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Abbreviations used in the criteria and background documents

AOX
BAT
BREF
CLP
CO,
CTP
ECB
EF
EMAS
EN
EU
FSC
GA

INGEDE

IPPC
IPU

ISO
LCA
NOx
PBT
PVC
REACH

RPS
SETAC
SFS
SIS
SO,
UMIP

VOC
vPvB

Adsorbable Organic Halogen

Best Available Technology

BAT Reference Document

Classification, Labelling and Packaging

Carbon dioxide

Computer to Plate

European Chemical Bureau

European Communities

Eco Management and Audit Scheme

European Norm

The European Union

Forest Stewardship Council

Grafisk Arbejdsgiverforening (The Graphic Association of Den-
mark)

Internationale Forschungsgemeiscchaft Deinking-Technik (Interna-
tional Association of the De-inking Industry)

Integrated Polution Prevention and Control

Institut for Produktudvikling, Danmarks Tekniske Universitet (The
Institute for Product Development at the Technical University of
Denmark)

International Standardisation Organisation

Life Cycle Assessment

Nitrogen Oxides

Persistent Bioaccumulative Toxic

Polyvinyl chloride

Registration, Evaluation, Authorisation and Restriction of Chemi-
cals

Relevance, Potential and Controlability

Society of Environmental Toxicology and Chemistry

Svensk Forfattningssamling (Swedish Code of Statutes)

Swedish Standards Institute

Sulphur Dioxide

Udvikling af Miljgvenlige Industriprodukter (EDIP Environmental
Design of Industrial Products)

Volatile Organic Compound

Very persistent, very bioaccumulative
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1 Summary

This background document contains a short description of the product group and
its impact on health and the environment, overview of the market and the back-
ground to the requirements imposed in the fifth generation of the printing crite-
ria. In addition, a quantitative overview of the environmental effects achieved
and quantitative and qualitative assessments of the consequences of the criteria
for the environment have been compiled.

The main problems for the environment and health associated with the life cycles
of printing companies and printed matter are the high level of raw material con-
sumption in the form of paper and board, high energy consumption and con-
sumption of chemicals, waste generation and emissions of pollutants to the air
and emissions of hazardous substances in waste water, which impose a burden on
treatment plants and the aquatic environment.

The requirements address these problems from the perspective of the environ-
mental targets defined in Nordic Ecolabelling’s Environmental Philosophy. Re-
quirements are also justified from the perspective of the potential environmental
gains that might be achieved by ecolabelling printing companies and printed mat-
ter as well as the possibilities for verifying and documenting the requirements.

Printing companies that apply the most commonly used printing methods for
printing on paper are encompassed by the criteria for printing companies and
printed matter. Hence, the requirements restrict the use of chemicals that have
harmful effects on health and the environment and promote the use of renewable
resources. The requirements also promote the use of printing inks, varnishes and
adhesives that do not give rise to problems in the recycling process.

Printing companies that use large quantities of paper produced at lower level of
energy consumption and reduced emissions of pollutants than other paper are
rewarded. The same applies to printing companies that have minimised waste
quantities and printing companies that keep their energy consumption and waste
paper at a low level.

Some of the main differences between criteria versions 4 and 5 are that the func-
tional unit has been changed from the number of tonnes of paper purchased to
tonnes of product. In addition, the overall points score has been tightened up
considerably and there are new stricter requirements for the environmental pro-
files of inspected and ecolabelled paper. An energy parameter covering the over-
all energy consumption of the printing company has been introduced and the
chemical requirements have been made stricter in that the list of particularly
problematical substances has been extended considerably. In addition, the criteria
applying to envelopes have been included in the printing company criteria to the
effect that, for instance, envelope production now has its own points limit in the
points system.

This document may be copied only in its entirety and without any changes whatsoever.
Quotations may be made provided that Nordic Ecolabelling is stated as the source.



Nordic Ecolabelling 2
Nordic ecolabelled printing companies and printed matter - Background
15 December 2011

The amendments relative to the most recent version of the criteria for printing
companies can be seen in Section 7 and the main changes are summarised in Sec-
tion Fejl! Henvisningskilde ikke fundet..

2 Introduction

Nordic Ecolabelling utilises well-known life cycle assessments and also conducts
assessments of relevance, potential and controllability (RPC). The RPC assess-
ment is described in Nordic Ecolabelling's Environmental Philosophy.

The requirements are, inter alia, based on eight of the environmental targets in
Nordic Ecolabelling’s Environmental Philosophy that are of particular relevance
to the life cycle of printing:

Climate change

Acidification

Photochemical ozone formation

Water pollution and eutrophication

Emissions of environmental toxins and heavy metals
Emissions and effects of substances harmful to health
Waste formation

Biodiversity reduction

Over-consumption of non-renewable resources.

In addition to these environmental targets, the Environmental Philosophy speci-
fies a number of means of realising the vision of sustainability, for example by
means of increased efficiency in resource consumption.

3 Environmental effects achieved

The criteria for the ecolabelling of printing companies have had a significant
impact on the Nordic market and a large number of licences have been issued.
Licences have also been issued in other European countries, including the Baltic
states. As a consequence of the large number of licences issued, demand for in-
spected/ecolabelled paper and chemicals with a low environmental impact has
increased. It is difficult to quantify the environmental effects that have accompa-
nied this development, but it can be assumed that the large number of ecolabelled
printing companies has given rise to improvements in other industries as well,
such as paper and chemical production.

Environmental gains can generally be divided into qualitative and quantitative
gains. According to the evaluation of the printing house criteria in 2008/09 for
two parameters, the quantitative environmental gains have, overall, been at the
level predicted by forecasts in connection with the adoption of the fourth genera-
tion of criteria in 2005. (Nordic Ecolabelling 2010a):
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¢ In the case of paper, the saving calculated as a reduction in polluted waste
water is calculated as a reduction in COD (Chemical Oxygen Demand)
related to eutrophication and algal bloom. Here the reduction is in line
with the forecast of 6,000 tonnes per annum relative to the situation that
prevailed in the period prior to the adoption of the current criteria in
2005.

e In the case of waste paper the environmental gain appears to be of the or-
der of 2,900 tonnes p.a. for all printing companies, which is in line with
the forecast. This figure can be compared with the average annual paper
consumption for licenced sheet fed offset printers being 941 tonnes, and
for newspaper printers 14,315 tonnes (data from February 2009). In reali-
ty, the gain may be even greater since this figure was based on a market
share for Nordic ecolabelled printing companies of 10 % of the overall
market.

e For VOC the reduction is calculated at 9-12% compared with the early
90s. The forecast predicted a reduction of 26% (based on a reduction in
alcohol consumption). This forecast was uncertain because of uncertain-
ties attaching to the data and assumptions applied.

T

11 July 2005 © NASA/SMHI.
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Figure: Algal bloom in the Baltic Sea,

As regards chemicals, almost 1,000 printing inks were reviewed, and approxi-
mately 3 % of these did not meet requirements — most because of their hazard
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classification. A few printing inks do not meet the requirement regarding the
EDTA content, which is restricted on the grounds that it is a particularly prob-
lematical substance.

One very important qualitative effect is that the Nordic ecolabel criteria function
as a benchmark for how to proceed to get on board the “environmental bus”. The
Nordic ecolabel also demonstrates what technical solutions can feasibly be im-
plemented. Accordingly, many operators use the criteria as a source of inspira-
tion without submitting themselves or their products for ecolabelling. This ap-
plies in the case of printers, suppliers of paper, chemicals, pre-press and finishing
services, as well as waste handlers. The criteria can also be used as a tool for
setting objectives when establishing environmental management systems such as
EMAS and ISO 14001 (Johnsen et al 2006) and as a source of inspiration in pub-
lic and private sector procurement.

A survey commission by the UK Government and completed in 2008 considered
nine areas, including 22-28 ecolabelled standards/criteria throughout the world in
the area of paper pulp, paper and printing — but with a definite focus on paper
(Environment, Food and Rural Affairs 2008). The conclusion was that FSC,
Nordic Swan (ecolabel) and Environmental Choice New Zealand function as
“international best practice” in the area of paper. The report also concluded that
FSC must be viewed as a raw material label in that it does not take account of
other environmental effects associated with paper production. The Nordic eco-
label is a standard that covers most environmental aspects.

4 Basic facts about the criteria

Eligible products

The product group encompasses printing companies, printed matter, envelopes
and other converted paper products, such as post-it notes and note pads. This
means that in addition to offering their customers Nordic ecolabelled printed
matter, printing companies may also use the Nordic ecolabel in marketing them-
selves, thereby signalling their environmental commitment to the outside world.

In the criteria, Nordic Ecolabelling’s definitions of printing companies and print-
ed matter have been added. There are also definitions of other terms, such as en-
velopes.

Few end users use the Nordic Ecolabel as a guideline to environmentally friendly
purchasing in the area of printed matter. Instead, a book, for example, will be
purchased on the basis of its contents. On the other hand, the Nordic ecolabel
represents a signal value indicating that in choosing a Nordic ecolabelled print-
ing company the publisher/sender/author took environmental considerations into
account.

One example of an exception to this would be envelopes, notepads and leaflets
where the printed content, if any, cannot be linked specifically to a sender/ pub-
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lisher. In the case of these products the Nordic ecolabel provides guidelines on
environmentally friendly purchases.

To systematise the description of which products are eligible for labelling, Nor-
dic Ecolabelling uses a division into 13 categories of all types of printed matter
devised by Frank Romano, Professor Emeritus at Rochester Institute of Technol-
ogy, USA. Nordic Ecolabelling has removed wall paper from the list in order to
avoid confusion as these products often consist of plastic coated paper.

The purpose of Nordic ecolabelling

A consultants' report commissioned by Nordic Ecolabelling in 1995 concluded
that potential existed for improvement, particularly within film production in the
form of a reduction in emissions to the sewage system, minimising alcohol con-
sumption in dampening solution, reducing and substituting washing agents and
promoting the use of vegetable printing ink (Brodin et al).

Moreover, Nordic Ecolabelling concluded that consumers wanted more envi-
ronmentally friendly printed matter. This also meant that there was a need for
guidance for designers and orderers of printed matter so as to enable them to lo-
cate printing companies that were capable of supplying printed matter of this
type. Furthermore, the industry also had a reputation for heavy chemical use and
a poor working environment. The large number of operators in the market also
meant that the prospects for a market-based system such as ecolabelling were
good.

The purpose of ecolabelling printed matter was initially formulated in the revi-
sion of the third generation of the criteria. This definition was taken from the
Danish Board of Technology's report on the use of chemicals in industry and
represents a form of sustainability target, although without the social dimension.
The criteria are designed to promote the development of printing companies that:

— use renewable rather than non-renewable resources

— do not use substances that are harmful to health or the environment
— involve better utilisation of resources

— contribute as little as possible to pollution and waste generation.

Since the criteria are revised every few years, each version of the criteria docu-

ment represents a step in the direction of achieving the above goals. The goal of
the current version of the criteria is to achieve further environmental gains, par-
ticularly in connection with energy-saving measures and continuing a low level

of administration.

Version and validity of the criteria

The current criteria were adopted in December 2011 and will remain in force for
five years. They were extended twice by a total of three years until 2013 and re-
mained valid for just over seven years.

In 1990-91, Nordic Ecolabelling conducted a study into the graphic industry in
the Nordic countries. In 1991, it was decided on the basis of the findings of this
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study that ecolabelling criteria should be drawn up for converted fine paper
products. In connection with the first revision of these criteria, they were extend-
ed to include printed products. When the document was adopted in 1996, the
name of the product group was changed to Printed Matter.

The 1996 printed matter criteria have been evaluated three times with subsequent
revisions. The evaluations took place in 1997/98, in 2000/01 and, most recently,
in 2008/09. The first two revisions built on the concept defined in the first ver-
sion of the criteria.

Since it is natural for many printing companies to use the Nordic ecolabel to at-
tract customers, the obvious approach in connection with the 2003 revision was
to permit entire printing companies to be ecolabelled and not solely the printed
output. This option gives buyers of printed matter a guarantee that the printing
company represents a good choice in environmental terms, even if the Nordic
ecolabel does not appear on the printed matter itself.

The main reason for this change was to give buyers of printed matter better guid-
ance when it came to choosing a printing company. In addition the following
reasons apply:

e Printed matter is purchased by print buyers — not many end users buy a print-
ed document because it is ecolabelled.

e The Nordic ecolabel must send a credible signal to buyers of printed matter at
the moment of purchase.

e There will be less administration — the process is easier if several of the re-
quirements involve the printing company as a whole (e.g. waste paper) rather
than the individual item of printed matter (e.g. cutting waste).

e The environmental gains are bigger when several of the requirements relate
to the printing company as a whole rather than to a few printed documents.

The revision of the third generation of the criteria focused considerably on reduc-
ing the overall administration required of licence holders. This was achieved by
reducing the number of requirements and by locating the points system at “print-
er level” rather than at “order level”. In addition, the electronic guide to applica-
tion in the Nordic Print Portal was compiled.

The portal has a direct connection to Nordic Ecolabelling’s database of assessed
chemicals and paper and the electronic application aid enables printing compa-
nies to submit the entire application electronically.

The Nordic market

The 2003 evaluation estimated the value of the printed matter market in the Nor-
dic countries to be just under 10 billion euro. This figure is based on Nordic in-
dustry statistics and includes the sale of anything printed on paper except enve-
lopes, packaging goods, labels and publishing.

This document may be copied only in its entirety and without any changes whatsoever.
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At the European level approximately two-thirds of printers have fewer than
10 employees, 15% have between 10 and 19 employees, 15% between 20 and 99,
whereas only 2% have more than 100 employees (European IPPC Bureau 2005).

In addition to the graphic industry there is also an industry for converted paper
products, such as envelopes, note pads and notebooks, and one for packaging
production. Furthermore, some printers specialise in printing on other printing
materials than paper.

The 2009 market survey showed a complex product group consisting of a num-
ber of different products and services, which are marketed in very different ways.
Typically, this industry is more technology and production-orientated than fo-
cused on marketing and environmental communication (Nordic Ecolabelling
2010a).

The market is subject to growing competition from the internet and digital media,
and a continuous decline in total printing volumes is to be expected. In addition,
digital printing orders are experiencing considerable growth, currently account-
ing for some 10-15% of the total volume. By 2020 the figure may have increased
to 60% (Romano 2008).

Nordic Ecolabel licences

By the spring of 2011 a total of approximately 450 licences had been granted.
Most of these are to sheet-fed offset printers, but some licences have also been
issued to newspaper and heatset printers. There has been an increase in the pro-
portion of printers offering digital printing services only, and printers offering
both sheet-fed offset and digital printing. In addition, a number of licences have
been granted to operators outside the Nordic countries, particularly in the Baltic
states

The evaluation in 2009 showed that the Nordic ecolabel still holds a strong posi-
tion and is widely used in the market for several of the product categories includ-
ed in the product group. A large number of operators in the market held a li-
cence. Increasing focus in society on the environment and climate meant that
new and “new-old” licence holders continued to join the scheme (Nordic Eco-
labelling 2010).

Other ecolabelling schemes

Other labelling schemes for the graphic industry encompass other ecolabelling
schemes, certified environmental management systems, industry labels, raw ma-
terial labels, environmental declarations, environmental claims and climate labels
as well as purchasing guidelines.

The market analysis in the 2009 Evaluation revealed an increasing focus on envi-
ronmental issues throughout society. In addition to an increasing interest in the
Nordic ecolabel other labels had also arrived on the scene such as e.g. the raw
material labels FSC and PEFC. In addition, there were already a couple of differ-
ent climate labels for the graphic industry and several more were on their way.
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Ecolabelling schemes

Criteria for printing companies/printed matter have been established by several
other ecolabelling organisations worldwide Criteria for printing and photocopy-
ing paper, packaging paper, stationery products, printing inks, etc. also exist.

In connection with the evaluation of the fourth generation criteria, Nordic Eco-
labelling conducted a review of 15 current criteria for printing companies, print-
ed matter and converted paper products from eight countries. None of the criteria
considered were of such broad scope and imposed as extensive requirements as
Nordic Ecolabelling’s criteria.

The European ecolabelling scheme EU Ecolabel initiated a project to develop
criteria for the ecolabelling of printed matter in 2003. The proposal for criteria
was prepared concurrently with version 4 of the Nordic ecolabelling criteria,
which means there are a number of similarities. However, the project was sus-
pended because of disagreements in the Commission. In 2009 and 2010 work
was resumed as the Commission is trying to incorporate requirements as to print-
ed matter in the criteria for photocopying and printing paper. However, this pro-
posal was withdrawn before the revised criteria for copying and printing paper
were adopted. In 2011, the work was resumed once again with a view to adoption
in 2012.

As part of assessing the EU ecolabel scheme's original proposal for criteria the
Commission conducted an assessment of consequences. The Commission partic-
ularly mentioned the Nordic ecolabel’s criteria as an example of a successful
product group in the area of ecolabelling and emphasized the similarities in the
wording of requirements in the proposal made by the EU ecolabel’s scheme.
However, the assessment pointed out that the EU ecolabel’s proposal was less
stringent, reflecting the balance that had to be struck amongst the member states
(EU Commission 2007).

Certified environmental management systems

Many printing companies in the Nordic countries have certified environmental
management systems, such as 1ISO14001 or EMAS. With a view to reducing the
administrative burden, efforts were made in the process of formulating the crite-
ria to take account of the environmental management systems that might already
be in place at printing companies, inter alia by permitting the use of parts of the
management system to document some of the requirements.

Industry schemes

Industry-owned environmental certification schemes have also been established
outside the Nordic region. France has a label known as Imprim’Vert which is
owned by AMIGRAF (L’Association des Métiers et Industries Graphiques pour
la Formation Proffessionelle).

In the United States the graphic industry has developed a concept known as SGP
Sustainable Green Printing Partnership. The criteria for certification consist of a
detailed description of the structure of an environmental management system;
(www.sgppartnership.org).
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In Europe there is an association called Paper by Nature, which is a pan-
European collaboration between some of the major paper suppliers and paper
converters as represented by MECSEA (Manufacturers of Educational and
Commercial Stationery Association) and FEPE (European Envelope Manufac-
turers Association).

The requirements are taken from EU Ecolabel’s most recent draft criteria with
some adjustments. For example, the minimum requirements as to the proportion
of inspected paper are lower than in the proposal by EU Ecolabel. The recycling
requirement in the EU Ecolabel’s proposal has been removed entirely, and the
points system has been amended in such a way that there is a greater emphasis on
the choice of paper. In addition, different requirements are imposed as to points
score depending on whether the product is made of paper or of board. In addition
an option is available for scoring points for paper containing a high proportion of
products from certified forestry operations.

Raw material schemes

Recently, third-party raw material schemes such as FSC (Forest Stewardship
Council) and PEFC (Programme for the Endorsement of Forest Certification
schemes) have gained ground. FSC has its origin in the World Wide Fund for
Nature and PEFC in the forestry industry. These schemes appear in different
forms on printed matter and solely indicate that the paper used for the printed
matter is either recycled or comes from sustainable forestry. These schemes do
not tell you anything about the paper’s overall environmental performance in a
life cycle perspective.

Environmental claims and climate labels
Printed matter sometimes contains various environmental claims such as “vege-
table printing ink” and “environmentally friendly paper”.

There are also various climate labels relating to carbon dioxide emissions from
printing companies and the supplier chain. GA (Grafisk Arbejdsgiverforening i
Denmark) set up a climate label for the industry based on Intergraf’s recommen-
dations for climate calculations that can also be used outside Denmark. Accord-
ing to GA this tool is capable of calculating emissions for both graphic activities
and the individual print item and follows Intergraph’s recommendations in this

area (www.ga.dk).

Environmental product declarations
Mostly used within paper. Many paper grades have what is termed a paper pro-
file which can be accessed via the manufacturers’ websites.

Purchasing guidelines and public procurement

The European organisation GPP (Green Public Procurement) has drafted pur-
chasing guidelines for photocopying and printing paper (European Commission
2008). No guidelines have been created for printed matter or printing companies.
However, in the Nordic countries advice is available on green purchasing, for
example guidelines on printed matter (sheet offset) and copying services can be
found at www.miljoevejledninger.dk. This includes references to, inter alia, the
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Nordic ecolabel for sheet offset printed matter and photocopying and printing
paper.

5 About the revision process

The goal of the revision process

The evaluation of the fourth generation of the criteria for printing companies
arrived at a range of issues of relevance to the revision process (Nordic Ecolabel-
ling 2010a). A number of these issues were made primary targets for the revi-
sion:

e Work on the energy consumption and carbon dioxide emission require-
ments, including the possibility of including transport

e Tightening up the total points score and assessing other areas that might
be tightened up, for example the triviality thresholds for chemicals, the
requirements applicable to VOC consumption etc.

e Work on updating the assessment of environmental gains achieved and
drafting forecasts for future environmental gains.

About this criteria development/revision process

The work was performed by an internal Nordic Ecolabelling working group. Ma-
ria Enroth of MSG (Management System Group AB) was used as an external
consultant.

The group comprised the following people:

Eline Olsborg Hansen, Norway
Harri Hotulainen, Finland
Ingela Hellstrém, Sweden
Jesper Gruvmark, Denmark

Karin Bergbom and Gun Nycander (who served as a substitute for a period) act-
ed as Nordic area coordinators.

The work has taken the form of the drafting of technical studies, obtaining the
basis for licence applications, contact with stakeholders, licence holders, pilot
organisations and searches in the literature. The group has also sought aid from
Maria Enroth in connection with the drafting of, inter alia, the energy require-
ments (Enroth 2010a).

The requirements have been tightened up on the basis of a thorough analysis of
market data. Market data is available from an analysis of data on licence holders
with the aid of the statistical tool in Nordic Print Portal and by compiling data
from the literature and from pilot businesses.

Particular emphasis has been placed on coordinating this work with the work of
the paper group, so that, for example, the method of calculating energy consump-
tion will as far as possible be consistent for both product groups.
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External anchoring has largely taken place in connection with the 60-day consul-
tation process in the spring of 2011. In addition, industry meetings were held
with key and relevant industry associations in several of the Nordic countries.
Moreover, the working group continuously anchored proposals for changes and
new requirements by means of contact with outside third parties during for ex-
ample inspection visits and the like. In addition, Nordic ecolabelled printing
companies have been supplied with information on the background to the energy
requirements via the Nordic Print Portal.

6 The environmental impact of printing
companies and printed matter

Although printers in the Nordic countries have for many years worked actively
on environmental issues, scope still exists for improvement. This is true not least
in light of the size of the industry. According to the European IPPC Bureau the
printing industry is one of the biggest production industries in the European Un-
ion and features amongst the ten largest production industries in most countries
(European IPPC Bureau 2005).

At a general level the environmental impact of the life cycle of printers and
printed matter relates largely to the production of the printing material and to
printing. Typically the environmental impacts relate to impact on biodiversity in
connection with forestry, the greenhouse effect, eutrophication, photochemical
ozone creation and acidification.

Normally, life cycle assessments do not cover the working environment, biodi-
versity (see however Tiedemann et al) and the idea of rewarding the use of re-
newable resources. However, this does not mean that Nordic Ecolabelling cannot
impose requirements in these areas.

Paper

The most important item of consumption in the production of printed matter is
the printing substrate — in this case it will typically be paper. It is customary to
view the production of paper and paper pulp as the main environmental and re-
source-related burden in the life cycle of an item of printed matter. This is con-
firmed in most life cycle studies (Dalhielm et al 1995, Drivsholm et al 1996 and
1997, Tiedemann et al 2001, Larsen et al 2009).

Wood fibre and miscellaneous chemicals represent the most significant items
consumed in the production of printing paper. Of the chemicals used, fillers and
coatings, such as chalk and kaolin, are the most significant as regards resource
consumption (Winell 1997). As regards environmental impact, a number of other
chemicals are also used in the production of printing paper.

Biodiversity in forestry environments can typically be safeguarded by means of
sustainable forestry operations. According to the life cycle study conducted by
the German EPA, apart from climate impact forestry is the most important pa-
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rameter in the life cycle of printed matter. As a consequence, the study concludes
that the use of recycled paper will reduce the impact on forestry and by extension
the loss of biodiversity (Tiedemann et al 2001).

In 2009, paper and board collection in Europe reached a level of approximately
72% relative to overall consumption of paper and board (CEPI Key Statistics
2009). However, there is considerable variation in the recycling percentage de-
pending on the paper fractions in question. For example, in Europe 90% of all
newspaper and corrugated board was collected in 2009, whereas only 10% of
ordinary graphic paper was collected (CEPI Key Statistics 2009). In practice,
virtually 100% of residual paper that occurs at a printing company or at subcon-
tractors will be collected, since these fractions are so “clean” that collection of-
fers genuine economic benefits. The number of paper fractions that are sorted
will depend on the individual business and the scope for obtaining further pay-
ment for uniform fractions.

A second important area of resource consumption in the life cycle of printing
companies and printed matter is energy. Energy consumption relates primarily to
the production of paper pulp and paper. In addition, some energy is expended in
the printing process and in connection with transport.

Energy consumption results in emissions to the atmosphere of the gases carbon
dioxide (COy), nitrogen oxide (NOy) sulphur dioxide (SO,) and volatile organic
compounds (VOC). According to the life cycle analyses consulted, emissions
associated with energy production from paper represent by far the highest pro-
portion of overall emissions of these types of gases in the life cycle of printed
matter.

Other emissions during the production of pulp and paper include organic materi-
als, measured as Chemical Oxygen Demand (COD). In Europe and the United
States, waste water from industry and households accounts for the second highest
contribution to eutrophication. The highest contribution comes from agriculture
in the form of fertiliser containing nitrogen and phosphorous. One consequence
of eutrophication is oxygen depletion which, inter alia, results in algal bloom,
fish death and inferior bathing water.

Waste water from paper production also contains AOX and heavy metals. These
chemicals will generally be treated in the paper mill’s treatment plant. In the
Nordic countries, where a large part of Europe’s paper is produced, it is common
for paper and pulp mills to have their own water treatment plants.

A recent Danish life cycle study concluded that the environmental impact of pa-
per is significantly lower than the levels concluded in other studies. According to
the report, the reason that paper has less significance is that human and eco tox-
icity are included in the study (Johnsen et al 2006 and Larsen et al 2009).
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Figure Fejl! Henvisningskilde ikke fundet.. The diagram shows the environ-
mental impact of an item of generic offset printed matter expressed in what are
termed milli-person equivalents (Johnsen et al 2006). The impact of paper pro-
duction is 31% of the overall environmental impact of the printed matter in the
chosen scenario. As regards resource consumption, however, paper accounts for
88%. Reproduced with the kind permission of Grafisk Arbejdsgiverforening.

If toxicity associated with chemicals had not been included in the study, paper
would have accounted for 67%, which corresponds to the 70-80% typically re-
ported in other life cycle studies (Dalhielm et al 1995, Johansson 2002 and
Drivsholm et al 1996 and 1997).

Printing

However, a recent Danish life cycle study attributes a relatively high proportion
of the overall environmental impact to printing (Larsen et al 2009). This is be-
cause this study includes human and ecotoxicological effects for a number of
chemicals that are mainly used by printers and in the production of pigments.

In an older study, the significance of printing including prepress varies between
10 and 30% of the overall environmental impact of the product (Dalhielm et al
1995). The more recent Danish study concludes that printing excluding film and
printing form production accounts for 64% of the overall environmental impact
of printed matter (41% printing, 17% washing and 6% energy consumption at the
printing company). This figure is reduced slightly if it is not assumed that all
paper that is not collected for recycling is incinerated (the calculation takes as its
point of departure a European scenario for paper collection and a Danish scenario
for waste incineration).

If instead the natural resources impact is considered (the filler kaolin in the paper
Is exempted), printing accounts for a total of 40% (printing 4%, washing at the
printing company 3% and energy consumption at the printing company 33%).
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According to a commission set up by the Danish Working Environment Council,
the main working environment problems associated with printers and publishing
businesses are noise levels leading to hearing damage, heavy lifting, repetitive
work duties, physically challenging working positions, the psychological work-
ing environment, brain-damaging substances and allergies of the skin and respir-
atory system. (Danish Working Environment Council 2002).

Printing inks, toners and inks

As regards chemical use by printers, the consumption of printing inks constitutes
the highest consumption. In Denmark, consumption of printing inks in 2003 to-
talled approximately 16,800 tonnes (GA 2004). This corresponds to approxi-
mately 84,000 tonnes in the Nordic region as a whole if it is assumed that Den-
mark accounts for one fifth of Nordic consumption. Consumption in Denmark
has been increasing since 1996, at which time it stood at approximately 14,800
tonnes. In the European Union 987,000 tonnes of printing ink are used every year
(Sahlén et al 2003).

A life cycle study found that printing ink contributes between 3 and 15% of total
environmental impact, depending on the parameter considered. However, print-
ing inks make a negligible contribution to the formation of photochemical ozone
(Johansson 2002).

A recent Danish study found that printing inks contribute 34% of total environ-
mental impact. According to this study, 16% derives from the production of
printing ink and 18% from ink wasted during the printing process. According to
this report, this can primarily be attributed to emissions of environmentally harm-
ful substances to the aquatic environment (Larsen et al 2009).

Printing inks, toners and inks contain greater or smaller quantities of mineral oils,
pigments and additives, depending on the type of product in question. All these
substances may have long term effects in the aquatic environment and represent
an important reason for the effect of printing inks on the overall environmental
impact of printing companies and printed matter.

A study conducted in 2003 examined the chemical compounds emitted from
printing ink on printed matter to which users are exposed during reading and
storage (Hansen et al 2003). The conclusion was that based on the available data,
ordinary consumers of printed matter have no grounds for concern about their
health. However, it is by no means impossible that some of the substances may
cause allergic reactions in sensitive consumers. Toluene received most attention,
since this was the substance that was found to be released in the greatest quanti-
ties.

The study also assessed noxious smells and concluded that in some cases con-
sumers might be able to smell e.g. toluene, oil, turpentine or simply “a smell of
chemicals”. The “chemical smell” derived, inter alia, from aldehydes (propanal,
pentanal, heptanal), toluene and the combination of terpenes and terpenoid sub-
stances.
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Washing agents and organic solvents

Historically, problems associated with brain damage caused by solvents have
been a very familiar problem in the graphic industry. In 1998, a study was con-
ducted in Denmark into the use of washing agents and the scope that existed for
substituting existing products with products that were less harmful to health. The
report concluded that a number of organic solvents continued to be used even
though many vegetable washing agents had become available on the market
(GRAKU 1998).

Typically emissions of volatile organic compounds originate from the use of or-
ganic solvents and the use of alcohol in dampening solutions in the printing pro-
cess in certain printing methods. Heatset inks contain mineral oils which are re-
garded as VOCs when they reach the afterburner, since this is where they be-
come volatile.

In one study, washing agents and dampening solution, including IPA, contribute
some 95% of the formation of photochemical ozone in an item of offset printed
matter (Johansson 2002). In a second study, paper accounts for 50% or even
more of the photochemical ozone in the life cycle of the printed matter
(Drivsholm et al 1996 and 1997).

7 Justification for the requirements

Nordic Ecolabelling has drawn up a requirement structure containing mandatory
requirements and a scope for scoring points: In addition to fulfilling the mandato-
ry requirements, a certain score must also be obtained in order to be granted a
licence. The requirement structure is:

e A points system in which more points will be scored, the better the envi-
ronmental conditions are and the more environmental measures have
been implemented.

e The points system applies to the entire printing company.

e All printing techniques and sub-processes are encompassed by the same
points system, which, for instance, means that values are calculated in the
same way for all printing methods.

e The number of requirements has been reduced — instead strict require-
ments are introduced with regard to the score required for the various
printing methods in order to qualify for a licence.

e Templates have been created for use in fulfilling the requirements relating
to the printers' routine procedures and instructions have been drafted as
an aid to meeting the ecolabelling requirements.

e Special marketing requirements apply to printed matter that is to carry the
ecolabel.

The working group emphasised that the requirements must be easy to document,
while at the same time encouraging the printers to introduce environmental im-
provements or rewarding printers that have already done so. The number of op-
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tions for scoring points is at a level ensuring applicants a reasonably high degree
of flexibility.

Generally, the requirements have been selected on the basis of an assessment of
the effects of printing on health and the environment during its life cycle. In ad-
dition, the approach has been taken that a potential environmental gain in one
area must not have the effect of creating an environmental problem in a second
area.

Several of the requirements will make a positive contribution to the financial
position of the printing company. For example, savings in operating costs can be
made by printing companies that are successful in reducing their waste paper,
printing ink spillage and refuse quantities. This makes for a close interplay be-
tween ecolabelling and EMA (Environmental Management Accounting).

Other important considerations have been the possibility of formulating clear
criteria that are technically and financially possible to document and that offer a
high degree of credibility. Where the Nordic authorities have legislation in place
or have stated goals or attitudes in the area, this has also been taken into account
as the ecolabelling requirements must be stricter than any legislation that may
exist.

The requirements also follow the applicable legislation, including what is termed
BAT. In the case of large printers within the European Union, the applicable leg-
islation requires that an environmental permit be issued against the background
of the business’ emissions to air, water and the ground and the general waste
generated by the business. The requirements in the permit must be based on best
available technology (BAT) as described and detailed in what is termed a BAT
reference document, abbreviated as BREF (European IPPC Bureau 2005).

The requirements are also formulated on the assumption that the printers will
produce their own applications using the electronic application aid on the Nordic
Print Portal, which Nordic Ecolabelling developed in connection with the fourth
generation of the criteria. The application aid contains databases of inspected
paper, chemicals, finishers and other Nordic ecolabelled printing companies and
performs all calculations required, thus facilitating the documentation process for
printers.

The functional unit

The functional unit used in the criteria is one tonne of finished product. Factors
such as energy consumption and VOC consumption are related to this unit, re-
flecting the result that print buyers achieve when they order printed matter from a
printing company. The printing company’s output of printed matter is calculated
by deducting the overall quantity of waste paper generated from the printer’s
total purchases/consumption of paper on an annual basis.

The selected weight-based functional unit may theoretically have the conse-

quence that printing companies which mainly print on paper with lower gram-
mage than other printing companies which mainly use higher grammage paper
(but the same printing method), will find it more difficult to comply with these
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requirements. However, most printers have a broad range of customers and their
order portfolio will accordingly be fairly varied. This means that in practice
there will be no significant difference between printers in this respect.

In the fourth generation of the criteria document, the functional unit was 1 tonne
of paper purchased/used. This was because Nordic Ecolabelling was uncertain
about the extent to which printers would be able to calculate the weight of waste
paper. It transpired that in fact most printers were able to do so, and accordingly
it was relevant that the requirement should be imposed from the fifth generation
of the criteria onwards that the quantity of finished products should be calculated
with the aid of waste paper.

Calculating the quantity of finished product in this way does not allow the weight
of other elements in the printed matter to be included (e.g. printing ink, varnish,
foil, adhesive, staples). This is less significant since by far the greatest proportion
of the weight of printed matter consists of paper.

In future criteria documents Nordic Ecolabelling will consider changing the cal-
culation to “area of finished product”, since this provides an even better match
with the actual purpose of submitting the information. This is why Nordic Eco-
labelling is working to modify the Nordic Print Portal in order for it to be able to
compute all relevant key figures in relation to the “area of finished product” in
parallel with “tonnes of finished product”.

7.1 Product group definition (What is eligible

for the Nordic ecolabel?)
The product group encompasses printing companies and printed matter. A print-
ing company is a business providing printing of printed matter as a substantial
part of business. Printing is a process involving the processing of printing mate-
rial to produce printed matter and encompassing printing on printing materials
and/or finishing/converting. The processing consists in an image, pattern, text or
the like being printed on paper or some other printing material. In other words,
one of the primary functions of the printed matter is as an “information carrier”.

In the fifth generation of the criteria the name of the product group was changed
from “Printing companies” to “Printing companies, printed matter, envelopes and
other converted paper products” in order to further stress that the criteria also
focus on ensuring that the environmental profile of the individual item of Nordic
ecolabelled printed matter, including envelopes and other converted paper prod-
ucts is satisfactory.

The products in question are ordinary printed matter, converted paper and paper-
board products as well as packaging products made of paperboard. Ordinary
printed matter encompasses for example newspapers, books, catalogues, bro-
chures, pads, leaflets, posters as well as envelopes, folders, ring binders, packag-
ing products and labels made of paper.
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In the criteria, Nordic Ecolabelling’s definitions of printing companies and print-
ed matter have been added. There are also definitions of other terms, such as en-
velopes and newspapers.

Nordic Ecolabelling has made changes to the effect that it is now clear that li-
cences to become a Nordic ecolabelled printing company cannot be issued to
publishers and advertising agencies as their purpose is not to provide printing
services.

For practical reasons licensed printing companies may also print on other print-
ing materials than those based on paper fibre, provided that 75% of the total
turnover of the printer derives from paper printed matter.

Printing companies producing these products using the printing methods sheet,
heatset and coldset offset, gravure printing, flexographic printing and digital
printing are eligible for a Nordic ecolabelling licence. Special points limits apply
for variants of these methods in connection with the printing of newspapers,
forms, envelopes (both offset printing of envelopes and envelope production us-
ing the flexographic method), and packaging.

In the fifth generation of the criteria Nordic Ecolabelling combined the envelope
criteria with the printing company criteria and introduced in the printing compa-
ny criteria a special points limit for offset printing of envelopes. Envelope pro-
duction itself is performed on a flexographic printing machine which often prints
on the inside of the envelope. As envelopes generate more waste paper than, for
instance, notepads and leaflets, which are also printed using the flexographic
method, Nordic Ecolabelling introduced its own points limit for envelope pro-
duction (flexographic envelope production). Envelope producers must also se-
lect this category even if they produce envelopes that neither bear print on the
inside or outside. As regards printing on the envelopes using offset technology
the printer must use envelope offset. If the printer uses digital printing machines,
then the ordinary digital printing method must be selected.

For other converted paper products without print, the “closest” method must be

used. For printing a note pad with blank pages, the same printing method as that
used for the cover must be used. A post-it note requires the same method as that
used for the back cover.

The option of exempting test prints and certain printing methods if they account-
ed for only a small part of output was removed in the fifth generation of the crite-
ria in order to avoid interpretation difficulties, and because most methods for test
printing are by now covered by methods already encompassed by the criteria.

The fifth generation of the criteria also clarified the point that exemptions apply
only to the production of security printing (bank notes, passports, lottery tickets).
However, this does not apply if this production makes up a significant portion of
the output of the printing company, and accordingly turnover from security print-
ing combined with turnover from printed matter not based on paper must not
exceed a maximum of 25% of total turnover from printing.
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Besides these changes, screen-printing and letterpress printing were excluded in
the fifth generation of the criteria. Nordic Ecolabelling did not have any licences
for these methods. Letterpress is an old method which, in practice, has been re-
placed by offset. Screen printing is used extensively in connection with materials
other than paper.

7.2 General requirements (01)

A minimum of 75% of the printing company’s printing must be on paper, calcu-
lated on the basis of financial turnover. This minimum requirement was intro-
duced for reasons of credibility and represents a clarification of the requirements
in relation to the last generation of criteria, which specified that printing should
“chiefly” be on paper. The situation is that as at the present time Nordic Eco-
labelling has not studied the environmental impact of printers that print large
quantities of their output on other materials. It is possible, however, that the envi-
ronmental impact of other printing materials will be studied during subsequent
revisions of the criteria.

As from the fifth generation of the criteria it was specified that paper must be
paper covered by the EU Ecolabel’s or Nordic Ecolabelling’s criteria for paper.

Based on a number of consultation comments, Nordic Ecolabelling specified that
the 75% must be calculated on the basis of the printing company’s turnover from
printing. Consequently, turnover from other activities, such as layout work, web
design, etc., does not count. This is because the criteria cover printing, for which
reason it is not credible that a Nordic ecolabelled printing company markets other
activities as Nordic ecolabelled. As a result Nordic Ecolabelling changed the
documentation guidelines to the effect that it is now possible to declare that only
paper is used for printing, if this is the case. In the case of printing companies
that print on printing materials other than paper, the requirement must be docu-
mented against the background of financial turnover of paper and other printed
matter, respectively.

In most cases the paper grades are supplied in a format suitable for the printing
method in question. Information about which formats have been supplied to
which printing company is typically held by paper wholesalers. In connection
with the consultation process Nordic Ecolabelling was made aware that in certain
cases some printing companies use paper in sheet-fed offset format which they
cut up for use in a digital printing machine. In order to minimise the administra-
tive burden, printing companies using both sheet fed offset and digital printing
may cut up some of the sheet fed offset paper and use it for digital printing, and
then the printing company may estimate the quantity of it.

7.3 Requirements applicable to suppliers of
print services (02)

At least 75 weight per cent of printing, including printing by subcontractors,

must be Nordic ecolabelled printing companies. This requirement has been intro-

duced for reasons of credibility. Previously the requirement was 50%.
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The requirement is formulated in such a way that a printing company will not be
eligible for a licence if a significant proportion of its output is produced external-
ly by non-ecolabelled printers. The reason that 25% of printing output is never-
theless allowed to be of the non-inspected kind is to relieve the printing company
of a too heavy administrative burden.

Some printing companies have multiple suppliers, and the number may moreover
vary from year to year. Furthermore, it is by no means certain that the printer will
have any great degree of influence on whether or not their suppliers are eco-
labelled. However, the requirement is imposed so that all suppliers used for the
production of Nordic ecolabelled printed matter must hold licences (see Section
7.27).

7.4 Requirements applicable to suppliers of fin-
ishing services (03)

At least 90 weight per cent of all finishing involving adhesive, varnish, laminat-

ing or foil printing (what is termed “chemical finishing”), including correspond-

ing finishing conducted by external finishes, must have been inspected and must
comply with the requirements applicable to external finishing. This requirement

has been introduced for reasons of credibility and is an obvious extension of ex-

isting requirements, since the criteria impose requirements on chemicals and ma-
terials used internally at the printing company.

The stringency of the requirement has been increased relative to the fourth gen-
eration of the criteria when the level imposed was 85% and most printers were
very close to 100% (see the analysis in Appendix 1). The requirement entails that
the use by external finishers of, for example, adhesives and varnishes that do not
fulfil the chemical requirements has largely been ruled out. As a new addition to
the fifth generation criteria, printing inks, toners and inks used in connection with
address printing at finishers have also been included, as these chemicals are cov-
ered by the requirements applicable to chemicals at the printing company.

The pre-requisite for inspection and listing in the Nordic Print Portal is that fin-
ishers fulfil the following requirements:

e Chemicals and materials and the associated triviality thresholds. How-
ever, the requirement that there must be no more than 5% not inspected
old chemicals does not apply to external finishers (7.8).

e PVC in packaging and laminating foil for paper print items (Fejl! Hen-
visningskilde ikke fundet.).

e The requirements applicable to pressure-sensitive adhesives (Fejl! Hen-
visningskilde ikke fundet.).

An additional requirement is that the use of PVVC materials is banned in printed
matter that is to be Nordic ecolabelled. In the fifth generation of the criteria Nor-
dic Ecolabelling introduced a triviality threshold to avoid unnecessary admin-
istration. In other words, the requirement ceases to apply in its entirety if external
chemical finishing is conducted on a maximum of 5 weight per cent calculated as
purchased paper for orders for external chemical finishing in relation to total pa-
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per consumption. To ease the administrative burden this can also be calculated
using financial figures.

In the production of printed matter that will carry a Nordic ecolabel any use of
external chemical finishing must be inspected (see section Fejl! Henvisningskil-
de ikke fundet.). In connection with the calculation of waste paper (see section
Fejl! Henvisningskilde ikke fundet.) and energy consumption (see section Fejl!
Henvisningskilde ikke fundet.) all finishers performing mechanical finishing
must be included in addition to the chemical finishers.

With effect from the fifth generation, adhesives and varnishes used by finishers
will also be included in the printing company’s points for chemicals. In practice
this will entail that inspected finishers will be awarded points based on the type
of adhesive and varnish they use. To make it simple, these points are set as a
worst case, meaning that the adhesive or varnish with the lowest points will re-
present the points awarded to finishers. These points can be found on the Nordic
Print Portal (see section Fejl! Henvisningskilde ikke fundet.).

As a new addition to the fifth generation criteria, any printing inks, toners or inks
used in connection with address printing are also covered by the chemical re-
quirements applicable to finishers.

7.5 Requirement as to the minimum proportion

of inspected/ecolabelled paper (04)
The printing company must use a minimum of 25% inspected and ecolabelled
paper calculated as a weighted proportion of various types of paper. In this calcu-
lation, Nordic ecolabelled paper must have a weight of 1, inspected paper 0.8 and
EU ecolabelled paper 0.7. The weighting factors are based on different environ-
mental performances for the different types of paper (see details of weighting in
the following section). This is an increase in stringency relative to the last gener-
ation of the criteria in which there was no minimum limit. The requirement has
been selected against the background of Nordic Ecolabelling’s goals within the
areas of climate change, acidification, water pollution and eutrophication, as well
as emissions of environmental toxins and heavy metals, biodiversity reduction
and enhanced efficiency in the exploitation of energy and materials.

The requirement must be viewed against the scope for scoring points for choice
of paper, where points are scored depending on the quantity of inspect-
ed/ecolabelled paper that is used. The points are weighted according to the
weighting factors. The background to this weighting is discussed in the next sec-
tion.

The weighting means that if a printer has neither Nordic ecolabelled paper nor
EU ecolabelled paper, and in addition to other paper exclusively has inspected
paper, the printer will be awarded points if the proportion held is above approx.
31% (25/0.8). The corresponding figure for EU ecolabelled paper is approx. 36%
(25/0.7).
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On average most printing companies/printing methods have a considerably high-
er proportion of inspected/ecolabelled paper (see Appendix 1). However, this
may be difficult for printing companies that print mainly on board, as typically
there are not many of these grades that have been inspected. Moreover, there are
as yet not many Nordic ecolabelled printing companies in this category. Nordic
Ecolabelling expects increased interest in this type of printing companies and
accordingly greater pressure on the paper industry in order for these paper grades
to be inspected.

With this requirement, Nordic Ecolabelling wants to remove the possibility of
Nordic ecolabelling a printing company, if the share of inspected/ecolabelled
paper is very low. This also means that paper is generally given greater weight in
the requirements, which is in line with the existing life cycle studies. Read more
about this in the following section.

7.6 Points for choice of paper (P1)

The printing company may score up to 25 points, depending on how much of the
weighted proportion of inspected and ecolabelled paper used by the printer ex-
ceeds the minimum threshold of 25%. This avenue for achieving points was in-
cluded against the background of Nordic Ecolabelling’s targets within the areas
of climate change, acidification, water pollution and eutrophication, emissions of
environmental toxins and heavy metals, biodiversity reduction and the efficient
exploitation of energy and materials.

Nordic Ecolabelling has collected data and calculated a market average for the
volume of waste paper for the weighted proportion of inspected and ecolabelled
paper for each printing method (Appendix 1). The sum of the market average for
this and other parameters, plus an overall points addition, constitutes a printing
method’s points limit for obtaining a licence (see Section 7.24). Based on the
stricter requirements in the most recent version of the paper criteria document,
Nordic Ecolabelling estimates that, in future, the prevailing paper in the market
will be EU ecolabelled paper. Consequently, Nordic Ecolabelling has assumed
that all inspected/ecolabelled paper used on average for the various printing
methods carries the EU ecolabel, and the market average is calculated on the
basis of this assumption.

The weighting of different types of paper

As from the fifth generation of the criteria, weighting is introduced to the effect
that Nordic ecolabelled paper is weighted with a factor of 1 and what is termed
inspected paper with a factor of 0.8. The weighting for EU ecolabelled paper is
0.7. If a paper type carries both marks, the highest weighting factor may be ap-
plied. The reason for the weighting is explained below.

The weighting factor for paper with the EU Ecolabel was changed after the con-
sultation, as the weighting was formerly based on the consultation proposal for
version 4 of Nordic ecolabelled copying and printing paper. These requirements,
including the energy requirements, were eased slightly before version 4 was
adopted, thus reducing the differences for EU ecolabelled paper.
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In future, the requirements applicable to inspected paper differ from those appli-
cable to Nordic ecolabelled paper. The requirements applicable to inspected pa-
per are based on Nordic Ecolabelling’s basic requirements for paper (second
generation basic module for paper), supplemented by some relaxations stated
below.

The requirements applicable to inspected paper are specified in Appendix 5 to
the printing criteria and must be applied in applications for inspection of paper
grades.

Thus in the case of inspected paper all the requirements of the basic module must
be met, including the chemical module, version 2, subject to the following modi-
fications:

e Requirement R11 applicable to carbon dioxide emissions during transpor-
tation does not apply

e The requirements applicable to special paper and niche products in the
supplementary module for copying and printing paper version 4 (K4) also
apply to inspected paper

e The documentation requirements for K1-K14 in the chemical module
have been changed to the effect that documentation must instead be a list
of all the chemicals used with brand names, classification and a declara-
tion that the requirements in K2-K14 have been fulfilled

¢ Inspected paper grades must be designated with a unique trade name so
that it is not possible to mix paper that has been inspected with non-
inspected or Nordic ecolabelled paper

e The grammage encompassed by the inspection must be stated.

A combined assessment of the level of the requirements for new criteria for the
Nordic Ecolabel and inspected paper as compared with paper carrying the EU
Ecolabel indicates that the Nordic Ecolabel has considerably stricter require-
ments than the EU scheme. The comparison was conducted on the basis of the
basic module and the chemical module version 2, as well as the supplementary
module for Nordic ecolabelled photocopying and printing paper version 4, which
were all adopted in June 2011, and the EU Ecolabel’s criteria for printing paper
version 2 were adopted in October 2010. In this connection it is assumed that the
requirements also apply to newsprint although this type of paper is not encom-
passed by the EU Ecolabel’s criteria.

The major differences in the level of the requirements can inter alia be found
with respect to energy and carbon dioxide. Based on the evaluation of the differ-
ences in the environmental requirements an advantage in terms of points is
awarded to paper with the strictest level of requirements through the various
weightings.

The revision of the Nordic ecolabelling criteria for photocopying and printing

paper has increased the stringency of the requirements applicable to energy con-
sumption and carbon dioxide emissions significantly. The so-called energy score
for licensed Nordic ecolabelled paper is 1.15 and for inspected paper 1.25 in the
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case of both electricity and fuel. The corresponding energy score for the EU eco-
label is 1.5. In addition to this, the Nordic Ecolabel, unlike the EU Ecolabel, has
raised the reference values for energy, i.e. the standard values with which energy
consumption must be compared when points are calculated. Nordic Ecolabelling
has assessed these distinctions in energy requirements quantitatively and they
constitute the main contributory foundation for the various weightings.

To compare the requirement levels for energy requirements applicable to EU
ecolabelled, Nordic ecolabelled and inspected paper, Nordic Ecolabelling has
established the requirement levels in relation to the average energy consumption
in European paper industry (CEPI key statistics 2009). Nordic Ecolabelling has
calculated where the total energy consumption related to paper and pulp produc-
tion is percentagewise in relation to the requirement limits in the various
schemes. The results have then been lined up in relation to each other.

The comparison is made by multiplying the quantities of the various types of
paper and pulp produced in CEPI with related reference values from the different
schemes. In order to obtain the assessment of energy consumption, the result is
multiplied with the requirement limits in the different schemes (e.g. 1.15 for
Nordic ecolabelled paper). Moreover, the calculations take into account the Nor-
dic ecolabel’s way of relating the requirements to the fibre content by applying
an overall average for non-fibre based material stated in the CEPI statistics, in-
stead of relating them to the product as in a previous version of the paper criteria.
It is also assumed that the quantity of bleached chemical pulp is as large as the
unbleached pulp and that 1 tonne of collected recycled paper will become some
0.65 tonnes of recycled pulp.

The result of this comparison is that the requirement level for inspected paper is
at 0.9 and at 0.6 for EU ecolabelled paper provided that the level for Nordic eco-
labelled paper is put equal to 1. The comparison forms the basis here of the final
weighting between the paper grades assessed by Nordic Ecolabelling. Inspected
paper has been adjusted downwards to 0.8 because of the removal of the re-
quirement regarding calculating the carbon dioxide emissions during transporta-
tion. Particularly for paper with the EU ecolabel there are differences in relation
to the Nordic ecolabel when it comes to carbon dioxide emissions and chemicals;
as a result, EU ecolabelled paper is assigned a weighting of 0.7.

In order for the CEPI statistics to be describable as a relevant market average, it
Is imperative that paper used in the European market is in fact manufactured in
the CEPI countries. According to CEPI the organisation covers 95% of all pulp
and paper production in Europe. The statistics state that in 2009 some 17% of all
pulp used was imported from other parts of the world. The corresponding figure
for paper is 6% (CEPI Statistics 2009, p. 3). This demonstrates that the CEPI
statistics reflect the market very well.

The EU Ecolabel’s carbon dioxide requirements are easier to fulfil than the re-
quirements applicable to Nordic ecolabelled and inspected paper. In the Nordic
ecolabel scheme, for example, the requirement limit for chemical pulp is 900 kg
CO,/tonne of paper, whereas the corresponding requirement in the EU ecolabel
scheme is 1000-1100 kg CO,/tonne of paper (for integrated and non-integrated
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production, respectively). The EU ecolabel’s value for mechanical pulp is the
same as that for chemical pulp, and is thus stricter than the Nordic ecolabel re-
quirements (1600 kg CO,/tonne of paper), but in this case the EU ecolabel’s cri-
teria do not encompass newspaper (however, the EU Ecolabel’s proposal for cri-
teria for newsprint paper has set a requirement value of 1000-1100 kg CO,/tonne
of paper). Unlike the EU ecolabel scheme the Nordic ecolabel has also intro-
duced a new requirement applicable to carbon dioxide emissions from transport
in the case of Nordic ecolabelled paper. These requirements do not apply to in-
spected paper. However, stricter rules governing electricity factors apply to Nor-
dic ecolabelled and inspected paper. According to the Nordic ecolabel energy
guidelines the European electricity mix factor of 385 g CO,/kWh must be applied
to all purchased electricity, where the EU Ecolabel’s value is 400. In return, the
EU Ecolabel accepts that electricity from renewable electricity sources may be
deducted.

In addition there is one important requirement that is stricter for Nordic eco-
labelled and inspected paper than for EU ecolabelled paper. This applies to GMO
in starch raw materials for paper production.

The EU ecolabel requirements as to certified fibre have been increased from 10
to 50%, but there are no minimum requirements as regards the forestry certifica-
tion schemes, apart from a reference to PEFC, FSC or the like. The Nordic eco-
label requirements have been increased from 20% to 30% and contain detailed
requirements as to what a forestry standard must contain in order for fibre from
certified forestry operations to be counted. Thus not all forestry standards are
accepted by Nordic Ecolabelling. For example, the assessment so far by Nordic
Ecolabelling is that very few plantation and interim standards fulfil the require-
ments the Nordic ecolabel scheme imposes on forestry standards. Since the EU
ecolabel scheme has no specified requirements as to which standards are ac-
ceptable, Nordic Ecolabelling finds that the Nordic ecolabel’s requirements as to
certified fibre are stricter than those of the EU Ecolabel, even though the per-
centage rate for the EU ecolabel is higher.

There are variations in the chemical requirements, as the EU ecolabel has an up-
per limit of 0.1 weight per cent of finished paper for substances and mixtures in
the production process that are classified with risk sentences attached to the most
hazardous health and environmental effects, including those for environmental
hazard and CMR effects. In addition, the requirement also encompasses the so-
called SVHC (substances of very high concern), including endocrine-disruptive
substances in chemicals. The Nordic ecolabelling criteria include a ban on those
chemicals in the production process that are classified as environmentally harm-
ful, and on those with CMR effects. The Nordic ecolabel has not introduced a
general ban on the high-risk chemicals at a general level, but on certain substanc-
es specified by name. Hence, the Nordic ecolabel prohibits the use of phthalates
in dyes (typically endocrine disrupters) as well as alkyl phenol derivates in cer-
tain chemicals (typically endocrine disrupters).

Calculation of points
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The below formula for calculating points means that, for instance, 25 points will
be awarded if all paper used is Nordic ecolabelled, about 18 points if all paper
used is inspected, and 15 points if all paper used is EU ecolabelled.

The formula for calculating points is:

score = 1/3 * weighted percentage share inspected/ecolabelled paper
- 25/3 (however at least O points)

The formula is designed so that a maximum of 25 points can be obtained; in the
case of 100% Nordic ecolabelled paper, 0 points is awarded, and in the case of
25% Nordic ecolabelled paper (or 0% inspected and 0% EU ecolabelled paper), a
higher percentage share will be required before points will begin to be awarded
for inspected and EU ecolabelled paper. This means that if a printer has neither
Nordic ecolabelled paper nor EU ecolabelled paper, and in addition to other pa-
per exclusively has inspected paper, the printer will only be awarded points if the
proportion held is above approx. 31% (25/0.8). The corresponding figure for EU
ecolabelled paper is approx. 36% (25/0.7). These levels correspond to the mini-
mum levels stated in the mandatory requirements.

The formula implies that the relationship between the points varies for the vari-
ous types of paper, depending on how much inspected/ecolabelled paper is held.
If, for instance, a printer holds 100% EU ecolabelled paper, the relationship be-
tween the points is 0.6 compared with the points for 100% Nordic ecolabelled
paper. If smaller quantities are held, the relationship will be even smaller. This
means that the actual points do not reflect the weighting factors numerically.
This is why Nordic Ecolabelling Board decided that the formula must be scruti-
nized at the next revision.

Based on the existing formula, the possibility of multiplying the calculation by a
point correction for the percentage shares of the various paper grades in relation
to the share of inspected/ecolabelled paper is now being examined.

Point correction = 1.0* percentage share Nordic ecolabelled +
1.2* percentage share inspected +
1.4* percentage share EU ecolabelled paper

This correction has the effect that points are begun to be awarded at the level
representing the minimum level for each paper type. Furthermore, it entails an
optimization of the relationship between points and weighting factors. This
means that the relationship between the points for the different paper types pre-
cisely reflects the weighting factors when the percentage share for one of the
paper types is in the middle of the interval in which points are gained, i.e. 62.5%
(in between 25 and 100%). In the case of such a change of the formula, the points
average for this parameter is to be recalculated and, consequently, the total points
limit is also to be recalculated in accordance with Appendix 1.

A maximum of 25 points attainable for this area remains 25 points. This means

that the total score attainable for paper or areas related to paper is 45 (including
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10 for waste paper, 7 for recycling in relation to printing inks, and 3 for recycling
in relation to adhesives).

The fourth generation of the criteria imposed an upper limit of 75% on the
amount of inspected/ecolabelled paper required in order to score the maximum
number of points available. This limit was removed in the fifth generation of
criteria since, for example, newspaper presses often had levels in excess of this.

The option of using an average for the last three years instead of the proportion
of inspected/ecolabelled paper used in the last year was removed in the fifth gen-
eration of the criteria, since Nordic Ecolabelling’s experience was that no print-
ers had taken advantage of this option.

Many printers have what are termed house grades and therefore have scope for
influencing the grades on which products are printed. Appendix 1 shows how
much inspected/ecolabelled paper on average is used for the different printing
methods. For sheet-fed offset printing, for instance, it was just over 70%. From
this it appears that there are major differences. These differences help to explain
why different points scores are required for the various printing methods. Large
printers sometimes have customers who wish to decide what paper is to be used
and it may therefore be difficult for these printers to maintain a sufficient number
of points for this parameter. On the other hand, large printing companies have
greater scope than small printers for bringing about improvements in other areas
and will thus nevertheless succeed in maintaining low environmental impact.

One of the reasons that the points for paper are not higher, as many life cycle
studies would indicate, is in part that if this were the case it would be more diffi-
cult to create the motivation to bring about improvements. It may also be the case
that in some cases the printer will be unable to control the choice of paper since
large clients will wish to decide this themselves. Having said this, Nordic Eco-
labelling’s wish is that printers should attempt to influence their clients to choose
environmentally-friendly designs for printed matter.

A second reason is that a recent life cycle study indicated that the significance of
paper in the life cycle is less than 50% if the focus is environmental impact alone
and if the impact of natural resources is excluded (Larsen et al 2009). This means
that Nordic Ecolabelling’s allocation of points for paper represents an acceptable
balance.

Furthermore, it transpires that on some markets fewer inspected paper grades are
available than is the case on the Scandinavian market. It is likely that this situa-
tion will also apply outside the EU. This makes it more difficult for some printers
to score points and, as a result of this difference between markets, the controlla-
bility of this parameter is reduced.

The fifth generation of the criteria document introduces a mandatory minimum
level of 25% for the calculated proportion of inspected/ecolabelled paper (see
section Fejl! Henvisningskilde ikke fundet.). This requirement means that on
an overall basis, paper will have a higher weighting than in the previous genera-
tions of the criteria document.
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Recycled paper

The option of scoring points for recycled paper has been removed. Recycled pa-
per is generally associated with a green profile. A Danish report produced by the
Danish EPA concluded that the recycling of paper fibres is preferable to combus-
tion if wood is regarded as a limited resource (Miljgstyrelsen 2005c). The Ger-
man life cycle study also concludes that recycling is preferable to incineration.

Hence, in the fourth generation of criteria points could be scored for 100% recy-
cled paper. This option was removed in the fifth generation of criteria as Nordic
Ecolabelling prefers to look at the overall picture and not just the individual pa-
rameters, such as the content of recycled fibres. The requirement introduced by
Nordic Ecolabelling and the EU ecolabel for copying and printing paper also
covers paper made from recycled fibres.

7.7 Points for waste paper (P2)

Printing companies may score up to 10 points as regards the quantity of waste
paper generated by the printing company on an annual basis. The scope for scor-
ing points in this area has been introduced against the background of Nordic Eco-
labelling’s objective of reducing resource consumption and on the same basis as
choice of paper.

There are no changes in the calculation of points for waste paper. On the other
hand, there has been an increase in stringency with regard to the financial calcu-
lations that may be used for waste paper generated externally, since with effect
from this generation of criteria, waste paper is used to calculate production quan-
tity. Furthermore, the documentation requirements have been tightened to the
effect that waste paper generated internally has to be stated on the basis of
weighing — either as specified on the invoice from the collectors or by in-house
weighing.

Nordic Ecolabelling has collected data and calculated a market average for the
volume of waste paper for each printing method (Appendix 1). The sum of the
market average for this and other parameters, plus an overall points addition,
constitutes the points limit for obtaining a licence (see Section 7.24).

Points for waste paper
The formula for calculating waste paper points is:

Points = 10/35x(40 - waste paper percentage)
Max. 10 points

The formula has been adjusted slightly relative to the fourth generation criteria in
order to make it more precise in mathematical terms.

The reason why waste paper gives 0 points at 40% is that waste paper at the
printing company examined by Nordic Ecolabelling may account for as much as
40% (see information in Appendix 1). Nordic Ecolabelling has not seen any ex-
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amples of printers with 0% waste paper and this is why a maximum score of 10%
Is achieved already at 5% waste paper.

The points scale is accordingly independent of the printing method used. For
instance, it can seem strange and act as a disincentive to make improvements that
a digital printer can obtain points for waste paper if, hypothetically, the printing
company's waste paper should be above 20% when the average is just under 10%
(see Appendix 1). If the totality is considered, however, a different picture
emerges: a digital printer with significant deviations from the average will find it
considerably more difficult to comply with the overall points limit for digital
printing.

The maximum points to be scored are 10 for waste paper. This means that the
total score attainable for paper or areas related to paper is 45 (of which 25 for
choice of paper, 7 for recycling as regards printing inks and 3 for recycling with
regard to adhesives). The reason that the waste paper score is not higher contrary
to what life cycle studies indicate is that the combination of orders can be such
that a printing company will often produce printed matter that contributes signif-
icantly to waste paper.

Waste paper at the printing company

Considerable quantities of waste paper can be generated at a printing company.
Although this is paper that goes for recycling, it would still be an advantage to
minimise the quantities. Nordic Ecolabelling has observed up to 30-40% waste
paper at offset printers. In the 2009 evaluation the average for sheet fed offset
printers, for instance, was 23%, whereas for newspaper presses it was 11% (see
appendix 1). Since paper accounts for a major part of the cost of producing an
item of printed matter, it is of major significance to both the environment and the
economy. The difference in values is one of the reasons why Nordic Ecolabelling
operates with different points for different printing methods. This gives an incen-
tive to make improvements for each printing method.

Many people at the printers will exert influence: Salespersons, production plan-
ners, buyers, printers and book binders. In addition, the printing machines avail-
able and the customer will obviously influence the amount of waste paper gener-
ated. One area in which the printer will not be able to exert influence is the cus-
tomers' disposal of printed matter for which they no longer have any use.

In addition to the waste paper occurring in connection with the production of an
order, a small quantity in excess of the order is often printed so as to be certain
that the customer gets the quantity ordered. This type of planned “overproduc-
tion” is necessary because some items will be lost in connection with, for exam-
ple, the setting up of printing and finishing machinery.

One recent study measured “overproduction” on the basis of test printing of two
standard jobs on three different digital printing machines at three different digital
printers in Sweden and Denmark (Christensen 2010). Overproduction is the de
facto measure of extra items received by the customer over and above the quanti-
ty ordered. The study found that overproduction in connection with the two spe-
cific jobs at the three printers on average was approximately 11% relative to the
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paper consumed in the order and moreover that waste paper on average totalled
approximately 6.5%. In other words “overproduction” often accounts for a great-
er proportion of waste than waste paper in digital printing production.

Calculation of waste paper

Waste paper occurs in many areas of printing and for a variety of reasons. Nordic
Ecolabelling demands that waste paper is calculated on the basis of weight. The
printer must either weigh the waste paper itself or obtain information about
weight from those who collect the waste paper.

The printer need not add up waste paper for each printing method; calculating
waste paper for the entire printing company will suffice. The Nordic Print Portal
undertakes to distribute the waste paper on each printing method in relation to
the market average (see the table below) for each method and makes all the cal-
culations. The fourth generation of criteria permitted a theoretical calculation of
waste paper on the basis of the order calculation, but this method was not used
and was consequently abandoned.

Table Fejl! Henvisningskilde ikke fundet.. Average, rounded-off market values for waste paper (data
from Appendix 1).

Printing method Average waste
paper (%)

Sheet fed offset (except packaging and offset 23

printing of envelopes)

Coldset, newspapers 10

Coldset, forms 18

Coldset rotation (except newspaper and form 19

printing)

Heatset rotation 21

Gravure printing 12

Flexographic printing (except envelope produc- 11

tion)

Digital printing 10

Offset printing, envelopes 4

Envelope production with flexography 15

Offset, packaging 36

Waste paper includes shavings or cutting waste, waste from starting runs in the
print works and the bindery (e.g. running-in in connection with folding, gluing,
stitching), waste paper generated during printing and finising operations, waste
paper from paper storage (discarded unprinted paper) and leftover paper in rolls
or other unused paper for printing.

To ensure uniformity in figures, waste paper figures do not include packaging of
the printing paper, rolls, or if the printing company carries out bookbinding activ-
ities for other printers. Furthermore, the fourth generation of criteria enabled an
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exclusion of waste paper based on the customer’s changes to the order placed.
This possibility has been removed in the fifth generation of the criteria, as it does
not make any difference from an environmental point of view. Also, the printer is
expected to have a certain influence on the organisation of the production process
in collaboration with the customer so that changes to the order placed can be in-
corporated before printing.

The option of deducting the start-up waste paper was removed in the fifth gen-
eration of criteria as new technology has provided better machines with less start-
up waste paper and better machines for digital printing. Small printing companies
have also proved often to be good at keeping the start-up waste paper at a low
level, as small machines with fewer ink units do not necessarily generate as much
start-up waste paper.

Waste paper generated by outside finishers

By contrast it may be difficult to determine the total amount of waste paper gen-
erated if an external finisher is used to finish the printed matter (mechanical fin-
ishing). It is a widely held view that little waste paper is generated by external
finishers. However, detailed measurements at a major sheet fed offset printer
with its own bookbinder indicate that on average half of the total waste paper
generated occurs at the bookbinders (Skovlund 2005a).

A Danish study found that waste generated by bookbinders makes up some two-
thirds or more of total waste paper. This was calculated on the basis of a number
of standard jobs and is not based on actual measurements (Danish EPA 2000,
pp. 10-20).

The recent Danish study referred to in the preceding paragraph measured waste
paper from production in such detail that it is possible to see how much relates to
printing and how much to finishing on two standard jobs produced by digital
printers. The study found that 66% of waste paper is from finishing.

For Nordic ecolabelled printers with sheet fed offset only, an average of 26% of
the paper purchased is sent to external finishing (mechanical), calculated on the
basis of the overall quantities for printing companies according to data from Feb-
ruary 2010. If waste paper generated externally had not been included, the aver-
age quantity of waste paper would have been 18% calculated on the basis of the
total quantity of paper purchased and the total quantity of waste paper for these
printers. The inclusion of waste paper generated externally pushes the figure up
to 21%, if it is assumed that half of the waste paper is created at the bookbinder.
If it is assumed that two-thirds is created at the bookbinder, the figure will be
22%, which indicates that it makes no great difference whether half or two-thirds
of the waste paper is generated at the bookbinder.

Based on the above observations the criteria require waste paper generated at
external bookbinders to be included in the calculation of the total waste paper.
This is done by multiplying the waste paper from the printing of the part that
goes to external bookbinders by a factor of 2 as a template value. If some other
figure can be documented, then this may be used. For example, the point of de-
parture could be a documented quantity of waste paper generated by a bookbind-
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er (e.g. documented with the aid of invoices from transport providers), viewed in
relation to the proportion the printers’ turnover with the bookbinder represents in
relation to the bookbinder’s total turnover.

To illustrate the calculation of total waste paper by means of the “factor 2 princi-
ple”, an example is given in the criteria in Appendix 7: The Nordic Print Portal
makes these calculations for the printing companies, but from the example it can
be seen that it would be sufficient to use:

e Total quantity of waste paper internally at the printing company (both
from printing and internal finishing, if any)
e The quantity of paper purchased for the orders finished externally.

This latter quantity may be difficult to determine, but can be calculated with the
aid of key financial figures if the precise quantities of paper that are
used/purchased on orders finished externally cannot be found in the accounting
system. The financial calculation must be based on overall payments to external
providers of finishing services and must be related to 8% of the total turnover of
the printing company and the total quantity of paper purchased.

The figure of 8% is based on the fact that finishing makes up a smaller portion of
the cost of production. Typically it may be approximately 5% for internal finish-
ing and 8-10% for external finishing. It should be noted, however, that a great
deal will depend on the type of products the individual printer produces and the
degree to which these products are processed, e.g. gluing. Costs will be a good
deal higher in the case of laminating and UV varnishing. Accordingly the figure
of 8% has been selected so that external waste paper does not account for too
little in the printing company’s overall calculations.

A printing company has expenses of DKK 500,000 for bookbinding and a turno-
ver of its own of 20 million. If account is not taken of the fact that bookbinding
makes up a smaller proportion of the costs, this would mean that 0.5/20= 2.5% of
the purchased paper. The 8% rule means that the figure will instead be
0.5/(20*0.08) = 31.25%.

The example in Appendix 7 to the criteria document illustrates the situation in
which one-quarter of the output is sent to an external bookbinder and the rest is
finished at the printing company. Calculated according to the calculation method
of the criteria document, total waste paper including internal and external finish-
ing, will be 30% of paper purchased. If the printer does not include external fin-
ishing, the waste paper percentage will be only approximately 26%.

7.8 Requirements as to chemicals and materials
(05)

Printers are required to comply with a number of requirements relating to the

main chemicals and materials that they use. The chemical requirement has been

selected against the background of Nordic Ecolabelling's objective of reducing
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the problems associated with chemicals in the aquatic environment and reducing
health problems.

The requirements applicable to chemicals and materials are stricter now when
compared with the latest generation of the criteria; for example many of the most
problematical constituent substances have been prohibited on the basis of the
REACH legislation. Moreover, the triviality thresholds have been increased, so
that in practice almost all chemicals and materials must be inspected. This ap-
plies in particular to chemicals and materials which form part of the finished
printed matter.

The requirement is divided into a general part applicable to all chemicals and to
some extent also to materials, a specific part containing requirements as to indi-
vidual categories of chemicals and materials, and an information section where
the supplier must provide information underlying the various points scored under
the points system of the criteria document. The general part encompasses re-
quirements applicable to prohibited classifications and particularly problematical
constituent substances. The specific part consists of selected requirements con-
cerning certain categories. Exemptions are also specified, where necessary.

In general, only those chemicals and materials used in the greatest quantities in
connection with prepress, printing and finishing are encompassed by the re-
quirements. In the case of materials those that are encompassed must be materi-
als other than paper and must form part of the finished item of printed matter.

Toners and inks used in pre-press are encompassed by the fifth generation re-
quirements of the criteria, since test printing often involves the use of the same
type of machines that are used for producing certain types of printed matter with
high quality requirements. The option of exempting toners and inks used in con-
nection with address printing has also been removed since they may contain
problematical substances in the same way as other toners and inks; moreover in
Nordic Ecolabelling’s assessment the triviality thresholds provide sufficient
scope for exempting small quantities.

As from the fifth generation, all chemicals for film and plate production are en-
compassed by the general chemical requirements (environmental hazard, health
risk and particularly problematic substances). This applies typically to plate de-
veloper and finishing chemicals, but also chemicals for the production of plates
for flexographic printing and rotogravure cylinders. In the case of these chemi-
cals, VOC must also be specified, since organic solvents occur in some of these
chemicals. The background to this tightening-up is the greater use of CTP tech-
nology, including non-chemical CTP, and the fact that film development is more
or less a thing of the past. Points are still available if these chemicals are avoided
under the points score for reprochemicals (see Section 7.12).

Chemicals used in ordinary cleaning are not encompassed by the requirement. As
from the fifth generation criteria also washing agents used in bookbinding ma-
chines are encompassed by the requirements. A number of auxiliary chemicals,
such as spray powder or anti-drying, are still not encompassed, as these are used
in small quantities and do not normally have inherent properties associated with
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health or environmental problems. In some of the requirements not all types of
chemicals are encompassed. In these cases the exceptions are stated.

The chemical and material requirements are compiled in Appendix 1 to the crite-
ria document. The reason for this is that these requirements are documented ei-
ther by the supplier or by the manufacturer of the individual chemical, and not by
the printing company. The Nordic Print Portal provides information to printing
companies about which chemicals and materials are of the inspected type.

Triviality thresholds

In order to ensure that registration does not involve too great an administrative
burden for printing companies, certain triviality thresholds have been introduced
in each chemical/material category, to be calculated on the basis of annual con-
sumption.

In addition to the triviality thresholds applicable to chemicals and materials pur-
chased or received during the last year, the fifth generation of the criteria intro-
duces a triviality threshold for non-inspected old chemicals and materials. This
limit is 5% calculated in relation to purchased quantities during the course of the
year within each category based on Nordic Ecolabelling's estimate of the quantity
of old chemicals kept in stock at the printing companies. An old chemi-
cal/material is a chemical/material purchased before the latest reporting year.
This means that from the fifth generation of the criteria onwards printers must
know what quantities they have in stock of the various types of chemicals and
materials.

The triviality thresholds were tightened up effective from the fifth generation of
the criteria so that at least 99% by weight of all chemicals and materials pur-
chased/received during the year and which form part of the finished item of
printed matter must comply with the requirements. These are the so-called
“product chemicals/materials™: printing inks, toners, inks, varnish, glues, foils for
foil printing and laminating foils. The reason that chemicals/materials “received”
are included is that printing companies sometimes are presented with a few
chemicals as gifts. This may be, for instance, in connection with the installation
of a new printing machine.

The triviality threshold of 99% by weight corresponds on average to a maximum
non-compliance of some 0.01 weight per cent of printing inks with the require-
ments calculated in relation to the annual output. Typically, printing inks is the
chemical that is used the most, but for other chemicals and materials the thresh-
old is expressed in weight per cent of output, for which reason it is even lower.
(Based on Fred Larsen et al 2009.) Data from about the year 2000 cover 11 offset
printers (7 sheet fed, 3 coldset news print, 1 heatset).

For practical reasons, an alternative triviality threshold of 10 kg for each catego-
ry applies to printing inks, adhesives and varnish as in the previous generation of
the criteria. The reason that the alternative triviality threshold does not apply to
other product chemicals/materials is that these may be present in small quantities,
or that it is not customary to alternate between different makes (toner and ink)
and consequently these are not present at the printing company. The alternative
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triviality threshold has been introduced to reduce the administrative burden for
printing companies with many chemicals/materials in very small quantities.

Unlike in the previous generation of the criteria, printing inks, inks and toner
may no longer be viewed as one category. With this tightening up of the criteria,
Nordic Ecolabelling wishes to ensure that the digital printing techniques do use
chemicals that live up to strict requirements.

The triviality thresholds have been tightened up against the background of a gen-
eral wish to make the requirements stricter, where possible. Moreover, there is an
expectation on the part of consumers that printed matter produced by Nordic eco-
labelled printing companies, with or without a Nordic ecolabel logo, will be free
of, or contain as little as possible of chemicals and materials that fail to fulfil the
requirements.

Other chemicals can be categorised as process chemicals, these being washing
agents and dampening solution additives as well as algecides and other chemicals
for film and printing form production. Requirements as to chemicals in film and
printing form production are new in this generation of criteria; together with al-
gecides they are considered one overall category. In the case of washing agents
and dampening solution additives the triviality threshold for each is still 5% of
what was purchased/received during the year. The triviality threshold of 5% has
also been chosen for the category consisting of the group of chemicals for film
and printing form production, including algecides.

The 5% level has been set based on experience from previous criteria. Before the
criteria were extended to cover the entire printing company, there was a triviality
threshold of 2% for washing agents in relation to the total quantity of washing
agents. When Nordic Ecolabelling changed the criteria to apply to the entire
printing company, it was no longer equally easy to exempt certain parts of pro-
duction. This is why a higher triviality threshold of 5% for each of the process
chemicals was introduced.

In the case of washing agents and dampening solution additives the absolute triv-
iality threshold of 10 kg in the previous generation of the criteria was amended to
0.1 kg per tonne of product for each category. This threshold was also introduced
for chemicals in the film and printing form production, including algecides. The
background to the threshold of 0.1 kg per tonne of product is experience derived
from the licensing process in which printers that reduce both their consumption
of non-inspected washing agents and the overall quantity of washing agents are
in some cases penalised. In one example from the licensing process a printing
company reduced its absolute quantities of non-inspected washing agents by
some 60%, whereas the non-inspected proportion increased from 4 to 7% be-
cause the overall quantity of washing agents had also been reduced. This prob-
lem is avoided by relating one of the triviality thresholds to tonnes of product.

The level has been set at 0.1 kg per tonne of product on the basis of observations
of licensing data. The average quantity of non-inspected washing agents for
printers with sheet offset only is 0.15 kg/tonne of paper. This figure is based ex-
clusively on printing companies that use washing agents which do not meet the
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requirements. If the threshold of 0.1 kg/tonne of paper consumption is converted
to kg/tonne of product with the aid of average waste paper quantities for sheet
offset, a figure of 0.13 is reached. This is rounded off to 0.1. The corresponding
figure for dampening solution additives is 0.06 kg/tonne. Chemicals in film and
printing form production, including algecides, is at the same level as dampening
solution additives (Larsen et al 2009). Non-inspected process chemicals do not
occur in the same quantities in other printing methods.

The licensing process revealed that the reason a printing company has used the
triviality threshold is often that the chemical is absent from the data base rather
than the fact that it does not fulfil the requirements. In the case of washing
agents, however, a number of chemicals have been used that have not met the
environmental hazard classification requirement. In future generations of the
criteria it may become relevant to assess a lower percentage limit also for process
chemicals.

Classification

Nordic Ecolabelling’s classification requirements lean heavily on the official
rules for classification with the aim of excluding the worst chemicals used by
printers and with some exceptions - which are discussed below - have not been
changed since the last generation of the criteria. In the criteria chemicals are de-
fined as products used by the printing company (either substances or mixtures)
and not on the basis of constituent substances contained in the products. Accord-
ingly the classification regulations determine how much of the individual classi-
fied substances the products may contain before the products themselves are sub-
ject to classification. In future criteria Nordic Ecolabelling will consider whether
the classification requirements can be changed so that they apply at substance
level.

The rules in question are the “old” directives 67/548/EEC (the Dangerous Sub-
stances Directive) and 99/45/EC (the Dangerous Preparations Directive) with
subsequent amendments and adjustments and/or the new CLP Regulation
1272/2008/EC. The old and the new regulations are both encompassed by the
requirements since the new provisions come into force for pure substances dur-
ing a transition period between 2010 and 2015. In the case of mixtures the rules
do not come into force until 2015.

In accordance with its environmental toxins policy, Nordic Ecolabelling wishes
to exclude the worst hazard phrases (Nordic Ecolabelling 2007). These are the
same as can be found in the EU ecolabel’s “environmental toxins policy” in arti-
cle 6 subsection 6 of the EU ecolabel regulation (European Parliament and
Council 2010). In order to maintain consistency with this policy, the following
risk and hazard phrases for “other toxicological effects” have been added effec-
tive from the fifth generation of criteria.

Table Fejl! Henvisningskilde ikke fundet.b. New prohibited R phrases and hazard phrases in the
fifth generation of the criteria

Prohibited R phrases Wording R phrase CLP hazard
phrase

R64 in combination with other May cause harm to breast-fed H362

R phrases babies
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R33 in combination with other | Danger of cumulative effects in | H373

R phrases the body after repeated use

R29 in combination with other | Develops toxic gas in contact EUH 029
R phrases with water

R31 in combination with other | Develops toxic gas in contact EUH 031
R phrases with acid

R32 in combination with other Develops very toxic gas in EUH 032
R phrases contact with acid

Also added is R65 “Harmful: May cause lung damage if swallowed” (H304
“May be fatal if swallowed and enters airways”) and the combination phrase
R39-41 (CLP: EUH 070) “Toxic by eye contact” as a consequence of the envi-
ronmental toxins policy. For further information on R65 and exemptions, see the
section below on other health-related effects. For the present the combination
phrase R39-41 is found only on three substances on the list of hazardous sub-
stances which are all classified with this combination (European Chemicals Bu-
reau 2007).

In addition to the risk and hazard phrases that are excluded against the back-
ground of the environmental toxins policy, phrases relating to sensitising effects
(allergenic effects), R42 or R43 (CLP: H334 or H317), are also excluded, how-
ever with the exception of certain types of chemicals. For further information see
the section below on Allergies.

Classification and environmental hazard

The requirement that chemicals must not be classified as an environmental haz-
ard has not been changed since the fourth generation of the criteria. The reason
that exemptions apply in the case of environmental hazard classification for alge-
cides is that Nordic Ecolabelling wishes to avoid the risk that the environmental
problems are shifted, for example that the requirement results in an increase in
the transportation of water in diluted chemicals. Accordingly, an exemption ap-
plies in the case of algecides since these typically contain substances classified as
environmental hazards. Nevertheless, the algecides must not be so toxic that the
recommended solution for use could not be classified as an environmental haz-
ard.

Printing inks, varnishes, inks and toners that are curable by radiation are also
exempted since some of these are classified as environmental hazards in the un-
cured state. In the cured state these will not represent a hazard to the aquatic en-
vironment.

Classification and health risk

The requirement that chemicals labelled as harmful to health must be limited has
largely not been changed since the last generation of the criteria and typically
applies to substances that are to be allocated risk phrases by the European Union
or in accordance with regulations are to indicate that the chemicals have mor-
tal/seriously harmful effects, or chronic effects, for example that they are car-
cinogenic, mutagenic or reprotoxic (termed the CMR effects). The few changes
involved are summarised above in the section on classification.

Classification with regard to CMR effects
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As regards the CMR effects, all R phrases are excluded irrespective of whether
the CMR effect is category 1, 2 or 3. In addition to the safety offered to end us-
ers, the exclusion of chemicals that are classified as harmful to health will safe-
guard a good chemical working environment. The requirement will, inter alia,
exclude the use of chemicals containing more than 0.1% benzene, since benzene
Is classified as carcinogenic.

Toluene is inter alia classified as R63 Cat 3 (Possible risk of harm to the unborn
child) and R48/20 (Danger of serious damage to health by prolonged exposure by
inhalation). These hazard phrases are both prohibited under the classification
requirements. However, toluene is permitted in printing inks and washing agents
for gravure printing since no substitutes are available. Experiments with water
based gravure printing have been carried out, but these entailed increasing prob-
lems with de-inking in the recycling process (Hofman 2001, p. 6). To compen-
sate for this exemption, Nordic Ecolabelling has introduced a new requirement to
the effect that a minimum share of all toluene used must be recycled (see section
7.14).

In connection with the manufacture of rotogravure cylinders, chemicals contain-
ing copper sulphate are used to build up a copper layer on the cylinder in which
to engrave the image. The chemicals containing copper sulphate are classified as
R50/53 (Very toxic to aquatic organisms; May cause long-term adverse effects in
the aquatic environment). This copper process is a central part of the manufac-
ture of the rotogravure printing form and cannot be substituted. This is the reason
why these chemicals are exempted.

To obtain a hard and durable surface on the rotogravure cylinder, on which large
print runs can be performed without replacement, chromium plating is made in
connection with the manufacture of the cylinder. Chemicals containing chromi-
um trioxide to be used for the chromium plating are classified as R62 Rep 3
(Possible risk of impaired fertility), R45 Carc 1 (May cause cancer), R46 Mut 2
(May cause heritable generic damage), R24/25 (Toxic in contact with skin and if
swallowed), R48/23 (danger of serious damage to health by prolonged exposure
through inhalation) and R42/43 (May cause sensitisation by inhalation and skin
contact). Chemicals containing chromium trioxide in the cylinder production are
exempted from the classification requirement as these are central to the printing
of very large runs and cannot be substituted.

To compensate for the exemptions regarding copper sulphate and chromium tri-
oxide Nordic Ecolabelling has introduced a requirement setting a maximum limit
for emissions of copper and chromium to the drainage system, and a maximum
limit for chromium emissions to air. The requirement originates in the EU eco-
label's criteria for printed matter (see section 7.14).

According to Statistics Norway some 300 tonnes of CMR substances were used
in Norway in 2003 (Aasestad 2005). Most of these were developing fluids for
film development. The substances in such developing fluids are difficult to sub-
stitute (see the background document to the Nordic Ecolabelling criteria for pho-
tographic development). Moreover, in Nordic Ecolabelling's assessment the con-
sumption of developing fluids by printing companies is decreasingly significant-

This document may be copied only in its entirety and without any changes whatsoever.
Quotations may be made provided that Nordic Ecolabelling is stated as the source.



39 Nordic Ecolabelling
Nordic ecolabelled printing companies and printed matter - Background
15 December 2011

ly in line with the introduction of CTP technology. It is not entirely clear whether
the figure of 300 tonnes also encompasses other use than use by printers.

According to the study only 4% “other products” (i.e. other products than devel-
oping fluids) with a CMR effect are used. Statistics Norway also reports that
acutely toxic chemicals and chemicals with other chronic effects than CMR are
in limited use. Nordic Ecolabelling accordingly does not expect this requirement
to have major effects. The requirement should therefore be viewed as more of a
catch-all requirement.

Classification and allergy

With effect from the fifth generation of the criteria Nordic Ecolabelling intro-
duced a general ban on allergenic chemicals with risk phrases R42 or R43 (CLP:
H334 or H317). According to the study discussed above, the consumption of
allergenic chemicals is almost as great as the consumption of chemicals with
CMR effects. The study does not specify precisely which chemicals are involved,
but states generally that the chemicals with harmful effects on health that are
most widely used are printing inks, dampening solution additives and developing
fluids.

There are however a number of chemicals that are typically classified as aller-
genic because of their properties. Accordingly substitution is not possible at pre-
sent, and the following substances have therefore been exempted:

e Energy curing UV printing inks/toners/inks and varnishes

e 2-component adhesives (e.g. PUR)

e Algecides and dampening solution additives that according to the rec-
ommended dosage of the manufacturer must be diluted so much that the
solution used should not be classifiable.

Exempting allergenic 2-component adhesives or UV-curing printing inks/toners/
inks and varnishes is relevant because they are cured in the production process
and accordingly will no longer have an allergenic effect provided that the curing
process proceeds in accordance with the manufacturer’s recommendations and
the rules of working environment authorities.

Algecides and dampening solution additives typically contain preserva-
tives/biocides which in addition to being allergenic are often also classified as
environmental hazards (e.g. Kathon). These biocides are essential to the perfor-
mance of these products and cannot readily be substituted. If the solution used is
diluted to the point at which it would not be classifiable had it been encompassed
by the rules, there is very little risk of an allergy hazard at the printing company.

As far as Nordic Ecolabelling is aware, large quantities of other chemicals with
allergenic properties do not occur at printers and accordingly the requirement
should be viewed as a general requirement put in place to prevent newly devel-
oped chemicals from being classified as allergenic.

Classification and other health-related effects
With effect from the fifth generation of the criteria R65 is prohibited (CLP: H304
“May be fatal if swallowed and enters airways”, see discussion under classifica-
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tion. Mineral oil based washing agents frequently carry the R65 phrase. Although
printing inks contain large quantities of mineral oils, printing inks labelled R65
are not widely used since there must be over 10% and at the same time the prod-
uct must flow freely (have low viscosity). Although the industry has worked for
several years to introduce vegetable washing agents, this has proved to be diffi-
cult since the use of vegetable washing agents leaves too much of a greasy film.
As a consequence Nordic Ecolabelling has temporarily exempted washing agents
from the R65 requirement.

Particularly problematic constituent substances

As a supplement to the requirements concerning prohibited classifications there
are a number of chemical substances that must not be added to the chemicals.
With effect from the fifth generation of the criteria document the requirement
will also apply to chemical substances added to the materials. Products or mate-
rials used by the printer may contain substances that have not been added inten-
tionally, for example pollutants or traces from the production process. These are
not encompassed by the requirement, even though they may have properties that
Nordic Ecolabelling wishes to prohibit.

The requirement applicable to particularly problematical constituent substances
is divided into one part containing named substances or substance groups and,
effective from the fifth generation of the criteria, one part concerning substances
defined on the basis of certain particularly problematical properties.

A newer Germany study examined the migration of mineral oils, including aro-
matic compounds, from printed food packaging made of cardboard to foods.
Mainly dry foods with large specific surfaces containing fat and with long shelf
life are at risk. It is suspected that the source, being mineral oil, contains these
aromatic compounds and when used in printing inks they end up in a food carton
made from recycled paper. Consequently, it would be relevant to limit the use of
mineral oils with an aromatic fraction in the paper product cycle (Vollmer et al
2011).

To guarantee a certain quality level, suppliers of printing inks to the graphics
industry use specifications/guidelines for mineral oils published by CEPE (Euro-
pean Council of the Paint, Printing Ink and Artist’s Colours), based on negative
lists of carcinogenic impurities (Mgller 2011).

Suppliers also use specifications of carbon black pigment, restricting the ex-
tractable fraction of toluene to 0.15% and the contents of benzo(a)pyrene to 250
ppb for printing inks intended for food packaging (Mgller 2011).

Nordic Ecolabelling will consider requirements in the future revisions to mini-
mise the risk that problematic aromatic compounds may end up in materials
made from recycled paper.

Alkyl phenol ethoxylates

The requirement contains a prohibition against alkyl phenol ethoxylates or deriv-
atives thereof. Examples of these substances are found in adhesives and washing
agents, and they also occur in printing inks used in water-based flexography
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(Fred Larsen et al 2002). Since there is a widespread wish in the Nordic countries
(for example on the Danish list of prohibited substances) that these substances
should be removed from the cycle it has been decided, as in earlier generation of
the criteria, that these substances should generally be prohibited. Some of these
substances are recorded on the European Union’s list of substances that cause
endocrine disruption: nonylphenol ethoxylate, CAS: 9016-45-9, nonylphenol
diethoxylate, CAS: 20427-84-3 and nonylphenol nonaethoxylate, CAS: 14409-
72-4 (DHI-study).

The list also contains alkyl phenolethoxilates on which there is as yet insufficient
data for hormone classification, e.g. octylphenol ethoxylate (CAS: 1322-97-0).
Nordic Ecolabelling has therefore opted to retain a general prohibition on the
basis of an analogous consideration.

EDTA

EDTA can mobilise heavy metals from sediment because of its strong complex-
ing properties (Danish EPA 1989). EDTA is found in a few heatset printing inks
to prevent the formation of lime deposits and as a consequence poor printing
quality. However, it is possible to find substitutes for this complexing agent.
EDTA is also found in washing agents for water based flexography (Fred Larsen
et al 2002).

The EU’s risk assessment of the substance focuses on EDTA in paper produc-
tion. Commission communication 2006/C 90/04 proposes that EDTA should be
addressed in ecolabelling criteria for paper products. The reason given is that
there are concerns about the environmental effects of the substance, inter alia as a
result of exposure during paper production and emissions in connection with the
recycling of waste containing EDTA.

Sodium and calcium hypochlorite

Sodium and calcium hypochlorite are on the Danish list of prohibited substances
because of the risk of the formation of organo-chlorine compounds (Danish EPA
2010). In the past hypochlorite has been found in washing agents used in screen
printing (Fred Larsen 1998). Although this printing method is no longer covered
by the criteria, Nordic Ecolabelling is maintaining the prohibition since this is a
very widely used cleaning agent which could also be used by other printers.

Poly and perflourinated alkylated compounds - PFAS

In the fifth generation of the criteria the term PFOS-related substances was modi-
fied to “PFAS — poly and perflourinated alkylated compounds” in order to cover
a broader group of this type of problematical compounds. The most widely stud-
ied and best known PFOS and PFOS-related compounds are now prohibited and
no longer produced (Astrup Jensen et al 2008). Nordic Ecolabelling’s definition
of this group of substances deviates from the definition used by the OECD, Nor-

dic Ecolabelling’s definition being somewhat broader (Nordic Ecolabelling
2010b).

PFAS compounds break down into the very stable PFOS (perfluorooctane sul-
phonate compounds) and PFOA (perfluorooctane sulphonic acid compounds)
and related substances. These substances are found everywhere on the planet,
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from the great oceans to the Arctic regions. PFOS has been found in polar bears,
birds and fish and in their eggs. The substances are persistent and easily absorbed
in the body. Moreover, the substances in the substance group influence the bio-
logical processes of the body and are suspected not only of endocrine disruption,
but also of carcinogenic properties (Danish EPA 2005a).

One known example of the occurrence of perfluorinated substances or PFOS-
related substances is in grease-proof additives in paper bags used for microwave
popcorn (Astrup Jensen et al 2008, s. 98). An example has also occurred of the
use of fluorinated wax (CAS 9002-84-0) in printing inks to protect the surface
and make it more even. According to the Danish EPA's study of alternatives to
PFOS, replacements have been found within the area of paints and varnishes
(Danish EPA 2005a). PFOA and PFOS are on the Danish and Norwegian lists of
prohibited substances (Danish Epa 2010 and Miljgstatus 2011). In a recent study
of 74 samples of paper and board for packaging of rye bread, cakes, popcorn,
sandwiches, musli, frozen food, fast food, etc. there were polyfluorinated sur-
face-active substances (PFS) in 57% of the samples (Trier 2011). According to
the very same study there are, in fact, alternatives to these substances to be found
in the market.

Previously PFOS was regulated in the Limitations Directive for Dangerous Sub-
stances and Preparations (76/769/EEC); however, this directive ceased to apply
as from June 1, 2009. The restrictions on PFOS previously found in the Directive
are now instead found in Annex XVII entry 53 to the Reach Directive
(1907/2006). PFOS (perfluorooctane sulphonate) must not be used in the market
in semi-manufactures of products or goods or parts thereof if the concentration of
PFOS is equal to or greater than 0.1 by weight, although a number of exceptions
apply, for example light-sensitive coatings for film, paper or printing plates.

Substances that have been removed from the list of particularly problematical
substances

NTA was on the Danish list of carcinogenic substances (Danish Working Envi-
ronment Service 2002). With effect from the fifth generation of the criteria the
requirement relating to particularly problematical substances was extended to
apply to all CMR substances and accordingly NTA was removed from the re-
quirement as an independent substance, since the substance was classified as
Carc3 (Danish EPA 2010).

Effective from the fifth generation of the criteria LAS has been removed from
the prohibition in the criteria against particularly problematical substances. In
fact the substance has been removed from the list of prohibited substances be-
cause changes in consumption patterns meant that it no longer constituted as
great a problem in the waste cycle. Moreover data had been produced to show
that the substance was not as problematical as had previously been assumed. In
Norway, however, attention is still focused on the substance and it is on the list
of substances that have been reviewed in a report by the Norwegian Committee
on Environmental Poisons (Miljegiftsutvalget 2010) on how to restrict the use of
environmental toxins posing a threat to health and the environment.

Substances of very high concern (SVHC) and CMR substances
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As has already been noted, with effect from the fifth generation of the criteria, a
prohibition has been introduced against substances with particularly problemati-
cal properties, i.e. the prohibition applies in general to all constituent substances
with these properties. This increase in the stringency of the requirement is based
on what are termed Substances of Very High Concern (SVHC) in EU chemical
legislation (REACH Directive 1907/2006/EC).

Nordic Ecolabelling’s assessment is that the major suppliers have for many years
avoided this type of substance by using substitutes and that, consequently, the
requirement should be regarded primarily as a general requirement. For example,
the European printing ink-related industry has for a number of years been work-
ing on what is termed EUPIA Exclusion List, which inter alia prohibits CMR-
substances in category 1 and 2 (EuPIA 2007).

More specifically, the prohibition against SVHC substances involves substances
that fulfil the criteria of Article 57 of the REACH Directive with the single modi-
fication that Nordic Ecolabelling extends the criteria so that the requirements
encompass more substances than those categorised in REACH as Substances of
Very High Concern. Moreover, Nordic Ecolabelling refers to official lists of sub-
stances that fulfil the criteria in order to facilitate the assessment of whether the
requirement is fulfilled:

1) Carcinogenic/mutagenic/reprotoxic (CMR) substances in category 1 or 2.
CMR substances in category 3 are also included, even though they are not
regarded as SVHC substances.

2) PBT substances (persistent, bioaccumulative and toxic) and/or vPvB sub-
stances (very persistent and very bioaccumulative) in accordance with the
criteria in Annex XI1I to REACH (Directive 1907/2006/EC).

3) Substances regarded as endocrine disrupters or potential endocrine dis-
rupters in accordance with EU reports and lists on endocrine disruptive
substances.

4) Substances recorded on the EU’s Candidate List and not meeting the cri-
teria requirements in points 1-3 above.

The lists specified here may be amended during the term of validity of the
criteria document. Toluene is exempted from the requirement regarding particu-
larly problematical substances for the same reason that toluene-based washing
agents and printing inks are exempted from the classification requirement. It is
also for this reason that chromium trioxide is exempted from the requirement
regarding particularly problematical substances. However, to compensate for
these exemptions, please see the requirements regarding limitation of emissions
(Section 7.14).

The substances to which restrictions apply are those that have or should be allo-
cated a risk phrase indicating that the chemical is carcinogenic, mutagenic or
toxic to reproduction (termed 'CMR effects') according to EU classification legis-
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lation. All chemicals with CMR R phrases are excluded, irrespective of whether
they cover Category 1, 2 or 3 CMR effects.

CMR category 3 according to the old chemical legislation has also been includ-
ed, even though it is not considered to be a substance of “Very High Concern”.
It is based on the strict policy of Nordic Ecolabelling on environmentally toxic
chemicals (Miljggiftspolicy for Nordisk Miljgmerking, Behandlet av NMN juni
2007). the assessment that these substances is already mostly avoided in chemi-
cals and materials at printing companies. Furthermore, it provides guidelines of
which substances chemicals suppliers are to avoid when formulating new prod-
ucts.

The exclusion of substances that are harmful to health will minimise possible
health issues related to the use of the product, but will also improve the chemical
working environment during the manufacturing of the product.

To facilitate the use of the criteria for manufacturers of chemicals and materials
supplied to printing companies, Nordic Ecolabelling added a link to the European
Chemical Bureau’s database. This database contains legally binding and recom-
mended classifications of substances in the EU:

http://ecb.jrc.it/esis/index.php?PGM=cla

An example of a CMR substance used in printing inks is Hydroguinone. Hydro-
quinone is used as antioxidant in oxidising printing inks and is classified as R40
(Cat 2) among other R-phrases. The substance has been a known carcinogen for
some time and substitutes have been available.

PBT and vPvB substances

Substances which fulfil, or substances which form other substances which fulfil,
the PBT or vPvB criteria can be found on the website of the European Chemical
Bureau:

http://ecb.jrc.it/esis/index.php?PGM=pbt

In 2010 this list contained more than 60 substances concluded not to fulfil the
criteria for PBT or vPvB and more than 20 substances under evaluation. This
indicates that many substances that originally were suspected PBT or vPvB-
substances turned out not to have those properties after finished evaluation.
Therefore only substances fulfilling the criteria for PBT and/or vPvB substances
are included in the requirement. Substances that have been deferred or substances
that are subject to an evaluation are therefore not considered to have PBT or
vPVB properties.

Most of the chemicals satisfying the criteria for PBT or vPvB substances will
also be classified as dangerous to the environment. But the PBT and vPvB crite-
ria go beyond the classification criteria. If the long-term toxicity (NOEC, no ef-
fect concentration) is very high, the substance may qualify for PBT classifica-
tion.
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There are for example a number of pigments that are suspected of being PBT
or vVPVB substances (Pedersen 2004). The charted substances have subse-
quently proved not to be PBT or vPvB in accordance with the ECB: (Pigment
yellow 83, Pigment yellow 14, Pigment yellow 13, Pigment orange 13 and
C9-C12-iso-alkanes).

Endocrine disrupters

The requirement regarding endocrine disrupters is based on the EU implementa-
tion of a Community strategy for endocrine disrupters. The strategy covers a
range of substances suspected of interfering with the hormone systems of hu-
mans and wildlife. On rare occasions some washing agents have contained
phthalates which are endocrine disrupters. Typical examples of phthalates that
are hormone disruptive substances are DEHP, BBP, DBP, DINP and DNOP.

The prohibition against hormone-disruptive phthalates was extended with effect
from the fifth generation of the criteria onwards to apply to all endocrine disrupt-
ers provided for on the EU’s lists, and not solely phthalates.

The EU has what is termed a priority list containing substances that have been
subject to an assessment for endocrine disruptive effects and which forms the
basis for Nordic Ecolabelling’s requirements. The list is the result of a number of
earlier studies and is from September 2007. The updated priority list from 2007
contains 428 substances and is included in list L in the “Final Report of the DHI-
Study” on the EU Endocrine Disrupters website. The list is available at the web-
site of the EU Endocrine Disrupters:

http://ec.europa.eu/environment/endocrine/strategy/substances_en.htm

The list includes substances with evidence of endocrine disruption (194), sub-
stances considered to be potential endocrine disrupters (125) and substances orig-
inally under suspicion. The list is open to change. As new information becomes
available, chemicals may either be removed from or added to the list.

Nordic Ecolabelling excludes substances in category 1 and 2. These are catego-
ries that display endocrine disruptive effects or potential endocrine disruptive
effects. Category 3a substances are not prohibited, since according to the studies
underlying the candidate list they do not have endocrine disruptive effects

(23 substances on the list). 86 substances are in category 3b, where as yet there
are no scientific grounds or suspicions that the substance has endocrine disrup-
tive effects. Should these substances prove to be endocrine disrupters and are
allocated category 1 or 2 then the substances must not be present in chemicals
and materials for use by Nordic ecolabelled printing companies.

Laminating film and foils for foilprinting

Laminating film and foils for foilprinting are subject to the requirement of a
maximum of 100 ppm of heavy metals, as are printing inks, and with effect from
the fifth generation of the criteria the requirement concerning particularly prob-
lematical constituent substances/additives is also subject to this. In the first gen-
erations of the criteria metal foils were not encompassed by the heavy metal re-
quirement.
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Any adhesives on a laminating film and on foils for foilprinting are subjected to
the chemical requirements on a par with other adhesives used by the printer.
However, for practical reasons these adhesives will be inspected together with
the laminating film and are not counted as separate adhesives in the points score.

In the fifth generation of the criteria a prohibition was introduced against halo-
genated plastic (e.g. PVC) in laminates for paper printed matter, good alterna-
tives to for example PP (polypropylene) are available. The background to this
prohibition can be found in Section 10. Nordic Ecolabelling has found that Nor-
dic ecolabelled printing companies have replaced their PVC laminates by other
materials without any resulting higher costs, even though previously this re-
quirement merely applied to Nordic ecolabelled printed matter. It has also turned
out that certain types of PVC laminating film may contain more than 100 ppm of
the prohibited heavy metals.

Specific requirements applicable to heavy metals and aromatic amines

Although the new requirements relating to particularly problematical constituent
substances will probably encompass many of the problematical heavy metals and
aromatic amines, the requirement applicable to these substance groups has been
retained. The reason for this is that the requirements applicable to heavy metals
and aromatic amines also encompass any pollutants and substances shedding less
stable constituent substances.

Heavy metals that occur in pigments are usually harmful and should therefore in
so far as possible be excluded from the substance cycle. Accordingly, as in pre-
vious versions of the criteria, pollutants from the worst heavy metals (lead, cad-
mium, mercury and chromium oxidisation stage 6) have been strongly reduced in
that a limit of a maximum content of 100 ppm is set for printing inks, including
metal inks in inks and toners. Nordic Ecolabelling’s assessment is that these
heavy metals have already been phased out and the requirement should accord-
ingly be seen as a general requirement.

This requirement minimises the possibility that these heavy metals will occur in
the waste cycle. They originate in the packaging directive 94/62/EF and entered
into force in 2001. In the directive the requirement applies to packaging materials
or components, and the limit value encompasses the total content of the afore-
mentioned metals.

The requirement imposing a maximum permitted content of aromatic amines in
printing inks, toner and ink was introduced in the last generation of criteria
against the background of a Norwegian study in which aromatic amines in print-
ing inks are suspected of being associated with a higher risk of bladder cancer
amongst print workers (Bye 2005). Aromatic amines may be shed by certain less
stable azo compounds. Azo compounds are used in azocolourants, which include
both dyestuffs and azo pigments. Aromatic amines may also occur as traces from
the production of dyestuffs. A Danish official environmental guide for azocol-
ourants states that azo dyes are used in the form of azo pigments in printing inks.
According to the guideline these substances are stable and do not come into con-
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tact with skin. Accordingly they are not encompassed by the issues relating to for
example azo dyes in textiles (Danish EPA 2005b).

The requirement was nevertheless introduced on the basis of the precautionary
principle and is based on European guidelines issued by the Council of Europe.
This is intended to safeguard health when dyestuffs are used in plastic materials
that come into contact with foodstuffs (Council of Europe 1989). According to
these guidelines, the requirement level has been set so that in case migration
should occur during normal use of these substances in foods, this would not be
toxicologically significant.

In the Commission’s directive concerning plastic materials and objects intended
to come into contact with foodstuffs (2002/72/ECF), the limit value has not been
set in relation to the content of aromatic amines in the dyestuff itself, but rather
in relation to the content of aromatic amines in the foodstuff that has come into
contact with dyestuffs used for the plastic material. There is a limit of 0.02 mg/kg
foodstuffs for primary aromatic amines.

In REACH, azocolourants shedding 22 specified aromatic amines are listed in
the Restricted Substances List RSL (in Annex XVII). The restriction applies to
contents exceeding 30 ppm of these amines in the finished goods or in dyed
components in textile and leather goods that come into contact with skin. The
REACH restrictions replace the previous Azocolourants directive (2002/61/EC).

7.9 Requirements as to pressure sensitive ad-
hesives (06)

The printer must have documentation that pressure-sensitive adhesive will not
damage the recycling process. This requirement was introduced in the fifth gen-
eration of the criteria and was chosen against the background of Nordic Ecolabel-
ling’s aim of reducing resource requirements through recycling.

The requirement was included in earlier versions of the criteria for envelopes and
inclusion in the printing criteria is therefore relevant, given that the envelope
criteria have been combined with these present criteria. Accordingly a general
requirement has been introduced with regard to pressure-sensitive adhesive to the
effect that these adhesives do not harm the recycling process. This was a re-
quirement that was included in the former envelope criteria.

In the fifth generation of the printing criteria, the testing requirements have been
specified, so that now this must be demonstrated in accordance with the
INGEDE Method 12 “Assessing the Recyclability of Printed Products - Testing
of Fragmentation Behaviour of Adhesive Applications”, as from June 2009 or
later versions. Nordic Ecolabelling requires a result of least 51 points in accord-
ance with European Recovered Paper Council ERPC's points system. Moreover,
the test must be performed on a typical type of envelope. Test methods which
can be confirmed by a competent and independent third party as being similar to
those of INGEDE and ERCP may also be used.
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According to Putz et al 2004 there are examples of pressure sensitive adhesives
that do no cause problems in the recycling process and which fulfil the require-
ments of INGEDE.

Pressure sensitive adhesives used only for laminating film, for mounting, or on
labels or stickers, are not encompassed by the requirement. Printed matter for
which laminating film has been used cannot be recycled after all, but is removed
in the mechanical sorting in the recycling process. Signs to which an image/text
has been fastened with the aid of mounting rarely or never end up in the recy-
cling process since they are usually made of other materials than paper (plastic,
wood, metal). Labels and stickers are not collected for the purpose of recycling,
but may be present on printed matter sent for recycling. These can be removed
mechanically in the same way as printed matter containing laminating film.

PSA or pressure sensitive adhesives adhere under very little pressure and accord-
ingly neither water, solvent nor heat is needed. PSAs are used in for example
self-adhesive labels, tape and self-adhesive envelopes.

PSAs cause problems since they form what are known as “stickies” in the recy-
cling process. The term stickies is used to refer to different groups of pollutants
that form sticky deposits. Stickies cause quality problems in the finished paper in
the form of holes, stains and reductions in mechanical surface strength, as well as
process problems in the form of long interruptions. Read more about recycling in
the following section.

7.10 Requirements as to plastic packaging and
mounting film (07)

The requirement that packaging must not contain PVC has been extended to ap-

ply to all printed matter at the printing company. A new requirement has been

introduced that laminating foils used for printed paper matter must not contain

PVC. The requirements restricting PVC have been selected against the back-

ground of Nordic Ecolabelling’s goal of minimising problems in the waste cycle.

Previously the requirement that materials in the packaging for Nordic ecolabelled
printed matter must not consist of chlorinated plastic (PVVC) applied only to Nor-
dic ecolabelled printed matter, but has now been extended to encompass all plas-
tic packaging used by the printing company to package its printed matter and for
laminating film used for printed matter made of paper at the printing company.
This because viable alternatives are available. The requirement does not apply to
printed matter for use in especially demanding environments, such as for outdoor
use or for manuals in car workshops, since in these cases it is difficult to find a
substitute for P\VC. However, these exceptions do not apply to printed matter for
which Nordic ecolabelling has been applied for (see section 7.27).

PVC plastic contains unwanted substances that may have an adverse effect on
both health and the environment when they reach the waste cycle. A particular
source of this problem is halogen such as CI (chlorine). This substance requires
extensive treatment technology during incineration and causes large quantities of
residual products that go to land fill. Many additives contained in PVC are asso-
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ciated with environmental and health problems. These include compounds based
on the metals lead (Pb), cadmium (Cd), tin (Sn), mercury (Hg) and phthalates.
The production of PVC also represents a problem since it involves the emission
of environmentally harmful substances during production and during the incin-
eration of waste containing PVC. The processing of PVC as waste also repre-
sents a problem since the incineration of PVC generates large quantities of prob-
lematical residual waste. For this reason Denmark regards PVC as an unwanted
material for the purposes of waste incineration (the Danish Ministry of the Envi-
ronment 1999).

7.11 Points for types of chemicals (P3-P6)

The printer can score up to 20 points for using different types of chemicals on the
basis of the inherent properties of the chemicals such as suitability for recycling,
whether they are water-based or vegetable-based etc. If several different types
are used, the points scored will be a weighted portion of the types used based on
the quantities purchased.

Since the last version of the criteria changes have been made with respect to cer-
tain points for recycling, for example dry toner gets the same points for recycling
as ordinary printing inks. On the other hand, wet toner, ink and water-based
printing ink score fewer points for recycling than previously.

Nordic Ecolabelling has collected data and calculated a market average for points
in relation to the various parameters under points for type of chemical for each
printing method (Appendix 1). The sum of the market average for these and other
parameters, plus an overall points addition, constitutes a printing method’s points
limit for obtaining a licence (see Section 7.24).

The chemicals used by the printer have a major impact on the life cycle of the
printed matter in terms of both health and the environment (see Section 6) and
for this reason Nordic Ecolabelling has introduced points based on the chemicals
chosen in order to signal that better alternative choices in terms of health and the
environment are available. The choice of chemicals is also an area in which
printers are able to exercise influence. See also Section 7.8 on requirements as to
chemicals.

Printing inks, varnishes, toners and inks (P3)
Up to 12 points are available depending on a combination of several factors, i.e.
whether the printing ink, varnish, toner or ink:

e isvegetable or mineral oil/solvent based
e is water-based or not
e may pose problems in the recycling process of the printed matter.

The points available for these factors have been combined in accordance with the
table below. In the Nordic Print Portal points for vegetable/water-based/recycling
have been combined with points for metals as siccatives.
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Table 7.11a Points for the various types of printing inks, varnishes, toners and inks. *) UV-inks, var-
nishes etc. can only obtain points for being water-based if they are not classified as environmentally
harmful.

Types Vegetable | Water- Recy- | Sum
printing based cling Points
inks and printing
varnishes | inks and

varnishes

No printing ink, varnish, 12

toner or ink

Non-UV/EB-curing printing inks, varnishes, toners and inks

Vegetable printing inks, 5 0 7 12
varnishes and inks that
are documented not to
create problems in the
recycling process (does
not, however, apply to
metallic inks and fluores-
cent printing inks)

Water-based printing inks 0 5 7 12
and varnishes that are

documented not to create
problems in the recycling

process
Other vegetable printing 5 0 5 10
inks, varnishes and inks

Other water-based printing | 0 5 0 5
inks and inks

Other water-based var- 0 5 7 12
nishes

Mineral oil based printing 0 0 7 7
inks, varnishes and inks

Metallic printing inks and 0-5 0 2 2-7
fluorescent printing inks

Dry toner 5 7 12
Wet toners that are docu- 0-5 0 7 7-12

mented not to create
problems in the recycling
process in accordance with
the test methods in Ap-

pendix 1

Other wet toners 0-5 0 0 0-5
UV/EB-curing printing inks, varnishes and inks

Water-based (e.g. UV 0-5 0-5%* 7 7-12
printing

inks/varnishes/inks)
and non-water-based
(e.g. hybrid printing
inks) documented not
to create problems in
the recycling process

Other water-based 0 0-5% 1 1-6
printing inks (e.g. UV

printing

inks/varnishes/inks)

Other non-water-based | 0-5 0 1 1-6

printing inks (e.g.
hybrid printing inks)

Not inspected printing inks, varnishes, toners and inks
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LAl | | | o |

Unlike in the previous generation of the criteria, points are no longer given for
metals as siccatives. The reason is that cobalt siccatives have carcinogenic prop-
erties (Pilemand et al 2004) and are possible candidates for the REACH approval
scheme (Hansen et al 2011). Hence, based on the prohibition against SVHC sub-
stances in this version of the criteria it is no longer relevant to operate with spe-
cial points for printing inks without cobalt siccatives.

As in the fourth generation of the criteria Nordic Ecolabelling has allocated

one point for UV printing inks, UV varnishes and UV inks. According to
INGEDE, better results may be obtained by developing new types that could be
removed in the alkaline part of the de-inking process and subsequently removed
by flotation (INGEDE 2008a). By not giving 0 points Nordic Ecolabelling indi-
cates that there are certain possibilities of recycling these types of ink and toner.

In the fourth generation of the criteria, dry toner was also awarded 1 point for
recycling against the background of the above sources. In 2008, INGEDE made a
compilation of facts concerning the recycling of printed matter, in which dry
toner was described as “generally easy to de-ink without any problems”. Accord-
ingly, the recycling points for dry toner in the fifth generation have been changed
to 7 (INGEDE 2008a).

In the fourth generation wet toner got the same number of points as dry toner, i.e.
1 point for recycling. But, according to INGEDE, the problems related to remov-
ing this type of toner are so large, even if the quantity of the printed matter is
small, that the points awarded for wet toner have been changed to 0. This also
applies to ink and water-based printing inks (typically flexographic), which in the
fourth generation got four points for recycling (INGEDE 2008a).

Nordic Ecolabelling does not expect water-based varnish to pose any problems in
the recycling process as it is dissolved in the recycling pulp and thus gets 7
points for recycling from the fifth generation of criteria as against the previous
four.

Technically, metallic printing inks and fluorescent printing inks are difficult to
handle in the recycling process and they may cause waste from the process to
become toxic sludge. But since they are used so rarely they do not cause any
problems in the recycling process (Grafiske Miljoradet 2000 and 2008). Even so,
Nordic Ecolabelling wishes to signal that these types of printing ink may create
problems when they occur in large quantities, and accordingly in the fifth genera-
tion of the criteria the score has been reduced to 2 points for recycling. In previ-
ous generations of the criteria these printing inks were not differentiated from
vegetable/mineral oil based printing inks in terms of points.

Inks and toners in the fourth generation of the criteria were not encompassed by
points for water-based or vegetable inks or for metals as siccatives. This has been
changed with the fifth generation in order to make the awarding of points more
uniform and to avoid sending wrong signals regarding water-based/oil-based
printing inks now that many printing companies are using both types.
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Since some pads, booklets and envelopes are produced without printing, the op-
tion was introduced effective from the fifth generation onwards of scoring

12 points for whatever part of a printer’s output does not involve the use of print-
ing inks, varnish, toner or inks, in the same way as for adhesives.

Since it is not unusual for printers to use external finishers which use varnish, the
fifth generation of the criteria require the inclusion of external varnishing with
the various types of varnish used for the purposes of allocating points (this might
for example be UV varnishing, which is weighted with a lower score than water-
based varnishing. The printing company is not required to register varnishes used
externally in its list of chemicals, but must on the other hand weight points for
internal and external varnishing by means of the paper quantity purchased for
printed matter which is varnished externally and internally, respectively. This is
done by registering the individual finisher on the Nordic Print Portal using a
weighted average score based on quantities and types of chemicals (see Secti-
on Fejl! Henvisningskilde ikke fundet.).

It is not relevant to require that external printing be included in the calculation of
points, as it is rare for printers to systematically buy parts of the printing of an
order externally. When printing is purchased externally it will generally be for
entire orders. External production of this nature is inspected through the require-
ment concerning print suppliers (see Section Fejl! Henvisningskilde ikke fun-
det.).

Vegetable printing inks and varnishes

As far back as in previous generations of the criteria vegetable printing inks and
varnishes were pointed out as possible areas for the achievement of points,
against the background of Nordic Ecolabelling’s goal of rewarding the use of
renewable resources, the large quantities used relative to other chemicals used by
printers and the major focus amongst consumers themselves on vegetable print-
ing inks. Shares of vegetable printing inks are also accounted for in the EMAS
reports of some printing companies. Vegetable printing inks are also recom-
mended in the Nordic Council of Ministers' BAT report (Nordic Council of Min-
isters 1998).

As Nordic Ecolabelling wants to encourage the use of renewable resources, 5
points are thus awarded for vegetable oil in printing ink and O points for mineral
oil. For practical reasons there is a triviality threshold of up to 2.0 weight per
cent of mineral oil-based oil/solvent in a vegetable printing ink.

No points are awarded specifically for vegetable washing agents. Washing agents
are not used in nearly the same quantities as printing inks. Nevertheless, vegeta-
ble washing agents are rewarded indirectly through points given for washing
agents, as they have a low vapour pressure. In addition, vegetable washing agents
have an advantage in that they have a low vapour pressure and are accordingly
not counted in in respect of VOC points.

Water-based printing inks and varnishes
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Previously water-based printing inks and varnishes were singled out as possible
areas for the achievement of points, against the background of Nordic Ecolabel-
ling’s goal of rewarding the use of renewable resources, the large quantities used
relative to other chemicals used by printing companies and the major focus
amongst consumers themselves on water-based printing inks and varnishes. The
use of water-based printing inks allows solvents to be avoided, and this is benefi-
cial to both health and the environment. Obviously, water-based printing inks
and varnishes are also rewarded in terms of points for VOC.

UV/EB-curing printing inks and varnishes (e.g. UV printing inks and varnishes)
are often water-based. These types of ink and varnish are used for printed matter
with special customer requests, such as long durability, and special requirements
as to gloss and colour reproduction. Nordic Ecolabelling has decided that to
score maximum points these printing inks and varnishes must not be classified as
environmentally harmful. This is because products are available both with and
without hazard classification.

Nordic Ecolabelling does not have sufficient knowledge of the functional differ-
ences between those classified as environmentally harmful in the uncured state
and those not classified as environmentally harmful in the uncured state, to be
able to prohibit one of the categories. Moreover, Nordic Ecolabelling will only
achieve limited environmental gains as these printing inks and varnishes are
cured in such a manner that the environmentally harmful substances are stabi-
lised in the hard varnish and thus cease to present the same danger to the envi-
ronment as the uncured ink. A wide variety of factors are involved in assessing
the environmental and health-related aspects of UV printing inks and there are no
unambiguous solutions (Silfverberg & al 1998).

Recycling of printing inks, varnishes, toners and inks

The impact of chemicals on suitability of printed matter for recycling has been
nominated as an area in which points may be scored. This is based on Nordic
Ecolabelling's desire to reduce resource requirements and lessen the environmen-
tal impact from paper production by promoting the best possible conditions for
the recycling process. According to various studies (including Tiedemann et al
2001) it is in fact an advantage for paper from printed matter to be recycled as
either new paper or for other paper products (e.g. egg cartons).

Christensen 2004 and Grafiska Miljéradet 2000 (Graphic Council of Environ-
ment, Health and Safety) describe the recycling of printed matter and the prob-
lems associated with this in detail. Whether or not printing ink and varnish can
be removed from paper will depend on a number of factors, including the type of
printing inks/varnishes used, the printing technology and printing conditions and
the surface of the paper.

The effect of lamination is that during the recycling phase paper bunches up
around the plastic in the laminating film. Since these lumps are relatively large,
they are easily removed during the de-inking process. However, laminated paper
cannot be recycled.
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Wax is used for coating various types of paper, board and similar products in
order to give them greater wet strength. Any waxed material will cause the same
type of sticky substances as adhesive and will have the same properties in the
recycling process as a hot melt glue (Grafiska Miljoradet 2000).

Existing de-inking technologies are based on removing solvent-based offset and
rotogravure printing inks. Water-based printing inks (e.g. water-based flexo-
graphic printing ink and water-based ink for inkjet) dissolve in the recycling pro-
cess and may accordingly discolour the pulp.

Vegetable printing inks harden more quickly than mineral printing inks and are
therefore more difficult to remove from the paper fibres in the recycling process
without the use of more energy and a higher rate of fibre loss. Accordingly, be-
cause of the problems involved in the recycling process, vegetable printing inks
score fewer points for recycling than mineral oil-based printing inks. However,
where the recyclability has been tested to the effect that the printing ink in ques-
tion does not cause problems for recycling, vegetable printing inks may score
maximum points for recycling.

This must be tested in accordance with INGEDE’s test method no. 11: Assess-
ment of Print Product Recyclability — Deinkability test, from January 2007 or
later versions. Testing must be performed on uncoated, coated and surface-sized
paper. If a type of printing ink is only sold for one or two specific types of paper,
it is sufficient to test the paper type(s) in question. Nordic Ecolabelling requires a
result of least 51 points in accordance with European Recovered Paper Council
ERPC's points system. In total, vegetable printing inks may score up to 12 points.

Testing has revealed that some formulae for vegetable offset printing inks dis-
play better properties in connection with the de-inking process (AIR 1997). It is
accordingly relevant to indicate a difference in terms of points in relation to wa-
ter based printing inks. For this reason vegetable printing inks score 5 points and
water based printing inks 4 points in connection with recycling.

UV is what is known as a UV/EB-curing printing ink, which hardens with the aid
of ultraviolet light. There are also UV/EB-curing printing inks that harden with
the aid of an electronic beam (EB). Hybrid printing inks are a mixture of tradi-
tional offset printing ink and UV ink. Hybrid printing ink can be used in combi-
nation with UV varnish, allowing printing and varnishing to take place in a single
step.

According to Grafiska Miljoradet 2002 and Christensen 2004 UV printing inks
and varnishes and wet toners are the inks that cause the greatest problems in the
de-inking process. According to INGEDE this also applies to UV ink/inkjet
(INGEDE 2008a).

Silfverberg and Tauby Sgrensen have also examined the problematical effects of
UV printing inks and varnishes on the recycling process. The reason for the less
favourable properties of UV printing inks is that more energy is required in the
de-inking plant to remove the printing ink from the paper and moreover the qual-
ity of the new paper is poorer in traditional de-inking plants. UV printing inks
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and varnishes are used for printed matter with special customer requests, such as
long durability, and special requirements as to gloss and colour reproduction.

UV printing inks adhere very firmly to the paper fibres making them very diffi-
cult to remove. Typically UV printing inks cover the entire print item and may
accordingly result in a considerable loss of materials. A further property of UV
printing inks is that they may form flakes with a certain particle size that are dif-
ficult to remove in the recycling process. The result can be what is termed speck-
lings on the finished paper.

INGEDE has compiled a number of test methods for documenting the recyclabil-
ity of printed matter. INGEDE has modified their test method No. 11 for de-
inking to make it easier to use and to allow it to be performed in laboratories us-
ing less sophisticated equipment (INGEDE 2007). In 2008 the method was sup-
plemented by a points system in order to obtain a more unambiguous result from
the individual measurements (European Recovered Paper Council 2009). Nordic
Ecolabelling requires a result of least 51 points in accordance with ERPC's points
system. This corresponds to “Good” or “Fair” de-inking.

In order to assess the recyclability of glued printed matter INGEDE has devel-
oped test method no. 12 (INGEDE 2001). This method has been supplemented
by a points system from ERPC, which is similar to the one applying to printing
inks (European Recovered Paper Council 2011), in which Nordic Ecolabelling
also requires at least 51 points corresponding to “Good" or “Fair” removal of
glue. The test must have been performed on a type of printed matter representa-
tive of the glue in question.

Adhesives (P4)

Here up to 2 points may be scored depending on the effect of the adhesive on the
suitability on the print item for recycling (see the section on recycling above) and
3 points for print items that are not glued. As some printers use outside finishers
for gluing processes there is a requirement that the external gluing processes
must be included for the purpose of the points allocation. The printing company
IS not required to register adhesives used externally in its list of chemicals, but
must on the other hand weight points for internal and external gluing by means of
the paper quantity purchased for printed matter which is glued externally and
internally, respectively. This is done by registering the individual finisher on the
Nordic Print Portal using a weighted average score based on quantities and types
of chemicals (see Section 7.4).

The ideal situation would be if there were no adhesive at all in collected paper
and only staples had been used. Accordingly three points may be scored if no
adhesive is used or if test results can be presented showing that the adhesive does
not create problems during the recycling process. Non-inspected adhesives are
given 0 points.

Hot melt adhesives can be made liquid at high temperatures and hard at room
temperature. This can be done repeatedly. These adhesives form rather very large
particles in the recycling process and are not as critical in relation to INGEDE's
requirements as pressure-sensitive adhesives (Putz et al 2004). PUR or polyure-
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thane glue is supplied as a single or double component glue and is a variant of
hot melt glue which hardens permanently by means of a chemical reaction with,
inter alia, isocyanates. Some PUR adhesives are classified as R40 (carcinogenic
in category 3), but there are some PUR adhesives without this classification.
PUR adhesives form even bigger particles than traditional hot melt adhesives and
are accordingly relatively easy to remove.

Water-soluble adhesives cause problems in the recycling process because they
dissolve and cannot be strained out. In the closed water circulation systems wide-
ly used in the paper industry today, there is a risk that the concentration of water-
soluble adhesives can build up and ultimately cause problems.

Washing agents (P5)

Printing companies may score up to 2.5 points for washing agents based on the
vapour pressure of the washing agent and 3 points if the printer does not use
washing agents at all. This option for scoring points has been selected against the
background of Nordic Ecolabelling’s goal of reducing effects on health. The
points provide a measure of the chemical effects of washing agents on the work-
ing environment. The chemical working environment represents an important
part of the overall health effect of printed matter (see Section Fejl! Henvis-
ningskilde ikke fundet.).

The score for washing agents depends on the vapour pressure of the individual
washing agent and the quantities used. The type numbers are Nordic Ecolabel-
ling's own development of the results of the SUBSPRINT projects (SUBstitution
of organic Solvents in the PRINTing industry), which were part of the EU's
SPRINT programme (Strategic Programme for Innovation and technology Trans-
fer) in 1992-1996.

In their 2003 report Jepsen and Tebert refer to the various classes into which
washing agents were categorised. The two classes with the highest vapour pres-
sure contain washing agents with vapour pressures in excess of 0.3 kPa, equiva-
lent to a flash point of over 21°C for the washing agent. All washing agents that
score less than 2.5 points are VOCs or contain VOC.

Table Fejl! Henvisningskilde ikke fundet.b Scores for washing agents

Washing agent type Points
Use of washing agents that are not volatile (vapour 2.5
pressure < 0.01 kPa): points
Use of volatile washing agents (vapour pressure 0.01 - 2 points
0.05 kPa):

Use of volatile washing agents (vapour pressure 0.05 - 1.5

0.2 kPa): points
Use of volatile washing agents (vapour pressure 0.2 - 1 point
0.3 kPa):

Use of volatile washing agents (vapour pressure 0.3 - 0.5

5 kPa): points
Use of volatile washing agents (vapour pressure > 5 0 points
kPa):

Use of washing agents that are not inspected (max. 5%) | 0 points
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Vapour pressure has a major impact on the working environment since it pro-
vides a measure of how much of the solution evaporates, thereby representing a
chemical working environment problem. A similar principle is also used by the
working environment authorities in connection with the labelling of chemicals.
In Denmark, for example, MAL codes are used. This possibility of achieving
points based on vapour pressure represents an easy way of expressing part of the
chemical impact of the washing process on the working environment. Generally,
washing is the process in which personnel at the printers come into closest con-
tact with chemicals. Moreover, Nordic ecolabelled washing agent types are well
established in the industry, having been in use for many years.

A maximum of 2.5 points can be achieved if washing agents are used. This can
for example be achieved by using vegetable washing agents, which have a low
vapour pressure. The reason for the choice of 2.5 points is that the old washing
scores went up to 2.5 points (the most volatile). If no washing agents are used
whatsoever (e.g. in the case of digital printing), slightly higher points are award-
ed, i.e. 3 points. The number of points is low, but signals that the working envi-
ronment too is important in the life cycle of printed matter.

Dampening solution additives (P6)

The printer may score up to one point for using non-allergenic dampening solu-
tion additives and two points for not using dampening solution additives at all.
This option for scoring points has been selected against the background of Nor-
dic Ecolabelling’s objective of reducing effects on health. The number of points
is low, but signals that the working environment too is important in the life cycle
of printed matter.

Since many dampening solution additives, including softeners for dampening
solutions, may be allergenic, it is now possible to gain points if the finished
dampening solution has been diluted to the extent that it would not be classified
as allergenic. The supplier of the dampening solution additive must document the
recommended dosage and whether the solution used can be regarded as allergen-
ic or not. This option has been introduced so as to avoid that ecolabelling induces
licence holders to dilute the dampening solution additive simply in order to meet
the requirements, thus contributing to a higher environmental impact because of
increased transport requirements.

It is important to bear in mind that it may be necessary for the dampening solu-
tion to contain a small quantity of biocides in order to avoid allergy problems
caused by biological sources. Thus the scope for points must be viewed as a sig-
nal to avoid over-consumption of biocides in the dampening solution.

7.12 Points for printing form production (P7)

The printing company may score up to 3 points for various technologies in print-
ing form production. This option for scoring points has been selected against the
background of Nordic Ecolabelling’s objective of reducing emissions of ecotoX-
ins to the aquatic environment. These points options also contribute to a reduc-
tion in the transport requirement since fewer consumables will need to be trans-
ported. Compared to the latest generation of the criteria the points available for
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this area have been reduced, as a result of which the overall weighting in the
points system is lower.

A maximum of 3 points may be scored for printing form production depending
on how much paper is used for orders produced using the various repro technol-
ogies. Life cycle assessments show that the environmental impact of these pro-
cesses often makes up less than 5% of the overall environmental impact (see in-
ter alia Fred Larsen et al 2009). Points are achieved for the various technologies
applicable to printing form production irrespective of whether orders are pro-
duced in-house or by external suppliers. The number of points has been weighted
more or less in relation to the findings of various life cycle analyses. The term
printing form covers all forms of printing forms (e.g. offset plates, flexographic
blocks, and rotogravure cylinders).

Nordic Ecolabelling has estimated a market average for points related to printing
form production for each printing method in Appendix 1. The sum of the market
average for this and other parameters, plus an overall points addition, constitutes
a printing method’s points limit for obtaining a licence (see Section 7.24).

The number of points that can be achieved will depend on the process technology
in question. The maximum 3 points can be scored on technology that requires
neither film nor printing form (e.g. computer to press). This means that there is
no need for printing forms (e.g. aluminium plates) or chemicals (e.g. developing
fluids). In other words, the information to be printed is transferred directly to the
printing press.

In the fourth generation of the criteria, 3 points were awarded for not using film
(e.g. CTP: computer to plate). In the fifth generation of the criteria document the
requirement has been made stricter so that 3 points will be available if neither
film nor printing form is used (Computer to Press).

To achieve 2 points the printing form production must neither involve the use of
film, chemicals (e.g. algaecides, developers, finishers) or rinsing water or recir-
culating rinsing water). This means that no liquid waste is produced. Equipment
used in proofreading is not regarded as part of the production process. This type
of CTP is typically called process-free CTP. ”Process-free CTP” in which the
plates are developed in the printing press does not release 2 points, as the devel-
oping process merely takes place in the printing press, which means that liquid
waste may thus be emitted via the dampening solution instead (Christiansen
2011). This 2 point category also contains the so-called inkjet CTP, in which the
image is transferred to/printed on the metal plate by means of inkjet technology.

The fifth generation of the criteria introduced an option of scoring 1 point if the
generation of waste chemistry (e.g. used developer, finisher or rinsing water) is
limited to 1.0 litre of used process chemicals per tonne of product annually for
disposal. This type of CTP encompasses conventional CTP (chemically pro-
cessed/conventional CTP), reduced chemistry and chemical/chemistry free CTP.
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Chemical/chemistry-free means that no traditional developing chemicals are used
and that very few other chemicals are used. Developer-free CTP is a variant of
chemistry-free CTP.

According to a study from Fujifilm and Kodak chemical/chemistry-free means
that only very small quantities of chemicals are used and no or very little rinsing
water, which on an overall basis is much less than conventional CTP. In between
there is reduced chemistry CTP in which more chemicals and water are used on
an overall basis than in chemical free-CTP, but less than in the case of conven-
tional CTP (Zarwan 2009).

For all these categories there are sub-categories related to how the image is trans-
ferred (thermal/infrared light or visible light, including violet light) or how the
water is handled (recirculation or not) or whether the plate needs baking in the
oven or not in order to obtain greater strength. The option of scoring points for
recycling of rinsing water has been removed in the fifth generation of the criteria
document.

According to the study by Fujifilm and Kodak the energy consumption for pro-
cess-free CTP is lower than for the other types of CTP. On the other hand the
energy consumption in the case of chemical free CTP is on a level with reduced
chemistry and conventional CTP. The quantity of waste chemistry is closely re-
lated to how much chemistry and water is used in the process (Zarwan 2009).

The level of 1.0 litre of process chemicals is based on information on typical
consumption from the life cycle assessment of Johnsen et al (Johnsen et al 2006,
p 45, part 2). This study specifies an average for plate development of 1.22
(0.094-3.5) and for gumming of 0.030 (0.0052-0.055) in kilos per tonne of prod-
uct. The study also specifies water consumption of on average 31 litres per tonne
of finished print item. However, most CTP systems today manage without any
particular consumption of rinsing water as many recirculate water and the neces-
sary rinsing can take place in the printing machine by means of the dampening
solution. See also the option of scoring points for low water consumption in Sec-
tion Fejl! Henvisningskilde ikke fundet..

7.13 Points for emission of volatile organic com-
pounds - VOC (P8)

The printing company is awarded up to 20 points depending on how much VOC
(Volatile Organic Compounds) in kilos is emitted per tonne of finished printed
matter up to a level of 9 kilos/tonne of product. The scope for scoring points in
this area has been introduced against the background of Nordic Ecolabelling’s
objective of reducing photochemical ozone formation and goals regarding health,
including working environment.

This option for scoring points has been given a high weighting and allows up to
20 points to be achieved. In the fourth generation of the criteria up to 30 points
could be achieved. However, in the fifth generation of the criteria, energy has
been given higher weighting so that a total of 15 points are awarded for energy,
which amounts to 10 points more than previously. On the other hand, with the
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fifth generation a requirement has been introduced to the effect that there must be
air extraction if the VOC consumption is high (see above section). Against the
background of the maximum 20 points instead of the 30 points, the points formu-
la as from the fifth generation of the criteria is:

2*(10 — VOC used)

In connection with the development of the fourth generation of criteria Nordic
Ecolabelling observed values of up to almost 10 kg per tonne of paper for sheet
fed offset printing companies. Accordingly this has been set as the limit as to
from where points may be scored. In connection with developing the fifth gener-
ation of the criteria Nordic Ecolabelling observed a handful of printers whose
VOC consumption/emission was in excess of 10 kg per tonne of paper. For prac-
tical reasons Nordic Ecolabelling has chosen not to convert the 10 kilos to per
tonne of product. This means that the interval in which points can be obtained
from VOC counted per tonne of product is slightly narrower than in the fourth
generation of the criteria.

Nordic Ecolabelling has collected data and calculated a market average for the
volume of VOC consumption/emission for each printing method (Appendix 1).
The sum of the market average for this and other parameters, plus an overall
points addition, constitutes a printing method’s points limit for obtaining a li-
cence (see Section 7.24).

The option of calculating VOC consumption by means of the so-called unit con-
tact area was removed in the fifth generation of the criteria, as no printing com-
panies had chosen to use this method.

Potential

This is an area in which printing companies have considerable scope for making
a difference and where there is major potential for improvement. A number of
printers have entirely abandoned the use of alcohol as an additive in dampening
solutions, and many printers use washing agents that are not VOCs. VOC emis-
sions can also be reduced by using BAT technology that either destroys or recy-
cles VOCs. Please refer to examples of gravure, heatset offset and flexographic
printing in the European BREF-document: Best Available Technology reference
document (European Commission 2007).

The normal quantity of alcohol in the dampening solution used by offset printers
is in the region of 9-12%. With care this can be reduced to 8% and even further if
the water input and ceramic rollers are carefully managed (Danish EPA 1999).
Nordic Ecolabelling has seen examples of printing companies with wet offset
that previously used alcohol and where the alcohol has been removed entirely.

It should be noted in particular that the VOC rules in the IPPC Directive
(2008/1/EC) exclusively restrict emissions of solvents from certain printing
methods, e.g. heatset. On the other hand, normal sheet fed offset printing is not
covered by the VOC Directive, even though the emissions involved in the use of
this method may be as much as 20 tonnes of VOC per year according to the ob-
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servations of Nordic Ecolabelling. This quantity of solvent exceeds the limit val-
ue in the VOC Directive for several other printing methods.

VOC content in printing chemicals
VOC emissions occur primarily in connection with the consumption of:

e Washing agents
e Dampening solutions and dampening solution additives
e Printing inks

Sheet fed offset printing inks and coldset printing inks do not contribute VOC
emissions since they dry through absorption by the printing substrate and subse-
quent chemical curing. The solvents used in these printing inks have a high boil-
ing point and accordingly a low vapour pressure. This means that these printing
inks are not volatile when used in sheet offset and coldset printing. Nor do UV
printing inks generally release VOC. On the other hand, heatset inks dry when
heated to 190-250 °C in an oven, resulting in oils becoming volatile.

Dry offset is a variant of the sheet-fed offset method in which no alcohol is used.
Studies conducted by Framkom consultants, however, found that the environ-
mental benefits are not as great when viewed from an overall perspective since
dry offset, for example, uses more printing ink and requires a more extensive
running-in process (Johansson 2002). Nevertheless, the use of dry offset is re-
warded indirectly with points, since dry offset uses considerably smaller quanti-
ties of solvent. A Danish report compared the technical, financial and environ-
mental aspects of the two technologies. According to the report emissions of sol-
vents by an average sheet fed offset printer can be reduced by half by using wa-
ter-free offset (Danish EPA 1999).

To be able to calculate VOC, sheet offset and cold offset printing companies
must know the content of solvents in dampening solution additives and washing
agents. Heatset printers must also know the content of oil in the printing inks
since these become volatile (VOCs) in the heatset oven. Information is available
from the Nordic Print Portal.

To ease the administrative burden, Nordic Ecolabelling has set a worst case
standard value for VOC content in heatset printing inks of 50% based on the as-
sumption that heatset printing inks typically contain 30-50% mineral oil (Con-
stantine 1991). Since many suppliers of printing inks state oil quantities in their
product data sheets, these values can also be used.

Definitions and calculations of VOC emissions

The criteria document defines VOCs in the same way as the authorities do in the

VOC Directive on the limitation of emissions of volatile organic compounds due

to the use of organic solvents in certain activities and installations (1999/13/EC).

The option of scoring points on VOCs entails that the printer will derive a benefit
from going further than the requirement imposed by the authorities.

This document may be copied only in its entirety and without any changes whatsoever.
Quotations may be made provided that Nordic Ecolabelling is stated as the source.



Nordic Ecolabelling 62
Nordic ecolabelled printing companies and printed matter - Background
15 December 2011

According to the VOC Directive, volatile organic compounds are defined as
compounds which at 293.15 K have a vapour pressure of 0.01 kPa or more, or
which have a corresponding volatility under particular conditions of use. Calcu-
lating the vapour pressure of a mixture on the basis of the vapour pressure of the
individual components is not straightforward. The vapour pressure of a combined
product of this nature may be both higher and lower than the vapour pressure of
the individual components of the product. However, for the sake of simplicity for
the purpose of the criteria the vapour pressure of a mixture is calculated on the
basis of the vapour pressures of the individual components.

The VOC calculations in the criteria document are based on the recommenda-
tions of the authorities with regard to mass balance calculations and provide a
picture of diffuse emissions of VOC to air. The point of departure is the printer’s
purchase of chemicals containing VOC and adjustments may be made for chemi-
cals in stock. Thus only VOC introduced in the process from the outside will be
included. VOC that is sold, destroyed or removed under controlled conditions
may be subtracted in the calculation. One example of VOC destruction is an af-
terburner installed at the heatset printing company.

In the case of, for example, gravure printing, toluene is recycled internally; some
of it is sold on and the rest is used to dilute purchased printing inks. Some sheet-
fed offset printers have their own evaporators for recycling washing agents. The
use of wet toners in digital printing presses enables printers to reduce purchases
significantly by recycling wet toner in the machine and thereby scoring higher
VOC points. Wet toner and other chemicals used in digital printing with wet ton-
er are in liquid form at room temperature and can therefore be removed under
controlled conditions and subtracted in the calculation. A printing company can
thus have low internal and external VOC emissions even if its consumption of
solvents is high.

Nordic Ecolabelling has drawn up specific instructions for how the calculations
for heatset and gravure printing companies are conducted — see below. However,
other printing companies that destroy or remove VOC under controlled condi-
tions will also be eligible for subtraction. This applies in the case of, for example,
digital printers using Indigo machines.

Heatset

To make the system easier to use, standard values were introduced in the fourth
generation of the criteria, which specify the deductions that may be made from
heatset depending on the afterburner technology used to destroy VOC. The fifth
generation of the criteria introduced additional calculation modifications as a
result of which the total quantity of VOC purchased/received by the printing
company is included in the form of:

e standard deductions for destroyed VOC from printing inks (100% for inte-
grated afterburners and 90% for non-integrated afterburners). The calcula-
tion must assume that 85% of the mineral oils in heatset printing inks are
converted to VOC in the heatset oven
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e standard deductions for destroyed VOC from dampening solution additives
(10%), VOC in washing agents for automatic washing (15%) and VOC in
washing agents used in manual washing (5%)

e standard deductions for VOC that is removed in cloths and rags (0.75% of
the total quantity introduced)

e addition for measured VOC released from the flue, based on measurement
reports.

The standard values for dampening solution additives and washing agents have
not been amended and encompass the quantity of VOC drawn into the afterburn-
er. These values have been taken from Jepsen and Tebert's 2003 background re-
port on BAT in the graphic industry from 2003. Literature contains several ex-
amples of higher values, but Jepsen and Tebert have applied a worst case situa-
tion (Enroth 2010b).

The standard value for deductions of VOC that is collected in cloths and rags for
inspected removal is also taken from Jepsen and Tebert. They estimate that ap-
proximately 1.5% of VOC introduced in the process ends up in cloths and rags
and that approximately 50% of this is released into the atmosphere (2003, p. 21).
The rest, i.e. approximately 0.75% is retained in the cloths and rags and this is
the value that the printers may deduct. However, one precondition is that the
printer must store these cloths and rags in sealed containers after use. As dis-
cussed above, the fifth generation of the criteria also introduces the requirement
that emissions of VOC from local sources must be included in the calculation.

Only 80-90 of the mineral oils in printing ink evaporate in the drying oven (Eu-
ropean Commission 2007). This does not mean that all mineral oil becomes
VOCs. Accordingly, Nordic Ecolabelling has specified in the criteria that 85% of
the mineral oils in heatset printing ink are assumed to be converted to VOC in
the oven unless some other figure can be documented.

Afterburning is the most widely used flue gas treatment for heatset. Alternative
technologies, such as condensation, are less efficient (90%) and biological flue
gas treatment does not function with this application (European Commission
2007). Some afterburners are integrated in heatset oven and others are located
after the oven. The various types require the addition of greater or lesser amounts
of fuel in order to function. Some use heat exchange to reduce energy consump-
tion.

For the sake of simplicity, integrated afterburning qualifies for a 100% deduc-
tion. The integrated afterburner ensures that the entire process stops if the treat-
ment is not operating. According to Jepsen and Tebert and the European BREF
document, afterburner technologies are 99% efficient.

If afterburning is not integrated, the standard deduction has been set at an esti-
mated 90% since there is a risk that the average cleaning effect will be reduced if
the afterburner does not function optimally or flue gases are led past the after-
burner in the event of breakdown. To ensure that the requirements are fulfilled,
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Nordic Ecolabelling may carry out inspection visits to check that the after-burner
has been operating.

Effective from the fifth generation of the criteria, Nordic Ecolabelling introduced
the requirement that allowance must also be made for point source emissions in
VOC calculations for heatset. VOC quantities from point source emissions are
based on:

e measurements of NMVOC (Non Methane Volatile Organic Compounds) in
mg C/Nm3 flue-gas after each treatment unit — as required by the authorities
for heatset printing companies of a certain size

¢ information on annual gas flow with the aid of gas flow during operations
(in Nm3/h) and the annual number of operating hours for each treatment
unit.

If measurements of NMVOC are not available, the European threshold value of
20 mg C/Nm3 may be used as a standard value. To simplify the conversion to
VOC, the printing company must assume the presence of what is termed Magie
oil which consists of hydrocarbons with a typical chain length of C9-C20. This
means that 1 g of VOC on average corresponds to 0.85 g C (Enroth 2010b).

In the so-called virtual plant in the European BREF document, with

20,000 tonnes of purchased paper (and 2,800 tonnes waste paper), the gas flow is
approximately 7,200 Nm3/h for each of the two ovens (European Commission
2007, p. 29-31). The gas is channelled to an afterburner and there are a total of
approximately 4,700 production hours during the course of a year where the
treatment efficiency is 99%. Applying the European threshold value, this gives
1,592 kg of VOC per year or approximately 0.1 kg per tonne of product or just
under 1% in relation to the total quantity of VOC released which in the virtual
plant is just over 11 kg of VOC/tonne of product: (203-(50+1)*0.15-3*0.15-
2*1)*1000/17.200.

0.1 kg of VOC/tonne of product corresponds to approximately 0.3 points in the
point system used in the criteria document. Nordic Ecolabelling’s assessment is
that the average for the market is 2 kg per tonne of product for heatset printing
companies (see Appendix 1). Given these figures, VOC from local emissions
represents approximately 5% of VOC emissions.

However, according to Nordic Ecolabelling’s observations, this degree of treat-
ment efficiency may fluctuate considerably from one printing company to the
other and the measurement requirement should therefore be viewed as an oppor-
tunity to encompass plants with poor performance or plants that are too small to
be encompassed by the official regulations. In February 2010, 10 out of 29 Nor-
dic ecolabelled printing companies using heatset as their main method of printing
had a paper tonnage that was below the threshold based on the VOC directive’s
threshold value of 15 tonnes VOC per plant. This is calculated against the back-
ground of the average VOC consumption of heatset printing companies as ob-
served by Nordic Ecolabelling (see Appendix 1).

Rotogravure printing
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In rotogravure printing, the treatment technology is based on recycling VOC
(toluene) and therefore a mass balance between input toluene less sold toluene
provides an accurate measure of the degree of efficiency of recycling and accord-
ingly of emissions of toluene by the printing company. The most significant
VOC emission from rotogravure printing companies according to the European
BREF document relates to evaporation from the products and represents some 2-
3% of input toluene for printing companies with an effective toluene recycling
system (European Commission 2007) or up to several litres per tonne of product
(Hofman 2001, p. 2).

Printing companies with a high degree of treatment efficiency and internal stor-
age/de-aeration of vacuum extraction of finished print items can accordingly re-
duce their VOC emissions to a low level. However, according to the European
BREF document, the higher the degree of treatment, the more energy will be
required.

The fifth generation of the criteria document clarifies the calculation of VOC by
means of the introduction of standard values permitting a deduction 0.3% of all
purchased VOC/toluene that is “captured” in cloths and rags and 0.3% of pur-
chased VVOC/toluene on condition that cloths and rags and printing ink waste are
stored in sealed containers at the printing company and removed/handled under
controlled conditions (Enroth 2010b). The values are based on the information
contained in Jepsen and Tebert (2003, p. 52).

Danish working environment requirements of maximum evaporation of 300 mg
toluene per kg of product (Danish Working Environment Authority 1995), have,
for example, meant that Roto Smeets of Deventer in the Netherlands have had to
introduce these deaeration technologies in order to sell their products on the Dan-
ish market, despite the considerable costs related to the methods (Hofman 2001,

p. 5).

The Danish EPA’s charting of chemical substances in consumer products studied
chemical compounds emitted from print items and to which users are exposed
during reading and storage (Hansen et al 2003).

Although the study concluded “that there are no grounds for consumers to be
concerned about their health on the basis of the available data” adding that sensi-
tive consumers may have allergic reactions, evaporation of up to 545 mg of tolu-
ene per kg of print item per hour was registered shortly after printing. Measure-
ments on the following day recorded a figure of 431 mg and on the third day 272
mg — i.e. high levels of exposure for personnel at the printing company. If print
items printed using rotogravure are circulated to consumers after a short space of
time, there will be further grounds for concern.

The Danish Working Environment Authority has issued a circular which expands
upon the more generally formulated working environment regulations. The circu-
lar stipulates a maximum limit for the evaporation of toluene from advertising
print items (excluding catalogues and magazines) of 300 mg/kg print items dur-
ing the course of an hour in connection with sorting and manual processing
(Danish Working Environment Authority 1995).
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In the case of imported printed matter, measurements are conducted when the
print items arrive in Denmark, i.e. the regulations apply only in Denmark. Ac-
cording to the information in the circular, residual toluene may be expected to
have a half-life of approximately 24 hours just after printing, but the half-life is
increased later in the distribution chain to 3-4 days if the printed matter is stored
in well-ventilated, heated premises.

7.14 Requirements as to emissions to air and

water from gravure printers (08)
Gravure printing companies must observe the maximum requirements as to emis-
sions of chromium (Cr-tot) and copper (Cu) to water, and a maximum require-
ment as to emissions of chromium-6 (Cr®*) to air. Furthermore, gravure printing
companies must observe a minimum requirement regarding recirculation toluene.

The reason that Nordic Ecolabelling has introduced these requirements with the
fifth generation of the criteria is that gravure printers use toluene, chromium tri-
oxide and copper sulphate in their production process. These cannot be substitut-
ed and thus need to be exempted from the chemical requirements (see section
7.8). Hence, for credibility reasons Nordic Ecolabelling aims to restrict the
emission of these chemicals by means of limit values, which are based on the
requirements imposed by the authorities on these, but which are 10% below the
official requirements. The authorities to some extent regulate these emissions,
but for reasons of credibility, Nordic Ecolabelling requests documentary proof of
minimum emissions in connection with the granting of licences. Please also re-
fer to the requirements regarding the submission of approvals from authorities in
connection with the other requirements in section 7.26.

The regulation of metal emissions is based on a permit to emit a maximum
amount of chromium and copper to water in accordance with legislation concern-
ing an approval scheme for particularly polluting industries (Directive 2008/1/EC
of the European Parliament and of the Council of 15 January 2008 concerning
integrated pollution prevention and control, commonly referred to as IPPC di-
rective).

An impact assessment of the IPPC rules has been performed in which the Com-
mission reports of i.e. considerable shortfalls. It appears that member states use
the best available technology to an insufficient degree. Moreover, the observance
and enforcement of the rules is inadequate (EU Commission 2007).

Instead of basing the requirements on mg per litres of water, as the official limit
values do, Nordic Ecolabelling relates the requirements to tonnes of products

manufactured, just like other requirements in the document. Nordic Ecolabelling
has converted the official limit values on the basis of production conditions typi-
cal of small rotogravure printers consuming less than 140,000 tonnes of paper

per year. The reason for basing the conversion on data from small gravure print-
ers is that it is more difficult to meet the requirements for gravure printers whose
print runs are typically smaller, if the requirement is expressed as “per tonnes of
product”. This is because the quantity of emitted copper and chromium is related
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to the number of cylinders produced and because the larger quantities produced
with one single cylinder, the less copper and chromium is emitted per tonne of
printed matter produced.

The official limit values for emissions to water are 0.5 mg Cr-tot and 1.0 mg Cu
per litre. Converted into tonnes of product the values will be in the region of 30
mg Cr-tot and 300 mg Cu. As Nordic Ecolabelling wants stricter requirements
than the official limit values, the level for chromium has been set 10% below the
projected value and rounded off, resulting in a final requirement value of 25 mg
Cr-tot per tonne of paper. For copper the requirement value has been set on the
basis of observations in the market at modern gravure printing companies and the
final requirement value is thus 90 mg Cu per tonne of paper.

An alternative would have been to calculate the limit values in relation to the
cylinder area in terms of square metres. The requirement would thus have been
neutral in relation to the size of a typical print run. Nordic Ecolabelling believes
it best to calculate on the basis of per tonne of product, as there may otherwise be
a risk of the environmental impact from the printing form production in gravure
printing being hidden.

Nordic Ecolabelling’s limit value of 5 mg krom-6 (Cr®*) per tonne of product is
based on information from its previous criteria for printed matter (the third gen-
eration of criteria). The value of these criteria was 15 mg krom-6 per tonne of
paper and has thus been converted into tonnes of product, the level being set
lower because of technological developments.

The official requirements as to VOC emissions have been expressed as a limit
value for the concentration of VOC in air released from gravure printing compa-
nies (see section 7.13). Instead Nordic Ecolabelling prefers to base the require-
ment on the effectiveness of treatment at the printing company. The degree of
treatment of 92 % for gravure printers is based on information on ordinary levels
for existing plants in Europe as it appears in the BAT reference document for
printing (European Commission 2007).

7.15 Requirements as to maximum energy con-
sumption (09)

A new requirement has been introduced, limiting a printing method’s energy

consumption (purchased energy) to a maximum of 3,500 kWh/tonne of product.

The requirement has been introduced against the background of Nordic Ecolabel-

ling’s objective of making energy consumption more effective and thus counter-

acting climate change.

The printer need not calculate energy consumption for each printing method,
calculating the energy consumed for the entire printing company will suffice.
The Nordic Print Portal undertakes to distribute the energy consumption on each
printing method in relation to the market average (see the table below) for each
method and makes all the calculations. The calculation is based on the assump-
tion that the distribution of energy consumed at the individual printing company
is the same as the distribution of the average market values.
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Table 7.7. Average market values for energy consumption (data from Appendix 1).

Printing method Average energy consumption
(kWh/tonne of product)

Sheet fed offset (except packaging and 1253

offset printing of envelopes)

Coldset, news print 365

Coldset, forms 997

Coldset rotation (except news print and 825

form printing)

Heatset rotation 965

Rotogravure printing 864

Flexographic printing (except envelope 486

production)

Digital printing 2799

Offset printing, envelopes 436

Envelope production with flexography 552

Offset, packaging 1564

68

The energy parameter covers all of the printing company’s purchased energy in
kWh per tonne of product. In other words, the printer must report purchased fuels
for stationary combustion plant and purchased energy in the form of electricity,
district heating/cooling etc. This parameter does not include fuel, if any, used for
the printer’s own vehicles. This means that energy produced in-house from e.g.
sun, wind and thermal heating will not be included, since it has not been pur-
chased. On the other hand, electricity purchased to power a heat pump will of
course be included.

In principle, all energy should ideally be encompassed by the accounts. The rea-
son that Nordic Ecolabelling imposes requirements on purchased energy only is
that energy produced in-house may be complicated to calculate. As this is the
first time requirements are introduced on the calculation of energy, Nordic Eco-
labelling has aimed at not making the requirement too complicated. If a printer
sells excess heat (e.g. a heatset printer) this heat can be deducted.

Furthermore, energy consumption during paper production is not included in this
parameter. The energy consumed in the production of paper carries a high
weighting in the life cycle of printed matter (see i.a. Fred Larsen et al 20009,
Drivsholm et al 1996 and 1997, Dalhielm et al 1995), and on this basis it would
theoretically be best to create an energy parameter that includes energy consump-
tion both during paper production and during printing. However, energy con-
sumption during paper production is already subject to indirect requirements
through a mandatory minimum mandatory requirement and points requirements
concerning the use of inspected/ecolabelled paper.

Nordic Ecolabelling’s revised criteria for photocopying and printing paper con-
tain strict requirements in the energy area. This means that printers will have
greater scope for influencing energy consumption during paper production by
selecting inspected/ecolabelled paper. It is better that printing companies choose
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paper on the basis of an overall assessment instead of simply from the perspec-
tive of energy since, in addition to energy, the paper criteria also emphasise other
parameters such as chemical consumption and emissions. Printing companies
will also have greater control over their own energy consumption than over de-
velopments at paper mills and, accordingly, it makes most sense for a printer to
focus on its own circumstances.

The threshold value of 3500 kWh/tonne per product is based on data compiled
from literature (Enroth 2010a) as well as application data from/enquiries to
Swan-labelled printing companies and data from other pilot businesses. The
stringency of the requirement is such that it will be beyond the reach of the worst
of the printing companies. This also means that energy consumption overall is
given greater weight in the requirements than what the maximum points score
indicates, which is in line with the existing life cycle studies. For further infor-
mation on this, see Appendix 2 on life cycle studies.

Figure Fejl! Henvisningskilde ikke fundet.a provides an illustration of average
values and the distribution of energy consumption data collected from printing
companies using a variety of printing methods. The figures encompass data from
most printing methods covered by the criteria. Nordic Ecolabelling compiled
credible electricity data for 68 printers: of these 36 used electricity for heating
and 10 had their own electricity and heating data. The primary reason that more
printers did not have their own heating data is that they are in-house printers, i.e.
they operate from leased premises where heating is included in the rent.

The figures reveal broad variation in energy consumption. It will be seen that a
small number of printing companies record a very high energy consumption,
which is supported by the fact that the median value is 1093 kWh/tonne of prod-
uct, whereas the average is 1524. Five outliers were removed from the data set
because they influenced the outcome to a relatively high extent. In the case of
some of the outliers, uncertainty attached to the correctness of the figures since
energy consumption was either very high or very low. It might, for example be
the case that an in-house printing company has reported electricity consumption
for the building as a whole without pointing out that they are an in-house printer.

Nordic Ecolabelling has also calculated the average value of electricity consump-
tion and heat consumption and it is clear that consumption of electricity, primari-
ly for the operation of the printing business, is higher than energy consumed for
heating purposes. This is in line with figures provided by the Danish and Swe-
dish graphic industries where electricity consumption makes up 55% and 75%
respectively, of overall energy consumption. (GA and DDFF 2002, SCB 2010).
Since printing presses largely run on electricity, it is logical that the electricity
consumption of printing companies should be high.
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Figure Fejl! Henvisningskilde ikke fundet.a: Energy consumption (electricity + heating) in
kWh/tonne of product minus outliers (n = 46). The red line indicates the average figure.
Data primarily from Swan-labelled printers with their own electricity and heating data,
autumn 2010 (printers using electricity for heating purposes are also included).

Average figures based on data compiled from licensed printers as well as infor-
mation compiled from the literature, allocated by printing method, are shown in
Appendix 1. Nordic Ecolabelling has calculated average values for the various
printing methods by weighting energy consumption on the basis of the number of
enterprises encompassed by the value. In this way, the average value from stud-
ies/data of most enterprises be more significant when the weighted average value
is calculated.

Unfortunately, in the case of some of the printing methods little data is available.
However, generally the figures show that digital printers have a higher consump-
tion of energy per tonne of print item than other printing methods. Digital print-
ing is followed by sheet-fed offset printing. The printing method with the lowest
energy consumption is coldset, including coldset with newspaper printing.

Consequently, a threshold value of 3500 kWh/tonne of product will largely im-
pact on digital printers with high energy consumption. Based on the data com-
piled from licensed printers and pilot printers in the autumn of 2010, the propor-
tion of printers that will fail to measure up to the requirement, based on all com-
piled data, will be between 10 and 15 % depending on whether outliers are in-
cluded are not. Of these, approximately 80% will be digital printers or digital
printers in combination with some other printing technology.

However, the wide variation in energy consumption shows that this threshold
value may also exclude other printing methods. Nordic Ecolabelling does not
wish to exclude any particular printing method with this threshold value. The
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requirement has been set in order to exclude printers with very high energy con-
sumptions. Nordic Ecolabelling has relatively few data on digital printing com-
panies, but the data compiled in Table Fejl! Henvisningskilde ikke fundet.a
shows the broad spread in energy consumption amongst the digital printers on
which Nordic Ecolabelling has information. This indicates that potential exists
for digital printing companies to bring down their energy consumption.

Table Fejl! Henvisningskilde ikke fundet.a Energy data in kWh/tonne of product for digital
printing companies that are not in-house printers.

Printing compa- | Electricity Heat consumption Total
ny consumption

1 2487 (electric heating) 2487
2 803 316 1119
3 2785 1323 4108
4 3029 616 3645
5 1278 585 1863
6 1453 (electric heating ) 1453
7 4920 (electric heating) 4920
Average 2799

Since there is adequately wide variation in energy consumption per tonne of
product between the various printing methods, it would be more natural to set a
threshold value for each individual printing method. This would ensure that the
worst printing companies within each printing method would not be able to com-
ply with the requirement. There were several reasons that this approach was not
adopted. Firstly, Nordic Ecolabelling has insufficient data available to impose a
mandatory requirement that would be fair for all printing methods. In the case of
some printing methods where data is available in both the literature and from
licensed printers, it might be possible to set a uniform threshold value. However,
in the case of a number of other printing methods, including digital printing,
flexographic printing, form and envelope production, limited data is available.

Introducing a mandatory threshold value according to printing method would
represent a breach with the principle that the same requirements should apply to
all printing methods. The guiding idea in the criteria document is that different
requirement levels should apply only in the case of central requirements that de-
termine whether or not a licence will be awarded. These requirements are the
requirements as to total points score (see Section Fejl! Henvisningskilde ikke
fundet.). This principle also applies to the requirement as to extraction in the
event of a certain quantity of VOC (Section Fejl! Henvisningskilde ikke
fundet.), a minimum quantity of inspected/ecolabelled paper (Section Fejl!
Henvisningskilde ikke fundet.) and the triviality thresholds for chemicals (Sec-
tion Fejl! Henvisningskilde ikke fundet.).

Activities included in energy consumption

As a general point of departure, it is the energy consumption of the entire print-
ing company (kWh / tonne of product) that is encompassed by the energy param-
eter. This encompasses the entire production process in the form of pre-press,
printing and finishing, as well as other sub processes/functions at the printing
company, such as chemical stores, paper and product stores, ventilation, lighting,
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internal treatment of water and emissions as well as support functions, such as
offices, toilets and other shared areas.

If the printer also performs activities that are not related to the printing business,
these may be deducted subject to an assessment by Nordic Ecolabelling. For this
to apply, the printing company must be able to measure these activities separate-
ly, or qualified estimates/assessments must have been made which can be ap-
proved by Nordic Ecolabelling.

In connection with Nordic Ecolabelling’s compilation of data on energy con-
sumption in the autumn of 2010, information was also requested on what activi-
ties were included in energy consumption. A great many printers found it diffi-
cult to answer this question, so data are scarce. It has thus not proved possible to
identify any connection between the number of activities included and the size of
the energy consumption. However, the table below shows the average distribu-
tion of electricity consumption for various final uses at the printing company.

Table Fejl! Henvisningskilde ikke fundet.b Distribution of electricity consumption between
mainly newspaper, book and offset printers (GA and DDFF 2002). Reproduced with the kind
permission of the Graphic Association of Denmark.

Activity Distribution
Drying 0
Lighting 15
Pumping 1
Cooling/freezing 5
Ventilation and fans 20
Compressed air and process air 5
Other electrical motors 35
Computers and electronics 15
Heating 4
Total 100

The table shows that most electricity is used for operating the printing presses
(35%), while lighting, ventilation and computers and electronics use somewhat
less electricity. All printers will have some consumption relating to these activi-
ties. To some extent the size of the various departments such as office activities
and stores will reflect the size of the printing company as measured in number of
tonnes of paper. Since energy consumption is calculated on the basis of tonnes of
paper at the printing company, there will be a relationship between the size of the
various departments at a printing company and its paper consumption. Further-
more, storage facilities will be an area that does not require a great deal of heat-
ing. This will further reduce the likelihood that these activities will be decisive as
regards the overall energy consumption of the printing company.

Nordic Ecolabelling has therefore chosen to impose requirements as to the ener-
gy consumption of the printing company in its entirety and not to permit deduc-
tions or, if applicable, supplements in energy consumption on the basis of various
activities. However, two exceptions apply: newspaper printers with editorial of-
fices; and external finishing.

Nordic Ecolabelling is of the view that the size of a newspaper editorial office
will not necessarily be related to circulation measured in tonnes, but will rather
be determined by the ambitions that apply to the contents of the newspaper. Fur-
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thermore, a parallel can be drawn with other print items where the contents are
created outside the walls of the printing company (e.g. the writing of a book). For
this reason, this part of the production of a newspaper is not encompassed by the
energy parameter.

Data from the literature shows that the energy consumption of newspaper print-
ers with editorial offices is on average approximately 50% higher than that of
newspaper printers without editorial offices (see the data in Appendix 1). For this
reason, newspaper printers with editorial offices in the same building as printing
operations may deduct the energy consumption related to editorial operations, if
the energy consumption from printing operations can be measured or a qualified
estimate the energy consumption from this can be made.

Finishing (both mechanical and chemical) is viewed as a natural part of the print-
ing business. Some printing companies do a great deal of finishing in-house,
whereas others do little and generally send print items out for finishing by an
external supplier. Machines used in finishing consume energy and this energy
must be included in the calculation of total energy consumption. In order that
printers that finish their print items in-house are not penalised for doing so rela-
tive to printers that send their print items out for external finishing, printing com-
panies that use external finishing services must add the energy consumption of
their external finishes to their own energy consumption. To simplify this calcula-
tion, the printing company must use a standard value of 90kWh/per tonne of
product, regardless of the finisher used by the printer.

For practical reasons, Nordic Ecolabelling has chosen to apply the same principle
for energy consumption in finishing as is used for the purposes of waste paper in
relation to internal and external finishing. The energy consumption to be added is
related to the quantity of the paper purchased/used for orders sent for external
finishing. This quantity is the same quantity that the printing company must use
when calculating waste paper generated externally (see Section 7.7).

This means that a printing company generating a total of 30% waste paper and
sending 200 tonnes to external finishing, has to add 90*200*(1-30/100)=12,600
kKWh to the printing company’s internal energy consumption.

The standard value for energy consumption for external finishing is based on
energy consumption figures for a bookbinder obtained by Nordic Ecolabelling
during the energy compilation process. According to this information, energy
consumption was 83 kWh/tonne of product at the bookbinder. The standard value
has been rounded off to 90 kWh/tonne of product.

In-house printers

The term in-house refers to printers that do not have premises of their own but
instead lease premises in a building in which other activities are also conducted.
Digital printers are often typical in-house printers. Some of these printing com-
panies do not have an overview of their own energy consumption. This is espe-
cially true of energy expended for heating, since this will often be included in the
rent payable for the premises.
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Moreover, three of the seven in-house digital printers on which Nordic Ecolabel-
ling compiled data did not know how much electricity was consumed in operat-
ing the printing process itself. Nordic Ecolabelling has opted to introduce the
requirement that in-house printers that do not know their own electricity con-
sumption must install their own electricity meter, if applicable several meters, if
there is no central supply. However, for practical reasons, the printer must as a
minimum install electricity meters on all printing presses. If the printer does not
install electricity meters for recording remaining electricity consumption, this
must be calculated by multiplying electricity consumption relating to the ma-
chinery by a standard value of 2.86. The background to this value is that accord-
ing to the information contained in Table Fejl! Henvisningskilde ikke fundet.b,
approximately 35% of electricity consumption at a printing company derives
from the printing presses (1/0.35=2.86).

To be able to control energy consumption levels it is necessary to know one’s
own energy consumption. If one knows how much one consumes, it will also be
easier to make changes and then see the effect. Heating may be more difficult to
measure with the aid of an individual meter as this may be supplied as, for in-
stance, district heating. If electricity is used for heating purposes, the installation
of an electricity meter will also provide figures of the amount consumed for heat-
ing. In the case of in-house printers where other sources of energy than electricity
are used for heating and where there is no separate measurement of heat con-
sumption, a figure for heating consumption must be added based on the heating
consumption per square metre in the building in which the printer is located.

Nordic Ecolabelling compiled data on heat consumption per square metre in non-
in-house printers in the autumn of 2010 and these data reveal an average value of
110 kWh/m? with a distribution between 43 and up to 261. This lies within the
range typical for buildings of various sizes and ages, as shown in Table Fejl!
Henvisningskilde ikke fundet.c.

Table Fejl! Henvisningskilde ikke fundet.c: Specific net heat consumption in buildings,
depending on age and size (GA and DDFF 2002, p. 21).

Built or significantly Specific heat consumption in KWh/m2, year

refurbished in period | One sto- | Multiple Supplement in the event
rey storeys of small spaces

Pre 1960 300 200

1960-1977 150 100

1978-1995 90 60

Post 1995 70 50

Supplement small spac- 0,4

es <300 m2

Supplement small spac- 0,2

es <250 m2

Nordic Ecolabelling has collected data on seven in-house digital printers where
heating data is available for the building as a whole (non-electrical heating). The
average heat consumption for these buildings is 110 kWh/m2 with data ranging
from 3.6 (installed thermal heating) up to 252. The information is not extensive,
but suggests that there are no major differences between heat consumption per
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square metre in an in-house printing company and heat consumption for the
building as a whole, when compared with the values for printers that are not in-
house.

On the other hand it would appear that the variation is greater if the in-house
printers’ total heat consumption is calculated on the basis of the floor space of
the printing company and this figure is related to tonnes of product. The average
for the seven in-house digital printers discussed above is 3 105 kWh/tonne of
product with a distribution ranging from 94 (installed thermal heating) all the
way up to 11 144 kWh/tonne. This will be compared with digital printers that are
not in-house where heat consumption on average was 710 (four digital printers
that do not use electricity for heating purposes).

Nordic Ecolabelling also received data on the electricity consumption of four out
of the aforementioned seven in-house printers. The data on these printers is
shown in Table Fejl! Henvisningskilde ikke fundet.d. It will be seen from these
data that none of the printers would be able to reach up to the threshold value of
3 500 kWh per tonne of product.

Table 7.15a Energy data in kWh/tonne of product for in-house digital printers with their own
electricity data.

Printing company Electricity Heat consumption (calcu- | Total
consumption | lated)

1 3.383 11.144 14.527

2 2.029 2.206 4.235

3 4.009 2.153 6.162

4*) 1367 776 2143

Average 2.697 4.070 6.249

*) Uncertain whether this represents own electricity data.

This difference from non-in-house digital printing companies may be due to too
few and possibly inadequate data, but could also indicate that in-house printers
often have bigger premises relative to the size of their output or that production
capacity is not exploited to the same extent as in non-in-house printing compa-
nies. Inadequate data is often due to a mistake because data encompass the whole
building and not just the printing house.

The reason that data are sometimes incoherent is also be related to the fact that
many of the in-house printers do not pay an electricity or heating bill, they simp-
ly pay a fixed amount in rent. Nordic Ecolabelling’s assessment is that there will
typically be no difference between the printing machines used in in-house and
non-in-house digital printing companies.

Against the background of the above information and the data provided by digital
printers that are not in-house, Nordic Ecolabelling has concluded that considera-
ble potential exists for in-house printers to save energy and that in doing so they
could qualify for a Nordic ecolabel.

The energy consumption requirement does not take account of climatic differ-
ences. There are differences in the heating requirements in the various Nordic
countries and within the individual country, but in the printing industry energy
for operating printing equipment exceeds the energy used for heating purposes.
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Based on the data compiled on energy consumption it is clear that major varia-
tions exist in energy consumption both between printing methods and within the
individual printing method.

As a result of this wide variation it has not been possible to ascertain whether
climatic zones have an impact on energy consumption. Since the mandatory
threshold value is high, differences in energy consumption will be reflected in
the flexible points parameter. It is unlikely that climatic zones will be decisive
with regard to points scores achieved here. If Nordic Ecolabelling has access to
more data in subsequent revisions of the document, it may be appropriate to ad-
just energy consumption on the basis of climatic zones.

Energy consumption and energy sources

The conversion factors presented in Table Fejl! Henvisningskilde ikke fundet.e
must be used where sources of energy other than electricity are used. These are
based on values for lower calorific value taken from Nordic Ecolabelling’s crite-
ria for paper, save as otherwise specified (Basic module, version 2).

Table Fejl! Henvisningskilde ikke fundet.e Energy factors based on lower calorific value.

Fuel Lower calorific value Unit
Light heating oil: 36.0 GJ/m®
Heavy heating oil 38.7 GJIm®
LPG (gasol) 46.1 MJ/kg
Natural gas 38.9 MJ/m?®
Biogas 6.4 kWh/m?®
Pellets 10.0 GJ/m®
Wood chips 35 GJIm®
Wood briquettes 10.0 GJ/im®
Coal 26.5 MJ/kg
District heating

Water based, 35°C cooling 40.8 kWh/m®
Steam based, condensate at 100°C | 627 kWh/m?
and normal air pressure

The values for lower calorific value are taken from the criteria for the ecolabel-
ling of paper, except for biogas. The value for biogas is taken from the second
generation of the criteria for textiles services. If more specific values are availa-
ble from the supplier of fuel, e.g. own measured values, these values may be ap-
plied instead. In the case of fuels not included in the table, data provided by the
supplier may be used (lower calorific value).

In some cases district heating is charged as m3 water or m3 condensate from
district heating steam and the information stated if KWh is not specified on the
bill. The data for district heating water is based on 35 degrees cooling, specific
heat capacity for water of 4.2 J/kg* degrees (applies to water of between

0-120 degrees) and density 1 kg/l (applies to water between 0-100 degrees). As
regards district heating condensate (district heating steam) the value is based on a
specific evaporation enthalpy of 2 257 kJ/kg at 100 degrees and normal air pres-
sure and a density = 1 kg/m3.
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As a general rule, Nordic Ecolabelling would prefer to calculate energy con-
sumption in terms of primary energy, i.e. that account would also be taken of the
degree of efficiency of the various energy sources. A conversion of this nature
would require electricity consumption, for example, to be multiplied by a factor
of 2.5 and district heating by a different factor. This approach has not been fol-
lowed in the fifth generation of the criteria, however. One of the reasons for this
Is the lack of detailed data. Conversion to primary energy requires information
on energy consumption broken down into energy sources. Data compiled by
Nordic Ecolabelling in the autumn of 2010 shows energy consumption broken
down into energy sources, but data taken from the literature provides information
only on overall energy consumption in KWh.

A further factor is that the scope for control, i.e. the possibility of switching en-
ergy source, is relatively small. The machinery used by a printer generally oper-
ates on electricity, and it will not be possible for the printer to replace electricity
with some other source of energy. Having said this, however, there may be some
scope for changing the energy sources used for heating purposes. This scope will
however be limited, since it is by no means possible for district heating to be
provided to all premises and moreover many printing companies are of a size that
would make it uneconomical to invest in a stationary incineration plant. Less
energy is consumed for heating purposes than for operating the printing business.
Nordic Ecolabelling is therefore of the view that the printing has greater scope
for saving energy than for switching heat source.

In introducing energy requirements in the fifth generation of the criteria Nordic
Ecolabelling will gain additional information on electricity and fuel consumption
allowing requirements based on primary energy to be imposed in subsequent
versions of the criteria should Nordic Ecolabelling find this appropriate.

7.16 Points for energy (P9-P10)

Printers may score up to 20 points for energy: some for energy consumption cal-
culated as energy purchased at the printing company and some for charting ener-
gy consumption at the printing company, as well as the use of renewable energy
sources or the charting of carbon dioxide emissions in the supplier chain. Energy
has been selected as an area in which points may be scored against the back-
ground of Nordic Ecolabelling’s aim of achieving efficient energy use, thus
counteracting climate change. A maximum of 18 points can be scored for energy
consumption, and a maximum of 2 points for other measures taken. This means
that points may be scored in the following areas only:

e Energy charting and planning
e Use of renewable energy sources
e Charting carbon dioxide emissions in the supplier chain

Nordic Ecolabelling has collected data and calculated a market average for the
size of energy consumption and estimated the market average to be 0 for energy
and carbon dioxide charting for each printing method in Appendix 1. The sum of
the market average for these and other parameters, plus an overall points addi-
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tion, constitutes a printing method’s points limit for obtaining a licence (see Sec-
tion 7.24).

All of the above requirements are new to the fifth generation of the criteria. In
the fourth generation of the criteria 5 points only were available for requirements
related to energy. However, since the focus on energy consumption and the
greenhouse gas effect has grown more intense, energy has been given a higher
weighting at the expense of points for VOC (10) and for waste (5) with effect
from the fifth generation onwards. The scope for scoring points in the fourth
generation related to various energy-saving measures, such as frequency-
controlled compressors and pumps. These were difficult to verify and have been
replaced with points for low energy consumption per tonne of paper. The option
of scoring points for renewable energy sources for electricity and heating has
been continued albeit modified.

Energy consumption (P9)

The criteria award up to 18 points depending on the amount of energy consumed
in KWh per tonne of product, up to 3 500 kWh/tonne. The background to the de-
limitation and definition of the parameter is described in the preceding section.
The values underlying the formulation of the parameter are based on data com-
piled from Nordic ecolabelled printers and data from the literature (see Appen-
dix 1).

Points for energy consumption must be calculated using the following formula,
where X is the energy consumption of the printer:

Points = 18*3500/(3500-300) — 18*x/(3500-300) or
= 18/3200x(3500 — energy consumption) in shorter
form

The point of departure for the formula is that a value of 3 500 should quality for
0 points and a value of 300 should qualify for 18 points. The inter-relationship is
linear. The reason that energy consumption qualifies for O points at

3 500 kWh/tonne of product is that it is a requirement that maximum energy con-
sumption must be below this level (see Section Fejl! Henvisningskilde ikke
fundet.). Since there are no cases of printers with an energy consumption of

0 kWh, a maximum of 18 points can be scored if a printer has a value of approx-
imately 300 kWh per tonne of product annually. This level corresponds to the
lowest observed level of energy consumption.

Energy charting (P10)

Printers can score 2 points if an energy review/charting exists that is less than
five years old and contains proposals for measures, including savings potential
and costs. Power consumption may be divided up according to the most power-
intensive activities, such as printing presses, ventilation, dampening and electron-
ic equipment/machines. This represents an expansion of the specifications for
energy charting relative to the fourth generation of the criteria corresponding to
the requirements in Nordic Ecolabelling’s hotel criteria.

Renewable energy sources
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The option for scoring points was lowered and tightened with effect from the
fifth generation of the criteria, so that 2 points are awarded for electricity and 2
for heating, provided that the printing company has valid certificates/declarations
of renewable electricity/heating for 100% of consumption. The reason for this is
that it is difficult to demonstrate actual effects of such an option for scoring
points; they are more likely to be describable as having a signalling value.

Nordic Ecolabelling’s definition of renewable energy is based on the EU’s defi-
nition in accordance with Directive 2001/77/EC, and the guidelines for Directive
2003/87/EC published in Decision 2004/156/EC. In the EU’s Directive
2001/77/EF on the promotion of electricity produced from renewable energy
sources in the internal market for electricity, renewable energy sources, including
biofuels, are defined.

For Directive 2003/87/EC establishing a scheme for greenhouse gas emission
allowance trading, there is a Commission Decision 2004/156/EC, in whose
Chapter 8 peat is mentioned among solid fossil fuels.

Carbon dioxide emission (P10)

The printer is awarded 2 points if a CO, review has been conducted in accord-
ance with Intergraf’s recommendations on CO, calculations in the printing in-
dustry. This encompasses 13 parameters related to, inter alia, emissions during
paper production, energy consumption, transport and production of chemicals.
According to Intergraph, the parameters included will cover 95% of total CO,
emissions from graphic production (Enroth 2010a).

During revision of the criteria document consideration was given to introducing
requirements relating to emissions of CO; per tonne of product. However, it has
not proved possible to set a quantitative requirement in this area. Detailed infor-
mation on a large number of parameters is required in order for it to be possible
to impose a requirement of this nature. Charting of emissions of CO, reveals that
the production of paper, electricity consumption and the heating of premises rep-
resent the most important parameters in terms of greenhouse gas emissions (En-
roth 2010a).

Nordic Ecolabelling already imposes requirements on the paper used by Nordic
ecolabelled printing companies. Nordic ecolabelled and inspected paper grades
fulfil strict requirements in terms of both consumption of energy and CO, emis-
sions during production. Imposing requirements with regard to energy consump-
tion and rewarding printers with low production would also indirectly lead to
lower emissions of CO,. The most important point for Nordic Ecolabelling is to
impose requirements which reduce energy consumption. Thereafter it is im-
portant to stimulate the use of energy sources and other measures that may serve
to reduce emissions of greenhouse gases.

Climate and emissions of greenhouse gases are matters of widespread concern in
modern society and this is also reflected in the printing industry. However, Nor-
dic Ecolabelling does not wish to stimulate an exaggerated focus on CO, emis-
sions, since the key point is the overall environmental impact. Nevertheless,
charting may have a positive effect in that it enables consumers to gain an over-

This document may be copied only in its entirety and without any changes whatsoever.
Quotations may be made provided that Nordic Ecolabelling is stated as the source.



Nordic Ecolabelling 80
Nordic ecolabelled printing companies and printed matter - Background
15 December 2011

view of their own consumption and thereby to see the effects of any measures
that are introduced. It can encourage improvements. Accordingly, scope for scor-
ing points where charting of this nature is performed has been introduced, and
Nordic Ecolabelling will review the relevance of introducing a quantitative car-
bon dioxide parameter in future generations of the criteria.

Unfortunately no internationally standardised method of performing CO, calcula-
tions exists, although work on a number of alternatives is under way. Work is
inter alia being conducted on an ISO standard for “carbon footprint” for products
(ISO 14067). Other examples include “Greenhouse Gas Protocol (GHG)”, Clean
Development Mechanism (CDM), CO; focus, Intergraf’s recommendations,
GA’s (Graphic Association of Denmark) climate calculator and CEPI (Confeder-
ation of European Paper Industries) Framework for the development of Carbon
Footprints for paper and board products. See Maria Enroth’s description of these
and other initiatives concerning carbon footprint (Enroth 2010a).

One example of an extensive carbon footprint study is the Finnish Leader Project
(Viluksela et al 2010, Pihkola et al 2010 and Pihkola et al 2011). This project
utilised carbon footprint guidelines issued by CEPI and the UK PAS 2050:2008
and performed calculations for a daily newspaper (coldset), magazine (heatset),
book of photography (digital printing), an advertising print item (rotogravure)
and a hard-cover book (sheet-fed offset) in order to identify the critical life cycle
phases and processes in which carbon dioxide emissions might be reduced. Cal-
culations were performed on the basis of an average of emissions over the last
five years from Finnish energy production.

The reason for the choice of Intergraf’s recommendations from 2010 is that they
are extensive and detailed and cover almost the entire supplier chain; moreover
Intergraph has developed guidelines specifically for the graphic industry in col-
laboration with industry organisations in Europe.

GA'’s climate calculator represents a practical example of the use of Intergraph’s
recommendations. The calculator can be used by printers to chart carbon dioxide
emissions. A comparison of data produced by printing companies that have used
the calculator reveals that paper accounts for the greatest carbon dioxide impact
and represents 61% of carbon dioxide emissions in the supplier chain. This is
followed by the printer’s purchase of electricity (16%), the combustion of fuels
in in-house incineration plants (8%), transportation of paper (5%) and the pro-
duction of printing inks and varnish (5%). The data represents sheet fed offset,
heatset and form printing (Enroth 2010a).

Nordic Ecolabelling will consider modifying the criteria at a later date so that
charting that follows an adopted version of 1ISO 14067 may also grant points.

7.17 Requirements applicable to waste (010)

The printing company must draw up a waste plan in order to facilitate the sorting
of waste at source. This requirement has been selected against the background of
Nordic Ecolabelling’s goal of minimising waste formation. Waste is produced at
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many points in the life cycle of print items, e.g. in connection with paper produc-
tion. The waste requirement focuses on waste that the printer is able to control.

As in earlier versions of the criteria documents the practising company is re-
quired to produce a waste plan. This will help focus attention on the waste frac-
tions. Recording waste quantities is voluntary. This will serve to further increase
awareness of the quantities of waste that are formed and can be used as docu-
mentation of some of the measures for which points are awarded in the area of
waste.

The waste plan requirement has been slightly corrected in version five of the
criteria. The column in which to state the waste transport provider has been re-
moved, and the waste fractions have been adjusted slightly so as to make them
more up-to-date. In criteria version 5 the requirement has to be documented on
the Nordic Print Portal instead of in a separate annex as previously. Appendix 2
to the criteria states which information is to be provided on the portal.

7.18 Points for waste (P11-P12)

Printing companies are awarded points for waste — up to 5 points for various
waste minimising technologies and 5 points for the quantity of mixed waste in
kg/tonnes of product up to 20 kg/tonnes of product. This option for scoring
points has been introduced based on Nordic Ecolabelling’s objective of reducing
waste formation. Reductions in waste quantities will also contribute to fewer
transports. Compared to the last generation of the criteria document the points
available in this area have been changed from a total of 15 to a total of 5.

In Appendix 1, Nordic Ecolabelling has estimated that the market average for
this parameter is 2 points for sheet fed offset, forms, envelopes and packaging
offset and 5 points for other printing methods. Points for quantity of ungraded
waste are estimated at 2.5 for all printing methods. The market average of these
and other parameters plus a total points supplement constitute the points limit of
a printing method for obtaining a licence (see 7.24).

Ink wastage has been selected as an area in which points may be scored based on
Nordic Ecolabelling’s objective of lowering consumption of materials and reduc-
ing ecotoxins in the aquatic environment. In addition to this option for scoring
points there is a further requirement applicable to printing inks and their constit-
uent substances, see Section Fejl! Henvisningskilde ikke fundet..

A maximum of 5 points may be scored for technologies that minimise the flow of
waste from printing companies. The fourth generation of the criteria offered the
option of scoring up to 15 points in combination with points for mixed waste.
However, it did not prove possible to achieve this level of points since not all
technologies were relevant for all methods of printing. Waste is an area over
which printing companies have a certain degree of control and where potential
exists for improvements through the use of various technological solutions. In
addition, up to 5 points may be scored for the quantity of mixed waste generated
by the printing company. This can be viewed as a measure of the effectiveness
of sorting waste at source.
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For example, computer-controlled ink cartridges are available for offset printing
machines which dose inks automatically into the ink fountain. These cartridges
are designed in such a way that very little ink remains at the end of their useful
life Johnsen et al reported a very wide range of ink wastage of between 2.4% and
up to 45.9%. Jepsen and Tebert reported ink wastage of 1-3% for heat set print-
ing companies. There is some uncertainty about whether the high figures regis-
tered by Johnsen et al indicate that other factors were included amongst the ink
wastage fractions (e.g. the ink boxes).

The fourth generation of the criteria enabled points to be scored if the printing
company could document low ink wastage by calculating percentage wastage.
This option has been removed from the fifth generation of the criteria document
since the calculations have proved to be very uncertain. Ink wastage is found in
many different waste fractions, such as cloths and rags, used washing agent, trac-
es in metal boxes etc. Nordic Ecolabelling has not observed any robust methods
of calculating this waste.

According to Fred Larsen et al 2002, reusing washing agent solution/rinsing wa-
ter for the purpose of diluting concentrated printing ink and using a chamber doc-
tor in flexography can offer considerable environmental benefits. If the first litre
of washing agent solution from the washing of printing blocks is used to dilute
15 litres of water, this only results in a dilution of 1%. According to Fred Larsen
et al, dilution of between 1 8% is OK. According to Fred Larsen et al, there is a
variety of ways in which waste can be minimised in flexographic printing.

Evaporation technology of various sizes is available for recycling washing
agents, enabling the printing company to reduce the consumption of washing
agents considerably, thereby also minimising washing agents to be disposed of
(Jargen Timm 2005). Filtration systems are also available capable of filtering
the dampening solution with such effectiveness that it will not be necessary to
dispose of it, it can simply be re-used repeatedly. The criteria refer to these sys-
tems as “extensive filtration” as distinguished from an ordinary textile filter
which simply takes out the largest particles and which entail that dampening so-
lution needs to be replaced on a regular basis.

In the fourth generation of the criteria, 2 points could be scored for an entirely
closed system for film or printing form production, where the only waste requir-
ing removal would be filters and sludge. This was most applicable to film pro-
duction where for example rinsing water could be used for mixing a new fixer.
This option has been removed from the fifth generation of the criteria, since tra-
ditional film production processes are no longer widely used.

It is no longer possible to score 1 point for a system in which rinsing water is
recycled only, not necessarily reused in other parts of film or printing form pro-
duction. From the fifth generation of the criteria onwards points will be scored
only if chemicals are not released into the sewage system (e.g. rinsing water or
developer) and less than 0.1 litres of used process chemicals per tonne of product
produced per year requires removal. This means that points will be scored only
if a very limited quantity of chemicals is used and at the same time these are col-
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lected for controlled removal. For practical reasons, this option for scoring
points has been moved to points for repro (Section 7.12).

Points can also be scored if the printing company can demonstrate that most of
the waste produced is sorted on site. The scope for scoring points is reduced if
consumer materials are not managed closely.

Points = 5-x/4
where X is the quantity of ungraded solid waste in kg per tonne of
product

If the printing company has no more than 4 kg of ungraded waste, 4 points will
be scored. In the fourth generation of the criteria, 3 points were scored if the
quantity did not exceed 10 kg, and no other options for points existed. Ungraded
waste is mixed waste that goes to landfill or to incineration. This level can be
achieved by reusing or recycling waste either at the printing company or at an
external waste processor. This might for example involve the recycling of mate-
rials (e.g. waste paper to recycled paper).

Nordic Ecolabelling has observed that many of the printing companies that have
followed this option have values in the region of 5 kg or lower. In connection
with the development of the fourth generation of the criteria Nordic Ecolabelling
registered a relatively wide distribution, from approximately 5 kg up to approxi-
mately 100 kg per tonne of purchased printing paper amongst sheet fed, heatset
and coldset offset printing companies. Accordingly the figure of 20 kg per tonne
of product has been selected as a discretionary figure for the level at which points
are no longer scored.

Points can be gathered from several different measures and printing companies
that already think in terms of waste minimisation are rewarded, and a high degree
of flexibility is offered to printing companies that wish to achieve a licence. The
goal in the longer term is printing companies generating little or no waste. Mini-
mising waste also has a positive impact on the operating finances of a printing
company since costs are saved on raw materials and the removal of waste is cost-

ly.

7.19 Points for ecolabelled products and services
(P13)

The use of various ecolabelled products and services allows up to 3 points to be
scored. This option for scoring points has been introduced based on Nordic Eco-
labelling’s objective of reducing environmental impact in the life cycle of the
printed matter. A second important reason is that ecolabelling increases aware-
ness about the environment and green purchases in general. This option for scor-
ing points has been adjusted relative to the last generation of the criteria so that a
few points can now also be scored for products that are used in other areas than
the production process.

Nordic Ecolabelling has gathered data and calculated a market average for num-
ber of points for this parameter for each individual printing method in Appendix
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1. The market average of this and other parameters plus a total points supplement
constitute the points limit of a printing method for obtaining a licence (see 7.24).

Ecolabelled products and services that score the highest points are initially prod-
ucts and services used in production and therefore expected to have some influ-
ence on the environmental impact of the life cycle of printed matter. From the
fifth generation of the criteria onwards, however, the option has been introduced
of achieving 0.5 points for purchasing a minimum of 90% ecolabelled consuma-
bles within two of the categories photocopying paper, toilet tissue, hand soap and
detergents — i.e. items that are not directly related to production but are neverthe-
less purchased by printing companies. Similarly, points can be score for toner
cartridges and office machines used at the printing company’s office.

Other categories may be included subject to an assessment by Nordic Ecolabel-
ling. Similarly, Nordic Ecolabelling will assess whether other product types in
production than those specified should qualify for 1 point.

A minimum percentage limit of the quantity needed to qualify for points has
been introduced in relation to the points options transferred from the criteria of
previous generations (e.g. ecolabelled cloths and rags, working clothes, etc.).

From the fifth generation of the criteria, the points for Nordic ecolabelled adhe-
sive were no longer available since it is no longer possible to ecolabel adhesives
for graphic production. Points for Nordic ecolabelled or EU ecolabelled paper
have been removed against the background of the new weighted calculation for
paper below in connection with the mandatory requirement for a minimum pro-
portion of environmentally-friendly paper and the option of scoring points for the
choice of paper (7.5 and 7.6).

In order to score maximum points, points must be collected for several types of
ecolabelled products or services.. Although only few points are awarded for each
measure, this will serve to increase general attention on environmental issues.
This is confirmed by Nordic Ecolabelling’s experience of licences within the
area of hotels and shops. Printing companies that have already been thinking
along these lines will be rewarded and moreover, this system offers a high degree
of flexibility since it encompasses many different measures.

7.20 Mandatory requirements for solvents (011)
According to a new requirement, the printing company must install local extrac-
tion devices at the printing presses, if the VOC consumption exceeds 9 kg of
VOC/tonne of product The reason for this requirement is Nordic Ecolabelling’s
objective of reducing health problems, including poor working environment.

The requirement comprises all printing plants on all printing machines with more
than two printing plants/varnish units if the annual VOC consumption for the
individual printing method is more than 9 kg per tonne of product (or approx.

7 kg per tonne of paper consumption) irrespective of printing method. Based on a
proposal during the hearing, Nordic Ecolabelling introduced a method according
to which the VOC consumption for each printing machine could be calculated.
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As a result, extraction devices could be installed only on the machines with an
excessively high VOC consumption. Moreover, Nordic Ecolabelling introduced
the option of having only a central extraction device if the printing machine is
incorporated as part of the design of the machine (e.g. certain digital printing
machines).

This means that some 25% of typical sheet fed offset printing companies must
either install an air extraction device or reduce VOC emissions in accordance
with data from Nordic ecolabelled printing companies whose primary method
was sheet fed offset printing in February 2010. Printing companies with only
sheet fed offset printing of up to 1000 tonnes of paper annually had an average of
5.1 kg of VOC/tonne of paper consumption and those above that level had an
average of 5.6. This means that large printing companies have approx. 9% higher
average VOC consumption. See more about the reason for the requirement in
7.21, Points for working environment.

7.21 Points for working environment(P14)
Printing companies may now score up to 3 points for introducing measures to
improve the working environment. This has been selected as an area in which
points may be scored based on Nordic Ecolabelling's health objectives.

This points option was suggested based on work made at the Occupational Medi-
cine Ward of St. Olafs Hospital in Norway, resulting in a guide to conducting
risk assessments in relation to the working environment (Sivertsen et al 2004).

Nordic Ecolabelling has estimated the market average for points relating to this
parameter to be 0 for all printing methods. The sum of the market average for
this and other parameters, plus an overall points addition, constitutes a printing
method’s points limit for obtaining a licence (see Section 7.24).

Besides the requirements that already contribute to an improved working envi-
ronment such as points for washing agents and VOC extraction, it is possible to
score points for conducting an external working environment review. The review
must not be older than 3 years and must include a general assessment of:

paper dust

exposure to solvents
noise

ergonomics

heavy lifting

0O O O O O

and a special assessment of:

washing of rubber blankets and rollers as well as cleaning of ink baths
replacement of printing plates

processing of printing plates (e.g. rubberising/cleaning)

cleaning and maintenance of printing plants

0 O O O
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In order to score points the review must also include a plan for follow-up
measures. Documentation is a copy of the report as well as a description of
planned and completed follow-up measures. Such an external working environ-
ment review can be conducted by the regulatory working environment authori-
ties. If the company has an OHSAS 18001 certificate this can be used as docu-
mentation. However, it is a condition that the review encompasses the items re-
ferred to in the requirement. It is important that skilled persons within the indi-
vidual area make the review and assessment. Irrespective of the authority used,
the persons making the assessment must have qualifications within the specific
area. No points can be scored by making a so-called workplace evaluation as it is
the company itself that is responsible for making this review.

The hearing proposal also included several alternatives to points for working
environment. After a new assessment and based on hearing comments some of
these alternatives have now been removed. Points could also be scored for tech-
nologies reducing the amount of solvent vapours and technologies for dampen-
ing. The requirement for limiting paper dust and particles in the air has been
maintained.

The reason why the items referred to were removed was that it is better to substi-
tute chemicals by others less harmful to health. By granting points for local ex-
traction to avoid VOC emissions, printing companies that are not inclined to re-
place their chemicals can still score points and thus potentially miss an oppor-
tunity to substitute chemicals with a high VOC content.

Most printing companies adjust air humidity. The primary reason is to avoid that
the paper curls. As a result the potential for distinguishing between good and
poor printing companies is too small.

7.22 Points for water consumption (P15)

As a new option printing companies may score up to 2 points for water consump-
tion of up to 2000 litres/tonne of product. Water consumption has been selected
as an area in which points may be scored against the background of Nordic Eco-
labelling’s goal of improving resource efficiency.

Nordic Ecolabelling has estimated a market average for points regarding this
parameter for each printing method in Appendix 1. The market average total for
this and other parameters, plus an overall points addition, constitutes a printing
method’s points limit for obtaining a licence (see Section 7.24).

The printing company may score up to 2 points depending of the water consump-
tion per tonne of product. Points are connected to water consumption on a linear
basis. The values are based on data collected from Nordic ecolabelled printing
companies and data from the literature (see Appendix 1). Examples of points:

e 500 I/tonne 2 points
e 500 - 2000 l/tonne 1 point
e 2000 I/tonne and above 0 points
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The reason why water consumption scores 0 points at or above 2000 I/tonne of
product is that data for water consumption examined by Nordic Ecolabelling may
total up to this level (see information in Appendix 1). If printing companies have
other activities not related to the printing operations the water consumption from
these activities may be deducted following an assessment by Nordic Ecolabel-
ling. It is a condition that the printing company can measure the water consump-
tion related to these activities.

7.23 Points for print quality (P16)

As a new option printing companies may now score 1 point if they have a certi-
fied system in place for print quality in accordance with the 1ISO12647 series or a
standard based on 1SO 12647. Credibility considerations underlie the scope for
points in this area. The standard is an international standard for graphic produc-
tion. An example of a standard based on ISO 12647 is Validation Printing Sys-
tem (VPS) from the Fogra research institute (Forschungsgesellschaft Druck
e.V.). In order for a Fogra certificate to be awarded substrate colour, gloss, du-
rability, light fasteners, fading, colour fastness and precision, homogeneity and
evenness are assessed.

Previous generations of the criteria contained no quality requirements, since this
can be a difficult area to define and there was a risk that the criteria would cause
the printing companies some extra administrative work. Furthermore, Nordic
Ecolabelling was of the opinion that the printing companies were already paying
attention to this area.

One of the reasons why quality did not previously form part of the criteria was
that, in general, it is not relevant to Nordic Ecolabelling to impose requirements
regarding print quality. It should be up to the customer and the printing company
to agree on this.

Nordic Ecolabelling has estimated the market average for points relating to this

parameter to be 0 for all printing methods. The market average total for this and
other parameters, plus an overall points addition, constitutes a printing method’s
points limit for obtaining a licence (see Section 7.24).

There are many different views on what constitutes print quality. In a report on
quality in the daily press (Hallmén et al 2004) the authors point to a number of
different views on quality: Satisfied customers, technical print quality, good ser-
vice, speedy delivery. Other examples of quality requirements might be archiv-
ing requirements, protection against forgery, the surface of the printed matter,
colour, the opacity of the paper etc.

The technical terms for quality used by newspaper presses, especially in Sweden,
are based on 15012647 — 3:2004 and/or IFRA® Track 3.0. In the industry,
IFRA’s guidelines are considered to be tougher than the ISO guidelines.

! Ifra is the world's leading association for the publishing industry. Ifra's name originates from
"INCA-FIEJ Research Association”. "INCA" is an abbreviation for "International Newspaper Colour
Association" and "FIEJ" for "Fédération Internationale des Editeurs de Journaux". Today the name
"Ifra" is used.
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A second part of the quality concept might be the training received by print
workers. In Sweden, the industry (Swedish Graphic Companies Federation,
GFF, and the Swedish Media Publishers Association, TU) and the trade union
(the Graphic Industries’ Union, GF) have created an educational programme
called Grafiska Utbildningsfonden. One feature of this programme is that it ena-
bles print workers to obtain certification as coldset and heatset printing compa-
nies.

ISO 12647 certification is not yet widespread amongst printing companies. How-
ever, there is increasing demand amongst buyers of printed matter for uniform
quality irrespective of which printing company produces the printed items
(Abildgaard Pedersen 2008). One point is scored if the printing company is cer-
tified.

7.24 Counting points (Section 5)

A system of points has been compiled in order to safeguard the greatest possible
potential for product development and innovation and thus utility of the criteria,
while at the same time ensuring low environmental impact. This means that if a
printing company has made advances in one area it may be less well developed
in other areas, provided that the overall environmental impact is low.

Industry average and level of requirements

A minimum points score based on observed or assessed industry averages must
be achieved in order for a licence to be awarded. This score varies depending on
the printing method used since Nordic Ecolabelling does not wish to promote any
one method over others, but would rather stimulate improvements of the individ-
ual method. The methods fulfil different functions and customer wishes and the
levels of points scored by the individual methods are accordingly not compara-
ble.

The requirement as to total score is the most important requirement since it most
clearly distinguishes the printing companies with the best environmental perfor-
mance from the rest. Nordic Ecolabelling is of the view that considerable poten-
tial exists for improvements since there are wide variations in environmental
performance and since the industry is developing quickly.

The level of the requirement has been set in such a way that a score must be
achieved that lies 5 t010% above the score that would be achieved if a printing
company had an average score for the market in each area in which points are
available (see overview of scores in Appendix 1). In order to take account of the
fact that a percentage addition would have greater consequences the higher the
industry average, the 10% supplement applies to an industry average of 50 or
below and 5% to an industry average of 100% or above. In between the scale is
linear. This means that the percentage addition is equal to 15-x/10, where X is
equal to the industry average in the range in question.

Nordic Ecolabelling has analysed licensing data in order to gain an overview of
average market values for the individual parameters for all printing methods. In
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order to verify these values a comparison has been performed with values from
the literature where such values have been available. A large number of values
have been reported in various studies reviewed by Nordic Ecolabelling. These
are referenced in Appendix 1. Taken together with the large number of licences
this entails that the expert group is of the view that they have gained a thorough

picture of the average for the industry.

The information base provides an accurate picture of the levels of the printing
companies since the calculation is based on sound data for each individual pa-
rameter within the individual printing method. Printing companies that have not
provided information on waste paper are excluded from the calculations, and
accordingly the average provides a relatively certain picture. This means that for
this calculation Nordic Ecolabelling has a data set comprising 112 data, since
each of the 8 printing methods has been analysed with respect to 14 parameters.

With the new parameters and printing methods there will be even more data (two
new printing methods and four new parameters: energy consumption, working
environment, water consumption, quality = > 2*(14+4)+8*4 = 68 items of data in
total 170 data). In the case of the new parameters Nordic Ecolabelling has per-
formed an assessment on a basis of experience and qualified estimates of the

average level of the industry.

In order to illustrate developments, a theoretical score has been calculated on the
basis of updated industry values recorded in February 2010 (Nordic Ecolabelling
2010). The calculation was conducted in the same way as when Nordic Eco-
labelling set the level of the requirements in 2005, i.e. the level is 10% higher

than the average for the market:

Table Fejl! Henvisningskilde ikke fundet.a. Comparison of market data for 2005 and for
2010, showing the number of points to be achieved if the requirements in the fourth genera-
tion of the criteria were to be based on market data from 2010 (see Appendix 1). The table al-
so shows the tightening required for each individual printing method.

Printing method Points in Estimated points Compared
version 4 score using data to 2005 (%)
from 2010

Sheet fed offset 56 80 43
News print 89 100 12
Form print 56 83 48
Coldset rotation (except news print and form 56 95 70
printing)

Heatset rotation 71 87 23
Rotogravure 60 96 60
Flexographic printing (except news print) 59 102 73
Digital printing and photocopying 84 99 18

The results of this analysis show how much the required points score for the var-
ious methods needed to be tightened if the requirements were not changed and if
the updated industry values were applied instead. Such tightening would entail
that almost 70% of the Nordic ecolabelled printing companies would lose their

licence (Nordic Ecolabelling 2010a).
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In the fifth generation of the criteria changes have been made in several cases in
the way in which the parameters are calculated and new parameters have been
added. Accordingly the points limits are not comparable to those applicable in
the last generation of the criteria. In addition the maximum attainable score has
been changed from 115 to 121. The following table shows the new points limits.

Table Fejl! Henvisningskilde ikke fundet.b. Points required in order to qualify for a licence
in accordance with the requirements in the fifth generation of the criteria based on data ob-
served in 2010 (see Appendix 1).

Printing method Industry average | Required
2010 minimum
score
Sheet fed offset (excluding packaging and 54 63
envelope)
News print with coldset 84 90
Coldset, forms 59 68
Coldset rotation (except news print and 70 78
form printing)
Heatset rotation 59 68
Rotogravure 68 76
Flexographic printing (except envelope 77 85
production)
Digital printing and photocopying 72 79
Envelope offset 68 76
Envelope production with flexography 72 80
Packaging offset 46 56

Overall this means that the level of the requirements is strict and that the printing
company must be better than average based on an overall assessment. On aver-
age only 20-30% of printing companies will succeed in reaching the minimum
score without altering their production.

This assessment is based on the total points score needed to gain a licence being
the sum of an average of each parameter plus an addition. Most are good at some
parameters and poor at others. As a result it is difficult to be good at all parame-
ters.

In consequence, the figure of 20-30 % is an estimate. For practical reasons Nor-
dic Ecolabelling cannot have a more precise picture of the number of points
scored by each printing company based on the new requirements and thus calcu-
late how many will actually meet the requirements. Although there may be other
requirements than the points limit such as mandatory requirements for chemicals,
minimum quantity inspected and ecolabelled paper as well as maximum energy
consumption, Nordic Ecolabelling finds that the points limit is the controlling
factor for being awarded a licence. Since the requirement for the points limit is
strict very few printing companies can acquire enough points to get a licence if
they are close to the mandatory values of e.g. VOC and energy consumption.

The mandatory requirements applicable to, inter alia, maximum energy con-
sumption and local extraction in the event of high VOC levels provide extra se-
curity that the printing companies with the highest levels will not qualify for an
ecolabelling licence.
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Multiple printing methods in the same printing company

The option of adding together the total points limit for several printing methods
was changed in the fifth generation of the criteria, as a result of which the re-
quirements for each individual method must always be met.

Printing companies can total up parameters such as VOC consumption per tonne
of product for each individual method without difficulty since the chemicals con-
cerned will almost always be linked to a specific printing method. Paper quantity
and the type of paper grades used in the various printing methods will also be
relatively easy to manage. Nor is it a problem to total up what are termed tech-
nology points separately (e.g. points for recycling washing agents in the printing
press).

There are some individual parameters, however, that for practical reasons can be
totalled up for the printing operation as a whole, e.g. water consumption and the
quantity of mixed waste, even if the printing company operates multiple printing
methods. The requirements to be summarised for the entity as a whole are Type
of printing company (O1), Print suppliers (O2), Suppliers of finishing services
(03), Pressure-sensitive adhesives (O6), Plastic packaging and laminates (O8),
and Waste plan (010).

Points options that can be summed up are Energy efficiency measures and carbon
dioxide emissions (P10), Ungraded waste (P12), Ecolabelled products and ser-
vices (P13) and Water consumption (P15). See also waste paper and energy con-
sumption below.

Based on comments during the hearing concerning inappropriate administration
it was decided to enter in the section on points options for type of chemicals that
the printing company can add points for several printing methods if the same
chemical is used in these printing methods. For adhesives (P4) it applies that the
printing company can always count all points for the entire printing company
since adhesives are not linked to a specific printing method.

For VOC where several different chemicals often contribute to the calculation it
was decided that unless the printing company makes its own separate registra-
tions, the quantities of a VOC chemical used in more than one printing method or
in the finishing services must be distributed relative to the quantities of paper
used in the printing methods.

By requiring separate statements for each individual printing method Nordic
Ecolabelling avoids that Nordic ecolabelled printing companies have several
printing methods where the environmental conditions are so poor in respect of
one of the company’s printing methods that the company would not be able to
get a licence if it used this printing method alone. Thus one or more environmen-
tally harmful printing methods could be balanced by a good printing method in
the same printing company. This is also the reason why Nordic Ecolabelling has
decided that it is no longer possible to calculate points for the quantity of in-
spected/ecolabelled paper for an entire group.
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This approach may be a challenge with parameters which are not easily separated
without the printing company being exposed to excessive administration, i.e. for
waste paper and energy consumption. It does not make sense to distribute the
waste paper equally between the printing methods due to the major differences
depending on the printing methods in question.

Instead Nordic Ecolabelling has decided to make it possible to allocate the waste
paper and energy consumption according to what is typical for the individual
printing methods. Thus it is possible to use the market average values for waste
paper/energy consumption for the printing methods and assume that the printing
company is equally far from the average values of the individual printing meth-
ods.

If, for example, a printing company with both sheet fed (500 tonnes of paper) and
digital (100 tonnes of paper) printing generates waste paper totalling 100 tonnes
and the average waste paper percentage is 23% for sheet fed offset and 10% for
digital printing (Appendix 1 to the background document), then 8 tonnes can be
allocated to waste paper for digital printing and 92.0 tonnes to sheet fed offset
because:

10/23 = (8.0/100)/(92.0/500) and

8.0+92.0 =100
10/23 is the average waste paper ratio of digital printing to sheet fed
offset in the market
ylz is the waste paper ratio of digital printing to sheet fed offset in

the individual printing company

Since conditions must be equal, y/z = 10/23. The total quantity of waste pa-
per will be 100 tonnes, i.e. (y/100)*100 + (z/100)*500 = 100. For this to tally, y
must be 8 and z must be 18.4.

The waste paper quantity for digital printing will be 8.0 tonnes and for sheet fed
offset it will be 92.0 (18.4/100*500). If the printing company has data for each
individual printing method, then this data can of course be used.

This change entails that in order to qualify for a licence, a printing company with
multiple printing methods must satisfy the points limit for all methods. It would
be damaging to credibility if there were some printing companies that had Nordic
Ecolabels for part of their production but failed to fulfil the requirements in other
parts of the production. For the same reason, there can be no threshold limit for
the quantity of paper used determining if the printing method can be calculated
separately.

Printing methods and types of printed matter

In the fifth generation of the criteria a separate point score was introduced for
form printing. Previously, form printing had the same points limit as sheet fed
offset.
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In connection with the discontinuation of Nordic Ecolabelling’s criteria for enve-
lopes a new points limit was introduced in the fifth generation of the criteria of
printing companies for printing using envelope offset. Special machines are used
for offset printing of envelopes which do not require the products to be cut. If
envelopes are printed digitally, the printing company in question should only use
the points limit for digital printing. Envelope production itself takes place by
means of flexography and accordingly this printing method must be used, even if
nothing is printed on the envelope.

In addition, the fifth generation of the criteria introduced a points limit for pack-
aging printing using offset on paperboard. Nordic Ecolabelling has compiled
data on these methods, and these data provide the basis for the level of the re-
quirements for total score. In some situations, for example in the case of energy,
data has been lacking and has therefore been transferred from similar printing
methods where Nordic Ecolabelling has been of the view that a comparison is
possible (see Appendix 1). If the need arises and it proves relevant and practical-
ly possible, it may be appropriate to introduce additional categories.

For detailed descriptions of the various technologies and types of printed matter,
Nordic Ecolabelling refers to Section 2.1.2 (divided into products) and 2.2.3 (di-
vided into printing technologies) of the BAT reference document for printing
(European Commission 2007) and Section 2 of the Nordic Council of Ministers’
BAT report.

In addition to the necessary degree of flexibility, the points system used in the
criteria can also compensate for differences between the printing companies
which the companies themselves would have difficulty in influencing. This
would include factors such as the printing company’s size, customer base and
customer requirements, differences between the Nordic countries etc.

In the first generations of the criteria the points system was organised at order
level. This entailed a great deal of administration and for this reason the calcula-
tion of points was moved to process level. This means that it will not be neces-
sary to perform points calculations for each order which is to carry the Nordic
Ecolabel. Now it will be sufficient to perform the calculations at the time of ap-
plication and thereafter at least once a year in order to ensure continuous compli-
ance with the points limit.

Areas in which points may be scored

In the earlier generations of the criteria the points system was divided into sub-
processes, and as a result there were points limits for film and printing form pro-
duction, printing and finishing. In order to improve the clarity of the document
relative to the earlier generations of the criteria, there is now a single points sys-
tem encompassing all sub-processes. Points may be scored in the following are-
as:

Table Fejl! Henvisningskilde ikke fundet.c. Areas in which points may be scored.
See the description of the individual areas in the preceding section.

1. Choice of paper
2. Waste paper
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Type of chemicals

Film and printing form production
VOC (volatile organic compounds)
Energy (including energy consumption)
Waste minimisation

Ecolabelled products and services

. Working environment

10. Water consumption

11. Quality

©|0 N 01w

The relationship of the scores to life cycle assessments

The maximum numbers of points available have been selected in such a way that
areas that are normally encompassed by known life cycle studies will at best of-
fer 100 points. Areas that are not normally encompassed by life cycle studies but
which are covered by the requirements such as quality, renewable resources,
working environment and ecolabelled goods are not counted in the 100 points
(see the overview of points in Appendix 1).

It is therefore possible to gain an impression of the percentage weighting of the
various areas. This weighting is based on life cycle studies and a relevance, po-
tential and controllability assessment (RPS). The RPS assessment is described in
Nordic Ecolabelling's Environmental Philosophy. It is important to bear in mind
that only the options for points will be counted in the points calculation. For
example, chemical requirements are an important part of achieving a licence, but
are not “weighted” in the points system. This means that the true weighting of
the requirements in the criteria cannot be seen from the points system. For exam-
ple, there are a number of chemical requirements in Appendix 1. These require-
ments accordingly increase the weight on chemicals if one looks to the totality
and not simply to the points system.

7.25 Other areas that have been discussed

A number of requirements and options for points were discussed in the work
process. Some of these were not included in the criteria. These are discussed
below.

A printing method for corrugated cardboard flexography

Nordic Ecolabelling considered introducing corrugated board flexography as a
printing method of its own. Corrugated board is made of paper materials consti-
tuting a very large part of the total paper production. However, it is not possible
to introduce this printing method as long as the material (linerboard and corru-
gated medium) for producing corrugated board (containerboard/case material) is
not governed by the Nordic or European paper criteria.

Production of corrugated board takes place by means of conversion, i.e. support-
ing two layers of cardboard with a medium layer of folded paper. This process
comprises gluing in connection with the conversion and is therefore considered a
sort of finishing service in the criteria of the printing companies although it typi-
cally takes place before printing.
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Points for transportation of goods

Nordic Ecolabelling considered a number of approaches to awarding points for
environmentally-friendly transportation of goods, but decided against incorporat-
ing this factor. The transportation of goods is a complex area, which in many
cases would be very difficult for a printing company to control, since printing
companies often do not have their own means of transport or purchase transport
services themselves. Moreover, a long chain of carriers will often be involved.

Transport requirements and use vary considerably within the industry. Accord-
ing to Enroth, transport-related carbon dioxide emissions after the paper mill
stage make up 4-35% of total emissions during the life cycle of a printed item
(Enroth 2010a).

However, as a separate points option transport is included in the option for scor-
ing points for a carbon dioxide report that follows Intergraf’s recommendations
(see Section 7.16). GA’s climate calculator follows the Intergraph recommenda-
tion and includes the following forms of transportation:

— combustion of fuel in own or leased vehicles

— transport of paper and other substrates to the printing company
— transport of products to and from subcontractors

— transport of products to the printing company’s customers

— staff transport to and from work

Other areas include upstream transportation of e.g. pulp to paper mills and paper
to distribution centres.

Requirements applicable to nanomaterials

Nordic Ecolabelling considered prohibiting the use of nanomaterials by printing
companies and in printed matter. The greatest cause of concern is the use of na-
noparticles that might be released and thereby have an impact on health and the
environment. Since nanoparticles are so small, they can easily penetrate healthy
cells, as a result of which they may harm the cell or its DNA in the nucleus of the
cell. However, considerable uncertainty attaches to the effects of nanomaterials
on health and the environment. Since, however, Nordic Ecolabelling does not
have information to indicate that this type of compounds occurs in print chemi-
cals or materials used in the printing process, there are no grounds for imposing
such a prohibition.

Toner powder normally has an average particle size of over 7 micrometres and is
accordingly not nano size. Toner particles are pulverised and sieved in order to
obtain the correct particle size in a mechanical process (Xerox 2006), but it may
also be produced chemically. Xerox uses nanotechnology, including nano-sized
polymers and pigments, to produce the toner for its EA (Emulsion Aggregation)
toner technology. The technology is based on aggregation and according to Xer-
ox allows the particle size to be controlled precisely to a range of 3 to 10 micro-
metres (Xerox 2006).
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According to www.carbon-black.org, the carbon black products sold on the mar-
ket (including pigments in toner powder) are agglomerates with diameters be-
tween 100 and 1000 nm and are accordingly not a nanomaterial.

Requirements as to perforation of plastic packaging

Nordic Ecolabelling discussed a requirement concerning perforation of plastic
materials used to pack printed products individually. The idea was that this re-
quirement should comprise advertising matter distributed to consumers and not
envelopes packed in one package. The purpose was to ensure that these items of
printed matter were better suited for recycling and thereby reduce resource utili-
sation since a part of these items end up unopened in the recycling plants. It is an
advantage if paper from printed matter can be recycled to either new paper or
other paper products.

The background were studies conducted by INGEDE and the German postal au-
thorities. They were based on a relatively simple adjustment of the existing pack-
aging machines to perforate packaging materials. The result showed that the
printed matter will be available in the recycling process whereas previously it
ended up as non-decomposed waste (INGEDE 2008b).

Based on hearing comments Nordic Ecolabelling however decided to remove the
requirement. According to certain hearing authorities the recycling plants have
equipment that tears up plastic automatically causing the paper to be available in
the process even if the plastic is not perforated.

7.26 Other requirements (Section 6)

Other requirements encompass environmental management requirements, i.e.
requirements that legislation is complied with, that the printing company has
routines and instructions in place to ensure compliance with the ecolabelling re-
quirements while the licence remains in force. There are also marketing require-
ments, requirements that the printing company has an organisation capable of
ensuring that responsibility for these routines and instructions is allocated and
has documentation evidencing compliance with the licensing conditions available
for inspection. In version 5 of the criteria, the printing company has to write
these routines and instructions itself and upload these to the Nordic Print Portal.
Appendix 3 contains examples of routines and instructions meeting the require-
ments.

The requirements of the authorities as regards emissions of silver, copper and
chromium in printing form production (M1)

Emissions of metals by large corporations is an area which, in Europe at least, is
subject to the regulation of the authorities. So, understandably, it is a require-
ment that the regulations imposed by the authorities must be followed.

Gravure printing companies emit copper and chromium. The requirement for
documentation of compliance with authorities’ regulations is based on credibility
considerations since these metals pose a hazard to health and the environment
and there are exclusions to the chemical requirements for chemicals emitting
those metals (see Section 7.8). There are also specific requirements to emissions
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from gravure printing companies based on regulations laid down by the authori-
ties (see Section 7.14).

Silver is used for the emulsion of films in the film production. As a result, it is
not subject to the chemical requirements. The metal is very toxic for aquatic or-
ganisms. However films are rarely used since Computer-To-Plate technologies
are more common. The introduction of this requirement is therefore based on
credibility considerations and as an extra security.

Routines and instructions (M2-M7 and M13)
There are routines and instructions for:

e Documenting, processing and reporting of non-conformities, complaints
and changes
e Traceability of printed matter to carry the Nordic Ecolabel (requirement

M13)
e Record keeping and annual report
e Training

The criteria contain templates that provide help on what these routines and in-
structions should contain. The reason for the inclusion of these templates was
that very many printing companies had difficulty in knowing which routines
needed to be in place in order for the requirement to have been documented satis-
factorily. Moreover consultants were drafting templates anyway, and Nordic
Ecolabelling might therefore just as well produce them itself in order to ease the
work of all parties.

In the fifth generation of the criteria the routine for record keeping was also ex-
tended to make it clearer that compliance with the requirements must be docu-
mented retrospectively against the background of last year’s consumption. This
means that in the event of the replacement of chemicals or paper grades actual
consumption of both old and new must be included in the application/annual
statement. One can only document compliance with requirements prospectively
within a year against the background of actual measurements/ observations for a
three-month period. When a licence is awarded any three-months period must
have been completed and documented before a licence can be issued.

It transpired during the evaluation of the fourth generation of the criteria that
many printing companies were not sufficiently familiar with the routines and
instructions that had to be in place, according to the information contained in
their applications. Effective from the fifth generation of the criteria Nordic Eco-
labelling therefore opted to expand upon the requirements applicable to training
and documentation of training by the printing company. From the fifth genera-
tion onwards the printing company must specify:

e how and when the printing company is to implement the first training the
employees/staff functions involved

¢ how the printing company safeguards training in the event of staff chang-
es
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Moreover, Nordic Ecolabelling has specified that training must as a minimum
comprise:

e General introduction to Nordic Ecolabelling
e Key score options and mandatory requirements concerning:
o Energy
o Paper
oChemicals
o Waste paper
o Organic solvents
oWaste
e Procedures in the event of change of subcontractors
e Procedures in the event of changes in chemicals

The fifth generation of the criteria expands upon the routines applicable to non-
conformity to clarify the typical situations in which a printing company will reg-
ister non-conformity and accordingly will need to contact Nordic Ecolabelling
and to draft a non-conformity report. This will occur if, for example, the printing
company exceeds:

e athreshold limit (chemicals, finishers and suppliers of printing services)

e atotal score limit

e arequirement limit (VOC requirement for installation of local extraction
and energy requirements)

Record keeping routines were tightened in the fifth generation of the criteria. If a
printing company with a licence records a non-conformity based on the above
points and rectifies the situation, the printing company must submit documenta-
tion that the measures are working. In the fifth generation, routines were split up
in two: one routine for record keeping and one for the annual statement.

Marketing (M8)

The marketing requirement is more or less the same as for other Nordic Eco-
labelling product groups. In this product group, however, there is a requirement
that the supplementary wording “printed matter” must always be used when
marketing ecolabelled printed matter. This to avoid any confusion with eco-
labelled paper. Moreover a number of special requirements apply to ecolabelled
products (see below).

7.27 Special requirements applicable to eco-

labelled products (Section 6.1)
The printing company must fulfil special requirements applicable to Nordic eco-
labelled printed matter. These requirements have been selected from a credibility
perspective and on the basis of the expectations that the reader/user has of Nordic
ecolabelled printed matter. Here, Nordic Ecolabelling has focused on the most
important aspect of the life cycle, i.e. the paper and the production of the printed
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matter. In addition there are requirements based on specific consumer expecta-
tions such as products free of PVVC and perfume.

Paper in printed matter (M9)

The requirement that the majority of paper printed matter must consist of paper
that complies with the requirements applicable to inspected or ecolabelled paper
is the same as in earlier versions of the criteria document. In spite of the many
comments in the hearing, the requirement was not revised to version 4 of the
criteria, i.e. the possibility of using paper with the EU Ecolabel for Nordic eco-
labelled printed matter as well. The reasons why EU ecolabelled paper cannot be
used for Nordic ecolabelled printed matter are the differences between the Nor-
dic Ecolabelling and the EU Ecolabelling requirements and the wish that the pa-
per must have at least one environmental performance on level with inspected
paper. The differences are expressed with the weighting factors set by Nordic
Ecolabelling based on the requirements of the various schemes (see Section 7.6).
However, the Nordic Ecolabelling Board decided that paper with the EU Eco-
label can be used for Nordic ecolabelled printed matter until 30 June 2013. After
that date, paper with the EU Ecolabel may only be used for Nordic ecolabelled
printed matter if there is documentation to the effect that the paper also complies
with the Nordic Ecolabelling requirements for inspected paper.

When it comes to products made from other materials than paper it is still not
possible for such products to carry the Nordic Ecolabel. However, Nordic Eco-
labelling may consider extending the criteria in future to the effect that products
made from other materials can be Nordic ecolabelled.

In the case of the Nordic ecolabelling of printed matter comprising several dif-
ferent parts it would be unreasonable to require the entire product to consist of
inspected/Nordic ecolabelled paper. Accordingly percentage limits have been
introduced on the quantity of inspected/Nordic ecolabelled paper that a Nordic
ecolabelled printed item must contain.

Printed items which - for functional reasons - need to have a thicker back or cov-
er must consist of 80% inspected/Nordic ecolabelled paper. This will apply in
the case of for example note pads, books etc. Other printed items must consist of
90% inspected paper. This means that there will be scope for specialist printed
items comprising other materials such as plastic in the form of laminates. Ac-
cording to the Board of Technologies’ 2000 report, 90 99% of the total weight of
a printed item consists of paper. Envelopes are comprised by the category “other
printed matter” and must therefore contain 90% inspected/Nordic ecolabelled

paper.

This requirement is important in order to safeguard the credibility of ecolabel-
ling, since customers/users of printed items have expected and will continue to
expect the paper in a specific Nordic ecolabelled printed item to contain “envi-
ronmentally-friendly paper”. Thus it will not always be the overall environmen-
tal performance of the printing company that will be of most interest, but rather
the signal that the individual printed item sends.
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Against this background, the possibility of documenting compliance with the
90/80% requirement based on the annual production has been removed.

PVC in the printed matter and packaging (M10)

The requirement that the printed matter must not contain PVC has existed in all
generations of the criteria. Effective from the fifth generation of the criteria the
prohibition against PVC in packaging for Nordic ecolabelled printed matter has
been amended so that it applies to all plastic packaging used by the printing
company to package printed matter (see Section 7.10).

According to page 115 of the Nordic Council of Ministers’ BAT report on print-
ing companies, PVC is used as a print material for flexible outdoor foils used for
example as streamers for cars. Apart from this it is not usual to use PVC in nor-
mal printed matter except sometimes in laminates.

Accordingly, from the fifth generation of the criteria onwards the use of PVC in
laminates for all the printing company’s paper items of printed matter is prohibit-
ed irrespective of whether they are to be Nordic ecolabelled or not (see Section
7.10).

The prohibition against PVC in Nordic ecolabelled printed matter therefore pro-
vides an extra degree of security since Nordic Ecolabelling’s requirement that
Nordic ecolabelled printed matter must contain 80/90% inspected/ecolabelled
paper should not otherwise impose restrictions on other materials.

Fragrance (M11)

A new requirement has been introduced that the printing company may not use
chemicals if scent has been added - e.g. scent varnishes - to Nordic ecolabelled
printed matter.

Fragrance may contain substances which impact on both health and environment
and are on the Danish list of unwanted substances (Danish EPA 2010). At the
same time the use of fragrance in the production of printed matter may result in
involuntary exposure on the part of the end users of, e.g., advertising material
and may also have a negative effect on the quality of recycled paper. Moreover,
fragrance does not contribute to any improvement in the performance of the
printed matter and is therefore unnecessary. For this reason Nordic Ecolabelling
does not permit printing companies to produce printed matter to which fragrance
has been added intentionally.

Separate product samples attached to the printed matter and removable paper
items from which fragrance is released if the surface is scratched are exempted.

Nordic Ecolabelling considered prohibiting intentional addition of fragrance to
any of the printing company’s printed items, irrespective of these carrying the
Nordic Ecolabel or not. However, Nordic Ecolabelling found that it would be a
giant step to introduce a total immediate prohibition and will instead consider
introducing a total ban on or just a prohibition against printed matter aimed at
children in the next revision.
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Printing companies as suppliers (M12)

In order that buyers and end users of printed matter can always be confident that
all printing companies involved in the production of Nordic ecolabelled printed
matter comply with the requirements, all printing companies used as suppliers in
the production of Nordic ecolabelled printed matter must also be Nordic eco-
labelled. Effective from the fifth generation of the criteria the requirement also
applies to the printing of covers. In the last generation of the criteria there was
no requirement that the cover should be printed by a Nordic ecolabelled printing
company so long as other paper in the printed matter made up 80/90 % of the
weight of the printed matter.

Finishers as suppliers (M12)

In the fifth generation of the criteria Nordic Ecolabelling reintroduced a require-
ment from the third generation that so-called chemical finishing (finishing in-
volving glue, varnish, laminates and mounting foil) of Nordic ecolabelled printed
matter must be conducted by inspected finishers.

This applies even if the use of finishers is rare, i.e. even if total external finishing
accounts for less than 5% calculated as purchased paper for orders for external
chemical finishing (see Section 7.4). The requirement was reintroduced in light
of the tightening of the threshold limits for chemicals in the fifth generation of
the criteria (see Section 7.8).

Discontinued product requirements

The requirement restricting wet-strength in envelope paper was included in all
generations of the envelope criteria. Wet-strength agents are detrimental to the
recycling process. Since in Nordic Ecolabelling’s experience it is very rare for
envelopes to be produced from paper containing wet-strength agents, the re-
quirement concerning wet-strength agents has not been transferred from the en-
velope criteria to the criteria of the printing companies.

7.28 Use of the Nordic Ecolabel

The instructions concerning use of the Nordic Ecolabel apply both to printing
companies and to the printed matter itself and have not been amended since the
last version of the criteria document. However, instructions has been made
clearer in that they now specify that there should be no risk of confusion about
what the Nordic Ecolabel applies to. This might in particular be applicable in the
case of packaging and cardboard boxes.

Nordic Ecolabelling has transferred the requirement from the envelope criteria
according to which Nordic ecolabelled envelopes must have the supplementary
wording «envelope».

8 Key changes relative to previous ver-
sions of the criteria

In the fifth generation of the criteria the name of the product group was changed
from “Printing companies” to “Printing companies and printed matter” in order
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to further stress that the criteria also focus on ensuring that the environmental
profile of the individual item of printed matter is satisfactory.

Silk screen and letterpress printing were left out of the fifth generation of the
criteria since there was no interest in ecolabelling these methods of printing.
Envelope production with flexographic printing, offset printing of envelopes and
offset packaging printing have been added as new printing methods.

The work to formulate the fifth generation criteria included matters that were
identified as important for the future when the fourth generation criteria and oth-
er areas were developed. The major changes and tightening in the fifth genera-
tion of criteria are:

e Requirements have been introduced for energy consumption in
kWh/tonne of product, both in terms of points and a mandatory require-
ment.

e The points limit has been tightened — for sheet fed offset by 40%.

e A new functional unit has been introduced: environmental parameters
must be calculated relative to tonnes of product produced instead of
tonnes of paper purchased/used.

e The requirements must be calculated separately for each printing method.
As a result, it is no longer possible to conceal a bad printing method with
a good one.

e New ways of scoring points have been introduced: energy consumption in
kWh/tonne of product, carbon dioxide charting, working environment
technologies, consumption of chemicals in CTP, water consumption and
print quality.

e The 5% threshold limit for chemicals and materials now only applies to
chemicals used in the process (i.e. chemicals which do not end up in the
printed matter). For chemicals and materials that end up in the printed
matter, 99% must comply with the requirements.

e The list of prohibited especially problematical substances in chemicals
and materials at the printing company has been extended to encompass all
substances referred to in the European REACH legislation as Substances
of Very High Concern (SVHC) and substances classified by CMR 3 cate-
gories according to the old chemicals legislation (not covered by the
SVHC concept). However, there are certain exemptions for gravure.

e Allergenic chemicals at the printing company are prohibited. However,
there are certain exemptions for chemicals being typically allergenic that
cannot easily be substituted.

e There is an upper limit to the size of the printing company's stocks of old
chemicals not listed in the Nordic Print Portal in relation to the quantity
purchased in each chemicals category

e Chemicals for film and printing form production are now encompassed
by the general chemical requirements (environmental hazard, health risk
and particularly problematic substances) as well as the VOC requirement.

e A lower limit has been introduced specifying how large the portion of in-
spected/ecolabelled paper must be.
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e Paper requirements have been tightened. In future there are stricter re-
quirements for Nordic ecolabelled paper than inspected paper. As a result,
weighting has now been introduced to paper carrying the Nordic Eco-
label, inspected paper and paper carrying the EU Ecolabel.

e Arequirement has been introduced for the installation of air extraction if
the printing company has a high VOC emission level.

9 Expected environmental effects

The fifth generation of the criteria focused on introducing an energy parameter in
the points system and on raising the general points level. Raising the general
points level is accordingly expected to have a beneficial effect in relation to the
parameters measured by Nordic Ecolabelling so far (see Section 3).

10 New criteria

In the future criteria, Nordic Ecolabelling will follow developments and tighten
the requirement levels regarding total score in relation to the new market levels
(see Section 7.24).

Moreover, Nordic Ecolabelling will evaluate the possibilities of introducing:

e A functional unit based on floor space (see Section 7)

e Requirements for other printing materials than paper (see Section 7.2)

e An adjustment of the points formula for inspected/ecolabelled paper so that
the score better reflects the weighting factors for the various paper grades
(see Section 7.6)

e A lower threshold limit for process chemicals (see Section 7.8)

e Requirements for classification of chemicals applicable at substance level
(see Section 7.8)

e Requirements for printing inks to prevent problematic substances in materials
manufactured from recycled paper (7.8)

e A quantitative CO2 parameter (see Section 7.15)

e A ban on fragrance in all items of printed matter or in printed matter aimed at
children (see Section 7.27).
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Appendix 1 Overview of scores and observed values

Theoretical maximum scores

Printing method Choice | Waste Type of chemicals® Repro | VOC | Energy |Wa- |Waste | Ecolabelled productsand |Working |Qual- | Total | LCA
of paper ter services environ- | ity total ?
paper ment
Sheet fed offset (not envelopes/packaging) 25 10 5+7+3+3+2 3 20 20 2 10 3 3 1 117 100
Coldset, news print 25 10 5+7+3+3+2 3 20 20 2 10 3 3 1 117 100
Coldset, forms 25 10 5+7+3+3+2 3 20 20 2 10 3 3 1 117 100
Coldset rotation (not news print/form printing) 25 10 5+7+3+3+2 3 20 20 2 10 3 3 1 117 100
Heatset 25 10 5+7+3+3+2 3 20 20 2 10 3 3 1 117 100
Gravure printing 25 10 5+7+3+3+2 3 20 20 2 10 3 3 1 117 100
Flexographic printing (except envelope produc- | 25 10 5+7+3+3+2 3 20 20 2 10 3 3 1 117 100
tion)
Digital printing and photocopying 25 10 5+7+3+3+2 3 20 20 2 10 3 3 1 117 100
Offset printing, envelopes 25 10 5+7+3+3+2 3 20 20 2 10 3 3 1 117 100
Offset printing, envelopes 25 10 5+7+3+3+2 3 20 20 2 10 3 3 1 117 100
Offset, packaging 25 10 547+3+342 3 20 20 2 10 3 3 1 117 100
3
T) Maximum points for type of chemicals encompass:Renewable resources (mineral or vegetable) or Watebased/not waterbased 5, Problems in the recycle process of printing inks 7and adhesives 3, Cleaning agents volatility as well as dampening solutions 2.
2) The LCA total is excluding points for chemicals based on renewable resources or water based chemicals 5, type points for chemicals related to working environment (cleaning agents 3 +dampening solutions 2), ecolabels 3, working environment technologies 5 and
quality 1.
Reference points 4th generation of the criteria based on observed values 2010 (licence and literature data etc.)
Printing method Choice | Waste | Type of chemicals: Repro VOC Energy | Waste | Ecolabel- | Total | Per- Calcu- | Change
of paper (Renewable + Waterbased+Recycl. inks) + Cobolt + ling centage | lated compared
paper Adhesive +Cleaning agents + Dampenings solutions addi- level to 2005
tion (%)
Sheet fed offset 23,7 4,6 14,2 2,7 153 33 72 1,0 720 |78 80 43
News print 25,0 83 12,4 2,6 29,6 37 11,7 0,7 940 |56 100 12
Form print 248 59 9,1 1,0 24,6 4,6 54 0,2 756 |74 83 48
Coldset rotation (except news print and form 23,9 57 12,3 3,0 29,2 3,7 9,6 1,3 88,7 |61 95 70
printing)
Heatset 14,2 5,2 14,1 3,0 25,2 5,0 12,7 0,4 798 |70 87 23
Gravure printing 17,3 8,5 14,1 3,0 27,3 5,0 12,5 25 90,2 |60 96 60
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Flexographic printing (except news print) 24,7 8,1 15,0 2,0 29,6 3,6 9,5 39 96,4 |54 102 73

Digital printing and photocopying 25,0 83 8,6 5,0 29,3 3,0 9,9 4,0 931 |57 99 18

Reference points 5th generation of the criteria based on observed values 2010 (licence and literature data etc.)

Printing method Choice | Waste | Type of chemicals: Repro | VOC | Ener- Waste® | Eco- Water | Work- | Qu | Total | Per- Score
of paper gy? label- con- ing ali- centage | re-
paper® ling sump- | environ | ty? addi- quire-

tion ron- tion ments
ment”

Sheet fed offset 8,3 4,7 13,7 1 72 12,6 4,5 1,0 1 0 0 53,7 |96 63

Coldset, news print 17,1 8,6 10,4 1 19,7 |17,6 75 0,7 1 0 0 836 |66 90

Coldset, forms 9,1 6,1 7,1 1 156 |14,1 4,5 0,2 1 0 0 58,7 |91 68

Coldset rotation (except news print and form 8,4 6,0 10,3 1 19,3 | 15,0 75 1,3 1 0 0 69,8 |80 78

printing)

Heatset 1,6 54 12,1 1 16,0 |143 75 0,4 1 0 0 59,3 |91 68

Gravure printing 3,8 8,0 12,1 0 18,0 14,8 75 2,5 1 0 0 67,7 8,2 76

Flexographic printing (except envelope production) | 9,0 8,4 9,0 1 19,7 17,0 75 3,9 2 0 0 7715 |72 85

Digital printing and photocopying 12,2 8,6 16,6 3 16,0 39 75 4,0 0 0 0 71,7 7.8 79

Envelope offset 8,3 10,0 13,7 1 116 |17,2 4,5 1,0 1 0 0 68,3 |7,39 76

Envelope production with flexography 9,0 75 9,0 1 19,7 |16,6 75 1,0 1 0 0 723 |78 80

Packaging offset 2,3 1,1 13,7 1 10,4 |109 4,5 1,0 1 0 0 459 104 56

T) Working environment estimated at O point for all printing methods.

2) Points for quality estimated at 0 point for all printing methods.

3) Paper points estimated as a total weighting of 0. 7relative to most paper being inspected (gives a weighting of 0.8) and an increasing part is EU ecolabelled (weighting of 0.7). However, the weighting is 0.8 for news print and packaging offset since the EU Eco-
label criteria do not comprise paper for these methods.

4) Energy efficiency and carbon dioxide review are estimated at 0 point. As a result, reference points for energy are equal to points for observed energy consumption.

5) Waste minimising technologies are estimated at 2 points for sheet fed offset, form printing, envelope printing and packaging offset and 5 points for other printing methods. Points for quantity of ungraded waste are estimated at 2.5 for all printing methods.

6) Additional points for envelope offset have been reduced since this area cannot get more waste points (the contribution to waste paper should have been 0.9 point).
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Observed values and average assessment according to old parameters of primarily the Nordic and European markets

This table shows market average data used to set the score levels in the above table. The basis is both literature data and licence/pilot data. Nordic Ecolabelling wishes to keep data from licen-
sees, applicants and pilot enterprises secret. This is the reason why these data are hidden. Licence/pilot data are based on average except for data sets which may have deviating values. In these
cases the middle value has been used (quantity of inspected/ecolabelled paper and kg of VOC per tonne of paper). In respect of waste paper, printing companies that have not stated this infor-
mation have been taken into consideration and have been removed from the average. Data have been extracted from the Nordic Print Portal in February 2010. Data are generated by the printing
companies' data entries and represent data between 2006 and 2009. In case of more data sets the values are weighted based on the number of printing companies represented in the data set.

Printing method Nordic Inspect- | Choice of Waste paper | Type of chemicals: Repro | VOC Energy Waste Eco-
eco- ed paper % (Renewable + Waterbased+Recycl. kg/tonne of pur- labelling
labelled | finishing | %% inks/varnish) + Cobolt + Adhesive chased paper
printing | (av.) + Cleaning agents + Dampening
(av.) solutions (points)?

Sheet fed offset

Analysis licences spring 2010 (sheet fed
offset "largest” method):
187 with only sheet fed offset

Overall evaluation sheet fed offset 2010

Coldset rotation (not news print/form
printing)

Analysis licences spring 2010 (coldset
the largest method), 9 only coldset

Overall evaluation heatset 2010

Coldset, news print

18 newspaper companies including
editorial staff — data from 2008 in
Sweden (MINT 2009).

Analysis pilot companies spring 2011:
2 with only news print

Analysis licences spring 2010 news print
the largest method
34 only news print

Overall evaluation news print 2010

Coldset, forms

Analysis licences spring 2010 form
printing the largest method
5 only form printing

Overall evaluation form printing 2010

Heatset
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Printing method

Nordic
eco-
labelled
printing
(av.)

Inspect-
ed
finishing
(av)

Choice of

paper
%"

Waste paper
%

Type of chemicals:

(Renewable + Waterbased+Recycl.
inks/varnish) + Cobolt + Adhesive
+ Cleaning agents + Dampening

solutions (points)?

Repro

VvVOC
kg/tonne of pur-
chased paper

Energy

Waste

Eco-
labelling

Survey of leading European publication
printing companies. Data for heatset 9
offset printing companies 2002: average
54,000 tonnes produced per plant
(Enroth 2006). VOC calculated to per
tonne of purchased paper.

17

2,5

Estimated data for European average
15,000 tonnes of purchased paper web-
offset plant with modern solvent recov-
ery 2006 (Bjurstedt 2007). VOC calcu-
lated to per tonne of purchased paper
with Enroth data on waste paper.

Selected German publication printing
companies. Data for Schlott web-offset
2005: average 46,000 tonnes of paper
purchased per plant (Bjurstedt 2007).
VOC calculated to per ton purchased
paper.

Analysis licences spring 2010 (sheet fed
offset "largest” method):

13 with only heatset. Average 33,400
tonnes

Analysis licences spring 2010:

8 with only heatset where the printing
company has made a manual calcula-
tion according to the criteria method
(subset of above).

15

Overall evaluation heatset 2010

98,5

98,8

42,6

21 (ca. 17-24)®

14,1

3,0

35

1,6 (ca. 1,25-1,9)°

5,0

12,7

0,4

Gravure printing

Good practise plant: Publication
gravure approx. 90,000. European BAT
Document. Survey from 1999.(European
Commission 2007)

8,5

3,7 (VOC fugitive)

This document may be copied only in its entirety and without any changes whatsoever.
Quotations may be made provided that Nordic Ecolabelling is stated as the source.




Nordic Ecolabelling
Nordic Ecolabelling of Printing Companies and Printed Matter — Background
15 December 2011

Printing method

Nordic
eco-
labelled
printing
(av.)

Inspect-
ed
finishing
(av)

Choice of

paper
%"

Waste paper
%

Type of chemicals:

(Renewable + Waterbased+Recycl.
inks/varnish) + Cobolt + Adhesive
+ Cleaning agents + Dampening
solutions (points)?

Repro

VvVOC
kg/tonne of pur-
chased paper

Energy

Waste

Eco-
labelling

Survey of leading European publication
printing companies. Data for gravure
2002 19 plants: average 140,000 tonnes
produced per plant (Enroth 2006). VOC
calculated to per tonne of purchased
paper.

12

17

Estimated data for average European
95,000 tonnes of purchased paper
gravure plant with modern solvent
recovery 2006 (Bjurstedt 2007). VOC
calculated to per tonne of purchased
paper with Enroth data on waste paper.

0,88

Selected German publication printing
companies (gravure + offset). Data for
gravure 2005: Prinovis 224,420 and
Schlott 76,940 tonnes of paper pur-
chased per plant (Bjurstedt 2007). VOC
calculated to per tonne of purchased
paper.

Analysis pilot companies spring 2010
3 with only gravure printing

Overall evaluation gravure printing
2010

99,4

100

52,1

6-8

14,1

3,0

0,09-0,11

0,9 (ca. 0,1-1,7)

5,0

12,5

2,5

Flexographic printing

Analysis pilot companies spring 2010:
2 with only flexographic printing

7 with flexographic printing as the
largest method (4 with sheet fed also)

Analysis pilot companies autumn 2010:
2 with only flexographic printing

Overall evaluation flexographic printing
2010

99,4

98,1

74,2

10,6

15,0

2,0

0,12

3,6

9,5

3,9

Envelope offset

Analysis pilot companies 2010
2 with only envelope offset

N
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Printing method Nordic Inspect- | Choice of Waste paper | Type of chemicals: Repro | VOC Energy Waste Eco-
eco- ed paper % (Renewable + Waterbased+Recycl. kg/tonne of pur- labelling
labelled | finishing | %" inks/varnish) + Cobolt + Adhesive chased paper
printing | (av.) + Cleaning agents + Dampening
(av.) solutions (points)?

Overall evaluation envelope offset 2010 | 99,6 98,07 71,29 4,18 14,29 4,05 1,09

Digital printing

Analysis licences spring 2010 digital
printing the largest method:
42 with only digital printing

Overall evaluation digital printing 2010

98.5 99,8

87,9

9,8

8,6

5,0

0,25

3,0

9,9

4,0

Packaging printing with offset

Analysis pilot companies spring 2010:
1 with only packaging offset

Overall evaluation packaging 2010

99,6% 98,09

40

14,29

2,8

1,09

Envelope production with flexog-
raphy

Analysis pilot companies spring 2010:
4 with envelope production and to a
minor extent envelope offset

Overall evaluation envelope production
with flexographic printing 2010

99,49 98,1%

74,29

15,09

0,129

1,09

Calculated as an average of each company. There i

2) Total calculated before rounding.

no weighted average.

3) Calculated as the centre in interval including best European literature value and the most exact licensing data.

4) VOC gravure printing as the centre in interval including the most recent European literature values.

5) Waste paper gravure printing from Enroth as it is uncertain whether the other data comprise externally generated waste paper.

6) Values from sheet fed offset.

7) Value based on best literature values as many newspaper presses also print other printed items such as brochures, etc., in small numbers causing the waste paper percentage to rise.

8) Heatset waste paper calculated as approximate centre in interval including the most representative and recent literature and application data for European heatset printing companies.

9) Values from flexography.

10) Quantity of inspected/ecolabelled paper consumption estimated at 40% since the quantity of inspected cardboard is small.
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Observed values and average assessment according to new/adjusted parameters of the Nordic and European markets

Printing method

Type of chemicals:

(Renewable + Waterbased+Recycl. inks/varnish) +
Adhesive +Cleaning agents + Dampening solutions
(points)

Repro?

voc?
(kg/tonne of
product)

Total energy con-
sumption
kWh/tonne of
produkt?

Water (kg/tonne of
product)

Sheet fed offset

5 graphic arts firms (sheet fed offset). Data from 2001
(Enroth et al 2003). Values converted into tonnes of
purchased paper.

1400

11 firms (7 sheet fed offset, 1 heatset and 3 coldset,
newsprint). Data from 1995-2002 (Johnsen et al 2006).

Special analysis licences spring 2010:
1 with almost only sheet fed offset (digital printing to a
limited extent).

Analysis licences Nordic region spring 2010:
11 with just sheet fed offset with own both power and
heating data (not electric heating)

Data collection licences in Norway autumn 2010.

11 sheet fed printing companies (10 with only sheet fed
offset)

All printing companies use electric power for heating,
of which a single company also uses oil.

Overall evaluation sheet fed offset 2010

13,7

6,4

1210 (770-1620)

1160 (385-2690)

1160

Coldset rotation (not news print/form printing)

Data collection licences Nordic countries autumn 2010:
4 with coldset (2 with only coldset, 1 with digital and 1
with barely 10% sheet fed) with both heating and power
data.

Overall evaluation coldset 2010

10,3

0,35

825

11607

Coldset, news print

14 newspaper companies including editorial staff — data
from 2001 (Enroth et al 2003).

730 (320-1410)

4 newspaper companies including editorial staff — data
from 2001: subset of the 14 companies in the above
reference (Enroth et al 2003).

480

18 newspaper companies including editorial staff — data
from 2008 (MINT 2009).

530
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Printing method

Type of chemicals:

(Renewable + Waterbased+Recycl. inks/varnish) +
Adhesive +Cleaning agents + Dampening solutions
(points) Y

Repro?

voC?
(kg/tonne of
product)

Total energy con-
sumption
kWh/tonne of
produkt?

Water (kg/tonne of
product)

6 newspaper companies including editorial staff — data
from 2008: subset of the 18 companies in the above
reference (MINT 2009).

340

Data collection licences Norway autumn 2010:
4 with only news print (3 uses electric power for heat-
ing, 1 supplements with oil and 1 has district heating).

403 (326-450)

Overall evaluation news print 2010

10,4

0,16

3657

11607

Coldset, forms

Analysis of licensing data from February 2010 and
from data collection of licences in the Nordic region in
the autumn of 2010 with both electric power and heat-
ing data:

4 with form printing (3 with only or very small quantity
of other printing and 3 with form printing as the largest
method and other print techniques such as sheet
fed/flexographic printing).

A single company uses electricity for heating.

A single company is inhouse where kWh for district
heating is allocated based on the assumption that the
printing company uses slightly more per square metre
than the rest of the building.

Overall evaluation form printing 2010

71

2,2

997

11607

Heatset

Virtual plant: Heatset 20,000 tonnes. European BAT
Document. Survey from 1999 (European Commission
2007).

1576

Survey of leading European publication printing com-
panies. Data for 9 heatset offset printing companies
2002: average 54,000 tonnes produced per plant (En-
roth 2006).

610

Selected German publication printing companies). Data
for Schlott web-offset 2005: average 46,000 tonnes of
paper purchased per plant (Bjurstedt 2007).

970
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Printing method Type of chemicals: Repro? VOC? Total energy con- Water (kg/tonne of
(Renewable + Waterbased+Recycl. inks/varnish) + (kg/tonne of sumption product)
Adhesive +Cleaning agents + Dampening solutions product) kWh/tonne of
(points) Y produkt?

Scholarly books heatset: 40 books for a college student. 2680

Data based on Finnish heatset printing companies

(Kozak 2003).

Catalogues and magazines from heatset. Data from 730

2007 from Sweden and Norway: 2 companies (Viluksela

2008).

Catalogues and magazines from heatset. Data from 1220

2002-2007 from Finland: 6 companies (Viluksela

2009).

Data collection licences in Norway autumn 2010.
3 heatset printing companies (1 printing company uses
electric power for heating and oil as well)

Overall evaluation heatset 2010 12,1 1 2,0 965" 11609

Gravure printing

Good practise plant: Publication gravure approx. 781 1831
95,000 including pre-products. European BAT Docu-
ment. Survey from 1999 (European Commission 2007)

Survey of leading European publication printing com- 890
panies. Data for 19 gravure printing companies 2002:
average 140,000 tonnes produced per plant (Enroth
2006).

Selected German publication printing companies (gra- 660 (620-700)
vure + offset). Data for gravure 2005: Prinovis 224,420
and Schlott 76,940 tonnes of paper purchased per plant
(Bjurstedt 2007). Values calculated to per tonne of
purchased paper.

Overall evaluation gravure printing 2010 12,1 0 1,0 864" 1831

Flexographic printing

Good practise plant flexible packaging flexo (paper). 379 5420
European BAT Document. Survey from 1999 (European
Commission 2007). Solvents and water-based.
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Printing method Type of chemicals: Repro? VOC? Total energy con- Water (kg/tonne of
(Renewable + Waterbased+Recycl. inks/varnish) + (kg/tonne of sumption product)
Adhesive +Cleaning agents + Dampening solutions product) kWh/tonne of
(points) Y produkt?

Data collection pilot company autumn 2010 (data from
2009):

1 with flexographic printing as the largest method
(envelope production) and with a minor production of
envelope offset.

Analysis of licensing data from February and from data
collection of licences in the Nordic region autumn
2010:

4 with flexographic printing as the largest method
combined with sheet fed also.

Overall evaluation flexographic printing 2010 9,0 1 0,13

Envelope offset

Overall evaluation envelope offset 2010 13,7 4,2 4369 11607

Digital printing

Analysis of licensing data from February and from data
collection of licences in the Nordic region autumn 2010
and autumn 2011:

7 with only digital printing and which are not in-house
printing companies with data for both electric power
and heating of which 3 use electric power for heating.

Data collection of licensees May 2010 in Sweden (1
with only digital printing). Average waste paper per-
centage for the method used for conversion.

Overall evaluation digital printing 2010 16,6 3 2

Packaging printing with offset

Analysis pilot companies spring 2010:
1 with only packaging offset

Overall evaluation packaging 2010 13,7 1 4.8 1564 11607

Envelope production with flexography

Analysis pilot companies spring 2010:
4 with envelope production and to a minor extent
envelope offset

Overall evaluation envelope production with flexo- 9,0 1 0,13 552 1160”
graphic printing 2010

Adjusted Tor changes in applicable criteria. As an example, dry toner scores 7 points for recycling instead of one and water-based printing inks and inks score O instead of 4 in the Tast generation of the criteria. Ink (inkjet) is expected to become more widespread in the

market in future (approx. 40% of the digital market will be ink (inkjet) of which a part will be wet toner: 40%*0+60%*7= approx. 4). For digital printing this is: (0-5-4)-2.6-3-2=16.6. Points are also adjusted for flexographic printing using water-based printing inks.
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In addition, toner and ink score 5 extra points for renewable raw material. In the last generation of the criteria they did not score points in these areas. The last change is the removal of points for metals as siccatives. As a result, 2 points have been removed for all
printing methods except sheet fed offset, where 0.5 point attached to this parameter was reduced.

2) Calculated on the basis of average waste paper for current printing method. 1.e. for sheet fed offset: VOC consumption 4.9 kg/tonne of paper consumption and waste paper 23.4% => 4.9/(1-23.4/100)= 6.4 kg/tonne of product. For digital printing the value is
adjusted based on an assumption that 20% of the purchased paper in digital printing companies without any other printing methods will be printed with wet toner. The assumption is that printing with wet toner uses approx. 9-10 kg of VOC per tonne of product when
using machines with recirculation and not using VOC for other printing.

3) Equal to corresponding value for sheet fed offset.

4) Weighted data with number of printing companies on which the average is based.

5) Sheet fed offset - only target data sets not involving other printing companies.

6) News print — only with new data and only data where the editorial staff are not included.

7) Heatset and gravure printing — data set with no indication of number of printing companies and weighted by 1.

8) Envelope offset — see estimate under energy data.

9) Adjusted to the fact that computer to press now gives 3 instead of 5, CTP without the use of chemistry gives 2 (previously same points as CTP, i.e. 3) and CTP with maximum amount of waste chemistry gives 1 (formerly same points as CTP, i.e. 3). Nordic Ecolabel-
ling estimates that average repro-points for all printing methods except digital printing and gravure equal 1 as some printing companies have CTP without chemistry and some CTP where the volume of waste chemistry is so high that you do not get points. Digital

printing gives 3 points and gravure gives 0.

Energy data (per tonne of product)®

Printing method Electricity Mixed fuels and District Fuel oil Natural Total energy? Share of total energy consumption
consumption | heating heating kWh/tonne gas/LPG | kWh/tonne for printing companies without
kWh/tonne kWh/tonne kWh/tonne kWh/tonn electricity for heating®

e %

Sheet fed offset

5 graphic arts firms (sheet fed offset) Data from 2001 (Enroth et 1400

al 2003).

11 firms (7 sheet fed offset, 1 heatset and 3 coldset, newsprint). 705 (629-858) | - 176 (0-765) | 243 (0- 486) 83,9 (0- 1210 (768-1620) | 58

Data from 1995-2002 (Johnsen et al 2006). 304)

Special analysis licences spring 2010:

1 with almost only sheet fed offset (digital printing to a limited

extent).

Analysis licences Nordic region spring 2010:
11 with just sheet fed offset and with own both power and heat-
ing data (not electric heating)
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Printing method Electricity Mixed fuels and District Fuel oil Natural Total energy? Share of total energy consumption
consumption | heating heating kWh/tonne gas/LPG | kWh/tonne for printing companies without
kWh/tonne kWh/tonne kWh/tonne kWh/tonn electricity for heating®

e

Analysis licences spring 2010 (sheet fed offset "largest” meth-
od). Average waste paper percentage for the method used for
conversion:

43 with only sheet fed offset

2 with sheet fed offset and coldset/digital printing etc.

29 with sheet fed offset and digital printing.

All the above in the aggregate.

Data collection licences in Norway autumn 2010.

11 sheet fed printing companies (10 with only sheet fed offset)
All printing companies use electric power for heating, of which a
single company also uses oil.

Overall evaluation sheet fed offset 2010

Coldset rotation (not news print/form printing)

Analysis licences spring 2010 coldset the largest method. Aver-
age waste paper percentage for the method used for conversion:
2 only coldset

1 coldset and sheet fed/digital

1 coldset and heatset/sheet fed offset

All the above in the aggregate.

Data collection licences Nordic countries autumn 2010:
4 with coldset (2 with only coldset, 1 with digital and 1 with
barely 10% sheet fed) with bod heating and power data.

%

Overall evaluation coldset 2010

Coldset, news print

14 newspaper companies — data from 2001, average energy 70% 730 (320-1410) |70
electricity and 30% district heating (Enroth et al 2003).

4 newspaper companies excluding editorial staff — data from 480
2001: subset of the 14 companies in the above reference (Enroth
et al 2003).

18 newspaper companies including editorial staff — data from 530
2008 (MINT 2009).

6 newspaper companies excluding editorial staff — data from 340
2008: subset of the 18 companies in the above reference (MINT
2009).
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Printing method Electricity Mixed fuels and District Fuel oil Natural Total energy? Share of total energy consumption
consumption | heating heating kWh/tonne gas/LPG | kWh/tonne for printing companies without
kWh/tonne kWh/tonne kWh/tonne kWh/tonn electricity for heating®

e %

Analysis licences spring 2010 news print the largest method
Average waste paper percentage for the method used for conver-

sion:
10 only news print
3 news print and sheet fed/digital etc.

All the above in the aggregate.

Data collection licences Norway autumn 2010:

4 with only news print (3 uses electric power for heating, 1
supplements with oil and 1 has district heating).

Minimum value for heating stands for district heating where
kWh is allocated based on the ratio of square meters of printing
company to the total of the building as a whole.

Overall evaluation news print 2010

Coldset, forms

Analysis of licensing data from February 2010 and from data
collection of licences in the Nordic region in the autumn of 2010
with both electric power and heating data:

4 with form printing (3 with only or very small quantity of other
printing and 3 with form printing as the largest method and
other print techniques such as sheet fed/flexographic printing).
A single company uses electricity for heating.

A single company is inhouse where kWh for district heating is
allocated based on the assumption that the printing company
uses slightly more per square metre than the rest of the building.

Overall evaluation form printing 2010

Heatset

Virtual plant: Heatset 20,000 tonnes. European BAT Document. | 779 - - - 797 1576 49
Survey from 1999 (European Commission 2007).

Survey of leading European publication printing companies. 610

Data for 9 heatset offset printing companies 2002: average
54,000 tonnes produced per plant (Enroth 2006).

Selected German publication printing companies. Data for 970
Schlott web-offset 2005: average 46,000 tonnes of paper pur-
chased per plant (Bjurstedt 2007).

Scholarly books heatset: 40 books for a student at college. Data 2680
based on Finnish heatset printing companies (Kozak 2003).
Catalogues and magazines from heatset. Data from 2007 from 730

Sweden and Norway: 2 companies (Viluksela 2008).
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Printing method

Electricity
consumption
kWh/tonne

Mixed fuels and
heating
kWh/tonne

District
heating
kWh/tonne

Fuel oil
kWh/tonne

Natural
gas/LPG
kWh/tonn
e

Total energy?
kWh/tonne

Share of total energy consumption
for printing companies without
electricity for heating®

%

Catalogues and magazines from heatset. Data from 2002-2007
from Finland: 6 companies (Viluksela 2009).

1220

Analysis licences spring 2010 (heatset the largest method).
Average waste paper percentage for the method used for conver-
sion:

1with only heatset. Average 30,000 tonnes

9 with heatset and sheet fed

1 with heatset and coldset

All the above in the aggregate (av. Heatset method 32,000
tonnes)

Data collection licences in Norway autumn 2010.
3 heatset printing companies (1 printing company uses electric
power for heating and oil as well)

Overall evaluation heatset 2010

|

Gravure printing

Good practise plant: Publication gravure approx. 95,000 includ-
ing pre-products. European BAT Document. Survey from 1999
(European Commission 2007)

278

510

781

36

Survey of leading European publication printing companies.
Data for 19 gravure printing companies 2002: average 140,000
tonnes produced per plant (Enroth 2006). Please note that min.
value for energy is probably only electricity.

890 (210-1900)

Selected German publication printing companies. Data for
gravure 2005: Prinovis 224,420 and Schlott 76,940 tonnes of
paper purchased per plant (Bjurstedt 2007).

660 (620-700)

Analysis pilot companies spring 2010:
1with only gravure printing.

Overall evaluation gravure printing 2010

Flexographic printing

Good practise plant flexible packaging flexo (paper). European
BAT Document. Survey from 1999 (European Commission
2007). Solvents and water-based.

342

Analysis licences spring 2010 with flexographic printing as the
largest method (pads and booklets):
3 with flexo (some with sheet fed offset as well)

36

379

90
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Printing method

Electricity
consumption
kWh/tonne

Mixed fuels and
heating
kWh/tonne

District Fuel oil
heating kWh/tonne
kWh/tonne

Natural
gas/LPG
kWh/tonn
e

Total energy?
kWh/tonne

Share of total energy consumption
for printing companies without
electricity for heating®

%

Analysis of licensing data from February and from data collec-
tion of licences in the Nordic region autumn 2010:

4 with flexographic printing as the largest method combined
with sheet fed also.

Overall evaluation flexographic printing 2010

Envelope offset

Data collection licences Nordic countries autumn 2010:
3 with only envelope offset (1 inhouse).

243 (182-324)

Overall evaluation envelope offset 2010

243

1939

4369

Digital printing

Analysis licences spring 2010 digital printing the largest meth-
od:
9 with only digital printing

Analysis of licensing data from February and from data collec-
tion of licences in the Nordic region autumn 2010:

7 with only digital printing and which are not in-house printing
companies with data for both electric power and heating of
which 3 use electric power for heating.

Overall evaluation digital printing 2010

Packaging printing with offset

Analysis pilot companies spring 2010:
1 with only packaging offset

Overall evaluation packaging 2010

Envelope production with flexography

Analysis pilot companies spring 2010:
4 with envelope production and to a minor extent envelope offset

Overall evaluation envelope production with flexographic
printing 2010

il

552

T) When needed calculated using annual waste paper data. Basically with waste paper data which belol

calculation..

2) Total energy consumption in kWh is electricity consumption plus fuel / heat consumption in kWh.

ng to the data set. T.e. tonn

3) Share of electricity consumption is calculated as electricity consumption divided by the total energy consumption.

of product = used paper — waste paper. This means that

for instance the weight of printing ink and similar is not included in the

4) Envelope offset - heating data estimated using data from 11 sheet fed offset printing companies from spring 2010. Total energy is electricity data from 3 envelope-offset printing companies plus estimated heating data.
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