 556 million 

thus a relation of approximately 1:5. This indicates the importance of Green Public 

Procurement criteria which are applicable for imaging equipment used at work. 

 

The next most important aspect regarding the life cycle environmental performance of 

imaging equipment as found in the preparatory study is energy consumption in the use 

phase. It was assessed that energy consumption in the use phase accounts for 

approximately 2/3 of the total energy consumption of imaging equipment during product 

lifetime (energy consumption related to paper use is not considered). Thus, a better 

environmental performance can be achieved by energy efficient products. The 

consumption of less energy is beneficial also in respect to the other investigated 

environmental aspects due to the lower pollutant emissions in the energy production 

phase. 

 

The best available technologies of imaging equipment and the respective derived 

improvement options which were investigated in the preparatory study can be sorted in 

the following thematic areas: 

• power consumption and energy efficiency 

• resource efficiency 

• consumables efficiency 

• reduced substance emissions. 

Out of these areas, energy efficiency became the main focus of the study. Several 

technological aspects and features were investigated. The challenge to this is that in 

imaging equipment a diversity of technologies, product designs and user requirements 

are found which make it complicated to determine general and simple thresholds on 

power consumption. 

 

The power consumption of imaging equipment differs with respect to mode. Active mode 

is the most energy-consuming mode. Between two active modes several other modes 

which consume lower energy are feasible. However, there is no uniform terminology 

used for these modes. Many users summarise these terms as standby mode but several 

producers and researchers in order to be more precise refer to terms like 'ready mode', 

'sleep mode', 'power save', 'low power', 'standby mode', 'network standby mode' and 
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others. Overlaps on these terms are found. One widely agreed basis for describing the 

standby mode is the one used in the Energy Star label. 

 

The Ecodesign Preparatory study proposes implementing measures for short term 

application regarding the energy consumption based on the Energy Star Tier 1 criteria. A 

few adaptations and amendments are made in order to overcome drawbacks and to 

better reflect the objective of the Ecodesign directive. The environmentally ambitious 

level of the proposed threshold values is lower especially when these are compared with 

the current Energy Star criteria version 1.1 [12]. However, Ecodesign is a mandatory 

scheme and its objective is not the promotion of energy efficient (hence also 

environmental) products. 

 

From a medium term perspective the Ecodesign study proposes two approaches. The 

first is to determine energy requirements based on a correction factor applied to the 

updated thresholds of the Energy Star criteria. The other approach is to set threshold 

values on newly developed and uniformly agreed terms and measurements on standby 

losses (this is now under development in DG ENER Lot 26 Networked Standby Losses 

[17] see also Section 9.2). 

 

With regard to the consumable and resource efficiency aspects, the preparatory study 

bases the proposed implementing measures on the duplex requirements defined by the 

Energy Star Tier 1. Nevertheless, not all the imaging equipment should comply with 

these criteria. The product group segment proposed to comply are colour capable 

reproducing devices with image speed performance of >19 ipm and respectively 

monochrome ones with performance speed of >24 ipm. Additionally, the study proposes 

to promote the usage of recycling paper and for the industry to supply information on 

ink and toner yield cartridge consumption Important to emphasise here is that in general 

the promotion of use of reused, remanufactured or recycled ink and toner cartridges is 

left out which is contrary to the promotion made by all the Ecolabel schemes. Moreover, 

no specific Ecodesign requirements on materials and resource efficiency were considered 

appropriate due to the plethora of products and technologies available. Finally, regarding 

the reduction of substance emissions, focus is given to ozone emissions, and micro-dust. 

The first could be achieved by a restriction on the use of corona wire technology. A 

general ban on corona wire technology is not however recommended due to its negative 

impact on the market. On the latter just general recommendations based on the Blue 

Angel Ecolabel criteria thresholds are given. 
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After the preparatory study on imaging equipment was finished a voluntary agreement 

by industry was worked out in line with the Recitals 18-20 and Annex VIII on self-

regulation of the ErP Directive 2009/125/EC [62]. The final self-regulated voluntary 

agreement proposal by industry is Version 2.5 [65] from 19 February 2010. In industry's 

submitted voluntary agreement, printers, copiers, multifunctional devices and fax 

machines are covered. The European Commission has not yet concluded on whether to 

proceed for a directive or for choosing the option of self-regulation. 

 

9.2 Ecodesign preparatory study on standby losses 

 

Relevant and applicable to the product group of imaging equipment is the horizontal 

Ecodesign EuP Preparatory study of DG TREN Lot 6 'Standby and Off-mode Losses' 

which was finalised in October 2007 [16]. The study was carried out by Fraunhofer 

Institute for Reliability and Microintegration, IZM, the same contractors as Lot 4 imaging 

equipment. 

 

Imaging equipment and in particular fax machines and printers (laser and inkjet) were 

extensively investigated in Lot 6 together with other office and household appliances like 

personal computers (with accessories, e.g. monitor, speaker, broadband mode), 

televisions (with accessories), DVDs and set-top-boxes, audio mini-systems, electric 

ovens, washing machines, lighting, mobile phone and others. 

 

Imaging equipment stay in networked standby modes in general for longer periods of 

time. In this study typical fax machines are in a networked standby mode for 23.1 hours 

per day and only 54 minutes in on-mode. Thus, a consumption of energy of 5.9 Watt 

takes place during the networked standby mode. In the case of printers these are 

estimated to be in on-mode from 6 to 24 minutes per day and in networked standby and 

off-mode for a range of 15 to 20 hours per day. Again the losses of energy during the 

time the printer is not in on-mode ranges from 9 to 20 Watt. Extrapolating these values 

for the estimated 4 to 6 years of product lifetime makes the losses more significant. 

 

The investigation of the best available technologies (BAT) in the study of Lot 6 provided 

results which show that the best printers have 90 % less off-mode losses (the average 

printer has 3 W versus a BAT printer of 0.3 W) and respectively 50 to 85 % fewer 

networked standby losses. In the case of fax machines the BAT has 50 % less energy 

consumption than the average one. It is important to emphasise here that off-mode 
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losses could be eliminated for printers having a hard off-switch. In this case even more 

savings can be achieved. 

 

The savings of standby losses as presented in the Preparatory Study of Lot 6 were 

considered significant. Therefore the European Commission through Regulation (EC) No 

1275/2008 on implementing the Ecodesign Directive 2005/32/EC decided to apply 

implementing measures [66]. In this regulation is stated that in one year's time the 

relevant products shall have a power consumption in off-mode not exceeding 1 Watt and 

in 4 years time (thus in 2013) not exceeding 0.5 Watt. The benchmarks set for 

manufacturers in order to evaluate alternative design solutions (regarding Annex I, Part 

3, point 2 of Ecodesign Directive 2005/32/EC) are for off-mode 0 to 0.3 Watt with a hard 

off-switch while for standby reactivation function and simple displays 0.1 Watt. Revision 

of this regulation is foreseen to take place no later than 6 years from entering into force. 

 

Currently, the preparatory study of DG ENER Lot 26 Networked standby losses [17] is 

ongoing. This has many overlaps with the study of Lot 6 and could be considered as a 

follow up study especially in the case of office equipment. Power consumption of imaging 

equipment which is connected in a network (this is almost always the case) are included 

in the scope. Preliminary outcomes can be found in the draft reports of Tasks 1 to 5 

available in [17]. The study is planned to finalise in February 2011. 

 

10. Relevant European legislation applicable to imaging 
equipment  
 

The most relevant EU legislation applicable to imaging equipment either on the products 

as a whole or on parts of them is:  

 

• Directive 2002/96/EC on waste electrical and electronic equipment (WEEE) [67] 

• Directive 2002/95/EC on Restriction of the use of certain hazardous substances in 

electrical and electronic equipment (RoHS) [68]  

• Commission Regulation (EU) No 453/2010 on Registration Evaluation 

Authorisation and Restriction of Chemicals (REACH) [69] 

• Commission Directive 2006/66/EC [70] on battery and accumulators and waste 

batteries and accumulators 

• Commission Directive 94/62/EC [71] on packaging and packaging waste 
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WEEE and RoHS legislation are closely related to each other. In these legislations EU 

applies the producer responsibility principle based on which producers of electric and 

electronic equipment (EEE) are responsible for the environmental impact of their 

products. WEEE promotes the collection and recycling of electric and electronic 

equipment, including imaging equipment which are listed under information technology 

(IT) and telecommunication equipment while RoHS restricts the use of hazardous 

substances in these devices. 

 

The objectives of WEEE are to reduce the overall amount of EEE waste, to encourage 

separate collection, to encourage treatment, reuse, recovery, recycling, sound disposal 

and to improve the environmental performance during the product life cycle. 

 

Users of electrical and electronic equipment should have the possibility of returning 

WEEE at least free of charge. Producers should therefore finance collection from 

collection facilities, and the treatment, recovery and disposal of WEEE. Each producer 

should be responsible for financing the management of the waste from his own 

products. Based on the legislation where appropriate, priority should be given to the 

reuse of WEEE and its components, subassemblies and consumables. Where reuse is not 

preferable, all WEEE collected separately should be sent for recovery, in the course of 

which a high level of recycling and recovery should be achieved. In addition, producers 

should be encouraged to integrate recycled material into new equipment. 

 

In RoHS the precautionary principle is applied together with the producer responsibility 

principle. The RoHS legislation aims to minimise the environmental impact of waste of 

electrical and electronic equipment by reducing the quantities of four heavy metals and 

two brominated flame retardants which the waste can contain. In particular, RoHS 

requires lead, mercury, cadmium, hexavalent chromium and flame retardants such as 

polybrominated biphenyls (PBB) or polybrominated diphenyl ethers (PBDE) which are 

found in EEE (including imaging equipment) to be substituted by safer alternatives which 

are more environmental friendly and ensure at least the same level of protection. 

 

Therefore, RoHS requires manufacturers of imaging equipment to ensure that product 

components and subassemblies do not contain more than the permitted levels of the 

aforementioned banned substances. They must be able to demonstrate this by 

submitting technical documents or other information to the enforcement authority when 

asked. 
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In the study on the RoHS and WEEE Directives carried out on behalf of DG ENTR [72] it 

was estimated that in the EU-25 due to RoHS, 6434 tonnes of Pb, 395 tonnes of Cd and 

86 ton of Cr (VI) were avoided yearly in printers while in copiers the values are 859 

tonnes of Pb, 116 tonnes of Cd and 25 tonnes of Cr (VI). The hazardous substance list of 

RoHS could be extended in the future based on gained scientific and technical 

knowledge. 

 
Furthermore, the Regulation on the Registration, Evaluation, Authorisation and 

Restriction of Chemicals (REACH) is applicable to chemical substances. The aim of 

REACH is to improve the protection of human health and the environment through the 

better and earlier identification of the intrinsic properties of chemical substances. The 

REACH Regulation gives greater responsibility to industry to manage the risks from 

chemicals and to provide safety information on the substances. Manufacturers and 

importers will be required to gather information on the properties of their chemical 

substances, which will allow for their safe handling, and for registering the information in 

a central database. 

 

Therefore, a classification and labelling inventory of dangerous substances is made. This 

classification is continuously updated and gradually more substances are integrated in 

the database. Based on this classification the different substances are grouped on a 

common basis with respect to their properties. This proves to be useful in the 

formulation of Ecolabel and GPP criteria. For instance in the currently available Ecolabel 

criteria of Blue Angel the use of all substances which are found in toners and are 

classified with the R-phrases of REACH (R40, R45 and R49) due to their carcinogenic 

properties are restricted.  

 

Furthermore, Directive 2006/66/EC on batteries and accumulators is applicable to 

imaging equipment which has these components. Finally, the Packaging Directive which 

covers all packaging placed on the Community market and all packaging waste thereof is 

also applicable to the imaging equipment product group. 

 

The Battery Directive aims at minimising the negative impacts of batteries and 

accumulators on the environment and also harmonising requirements for the smooth 

functioning of the internal market. To achieve these objectives, Directive 2006/66/EC 

introduces measures to prohibit the marketing of some batteries containing hazardous 

substances exceeding thresholds (e.g. mercury and cadmium content). It contains 

measures for establishing schemes aiming at a high level of collection and recycling of 

batteries with quantified collection and recycling targets. Therefore Directive 

2006/66/EC sets out minimum rules for producer responsibility and provisions with 
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regard to the labelling of batteries and their removability from equipment. Many imaging 

equipment products do use batteries or accumulators. Available Ecolabels of imaging 

equipment set criteria regarding batteries based on Directive 2006/66/EC. 

 

Directive 94/62/EC covers all packaging placed on the market in the Community and all 

packaging waste, whether it is used or released at any level (e.g. industrial, commercial, 

office, shop, service, household) regardless of the material used. Member States must 

ensure that packaging placed on the market complies with the essential requirements on 

the composition and the reusable, recoverable or recyclable nature of packaging (Annex 

II of the Packaging Directive). Packaging is always present on every marketed good. 

Compliance with the Packaging Directive as well as restricting the use of specific 

substances (e.g. halogen-containing polymers in plastics) based on environmental 

considerations is common practice for several available Ecolabels including criteria for 

imaging equipment. As the same kind of packaging can be used for different products 

Ecolabel criteria development on packaging could be considered as a horizontal cross-

reference issue. 

 

At this phase it is important to emphasise that the Member State established 

Ecolabelling criteria on office imaging equipment of Blue Angel and Nordic Swan which 

are herein considered as the basis for establishing the EU Ecolabel criteria as well the 

available GPP criteria are in compliance with all of the aforementioned EU legislation. 

 

11. Relevant standards for imaging equipment 
 

Several standards can be considered relevant to Ecolabel and Green Public Procurement 

criteria for imaging equipment. Apart from the standards regarding the environmental 

management and product declaration there are numerous standards for the testing and 

measuring of several technical parameters which are directly or indirectly linked to the 

product environmental performance. 

 

Herein, are presented the relevant standards divided in the thematic areas of  

environmental product declaration and labelling and of measurements methods 

regarding i) indoor air quality, ii) energy efficiency, iii) noise and iv) reusability of 

components. Finally, at the end of the section other standards are listed which are 

relevant to imaging equipment. 

 
Environmental product declaration and labelling

• IEEE 1680.2 Standard for Environmental Assessment of Imaging Equipment [73 ] 
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• ISO/ IEC 14024:1999: 'Environmental labels and declarations - Type I environmental 

labelling - Principles and procedures' [74] 

• ISO/IEC 14021:1999: 'Environmental labels and declarations – Self-declared 

environmental claims (Type II environmental labelling) [75 ]. 

• ECMA International 370:2009: 'The Eco Declaration' [76]. 

 

The IEEE 1680.2 Standard is currently under development. This standard defines 

environmental performance standards for imaging equipment (as defined by the Energy 

Star imaging equipment specification) including copiers, printers, MFDs, fax machines, 

scanners, digital duplicators and mailing machines. The activity of IEEE 16820.2 is 

undertaken in US and is based on the participation of a high number of stakeholders. 

The US environmental protection agency (EPA) fosters this activity. This label is based 

on self-declaration but after the product enters into the market a third party verification 

system is foreseen. This standard intent to provide a clear and consistent set of 

performance criteria for the design of imaging equipment, and provide an opportunity to 

secure market recognition for efforts to reduce the environmental impact of these 

electronic products. 

 

This Standard is defined with the intention that the criteria are technically feasible to 

achieve, but that only products demonstrating the leading environmental performance 

currently available in the marketplace would meet them at the time of their adoption. As 

the environmental performance of products that are available in the marketplace 

improves, it is intended that the criteria will be updated and revised to set a higher 

performance standard for leadership products [73]. 

 

This Standard 1680.2 is part of the 1680 family of Standards and will consist of 

environmental criteria and other materials that relate specifically to imaging equipment. 

 

In ISO 14024 the framework for labelling products by a third party is given. EU Ecolabel 

as well as the Ecolabels presented in Section 4 are Type I labelling schemes. In this 

report for shake of simplicity and if not otherwise stated the term Ecolabel is used 

explicitly for Type I environmental labelling. 

 

On the contrary to ISO 14024, ISO 14021 standard specifies requirements for self-

declared environmental claims. Moreover, it describes terms and qualifications of the 

commonly used environmental claims supported by a general evaluation and verification 

methodology. 
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Standard ECMA 370 is a Type II self-declared environmental standard which meets the 

basic principles of the ISO 14021 framework. ECMA is an industry association dedicated 

to the standardisation of information and communication technology (ICT) and 

consumer electronics (CE). It has published up to 390 standards since 1961. 

 

Measuring standards on indoor air quality

Regarding measuring methods associated with the determination of indoor air quality 

the following standards are applicable: 

• ISO/IEC 28360:2007: 'Information technology - Office equipment - 

Determination of chemical emission rates from electronic equipment [77 ] 

• ECMA International 328:2009: 'Determination of chemical emission rates from 

electronic equipment' 

[78]  

• BAM 'Test method for the determination of emissions from hardcopy devices with 

respect to awarding the environmental label for office devices with printing 

function according to RAL-UZ 122', 2006. This standard is included in Annex 2 of 

the Blue Angel Ecolabel criteria [19]. 

 

In the ECMA 328 standard methods to determine the chemical emission volume from 

products of information communication technology and consumer electronics including 

imaging equipment are presented. In the latest version in 2009 the aim was to 

harmonise as much as possible the different proposed measuring methods. In the 

elaboration of this standard experts from ECMA and from the German Federal Institute 

for Materials Research and Testing (BAM) were involved. The measurements described 

in this standard integrate the ones described in the Blue Angel Ecolabel criteria on 

imaging equipment covering measurements of: volatile organic compounds (VOC), very 

volatile organic compounds (VVOC), total volatile organic compounds (TVOC), ozone 

half-time and particulate matter. Additionally, the following standards regarding specific 

measurements are also a reference point: 

� ISO 1600-9: Indoor air -Part 9: Determination of the emission of volatile 

organic compounds - Emission test chamber method 

� ISO 16000-6: Indoor air - Part 6: Determination of VOC in indoor and 

chamber air by active sampling on TENAX TA sorbent, thermal desorption 

and gas chromatography using MSD/FID 

• ISO 16000-5:2007: Indoor air - Part 5: Sampling strategy for volatile 

organic compounds (VOCs) 

� ISO 554:1976: Standard atmospheres for conditioning and/or testing 

specifications. 
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Measuring standards on energy efficiency

• ENERGY STAR Qualified Imaging Equipment Typical Electricity Consumption (TEC) 

Test Procedure  

• ENERGY STAR Qualified Imaging Equipment Operational Mode (OM) Test 

Procedure 

• Test Conditions and Equipment for ENERGY STAR Imaging Equipment Products 

• Blue Angel Ecolabel on Office Equipment with Printing Function, Annex 5 (RAL-UZ 

122): 'Determination of the idle modes that are to be tested and list of limit 

values for power consumption' 

The aforementioned energy efficiency measuring standards are widely applicable. 

Energy Star measuring terms and standards are used in the Blue Angel energy efficiency 

measurements part (e.g. total energy consumption (TEC)).  

 

Measuring standards on noise emissions

• ISO 7779:2010: 'Acoustics - Measurement of airborne noise emitted by 

information technology and telecommunications equipment' [79 ] 

• ISO 3741:2010: 'Acoustics - Determination of sound power levels and sound 

energy levels of noise sources using sound pressure - Precision methods for 

reverberation test rooms' [80] 

• ISO 3744 'Acoustics - Determination of sound power levels and sound energy 

levels of noise sources using sound pressure - Engineering methods for an 

essentially free field over a reflecting plane' [81] 

• ISO 3745:2003: 'Acoustics - Determination of sound power levels of noise 

sources using sound pressure - Precision methods for anechoic and hemi-

anechoic rooms' [82] 

 

ISO 7779 specifies procedures for measuring and reporting the noise emission of 

information technology and telecommunications equipment. The determination of 

noise emission levels for a functional unit tested can be specified with the ISO 7779 

described methods individually. Equipment which emits broadband noise, 

narrowband noise and noise which contains discrete-frequency components, or 

impulsive noise is addressed in ISO 7779. Three basic noise emission standards -ISO 

3741, ISO 3744 and ISO 3745- for determination of the sound power levels are 

specified in ISO 7779. In particular, ISO 3741 specifies comparison measurements in 

a reverberation test room whereas ISO 3744 and ISO 3745 specify measurements in 

an essentially free field over a reflecting plane. 
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Measuring standards regarding reusability of components

• ISO/IEC 24700:2005: 'Quality and performance of office equipment that contains 

reused components' [83] 

ISO/IEC 24700 specifies 'product characteristics for use in an original equipment 

manufacturer's or authorised third party's declaration of conformity to demonstrate 

that a marketed product that contains reused components performs equivalent to 

new, meets equivalent to new component specifications and performance criteria and 

continues to meet all the safety and environmental criteria required by responsibly 

built products. It is relevant to marketed products whose manufacturing and recovery 

processes result in the reuse of components' [83]. 

 

Other standards relevant to imaging equipment

• ISO 10779:2008 Office equipment accessibility guidelines for elderly persons and 

persons with disabilities. 

 

ISO 10779 specifies accessibility guidelines to be considered when planning, developing 

and designing electro photographic copying machines, printers and multi-function 

devices. These guidelines are intended to improve accessibility required when primarily 

older persons, persons with disabilities and persons with temporary disabilities use office 

equipment.  

 

Standards on measuring technical performance parameters are listed here:  

• ISO/IEC 19799:2007: 'Method of measuring gloss uniformity on printed pages' 

• ISO/IEC 24712:2007: 'Colour test pages for measurement of office equipment 

consumable yield' 

• ISO/IEC 24711:2007: 'Method for the determination of ink cartridge yield for 

colour ink jet printers and multi-function devices that contain printer components' 

• ISO/IEC 19798:2007: 'Method for the determination of toner cartridge yield for 

colour electro photographic printers and multi-function devices that contain 

printer components' 

• ISO/IEC 18050:2006: 'Print Quality Attributes for Machine Readable Digital 

Postage Marks' 

• ISO/IEC 21117:2005: 'Copying machines and multi-function devices Information 

to be included in specification sheets and related test methods' 

• ISO/IEC 24700:2005: 'Quality and performance of office equipment that contains 

reused components' 

• ISO/IEC TR24705:2005: 'Machines for colour image reproduction - method of 

specifying image reproduction of colour devices by digital and analog test charts' 
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• ISO/IEC 21118:2005: 'Information to be included in specification sheets - data 

projectors' 

• ISO/IEC 15775:1999: Amd 1: 2005: 'Method of specifying image reproduction of 

colour copying machines by analog test charts - realisation and application' 

• ISO/IEC TR19797:2004: 'Device output of 16 colour scales, output linearisation 

method (LM) and specification of the reproduction properties' 

• ISO/IEC 19752:2004: 'Method for the determination of toner cartridge yield for 

monochromatic electro photographic printers and multi-function devices that 

contain printer components' 

• ISO/IEC 13660:2001: 'Measurement of image quality attributes for hardcopy 

output – binary monochrome text and graphic images' 

• ISO/IEC 15404: 2000: 'Minimum information to be included in specification 

sheets – facsimile equipment' 

• ISO/IEC 14473: 1999: 'Minimum information to be specified for image scanners' 

• ISO/IEC 10561: 1999: 'Printing devices - Method for measuring throughput - 

Class 1 and Class 2 printers' 

• ISO/IEC 14545: 1998: 'Method for measuring copying machine productivity' 

• ISO/IEC 11160 1 1996: 'Minimum information to be included in specification 

sheets - printers - Part 1: Class 1 and Class 2 printers' 

• ISO/IEC 11160-2:1996: 'Minimum information to be included in specification 

sheets - printers - Part 2: Class 3 and Class 4 printers' 

• ISO/IEC 11159:1996: 'Minimum information to be included in specification sheets 

– copying machines' 

• ISO/TR 14062:2002: 'Environmental management - integrating environmental 

aspects into product design and development' 

• ECMA International 341: 'Environmental Design Considerations for ICT & CE 

Products'. 

 

12. Overall conclusions on product definition and scope 
 

12.1. Definition and scope 

The term 'imaging equipment' defines the equipment used in the private or professional 

office, having as their main function either: 

1) to produce a printed image (paper document or photo) through a marking 

process from a digital image (provided by a network/card interface) or from a 

hard copy through a scanning/copying process  

or 
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2) to produce a digital image from a hard copy through a scanning/copying 

process. 

 

Consequently, imaging equipment includes the products marketed as printers, copiers, 

fax machines, scanners, multifunctional devices, digital duplicators and mailing 

machines. The aforementioned definition of imaging equipment is identical to the one 

used in the available Green Public Procurement Guidelines [2], in the Energy Star label 

[12] as well as in the relevant Ecodesign Preparatory Study [1]. Thus, the term 'imaging 

equipment' is used in the same way among the different product policy instruments. 

 

The scope of the study has not yet been strictly determined. Potential products covered 

are the following: printers, copiers, multifunctional devices, fax machines, scanners, 

digital duplicators, mailing machines and their consumables (ink and toner cartridges). 

Due to their wide diffusion the first three (printers, copiers and multifunctional devices) 

are within the project's scope. However, this has not yet been decided for the other 

products. Important information for the determination of the final product coverage 

would be provided from the next Task 2 'Economic and Market Analysis'. 

 

In the case of mailing machines there exists no Ecolabel scheme on European level while 

at the same time on the global level the applications are limited to very few models. 

Rather similar is the case of digital duplicators. For digital duplicators despite the fact 

that the Ecolabel of Nordic Swan covers them there are only a few licences awarded yet. 

Furthermore, fax machines and scanners when marketed as single functional products 

are expected to be substituted by multifunctional devices. Respecting the market trends 

is considered important for a successful marketing of the Ecolabel. Moreover, using 

multifunctional devices instead of two or more single functional products is considered 

environmentally beneficial due to resource conservation. In the case of fax machines it 

should be noted that the function of faxing documents is also more and more substituted 

by the use of e-mail. 

 

In addition, the inclusion of the imaging equipment's consumable ink or toner cartridges 

into the project scope is still open. Ecolabels on toner and ink cartridges especially when 

these products are remanufactured are commonly found (please see Table 2). 

Nevertheless, ink and toner cartridges are sold as separate products thus they could be 

considered outside the product category. This is contrary to the fact that under a system 

approach the environmental performance of the life cycle of imaging equipment (please 

see also Figure 4) is also dependent on the respective performance of the consumables. 

The ink and toner cartridges could influence strongly the overall system performance. 
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Therefore a holistic system approach could possibly justify broadening the product group 

boundaries despite the different market classification. Hence, the scope of the study 

could include the consumables ink and toner cartridges. 

 

12.2. Key environmental aspects 

Key environmental aspects in the environmental performance of imaging equipment as 

described in Section 5 are: paper consumption, energy consumption, use of hazardous 

substances, indoor air emissions, noise pollution and product reuse or recyclability. 

Based on the initial available information the environmental impact associated with the 

paper consumption is of higher importance but is indirectly influenced by the product 

design. This aspect is mainly user behaviour dependent. Ecolabel and GPP criteria 

regarding product design should promote duplex image reproduction. On the contrary, 

energy efficiency is a product design aspect hence it is one of the core issues addressed 

later in the developed Ecolabel and GPP criteria for imaging equipment. 

 

Moreover, in the current available Ecolabels the use of specific substances (many of 

them hazardous) is restricted. These substances are directly or indirectly associated with 

significant environmental impacts and avoiding use of them has proved feasible. Another 

significant aspect is the pollution which occurs during operation. Imaging equipment 

releases emissions and produces noise during operation. Limit levels on the emitted 

substances (e.g. VOCs, ozone) as well as limits on noise levels can be determined 

ensuring the indoor air quality and avoiding user disturbance. 

 

Another aspect regarding the overall environmental performance of imaging equipment 

is the reusability and recyclability of the product or of parts of it. Significant 

environmental savings mainly due to resource conservation are considered feasible 

when reuse and recycle steps are intervened between the consumption and disposal life 

cycle phase. Hence the developed Ecolabel and GPP criteria would include this and 

promote reusability and recyclability of whole or components of imaging devices. 

 

12.3. Ecolabel and GPP criteria on imaging equipment 

Regarding the Ecolabel schemes at the Member State level, the key actors are Blue 

Angel from Germany and Nordic Swan from the Nordic countries. These two schemes 

together with the Japanese Eco Mark are also considered among the most important 

ones globally. It was found that in many Ecolabel schemes criteria originating from these 

two schemes are used (by cross-referencing) (see also Section 6). It is important that 

the Ecolabel criteria of Blue Angel and Nordic Swan be harmonised. The most important 

difference is in the energy efficiency determination. In Nordic Swan, the Energy Star 
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standards are used while in Blue Angel a different determination which has been 

developed on national level is applied. 

 

The Blue Angel label shows a higher number of applications. There are up to 630 

imaging equipment products from 18 different companies which bear the label of Blue 

Angel whereas in Nordic Swan there are in total 116 labelled imaging equipment 

products from 4 companies. The majority of the applications are for multifunctional 

devices. Between the two schemes differences in product coverage are found. Nordic 

Swan additionally covers fax machines, digital duplicators and scanners. However, no 

licence has yet been awarded for scanners and digital duplicators. 

 

The available GPP criteria are found in the European Commission Green Public 

Procurement training toolkit [2]. These criteria will be later replaced from the new EU 

GPP criteria developed by this project. The GPP criteria are divided into core and 

comprehensive ones. The core criteria set minimum energy efficiency, duplex printing 

requirements and the availability of spare parts. These criteria are the same as the ones 

found under Blue Angel and Nordic Swan. In the case of energy efficiency, compliance to 

the limits set by either Energy Star or Blue Angel is required. In the comprehensive GPP 

criteria further requirements are listed. These are designed so that both the Nordic Swan 

and Blue Angel Ecolabels may be used to prove compliance. Similarly to the European 

GPP criteria the 'sustainable public procurement (SPP)' criteria are available on the UN 

level developed by UNEP. These are similar to the respective GPP ones. However, in the 

UNEP proposed SPP criteria some basic social considerations are also included (e.g. 

respect to conventions of the international labour organisation). 

 

12.4. Energy label and Ecodesign on imaging equipment 

Energy Star is the widely accepted energy label regarding imaging equipment with 

worldwide up to 1339 imaging equipment products labelled. Energy Star is the EU 

energy efficiency label for imaging equipment based on the EU-US Energy Star 

programme agreement [10]. The latest valid eligibility criteria version is the Energy Star 

requirements for imaging equipment, version 1.1 [12]. A revision of this version is still 

ongoing. Under Energy Star the different imaging equipment is labelled, thus including 

printers, copiers, multifunctional devices, scanners, digital duplicators, fax and mailing 

machines. 

 

Under the criteria of Energy Star, the product group is classified with respect to 

functionality, performance and technology characteristics. Based on this classification 

different performance limits are determined. Energy Star criteria focus on requirements 
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regarding the typical electricity consumption (TEC), the operational mode (OM) and the 

digital front end (DFE). Energy Star criteria are for the majority of the Ecolabel schemes 

the reference in the specification of energy efficiency performance. A notable exception 

to this is the case of Blue Angel. Blue Angel has developed an in-house energy efficiency 

method based on a three level limit curve diagram of power consumption versus time. 

 

Imaging equipment is one of the product groups investigated in the EU Ecodesign policy 

instrument. A Preparatory Study for Ecodesign Requirements on imaging equipment in 

the framework of the Ecodesign Directive [62] was recently undertaken and finalised 

[1]. This study is extensive and detailed. Many outcomes of this study are applicable in 

this report on Ecolabel and GPP criteria determination. In the Ecodesign preparatory 

study an environmental performance investigation is carried out on average imaging 

devices which are representative of the community market. Based on this the main 

environmental aspects under a product life cycle perspective were identified. Moreover, 

in this report the best available technology products are investigated and environmental 

improvement potentials are proposed. Energy efficiency was the focus of the Ecodesign 

study. After the preparatory study was finalised a voluntary agreement by industry was 

proposed [65]. The European Commission has not yet concluded on whether to proceed 

for a directive or to choose the option of self-regulation. 

 

There are two other Ecodesign studies which are applicable to several energy-using 

products, among them imaging equipment. One regards standby and off-mode losses 

[16] which was finalised and implementing measures were decided [66]. The other one 

is still ongoing and investigates networked standby losses [17]. The outcomes of these 

Ecodesign studies represent valuable input for the current project. Ensuring 

harmonisation of the different policy instruments -Ecolabel, Green Public Procurement, 

Energy label and Ecodesign- is among the objectives of this study. 

 

12.5. Relevant European legislation and standards 

The most relevant EU legislation applicable to imaging equipment either on the products 

as a whole or on parts of them includes the WEEE Directive [67], the REACH Regulation 

[69], the RoHS Directive [68], the Battery Directive [70] and the Packaging Directive 

[71]. The EU Ecolabel criteria and Green Public Procurement criteria developed in this 

project will take into account and will be in compliance with this legislation. 

 

Imaging equipment is a product group for which several standards have been developed 

and are applicable. Very important for this study are the standards on testing and 

measuring of technical parameters. Prior to the determination of Ecolabel and GPP 
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criteria, it should be ensured that test methods for the assessment of these criteria are 

available at a reasonable cost (see also Ecolabel Regulation [4]). 
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ANNEX 1 
 
Herein, is presented an excerpt of the Blue Angel Ecolabel criteria on office imaging 
equipment. Administrative criteria were left out. 
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ANNEX 2 
 
Nordic Swan Ecolabel criteria on imaging equipment excerpt. Administrative criteria 
were left out. 
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ANNEX 3 
 
An excerpt of the 'Green Public Procurement toolkit office IT' [Error! Bookmark not 
defined.] criteria on imaging equipment follows. 
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ANNEX 4 
 
An excerpt of the Energy Star program requirements for imaging equipment version 1.1 
follows.  



133



134



135



136



137



138



139



140

The mission of the Joint Research Centre is to provide customer-driven scientific 
and technical support for the conception, development, implementation and 
monitoring of European Union policies. As a service of the European Commission, 
the Joint Research Centre functions as a reference centre of science and technology 
for the Union. Close to the policy-making process, it serves the common interest of 
the Member States, while being independent of special interests, whether private or 
national. 
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