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Preface

Health, safety, and environmental performanaee three factors which
attract wide interest in environmental labels and declasatiblany problems
and crises require effective solutions. The diet-refaded reproductive health
problem$ but mainly civilizational diseases (such as diabetes, obesity
pandemi¢, depression, cancer, allergies, respiratory and cardiovascular
problem8) are a consequence of industrial pollution i.e. the long-lasting
accumulation of toxic chemicals in the environment and living orgahisms

The public concern regarding environmental issues, motivatedldme
extent, by safety satisfaction, started in the 1960s, with the emergehesficdtt
ecological movements in the USA. These customer initiatikes@nsidered to
be a “gesture of protest against the destructive actiibusiness and industry
and the lack of care for the environment and the main ethicatiplies”.
Nowadays, those groups have evolved towards “the Lifestylddeafth and
Sustainable (LOHAS) consumers” (e.g. “Good Neighbors, Tree Hsiggad
Eco-Village®) who demonstrate their “sustainable lifestyle practicesethical
consumption® in the form of e.g. green purchase and recycling intention,
considering clothing care, adopting eco-citizenship (eco-friebehavior), fair

1 D. Xu, M.H. Karray, B. ArchimédeA semantic-based decision support platform to &ssis
products’ eco-labeling proces$industrial Management & Data Systems” 2017, Vbl7,
No 7, pp. 1340-1361.

2 E. Kasapidou, E. Sossidou, P. Mitlianait and vegetable co-products as functional feed
ingredients in farm animal nutrition for improvedoguct quality “Agriculture-Basel” 2015,
Vol. 5, No 4, pp. 1020-1034.

3 M. Makarow, L. Hgjgaardyiale reproductive healtH'Science Policy Briefing” 2010, No 40,
pp. 1-12.

4 M. Vasiljevic, R. Pechey, T.M. Marteallaking food labels social: The impact of colour of
nutritional labels and injunctive norms on percept and choice of snack foodappetite”
2015, Vol. 91, pp. 56-63.

5 J. Persson, T. Wang, J. Hagbéngloor air quality of newly built low-energy presuiis - Are
chemical emissions reduced in houses with ecolbduilding materials? “Indoor And
Built Environment” 2019, Apr., Vol. 28, No 4, pp06-519.

6 M. Vasiljevic, R. Pechey, T.M. Martealaking food labels social: The impact of colour of
nutritional labels and injunctive norms on percepis and choice of snack foodsop. cit.

7 M. Malczyaska-Bialy, Konsumeryzm w Stanach Zjednoczony€tlityka i Spoteczéstwo”
2012, Nr 10, ss. 104-105.

8 S.H.-N. Lee, H. Kim, K. Yanglmpacts of sustainable value and business stewgrdsmh
lifestyle practices in clothing consumptjdirashion And Textiles” 2015, Vol. 2, No 1, pp.
1-18.

9 T.P.L. Nghiem, L.R. Carrascdviobile applications to link sustainable consumptisith
impacts on the environment and biodiversiBioscience” 2016, Vol. 66, No 5, pp. 384—-392.
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trade choices and prenvironmentalisif. The introduction of the first ecolabels
as policy measures, “to offset the information asymmetry (twe
manufacturers/providers and consumers in various domasgtisfied, to some
extent, the needs of those communities. Environmental labels andrengirtal
declarations are defined as claims which show the environmemp@ttasof
a product or serviée

So far, the situation has changed greatly, and the number of ditotabe
programs has officially increased across the world to over idSée year
20213 Moreover, the existence of ecolabels alongside bio-labels amal so
labels confuses consum¥&rim many countries. Subsequently, the need for better
education, development of learning tools, organisation of campaa&jsisig of
public awareness in the field of environmental labels and dé&olaawas
evident long ago. The aim of this handbook is the presentation eof th
contemporary environmental labelling programs, which are tools in
environmental management. This book contributes to knowledge poorrioti
applying ecolabelling as an innovation in the circular economy. Deposifi
this educational tool on e-learning platforms will increasenternationalisation
and availability for all interested parties. The presented gatiin should be of
interest to university lecturers and students but also torgoents, companies,
and civil society organizations that face the prospect efachling the
consumerst® and “hybrid governancé’. For the sake of human health and
environmental resources, the cooperation of all social actoredssiant need
for the proliferation of ecolabelling programs.

The book comprises five main parts, which embrace 19 numbered
subchapters. The first two chapters present the idea ofrthiblac economy, as
well as the general literature on ecolabels and ISO-type envirtahtebels and
declarations. The following three chapters discuss in detailptlegiously
introduced and also other types of ecolabelling schemes. In gtelf
subchapters on environmental labels and declarations, the cases studi

10 S.H.-N. Lee, H. Kim, K. Yanglmpacts of sustainable value and business stewgrdsmh
lifestyle practices in clothing consumptionop. cit.

11 C. Codagnone, G.A. Veltri, F. Bogliacino, F. Lapéz-Villanueva, G. Gaskell, A. Ivchenko,
P. Ortoleva, F. Mureddul.abels as nudges? An experimental study of carlawmels
“Economia Politica” 2016, Vol. 33, No 3, pp. 403243

12 1SO 14020:2000, Environmental labels and dedtanat— General principles.

13 Ecolabel Index, http://www.ecolabelindex.com, 202021.

14 S.H.-N. Lee, H. Kim, K. Yanglmpacts of sustainable value and business stewgrdst
lifestyle practices in clothing consumptionop. cit.

15 K.M.R. Taufique, C. Siwar, N. Chamhuri, F.H. Saréntegrating general environmental
knowledge and eco-label knowledge in understandinglogically conscious consumer
behavior “Procedia Economics and Finance” 2016, Vol. 37,39-45.

16 C. Tayleur, A. Balmford, G.M. Buchanan, S.H.M.téhart, H. Ducharme, R.E. Green, J.C.
Milder, D. H. L. Thomas, J. Vickery, B. PhaldBlobal coverage of agricultural sustainability
standards, and their role in conserving biodiversitConservation Letters” 2017, Vol. 10,
No 5, pp. 610-618.
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examples of the use of the analysed programs and systdusimess practice
are presented. The case studies and examples of ecolalseliames were
selected according to the defined methodological rules based alv¢bement
research method. In the conducted research, the rigour of approaching the
practical case studies from management practice was @pple empirical
work was conditioned by the variety, importance and educational potentie of
problems presented in case studies but also by the availability of ordieeals
retrieved by the purposive sampling technique.

We hope, this book will add variety to the curricula of many ensities
both by supporting the lectures already delivered, and by implemehérndea
of a new course on environmental labels and declarations in tbelacir
economy, mainly in the area of quality and management, environmental
management, economics domain.

Editors



Introduction
(Bozydar Zidtkowski)

The scientific debate regarding the role of man on Eartludesl extreme
environmental ethics. There are different environmental ethich as human-
centered anthropocentrism, nature exploitation-oriented resayroisecology
balance-oriented biocentrism. Despite existing divergencesa those ethics,
they all express nowadays a common understanding about the lack of
sustainability in the linear economy system (the traditionahemy of the last
decades). There is ample evidence in this matter, bothrrims tef resource
extraction and unsustainable consumption. On the one hand, according to
general calculations, in the last 0.2 seconds of the Eagduokgical history,
humans “have used 33% of Earth's entire natural resolitc€si the other
hand, the expected increase in plastics production will restithane plastics
than fish (by weight)” in oceans by the year 2658fter supplementing such
picture with additional scientific datae.g. about the predicted male infertility
predominant in the United States of America (US) and Eurof06@, caused
in male fetuses by endocrine disrupters (polychlorinated bipheny?<Bs,
parabens, phthalates, bisphenol-A, ultraviolet (UV) filters, idiopesticides,
polyfluorinated chemicals), present in plastics, paints, food, dasmnelothe®
- the coming crisis of reproductive health and the subsequent demagraphi
demise appear to be a real public policy problem.

The negative effects of the traditional economic model haveteeker
a globally powerful impact on the environment, society, and econommy. T
concern about the contemporary situation has been articulated by the
representatives of the research and development (R&D) sectoofoy &rhe. In
the year 2017, over 15000 scientists representing 184 countries andladsem
the Alliance of World Scientists signed together with the “M/dcientists’
Warning to Humanity: the second notice”. The signatories cdfleca fast
implementation of the 13 strategic actions aimed at the itinsto
sustainability development, similarly as in the year 1992 wherUtlien of
Concerned Scientists and over 1700 scientists appealed fatdpping of
environmental destruction.

17 The World CountsAbout the project https://www.theworldcounts.com/about/the_project,
28.10.2020.

18 Ellen Macarthur Foundatio;he New Plastics Economy: Rethinking the futurglastics
& catalysing action[in] Ellen Macarthur Foundation 201p. 13.

19 M. Makarow, L. Hgjgaardylale reproductive health, op. cit.
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The long-lasting environmental pressures of the traditional ucopison
and production models caused severe effects of overexploitaticesaiirces
along with devastation and degradation of landscapes. In order tce rduric
anthropopressure, the paradigm of industrial civilization has bexacesl by
a more effective management model, called circular economy. cbimsept
recognizes the human economy as one of many ecosystems in the eentronm
(i.e. biospheréy. Thus, according to the circular economy concept, the
biosphere is a group of ecosystems, including the human ecosystem too.

In the European Union, the role of the circular economy has gained

momentum since the year 2015, when the Circular Economy Package of
European Union was introduced with the objectives for closed-lompoeny’.
The trend of growing interest in the transition to the circetasnomy is also
noticeable internationally. In May 2017, there was introduced htistBr
Standards Institution (BSI) the first standard on circulaonemy, BS
8001:2017. The latest example is the initiative of 74 countries ttoded for
the development of the International Organization for StandaiaizgtSO)
standards regarding the circular economy. In the year 2018ndhe SO
Technical Committee (ISO/TC 323 Circular economy) was bkskedol. It
initiated the creation of standards contributing to the Sustairizdlelopment
Goals of the UN Agenda 2059

1. ISO/WD 59004 — Circular economy — Framework and principles for

implementation,

2. ISO/WD 59010 — Circular economy — Guidelines on business models

and value chains,

3. ISO/WD 59020 — Circular economy — Measuring circularity framework,

4. 1SO/CD TR 59031 — Circular economy — Performance-based approach —

Analysis of cases studies.

The success of transition to sustainability and circularity midpeon

governmental initiativéd. In national policies, one of the tools aimed at

20 T, Wautelet,The concept of circular economy: Its origins ansl évvolution Working Paper

2018, http://rgdoi.net/10.13140/RG.2.2.17021.878%302.2019.

European Commission, Closing the loop - An EUicactplan for the circular economy,

communication from the Commission to the Europearidment, the Council, the European

Economic and social Committee and the Committebe@Regions, COM(2015) 614 final.

BS 8001:2017 — Framework for implementing thengpgles of the circular economy in

organizations. Guide.

23 1SO, Standards by ISO/TC 323- Circular economy https://www.iso.org/committee/
7203984/x/catalogue/p/0/u/1/w/0/d/0, 13.11.2020.

24 M.A. Delmas, T.P. Lyon, J.W. MaxwellUnderstanding the role of the corporation in
sustainability transitions. Introduction to the $f@@ Issue “Organization & Environment”
2019, Vol. 32, No 2, SI, pp. 87-97.

21

22
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promoting sustainability is ecolabellitigin all the policy mechanisms used for
the promotion of circular economy in the European Union, these are:

1. “Environmental Management System (EMS),

2. Green Public Procurement (GPP),

3. Eco-design Directive,

4. Ecolabel and Energy Label,

5. Environmental Technology Verification (ETV.

Similarly, at the company level, the strategic approach tdrémsition to
sustainability includes ecolabels, which represent some ofy mechanisms
among other information strategies, i.e.: “socially responsillesting, and the
public statements of CECS”

Building a competitive advantage is focused on attracting cestdm
attention. A good strategy for this includes educational plarwedilto target
market niches. Finally, the growing awareness of customerdtses an
increased in the company’s profit too. When designing educational garmapai
enterprises use many communication tools. There are still, howsome not
well-captured mechanisms among them. Frequently, the madbloxk is the
low awareness of company managers in certain areas. Thaf areating
a communication strategy is based on similar principles,tibaguires in-depth
knowledge of the product, sector, and individual customers’ chasic®
When implementing the information tools selected from the gréweaabels,
strategists in enterprises must have a good understanding obremgntal
issues. High managerial knowledge is the starting point e&od#évelopment of
effective ecolabelling strategies and information disgiespolicies. Finally,
such a reasonable communication strategy is a prerequisitsutmessful
ecolabelling which “must be well communicated and well-understoochdy t
consumers®,

The extent to which the ecolabels are disseminated is determosdy oy
“customers’ attitudes towards environmental isstle&s ecological awareness
increases, each consumer “becomes emotionally connected to thet{3foduc
manufactured according to the environmental standards. The profess

25 C. Tayleur, A. Balmford, G.M. Buchanan, S.H.M.téhart, H. Ducharme, R.E. Green, J.C.
Milder, D. H. L. Thomas, J. Vickery, B. Phaldalobal coverage of agricultural sustainability
standards, and their role in conserving biodiversdp. cit.

26 A, Grinnall, S. BurnettFirst catch your fish: Designing &Low Energy Fish” Label
“Sustainability” 2015, Vol. 7, No 5, pp. 6086-6101.

27 M.A. Delmas, T.P. Lyon, J.W. MaxwellUnderstanding the role of the corporation in
sustainability transitions. Introduction to the $f# Issue.., op. cit.

28 K.M.R. Taufique, C. Siwar, B. Talib, F.H. Sara, Chamhuri,Synthesis of constructs for
modeling consumers’ understanding and perceptioacoflabels “Sustainability” 2014, Vol.
6, No 4, pp. 2176-2200.

2 T. Kijek, Modelling of eco-innovation diffusion: The EU eab¢| “Comparative Economic
Research-Central and Eastern Europe” 2015, VoIN®8l, pp. 65-79.

30 T, Paiva, V. GarciaECO2SEIA - low carbon green label products: a grasarketing “study
case”, “Holos” 2016, Vol. 32, No 8, pp. 240-254.
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consumer’s identification with the brand of the product can bet s¥en the
environmental criteria of goods are communicated by ecolabels. Snwvty,
“the ecolabel adds value to the product, transforming itasdf an asset? for
the consumer, who can, for example, reduce the purchasing timaefeelter
who reaches many benefits, both finarféiaind without the price premiufn
and for species and habitats, which are better protected thitoaigise of clean
technologie¥.

In creating a strategy for ecolat®lst is important to gather knowledge on
“consumer preferences and willingness to pay higher pricegofmts produced
in an environmentally responsible w&/This task is very demanding because
the perception of ecolabels is determined by many factors, for example:

1. Product type (e.g., shoes, energy, garments, food, water, building

materials),

2. Ecolabelling program (EU Ecolabel, Blue Angel, KRAV, FSC),

3. Types of consumers (according to “values, beliefs, norms, isiaht
determinants, and previous experiefife”

4. Socio-demographic attributes such as the level of income, [Evel
education, age, biological profile (male or female), place atflease
(geographical region, country), level of economic development
(developed countries, emerging economies).

The examples of corresponding challenges for the ecolabellingapneg

are as follows:

1. Consumer segmentsthere is little interest of young people in reading
long information on ecolabels (they prefer short, precise anddiedata
on ecolabels),

2. The level of income- the people with low incomes are not willing to
overpay for quality provided by ecolabels,

31 b.

82 S, Lieng, N. Yagi, H. IshiharaGlobal ecolabelling certification standards and ASE
Fisheries: Can fisheries legislations in ASEAN ddes support the fisheries certification?
“Sustainability” 2018, Vol. 10, No 11, pp. 1-17.

33 G. Sogn-Grundvag, F. Asche, D. Zhang, J.A. Youfmp-labels and product longevity: The
case of whitefish in UK grocery retailing~ood Policy” 2019, Vol. 88, pp. 1-10.

3 S.J. Chiavacci, E.J. Pindilliirends in biodiversity and habitat quantificatiomots used for
market-based conservation in the United Stadt€snservation Biology” 2020, Vol. 34, No 1,
pp. 125-136.

% K.M.R. Taufique, C. Siwar, B. Talib, F.H. Sara, Chamhuri,Synthesis of constructs for
modeling consumers’ understanding and percepticecoflabels., op. cit.

% S.J. Chiavacci, E.J. Pindillrends in biodiversity and habitat quantificatiomots used for
market-based conservation in the United Statesp. cit.

87 N. Sonnenberg, B. Jacobs, D. Mombdiige role of information exposure in female univgrsi
students’ evaluation and selection of eco-friendpparel in the South African emerging
economy“Clothing and Textiles Research Journal” 2014/.\3@, No 4, pp. 266—281.
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3. The level of education- it determines the willingness to look for
ecolabelled products,
4. The place of residenceit determines the level of income of inhabitants
and the availability of certain types of ecolabels.
Despite the theoretical understanding of the potential in girayisolutions
to the identified challenges, it seems the ecolabellinglisist a fully utilized
tool.



1. The model of circular economy
(Bozydar Zidtkowski, Dariusz Wyrwa)

1.1. Theory and evolution of the idea

When consequences of the linear economy, initialized by “the Industria
Revolution of the years 1760-1832®'became evident, the reflection on a new
economic paradigm started. The principles of the new econoiel, termed
as the circular economy, entered the framework of environmengaistainable
development policies in various regions. The separate elemetiiss aoncept
were introduced on the agendas of modern science, companies and governm
in the 1970s. However, the literal promotion of the idea under thiy meined
name, as a consistent model of production and consumption, dateto lihek
2010s in the world.

The initial holistic considerations on the circular economyewaade by
American educator, economist and philosopher K.E. Boulding. In rticdea
“The Economics of the Coming Spaceship Earth” (1966) the authorilzEscr
the world economy as “econosphere” when presenting two diverse pgsesgec
the open economy (called by him the open system or the “cowboy ecgnomy”
and the closed economy (which he termed as the closed system or the
“spaceman” economy). K.E. Boulding considered the elements of the open
economy to be a natural component in open Earth. He claimed, howevén, tha
order to build the closed Earth, introducing the closed economy pescipl
a key requirement. These two paradigms remain in noticeabteadiction with
each other. The symbolic cowboy economy concept promotes the illienitabl
exploitation of natural resources. According to the spacenmamoaty concept,
in turn, the Earth is a single spaceship with limited reservbiegtoaction or for
pollution. The explanation of differences between these two economic
approaches is delivered by analysis of social attitudes on coreomps
illustrated by K. E. Boulding, the cowboy economy is focused on naxign
consumption and production, both of which are considered good phenomena.
The success of the cowboy economy is measured using the throughput of
production factors in microscale and in macroscale what ieses@d in total by
the gross national product (GNP) or the gross world product (G@&ritrary
arguments stem from the spaceman economy which appeals to mitimize
throughput because the success of the economy depends on the maindénance
the stock in good nature, extent, quality, and complexity. Consequemgly, t

38 Q. Okorie, C. Turner, F. Charnley, A. Tiwari, M.okkno, A Review of Data-Driven
Approaches for a Circular Economy in Manufacturifjon] 18th European Roundtable for
Sustainable Consumption and Producti8hkjathos Island, Greece 2017, pp. 120-131.
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lower throughput is the lower stock extraction which means theerlow
production and consumption, regarded as a gain in the spaceman e€onomy

At present, the economists D.W. Pearce and R.K. Tiirnare
acknowledged as propagators of the circular economy who wergrghéo
introducé! this idea in the book published in the year 1990 “Economics of
Natural Resources and the Environment”.

The international scientific interest in the circular econastarted in the
year 2003, and since the year 2016 it has started to gain momentreasing
sharply?.

The practical application of different elements of the aopi@ary circular
economy idea dates back to the year 1970. Companies and governneents us
then components of the concept as development strategies supporting
competitiveness and resource efficiency of the economy; howagerporating
the phrase “circular economy” into the strategic and leggallations is assessed
by researchers as inconsistent across the world tilth&imilarly, the scope of
and approach to implementation of the circular economy principlésrsdi
globally. For example, China is viewed as the first countrthe world which
has embedded literally the circular economy into public policies whesating
its National Economic and Social Development plans for the y(6-2010
and 2011-201%. It is also the first countfy which created the national Circular
Economy Promotion Law in 20¢8 In addition to this, in the year 2005 “the
label of circular economy and environmental protection” was introdused a
a voluntary policy instrument promoting the development of the eco-
transformation of the industrial park in China.

In the EU, the regulatory promotion of the concept has literatigrged in
the Circular Economy Package since the year 2015. Neverth@lessany
countries, aspects of the circular economy have previously bggamented in

39 K.E. Boulding, The Economics of the Coming Spaceship Eait®66, http://dieoff.org/
pagel60.htm, 30.04.2018.

40 See: D.W. Pearce, R.K. Turn&gonomics of Natural Resources and the Environndafins
Hopkins University Press 1990.

41 V. Ferreira Gregorio, L. Pié Dols, A. Terceifo Systematic Literature Review of Bio, Green
and Circular Economy Trends in Publications in theeld of Economics and Business
Management‘Sustainability” 2018, Vol. 10, p. 1-39.

42 Between the years 2016-2020, the number of annpablished papers increased from 396 to
1753 (the results of the bibliometric analysis @epreviewed journal works on “circular
economy”, retrieved in September 2020 from the \WeBcience platform).

43 T. Wautelet,The Concept of Circular Economy op. cit.

44 1b.; E. Aguifiaga, |. Henriques, C. Scheel, A. SthBuilding resilience: A self-sustainable
community approach to the triple bottom liti@ournal of Cleaner Production” 2018, Vol. 173,
pp. 186-196.

45 T. Wautelet,The Concept of Circular Economy op. cit.

46 C. Yu,Eco-transformation of industrial parks in ChinBelft University of Technology, Delft
2014, https://repository.tudelft.nl/islandora/oltjeaid%3Af10443ff-78b9-4640-9d31-dbdf65
f8e99e, 17.08.2018.
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legislation on e.g. waste, energy efficiency, green public prownt
packaging, eco-design, environmental labels, energy labelling.\gitral scope
and structure of the circular economy principles differed in pupdiicies

of separate regions. The key determinant of such incoherencthevéack of
acceptance for the universal and commonly accepted defffiitesulting from

the fact that the circular economy is rather an umbpeadbgoression for different
groups of solutions. During the evolution of the general idea, the primar
concept of the circular economy had been influenced by solutions fram ne
schools of thought The modern circular economy concept evolved from the
five approaches featured by many complemefitgoyiorities and strategies/
/principles:

1. Industrial Ecology — is a science on the flows of mategat energy in
industrial setting®. The priorities of this approach incligeanalysis of
materials and energy flow, industrial symbiosis, systems thinki
valorization of by-products, and waste,

2. Cradle to cradle — aims at introducing the principlesreafsing,
recycling, and refurbishing into the life cycle of the product.sThi
approach embraces such priorities as: design inspired by natleza-
effectiveness with renewables, waste equals food, respediviensity
(complexity of the system) attributed to its assumptipns

3. Performance Economy — aims at lifetime extension andcservihe
approach includes the following prioritfs products as a service,
closed-loop economy, sufficiency over efficiency, sustainable taxation,

4. Blue Economy — embraces solutions determined by the local
environment. The main priority levels of this approacR®apgeferences
for locally available resources, analysis of materials @mergy
cascading, inspired by nature, innovative business models, waste is
income,

47 J. Korhonen, C. Nuur, A. Feldmann, S.E. Birkiércular economy as an essentially contested
concept “Journal of Cleaner Production” 2018, Vol.175,.pp44-552; G. Moraga,
S. Huysveld, F. Mathieux, G. Blengini, L. Alaerts, Van Acker, S. De Meester, J. Dewulf,
Circular economy indicators: What do they measuréResources Conservation and
Recycling” 2019, Vol. 146, s. 452—-461.

48 F. Ceschin, I. Gaziulusoyvolution of design for sustainability: From produdesign to
design for system innovations and transitidixesign Studies” 2016, Vol. 47, pp. 118-163.

49 T. Wautelet,;The Concept of Circular Economy op. cit.

50 L. Milios, Advancing to a Circular Economy: three essentigrétients for a comprehensive
policy mix “Sustainability Science” 2017, Vol. 13, pp. 1-19.

51 L. Lindfred, I. Nordeld)nvestigating The Move Towards Circular EconomyGonsumer and
Retail CompanieChalmers University of Technology, Gothenburg201

52 T. Wautelet,The Concept of Circular Economy op. cit.

53 MBDC, EPEA,Introduction to the Cradle to Cradle Design Framekyc2002, http://www.
chinauscenter.org/attachments/0000/0001/CradleDgxi§ 17.08.2018.

5 T. Wautelet,The Concept of Circular Economy op. cit.

55 b,
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5. Biomimicry (biomimetic economy) — in short: design inspired buneat
is a science aimed at using the natures models (ecosystersolve
human problems in the industry. The priorities of this approachi: are
systems thinking, nature as a model, nature as a measures matur
a mentor.

Definitions of the circular economy vary depending on the approaches

applied. The examples of interpretations of the circular ecorayepresented
in table 1.

Table 1. Definitions of circular economy

No Definitions Bibliography

1.

In the circular economy “the value of productsgterials and (European
resources is maintained in the economy as longoasille and] Commission,
the generation of waste minimized” to “develop ataimable,| 20157

low carbon, resource efficient and competitive oy’

“Circular Economy new way of thinking about mée flows, | (Church, Ahmed,
production and patterns of consumption” Benifand, 2014}

The circular economy is a regenerative systerwhich input| (Geissdoerfer,
elements (raw materials) and output elements (wastéssion,| 2017°

and energy leakage) are minimized by closing nelteaind
energy loops, by means of proper designing, lostiAg
maintenance, repairing, reusing, remanufacturiefurbishing,
and recycling

“Circular economy is seen as a new business hegected to| (Ghisellini, Cialani,
lead to a more sustainable development and a hawo®n Ulgiati, 2016§°
society”

Circular economy is “a vision of an economicteys without| (Nystrom, 201%
waste that runs on renewable energy”

Circular economy is based on: (Lazarevic, Valve,
1. A perfect circle of slow material flows, 2017§2
2. A shift from the consumer to the user,

56
57

58

59

60

61

62

Ib.

European Commissiolosing the loop - An EU action plan for the CirauEconomy.., op.
cit.

R. Church, N. Ahmed, K. Benifan&e-imagining the Future: The Biomimetic Econpfim]
Proceedings of RSD3, Third Symposium of Relatingt&ys Thinking to Design Oslo 2014.
M. Geissdoerfer, P. Savaget, N.M.P. Bocken, Eultik, The Circular Economy — A new
sustainability paradigm?‘Journal of Cleaner Production” 2017, Vol. 148, g57-768.

P. Ghisellini, C. Cialani, S. UlgiatA review on circular economy: the expected traasitio

a balanced interplay of environmental and econosyatems,Journal of Cleaner Production”
2016, Vol. 114, pp. 11-32.

T. Nystrom,Adaptive Design for Circular Business Models in wgomotive Manufacturing
Industry, 2019, https://www.ri.se/sites/default/files/201@Adaptive%20Design%20for%20
Circular%20Business%20Models%20in%20%20the%20Autwefh20Manufacturing%20In
dustry_1.pdf, 02.09.2020.

See: D. Lazarevic, H. Valve\arrating expectations for the circular economy:wesds
a common and contested European transjtititnergy Research & Social Science” 2017,
Vol. 31, pp. 60-69.
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3. Growth through circularity and decoupling,
4. A solution for the European renewal.

Circular economy has “the desire to substitiie prevailing
traditional linear economic model with a circulanep whose
principal aim was to keep the value of productstemias and

(Ferreira  Gregorio
Pié Dols, Tercgo,
2018§3

resources in the economy for as long as possililes Model
minimizes waste and the consumption of resourcdsfemesees
that goods generate value through their use aetiteof their
useful life (...). It is based on four principlesetbo-called 3Rs—t
reduce, reuse and recycle—and a fourth principlstagnable
design strategies to achieve greater durabilityhie designed
products (...)"

(Murray, Skene,
Haynes, 2017}

Circular economy “is an economic model wherelanping,
resourcing, procurement, production and reprocgssane
designed and managed, as both process and owpugximise
ecosystem functioning and human well-being”

(Ellen  MacArthur
Foundation, 20138)

“A circular economy is an industrial system tlsatestorative or
regenerative by intention and design (...). It reptathe end-of-
life concept with restoration, shifts towards tse wf renewable
energy, eliminates the use of toxic chemicals, tvhimpair
reuse, and aims for the elimination of waste thiotlge superior
design of materials, products, systems, and, withig) business
models”

10.

(Witjes,
2016§°

“A Circular Economy aims at transforming wast® resources Lozano,

and at bridging production and consumption acgsiti

Source:

own work based on the literature review.

Despite diverse priorities and strate§igeall circular economy approaches

have the same focus because of the addressed sustainabilépgd®? i.e. the

63

64

65

66

67

68‘].

V. Ferreira Gregorio, L. Pié Dols, A. Terceff Systematic Literature Review of Bio, Green
and Circular Economy Trends in Publications in theeld of Economics and Business
Management., op. cit.

A. Murray, K. Skene, K. HayneShe Circular Economy: An Interdisciplinary Exploi@t of
the Concept and Application in a Global Contédburnal of Business Ethics” 2017, Vol.140,
No 3, pp. 369-380.

Ellen MacArthur FoundationTowards the circular economy— economic and business
rationale for an accelerated transitipnEllen MacArthur Foundation 2013, https:/
www.ellenmacarthurfoundation.org/assets/downloadsipations/Ellen-MacArthur-
Foundation-Towards-the-Circular-Economy-vol.1.pdf.

S. Witjes, R. LozanoJowards a more Circular Economy: Proposing a frarmagwlinking
sustainable public procurement and sustainable iess modeJs‘Resources, Conservation
and Recycling” 2016, Vol.112, pp. 37-44.

Among the strategies increasing circularity (diacueconomy strategies) there are e.g.:
“refuse, rethink, reduce, reuse, repair, refurbigtmanufacture, repurpose, recycle, and
recover” (J. Potting, M. Hekkert, E. Worrell, A. rlemaaijer Circular Economy: Measuring
Innovation in the Product Chain Policy Report PBL Netherlands Environ. Assess. Agency,
Hague 2017).

Markard, R. Raven, B. Truffegustainability transitions: An emerging field osearch and
its prospects “Research Policy” 2012, Vol.41, No 6, Special t8et on Sustainability
Transitions, pp. 955-967; M.E.B. Seiffert, C. LocBystemic thinking in environmental
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problems in the environmental, social, and economic domain. The mentioned
rationale caused the circular economy to be agreed glomléy mathway for
sustainable development versus the linear economy PRodebwever,
sustainability is not considered as equal to the circular economy.

Sustainability, often referred to as sustainable developmeargkssto meet
the needs and aspirations of the present without compromisingbitlity to
meet those of the futur® Sustainability integrates economic, social, and
environmental activities to maintain some kind of a balance battheai.

The literature review on the international understandingustagability
and circular economy identified similarities, differences, dgtteelationships
between them. The similarities between sustainability amdlaireconomy are
as follows

1. Intragenerational and intergenerational commitments driven by

environmental hazards,

2. More activity and public deliberation on the multiple and coexisting

pathways of socio-economic development,

3. Global models orientation in emphasizing civilizational problems,

4. Integrating non-economic aspects into socio-economic development,

5. System design, system change, and innovation at the core as main

drivers for reaching objectives,

6. Multidisciplinary and interdisciplinary research field tottbe integrate

non-economic aspects,

7. Description of potential costs, risks, and importance of diveaion to

benefit from distinct opportunities in value co-creation,

8. Cooperation of different stakeholders as a necessary condiion t

accomplish mutual objectives,

9. Design of regulation and incentives as the main implementatios tool

(guiding stakeholder behaviors),

10. Central role of private business, due to its resources and litigmbi
advantages over other stakeholders,

11. Business model innovation as the key pathway to industry
transformation as the results of unsatisfied expectatides aafstainable

management: support for sustainable developm&ldurnal of Cleaner Production” 2005,
Vol.13, No 12, pp. 1197-1202.

69 L. Marrucci, T. Daddi, F. IraldoThe integration of Circular Economy with Sustairebl
Consumption and Production tools: systematic re\aed future research agenddournal of
Cleaner Production” 2019, Vol. 240, pp. 1-12.

70 United Nations General AssemblReport of the World Commission on Environment and
Development. Annex: Our Common Future, Forty-secsedsion. Item 83 (e) of the
provisional agenda, A/42/427, Development and md#onal economic co-operation:
environment04.08.1987.

™t M. Geissdoerfer, P. Savaget, N.M.P. Bocken, Eultik, The Circular Economy — A new
sustainability paradigm?., op. cit.

2 b,
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implementation of solutions (constrained by technological chiped
material, and production technology),

12. Technological solutions are important but often pose implementati
problems.

In the group of differences between sustainability and cireedanomy
concepts, there are: origins, goals, motivations, systeforitizations,
institutionalizations, beneficiaries, timeframes, and perceptmnsesponsi-
bilities”.

According to experts’ prognosis, the concept of the circular ecpmnaih
revolutionize the socio-economic relations in the coming decades. Th
international policy on sustainability ought to generate deepforamstions of
the industry processes and public policies of many countries. Th#wpeof
changes can be expected in many areas, for example, the tyetmesgroduce
new circular economy indicatdfsor to develop a new language (e.g. circular
construction, circular fashion, circular transport, circular eneagyl circular
innovation).

Notwithstanding, the prerequisite of the circular transfoionats the
proliferation of systems thinking, propagating through national anthattenal
policies the function and system innovations based on sustainable innavations

1.2. Closed loop life cycle assessment in the circular economy

The progress towards the circular economy can be measured using al
indicators which take into account the life cycle thinkingnot’®. Life cycle
thinking is a general denominator for various socio-economic am®ls.g. life
cycle assessment, life cycle design, life cycle managenifentycle policy and
life cycle strategy.

The idea of the circular economy builds on the life cycle thinkihgchvis
inscribed in the Circular Economy Action Plan of the’EUt is viewed as the
state-of-the-art in the impact analysis of products or eegViand urged by
experts to be used for a systemic view of the life cy&lda fact, when

= b,

74 G. Moraga, S. Huysveld, F. Mathieux, G. BlenglniAlaerts, K. Van Acker, S. De Meester,
J. Dewulf,Circular economy indicators, op. cit.

75

1o

I European Commissionintegrated product policy: building on Environmentaife-cycle
Thinking -COM(2003) 302 Final.2003, https://scholar.google.com/scholar_lookitip2t
Integrated%20Product%20Policy%3A%20Building%20on&2@ronmental%20Life-cycle
%20Thinking%20-%20COM(2003)%20302%20Final&author&p@blication_year=2003.

8 E. lacovidou, C.A. Velis, P. Purnell, O. Zwirnek, Brown, J. Hahladakis, J. Millward-
Hopkins, P.T. Williams,Metrics for optimising the multi-dimensional valeé resources
recovered from waste in a circular economy: A cati review “Journal of Cleaner
Production” 2017, Vol. 166, pp. 910-938; G. Mora§aHuysveld, F. Mathieux, G. Blengini,
L. Alaerts, K. Van Acker, S. De Meester, J. Dew@iicular economy indicators, op. cit.
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analyzing the strategies of recycling and reuse of resourst=ad of landfill
disposal and incineration of materials (which is a trawitl strategy in the open
loop economy) the life cycle thinking becomes the closed lo@p difcle
thinking.

The circular economy development is calculated by measuring the
environmental impact exerted by materials or whole products aretices®
(e.g. construction parts, food products, fuels, packages, appliances, cars,
buildings). This process is realised by various methodologies ofcyitée
assessment (LCA) which since their introduction in the yE289 aim at
measuring and quantifying the total product impact. The overall praupect
is made up of its impact in single categories (impact cae)odefined as
environmental problemi$ The impact is assessed in terms of the amount of
resources consumed and the scale of pollution gen&ratddn analyzing
certain categories, e.g.: “climate change; acidificationpghication, terrestrial;
eutrophication, marine; eutrophication, freshwater; particulatettema
photochemical ozone formation; human toxicity, cancer; human toxicity, non
cancer; eco-toxicity, freshwater; land use; water useures use, minerals and
metals; and resource use, fossils, ionizing radiation, ozonetibeyi>. The
results of the LCA are used to compare the impact of diffepgoducts
according to a single index (total product impact) but also uperbasis of
detailed indices, as e.g. human health, ecosystem and re8b€oesequently,
the LCA provides management with information necessary to besteer
decisions on the ecological design of material composition.

The life cycle of the product system is its overall tiwk life which
comprises certain stages. The stages of the product life aye e.§* material
extraction (raw materials and energy for production), design and nctumirig
of the product, packaging, and transportation of the product kdistn to the
customer), storage of the product, use and maintenance of thetpisposal
(incineration or landfilling) or recovery (recycling, reuse) of piheduct.

The LCA can be performed in different scopes defined as system
boundaries or product systems. Some common scopes for “calculating a

® C. Kayo, S. Tojo, M. Iwaoka, T. Matsumot&yvaluation of Biomass Production and
Utilization Systems|[in] Research Approaches to Sustainable Biomass Systue S.,
Hirasawa T. (eds), Academic Press, Boston 20143@$-346.

80

o o

82 S, Sala,Triple bottom line, sustainability and sustainafyiliassessment, an overviefin]
Biofuels for a More Sustainable Futyrd Ren, A. Scipioni, A. Manzardo, H. Liang (eds),
Elsevier 2020, pp. 47-72, http://www.sciencedimmn/science/article/pii/B978012815
5813000038.

8 C. Kayo, S. Tojo, M. Iwaoka, T. Matsumot&yvaluation of Biomass Production and
Utilization Systemsop. cit.

8 R. M. Feller,Promoting Sustainable Design Through Life-Cycleessment Applications
https://continuingeducation.bnpmedia.com/courskiigfpaomoting-sustainable-design-
through-life-cycle-assessment-applications/2/.
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communicating the footprint of a produ®but also its handprint using the LCA
are described as:

1. Cradle to gate — the assessment covers all life cyatestrequired to
manufacture the prodi§tfrom the time of extraction of the material for
production up to the factory gate before the distribution of théustdo
customers. It is commonly used for interim products among budiness-
business (B2B) customéfs This scope of calculating the product
impact concerns plants and industries from two sectors of econemy
primary and secondary sectors. The primary sector is endgagie
production of raw materials based on the extraction of natum@liness
(e.g. farming, forestry, oil and gas mining or coal and ore exracti
industries). The secondary economic sector is concentrated on the
production of finished goods i.e. the transformation of the wetieaw
materials into consumable items (e.g. a building, a cart, @aérgy,
food, textile industries),

2. Cradle to grave — the assessment covers all life cyages from the
material extraction to the end-of-life of a product whiclcassidered
waste for disposal to landfill (symbol of a grave) or waste fo
recovery/recycling and reuse. This type of descriptionrindd as the
open loop assessméhtapplied mainly for products in business-to-
consumer (B2C) conditiofs

3. Cradle to cradle — the assessment covers all productyiifie stages
with an exception of waste landfilling, but including recycling processes.
The cradle to cradle life cycle assessment is ternmu ad the closed
loop assessmefitbecause the introduction of the recycling should
eliminate waste streams according to the formula that ttdewproduct
is always an indispensable resource for the new production cycle,

4. Gate to gate — this is an approach to the product life @sdessment
including one process in a production site/factory, e.g. the production
of each chemical is divided into processes composed of a small numbe
of chemical reactioi§

85

86

87
88

89
90
91

Carbon Trust, Product carbon footprint certification and labeltin Carbon Trust,
https://www.carbontrust.com/what-we-do/assuranab-eertification/product-carbon-
footprint-certification-and-labelling, 03.09.2020.

A. Sandak, J. Sandak, M. Brzezicki, A. KutrBiomaterials for Building Skingin] Bio-based
Building Skin A. Sandak, J. Sandak, M. Brzezicki, A. Kutnarsje@pringer, Singapore 2019,
Environmental Footprints and Eco-design of Produetsd Processes, pp. 27-64,
http://link.springer.com/10.1007/978-981-13-37425 _

Carbon TrustProduct carbon footprint certification and labelgnop. cit.

Life-Cycle Assessment, 31.05.2017, http://www.acdiogy.com/2017/05/31/life-cycle-
assessment, 02.09.2020.

Carbon TrustProduct carbon footprint certification and labelginop. cit.

Life-Cycle Assessment, op. cit.

C. Jiménez-Gonzélez, M. Overcadbnergy sub-modules applied in life-cycle inventory
of processes‘Clean Products and Processes” 2000, Vol. 2, Nip10057—0066.
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5. Cradle to markét (also called cradle to s - this type of a life cycle
assessment goes one step further than the cradle to gatiptidesc
including the transportation to the market and sales (bonded with the
transit to the site of use),

6. Cradle to use the description evolved from the cradle to market life
cycle assessment but covered additionally the consumption stage,

7. Gate to grave — this is the type of an assessment whiclaessbthe
“distribution, storage, use, and disposal or recycling st&ges”

The presented types of assessment are more or less comntiog [utcess

of setting the system boundaries in LCA is dynamic and dependseon th
necessity. Thus, the other possible approaches to the prodeictyiife
assessment could be based on any new combination of stages, gate.p:
use, use to use, market to use, use to grave, etc.

LCA solves the problem of costs externalization by allowing the
identification of possible impact areas, measuring them, aadlyfipinpointing
the best available solutions, both according to the handprirfoatytint of the
analysed product. The most comprehensive type of the LCA isrditde to
cradle life cycle assessment. This type of methodology intredtiee closed
loop thinking, one of the basic priorities in the circular economy.

The mentioned before philosophy of the closed loop economy (also called
the “take-make-recycle” model) is against the traditidimear production and
consumption model (also termed as: the “take-make-dispos&émyor “take-
make-waste” pattern or “take—make—use—lose” system).

The closed loop thinking, depicted under the name cradle to cbgdle
W. McDonough and M. Braungart, assumes the circulation of resowites
a closed system and the possibility of complete recyclindl afastes within
two closed economy cycles, i.e. the biological (biosphere) aoldnital
(technosphere) ones. The biological cycle is responsible forrabgcling
of consumption products called biological nutrients or biologicatennals. The
technical cycle is appropriate for service products calemihrtical nutrients
or technical materials.

The example of the holistic management of resources is tediSwwaste
management system. In Sweden, the process of using municifal lveggns
with segregation in the household, i.e. at the consumption stage pfoduct
life cycle, as presented in figure 1. Most products arectedyand those that are

92 V. Sanderson, N. Bamber, D.N. Pelleti@radle-to-market life cycle assessment of Okanagan
(Canada) cherries: Helicopters, seasonal migrarfitdar and flying fruit “Journal of Cleaner
Production” 2019, Vol. 229, pp. 1283-1293.

9 Cradle to site, Environmental Glossary of Termd Befinitions, https://circularecology.com/
glossary-of-terms-and-definitions.html, 04.09.2020.

94 EC, Commission Recommendation of 9 April 2013w dse of common methods to measure
and communicate the life cycle environmental penfmce of products and organisations.
0J L124, http://eur-lex.europa.eu/legal-content/EXY/PDF/?uri=CELEX%3A32013H0179
&from=EN, 04.05.2013.
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not suitable for this end up in incineration plants (where theyanverted into
electricity and heat), in a landfill (where biogas can bewexed), or in a biogas
plant (where waste is turned into biogas and natural kendj which are sent to
farms after liming).

G 9 Households :
Material Sewage water
recycling cleaning ’&ﬁ
L dl
L S m 1 Biosolids
m |

Waste

Anaerobic ﬁ ;%
digestion

Vehicle fuel

g -
@’ “Landfi

Incineration

Blogas | Heating/Cooling
' production
.+ Elecricity
Other fuels “

._, ‘ ' production

Figure 1. Integrated part of the holistic waste maagement system

Source: own work based on: J. Astronihe Swedish Waste Management System
https://player.slideplayer.com/13/3810889/#, 12020.

The complementary approach to the closed loop resource management
the concept of zero waste. There are many definitions ofdibés however, the
priority of zero waste thinking is the reuse of resourcess Eliminates the
problem of waste production but requires products and processeslésigaed
or redesigned of in accordance with all stages of teeclitle, similarly to the
closed loop recycling. The initial design of the product systemrrdetes
the possibility of reusing (repairing, re-manufacturing) or recyclingrizas®.

9 European CommissionCOM(2016) 773 final. Ecodesign Working Plan 2016 2019
Brussels 30.11.2016.
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1.3. Circular strategies

Building blocks® of the circular economy are circular stratetfiehe
increasing risk of higher resource pri€em the linear economy has led the
business sector to develop circular economy strategies, basnoeels and then
to promote the circularity transition among policy-makers (gstbe CES, the
coalition of multinationals: “DSM, IKEA Group, Michelin, Philips dhting,
SUEZ, Tetra Pak, Umicore, and UnileV&)”

The spectrum of circular strategies is broad. In a nutshelfjdtelopment
of the circular economy is based on four strategie$’%.e.

1. Circular Design,

2. New Business Models,

3. Reverse Cycle,

4. Enablers and Favorable System Conditions.

The R-list concept enumerates 10 circularity strategiea hierarchical
ladder i.e.: “refuse, rethink, reduce, reuse, repair, refurbismarefacture,
repurpose, recycle, and recovét”

According to another taxonomy, six groups of the circular economy
strategies should be named:

1. “Preserve the function of products or services provided byuleir
business models such as sharing platforms, PPS (use- and result-
oriented), and schemes promoting product redundancy and multi-
functionality,

2. Preserve the product itself by increasing its lifetime¢hwtrategies such
as durability, reuse, restore, refurbish, and remanufacture,

3. Preserve the product’'s components through the reuse, recovery, and
repurposing of parts,

4. Preserve the materials through recycling and downcycling,

5. Preserve the embodied energy through energy recovery at inicinera
facilities and landfills,

9 Circular Economy Business Case Studies - Buildidgcks, https://www.ellenmacarthur
foundation.org/case-studies/business/building-tdp26.05.2020.

97 Circular Economy Accelerator — Zero Waste Scotlankitps:/ceaccelerator.zero
wastescotland.org.uk/, 26.05.2020.

% Ellen MacArthur FoundationTowards the circular economy— economic and business
rationale for an accelerated transitian op. cit.

99 Umicore,Umicore calls upon the EU to seize the circular remoy momentun02.06.2016,
https://www.umicore.com/en/media/press/umicoreseafion-the-eu-to-seize-the-circular-
economy-momentum, 10.06.2020.

100 Circular Economy Business Case Studies - Buildiobgcks, https://www.ellenmacarthur
foundation.org/case-studies/business/building-kdp26.05.2020.

101 3. Potting, M. Hekkert, E. Worrell, A. Hanemaaij€ircular Economy: Measuring Innovation
in the Product Chain - Policy RepoRBL Netherlands Environ. Assess. Agency, Hague’ 20
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6.

Measure the linear economy as the reference scenario abskace of

a preservation strategy to show the status, progress, orgegvesds

CE. For example, the indicator for waste generation per persargdur

a year (EC, 2018a) might show whether the promotion of CE generates
less waste™?,

There are many typologies of circular economy strategies. Ortleeof
includes the following seven circular stratedfiés

1.

Collaborate to create a joint value,

2. Design for the future,

3. Incorporate digital technology,

4. Preserve and extend what's already made,
5.
6
7
T

Prioritize regenerative resources,

. Rethink the business model,

Use waste as a resource.

he presented strategies are divided into subcategorie2"thevel) or

even the categories of thé! Bvel which additionally can be measured with
specific, detailed indicators, for example: when designing for goadiability,
the indices used can be: the phasing-out of toxics or the appiiazt highly
biodegradable materials, etc. Table 2, presents the seuwaftgircular economy
strategies created within the framework of the CIRCLELAB initeat

Table 2. Strategies of circular economy

No

Levels and types of circular strategies

1.

Collaborate tpCommunity
create a jointcollaboration
value Customer/consumer

Give-back programmes,

Joint product development.

Co-creation,

Customer dialogue, marketing,

Customer programmes,

Customization,

Take-back programmes.

Government Advocacy for circular economy policy,

collaboration Government programmes.

Industry collaboration 1. Circular procurement,

Cross-industry projects, pilots,

Guidance, dialogue with industry

stakeholders,

4. Joint industry ventures, projects, pilots

Internal collaboration 1. Dialogue with internal stakeholders,

2. Financial incentives tied to circular
economy,

3. Training on the circular economy.

collaboration

NPgrwNREIbE

wn

102 G, Moraga, S. Huysveld, F. Mathieux, G. BlenglniAlaerts, K. Van Acker, S. De Meester,
J. Dewulf,Circular economy indicators, op. cit.
103 Circle Lab, https://circle-lab.com/knowledge-h@6,05.2020.
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Design for the
future

2Design 1. Design for bio-degradability,
for cyclability 2. Design for disassembly,
3. Design for modularity,
4. Design for recycling,
5. Design for recycling — mono-materials,
6. Design for recycling — product trimmings
and construction (Textile-specific),
7. Design for repair,
8. Design for reuse.
Design 1. Design for physical durability,
for durability 2. Design for product attachment, emotional
durability.
Design out waste 1. Design for minimal waste,
2. Design for resource efficiency.

Incorporate
digital
technology

Data and insights

1. Advanced robotics, artificial intelligence

Data analytics, modeling,
Internet enabled, connected operations
Sensors, monitoring systems.

Digital platforms

Online platforms,
Peer-to-peer online marketplaces.

Preserve an
extend what's

dMaximise lifetime
of biological products

Management, enrichment,
Preservation, conservation.

already made

Maximise lifetime
of products after use

WhPREINEIN, AN

Own brand second-hand sale,

Part recovery,

Refurbishment, remanufacturing,
renovation,

Refurbishment, repair (Textile-specific)
Second-hand sale, distribution.

Maximise lifetime
of products in-use

wn o s

Product maintenance, repair,
Product upgrade,
Self-repair, spare part service.

Prioritise
regenerative
resources

Regenerative energy

wn

1 Electrification,
Energy efficiency,
Renewable energy, fuels.

Regenerative materials

agprwd

1.Alternative bio-based materials and
inputs,
Material efficiency,
Non-critical materials and inputs,
Non-toxic materials and inputs,
Reusable, recyclable materials and inp

uts.

Regenerative water

N

1. Alternative water use,
Water efficiency.

Rethink
the business
model

Product business mode

SEGIEIAEN

1Lleasing, rental, pay per use,
Peer to peer sharing,
Sale of durable, long-lasting goods,
Sale of exchangeable parts,
Sale of refillable parts,
Subscription-based products.

Service business model

wn

1Crowd based services,
Payment per use,
Subscription-based services.
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Use waste g€£nergy recovery from
aresource |waste

Generating energy from waste,
Processing waste into fuel,
Recovery and reuse of waste energy.

Valorize waste streams
closed loop

wNhpRPlwNE

»

Closed loop collection,

Closed loop downcycling,

Closed loop high value chemical
recycling (Textile-specific),

Closed loop high value mechanical
recycling (Textile- specific),

Closed loop upcycling,

Using closed loop recycled materials.

Valorize waste streams
open loop

wnpRo g

5.
6.

Open loop collection,
Open loop downcycling,
Open loop high value chemical recycling
(Textile-specific),

Open loop high value mechanical
recycling (Textile-specific),

Open loop upcycling,

Using open loop recycled materials.

Source: own work based on: Circle Lab, https:/feitab.com/knowledge-hub, 26.05.2020.

The successful implementation of circular economy strategigglts in
diverse benefits which are goals of economic transformatiableT3 presents
the group of effects of increased circularity in companies acrossottie w

Table 3. Benefits of circular strategies

No

Names of circular strategieg

Benefits of circular
strategies

Types of circular strategies
(at level 1lI)

1. | Creating a global circular Textile waste reduction | 1Use of closed loop recycled
network of textiles by making materials,
the essentials circular (easy 2. Design for recycling — monor
essentials) materials,
Recycling textile waste into 3. Closed loop high value
yarn. mechanical recycling
Recycling cotton waste into (Textile-specific),
fibers 4. Closed loop upcycling
Open source co-creation online 5. Customization,

6. Co-creation,

7. Design for product
attachment, emotional
durability,

8. Online platforms.

2. | Eco-Scraps Food waste recycling 1Closed loop downcycling,

Transforming surplus food into
restaurant dishes
Misadventure Vodka — vodkal
made from unsold baked goads
Reusing waste bread to makT

new bread

. Closed loop collection,

. Closed loop upcycling,

. Preservation, conservation,
. Open loop upcycling,

. Closed loop upcycling.

OO WN
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3 | Veolia Circular Economy Waste electrical and 1. Open loop collection,
Partnership for E-Waste electronic equipment 2. Open loop downcycling.
Recycling recycling

4. | Resource efficient paper Solid waste and water | 1. Closed loop downcycling,
production recycling 2. Design for minimal waste,

3. Recovery and reuse of
waste energy,

4. Water efficiency,

5. Renewable energy, fuels,

6. Using closed loop recycle
materials.

5. | Digital marketplace for waste| Ecological footprint 1. Open loop collection,
materials reduction 2. Peer-to-peer online

marketplaces.

6. | Recycling metals from waste| Non-ferrous products | Open loop upcycling
ash recovery

7. | Digital marketplace for Parking space 1. Peer to peer sharing,
parking space optimization 2. Peer-to-peer online

marketplaces.

8. | Repurposing waste plastics |Plastic solid waste 1. Open loop upcycling,
into tiles recycling 2. Closed loop upcycling,
Recycling waste plastic into 3. Closed loop downcycling,
filament (Yanko Design) 4. Processing waste into fuell.
Recycling non-recyclable
plastics
Recycling plastic into diesel

9. | Repurposing coffee grounds | Coffee grounds use Open loop downcycling
for road construction

10. | Earthquake Debris Debris removal 1. Open loop collection,
Management in Haiti: Data- 2. Closed loop collection,
driven Decision-Support 3. Open loop upcycling,

4. Closed loop upcycling,
5. Data analytics, modeling.

11. | Collection and recycling of | Waste electrical and 1. Closed loop collection,

mobile phones electronic equipment 2. Closed loop downcycling.
recycling, additional
income for residents

12. | Repurposing waste flower | Tulip petals use Open loop upcycling
petals into pigment

13. | Generating electricity and heaGenerating energy from| Generating energy from waste
from cattle waste waste

14. | Recycling of wastewater Saving water Closed loop downcycling
Recycling of greywater consumption

15. | ZigZag: Redistributing Return®Reduction in the wastage,1. Rethink the business mod
Optimally carbon footprint, cost and 2. Incorporate digital

transit time of retail technology.
returns

16. | Payment per use using the |Easier payments for Payment per use

blockchain technology (RWE
and Slock.it — Electric cars
using Ethereum wallets can

charging cars at traffic
lights
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be recharged by induction at
traffic lights)
17. | Subscription-based razor Easier access to care | Subscription-based products
blades products, saving time
18. | Recycled mono-materials 75% less water, 67% |eds Design for recycling —
chemicals, 39% less mono-materials,
energy, 20% lower 2. Using open loop recycled
carbon footprint materials.
19. | Digital marketplace to utilize | Optimization of real 1. Closed loop downcycling,
wasted space as storage estate use 2. Peer-to-peer online
marketplaces.
20. | Materials Marketplace Cost savings, energy | 1. Open loop collection,
savings, new jobs 2. Peer-to-peer online
creating marketplaces.

Source: own work based on: Circle Lab, https:/feitab.com/knowledge-hub, 26.05.2020.

The economic and environmental benefits are the chief faoibtaif the
circular economy adoption which are officially promoted in therofean
Union'®. Numerous scales and types of benefits generated by cirtral@gges
depend on many macro- and microeconomic factors across masrt@ssédhe
decisive determinant, however, in the circularity transitiothés awareness of
enterprises of the methods of designing the business circular ssategie

104 D.M. Yazan, D. Cafagna, L. Fraccascia, M. Mes, PA@ntrandolfo, H. Zijm,Economic
sustainability of biogas production from animal roegx a regional circular economy modlel
“Management Research Review”, 2018, Vol. 41, Npb,605-624.



2. The idea of environmental declarations and labels

2.1. ISO type I environmental labelling
(Bozydar Zidtkowski, Janusz Strojny)

Ecolabelling®® is a communication tool that conveys environmental
information about products. Symbols, called ecolabels, show that acprodu
(goods or servicé®) meets established standaflsegarding environmental
impactd®.

In market practice, the term “ecolabel” is also used t@ri®s products
with other advantages than the environmental ones. The additibmaltas of
ecolabels— defined in a broader, more sustainable sense (typical for CSR
labelling'®®) — include.:

1. The geographical origin of products or resoutes

2. The spatial location of production (local manufacturing), e.ggitrel

environmental labelling for Gemer-Malohont in Slovakt§”

3. The production system, e.g. “family farmed” in the USA

4. Stability of economic value (LEED, BREEMj,

5. Social responsibilit}}*.

105 popular also under the names: environmental llagel environmental labelling and
information schemes, environmental labelling schesoelabelling program, green labelling,
environmental certification.

106 |SO 14020:2000, Environmental labels and dedtamat— General principles.

107 |, Witek, Sustainable consumption: Eco-labelling and its iotpan consumer behavior -
evidence from a study on Polish consunkstitute of Economic Research Working Papers”
2017, No. 142, pp.-10.

108 5, Baumeister, T. OnkilaAn eco-label for the airline industry?Journal of Cleaner
Production” 2017, Vol. 142, No 4, pp. 1368-1376.

109 M. Koszewska,Social and eco-labelling of textile and clothingods as means of
communication and product differentiatiofFibres & Textiles in Eastern Europe” 2011,
Vol. 19, No 4, pp. 20-26.

110 . Gotaszewska-Kaczan, M. Kruk, AleszyiskaSwiderska, Challenges for ecolabeling
grow, ,,Optimum. Studia Ekonomiczne” 2015, No 5(77), ppg9—-192.

111 °AJ. Duff, P.H. Zedler, J.A. Barzen, D.L. Knutasd'he Capacity-Building Stewardship
Model: assessment of an agricultural network as eclmanism for improving regional
agroecosystem sustainabilitfEcology and Society” 2017, Vol. 22, No 1, ppl10-

112 p H. Howard, P. AllenBeyond organic and fair trade? an analysis of ebelgreferences in
the United StatesRural Sociology” 2010, Vol. 75, No 2, pp. 244-26

113 R K. Zimmermann, O. Skjelmose, K.G. Jensen, Klknsen, H. BirgisdottirCategorizing
building certification systems according to theinigbn of sustainable building[in] 3RD
World Multidisciplinary Civil Engineering, Architéare, Urban Planning Symposium

(WMCAUS 2018)Vol. 471, 2019, pp. 1-8.
114 |b
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In an effective environmental regulatory system, ecolabeliang induce

advantages “in all three dimensions of sustainabtfity”

1. Social- the advantage to the consumers is “environmental information
about the product” and the chance to “vote with their wal¥fs”

2. Economic- the advantage to the economy is the achievement of “more
sustainable track®’ and to the producer: better image, competitive edge,
increased profit, more products sold etc.

3. Environmental the advantage is the a decrease in the harmful impact.

In the environmental labelling programs the scale of assessie@mimines
the form of the ecolabel, i'é®

1. Single-tier ecolabel (binary ecolabel)when the result of the product

assessment is in conformance or non-conformance with the program

standards (e.g. EU Ecolabel, MSC),

2. Multi-tier ecolabel (or graded ecolabelwhen the result of the product
assessment is the level of achievement (e.g. Silver, GoldRlatidum
level in LEED).

The distinction between definitions of ecolabelling is deterthiry

numerous meanings and definitions of the word “sustainaBifityThis has

caused some confusion, as e.g. in the case of MSC and the 20 year-long

“controversy about the definition of sustainable fishiAg”
The general overview of existing definitions on ecolabels aonthkelling
programs is presented in table 4.

Table 4. Definitions of ecolabels

No Definitions Bibliography

1. “Environmental label (1SO 14020:2000%
environmental declaration
claim which indicates the environmental aspecty of
a product or service”

2. “Eco-label comes from the word eco which me (Purwaningsih, Susanty, Waf
environment and the label which means a mark or Ahganto, Ariany, 2018¥?

i

115 R. Baranyi, Criteria groups in the eco-labelling process systenmcomparative analysis
focused on the Hungarian systefReriodica Polytechnica Social and Managemen¢r®es”
2008, Vol. 16, No 1, p. 45.

116 D E. Adelman, G.W. Austiffrademarks and private environmental governancep. cit.

117 N. Csigéné Nagypal, G. Gorog, P. Harazin, R. frRétdaranyi, Future generations” and
sustainable consumptipfEconomics & Sociology” 2015, Vol. 8, No 4, p02-224.

118 v, Prieto-Sandoval, A. Mejia-Villa, M. Ormazabaf,. Jaca,Challenges for ecolabeling
growth: Lessons from the EU ecolabel in Spdifhe International Journal of Life Cycle
Assessment” 2020, Vol. 25, No 12, pp. 856—867.

119 1b.

120 M.A. Delmas, T.P. Lyon, J.W. MaxwellUnderstanding the role of the corporation in
sustainability transitions. Introduction to the $j# Issue.., op. cit.

121 |SO 14020:2000, Environmental labels and dedtamat— General principles.
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product that differentiates it from other producEco-
labels help consumers to choose environmentakndily
products as well as serve as a tool for manufacstuice
inform consumers that the products they produce| are
environmentally friendly”.

“Eco-labelling  informs  consumers of  specfiMiranda-Ackerman, Azzaro-
characteristics of products and has been used tkem&antel, 2017§3
greener products.”

“Business stewardship by means of eco-labehdiges (Lee, Kim, Yang, 2015%*
convey the specific information regarding [i@Bruce, Laroiya, 2006%°
environmental impacts of a product”.

“Eco-labels for white goods, energy provisioogd, etc.’] (Codagnone, Veltri,

are “a signaling method to encourage consumersrthvogliacino, Lupianez-
sustainable consumption”. Villanueva, Gaskell, Ilvchenka,
Ortoleva, Mureddu, 2018¥

“Primarily ecolabels provide consumers with prod(Taufique, Siwar, Chamhuri,
specific environmental information at the poinofrchase Sarah, 2013%7

to assist consumers in making environmentallyrimied| (Thggersen, Haugaard, Olesén,
purchase decision. Moreover eco-labels reduce coais 2010}28
information search costs and effort as well as ptem
recycling behavior”.

“Eco-labels provide information about the enmimental (Delmas, Grant, 2014
characteristics of a product”.

“Environmental sustainability labels, or ecodbs) are one(Hilger, Hallstein, Stevens,
tool that commercial fishers employ to increaseneaaic| Villas-Boas, 2019)°
viability through product differentiation in termsf
sustainability”.

“Enterprises can use eco-labels as a means afaii, 2008

122

123

124

125

126

127

128

129

130

R. Purwaningsih, A. Susanty, A.K. Wafa, A. ArdianZ. Ariany, Identification of factors
influence to completion of adoption proces of ebelain fisheries product[in] 5th
International Seminar on Ocean and Coastal EngimgeEnvironmental and Natural Disaster
Management (ISOCEEN 2017) 2018, Vol. 177, pp. 1-7.

M.A. Miranda-Ackerman, C. Azzaro-Panté&lxtending the scope of eco-labelling in the food
industry to drive change beyond sustainable agtizel practices “Journal of Environmental
Management” 2017, Vol. 204, No 3, Sl, pp. 814-824.

S.H.-N. Lee, H. Kim, K. Yanglmpacts of sustainable value and business stewgrdsm
lifestyle practices in clothing consumptionop. cit.

C. Bruce, A. LaroiyaThe production of eco-labels$Environmental & Resource Economics”
2006, Vol. 36, pp. 275-293.

C. Codagnone, G.A. Veltri, F. Bogliacino, F. Lapez-Villanueva, G. Gaskell, A. lvchenko,
P. Ortoleva, F. Mureddi,abels as nudges? An experimental study of calawmgls.., op. cit.
K.M.R. Taufique, C. Siwar, N. Chamhuri, F.H. Saréntegrating general environmental
knowledge and eco-label knowledge in understandigglogically conscious consumer
behavior.., op. cit.

J. Thggersen, P. Haugaard, A. Oleseornsumer Responses to Ecolap&lRiropean Journal
of Marketing” 2010, Vol. 44, pp. 1787-1810.

M.A. Delmas, L.E. GrantEco-labeling strategies and price-premium: The windustry
puzzle “Business & Society” 2014, Vol. 53, No 1, pp. é-4

J. Hilger, E. Hallstein, AW. Stevens, S.B. V@liBoas,Measuring willingness to pay for
environmental attributes in seafgotEnvironmental & Resource Economics” 2019, Va3, 7
No 1, pp. 307-332.
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communication which shows that the product beatire
eco-label has less impact on the environment duthieg@
whole life cycle, ‘from cradle to cradle’, in comspn
with other similar products or services”.

10. | “The goal of eco-labels is to reduce informatiDelmas, Lessem, 2017)
asymmetry between producers and consumers over the
environmental attributes of a product or service”.

Source: own work based on the literature review.

There are different classifications regarding the typescofabels available
on the market. The most prevailing typology has been developededy t
International Organization for Standardization which historidadly established
standards for three types of voluntary environmental labelling, i.e.:

1. ISO 14024:1999, Environmental labels and declaratioen3ype |

environmental labelling Principles and procedures,

2. 1SO 14021:1999, Environmental labels and declaratioBslf-declared
environmental claims (Type Il environmental labelling),

3. ISO/TR 14025:2000, Environmental labels and declaratiomgpe 1l
environmental declarations.

According to some authdf$ the meaning of environmental labels
(ecolabels) and environmental declarations can be unified. Theaesalient
difference, however, between these expressions, because:

1. ISO type | environmental labelling satisfies standards “based on an
assessment of a product’s environmental imp&¢tsicluding life cycle
considerations but does not require the LCA. This type of an
ecolabelling program is certified by an independent body thattgyra
a license and usually a logo e.g. Blue Angel, EU Ecolabel, N8rdan,
Green Seal.

2. ISO type Il environmental labelling is a self-declared environmental
claim made by business managers, which has not been certifiad by
independent third-party. It can be multi-content declaration butlysua
takes the form of short advertising as e.g. environmentafly, pure,
organic, biodegradable.

3. ISO type Il environmental declaratiorsprovide life cycle assessment
data for a product, in the form of e.g. EcoLeaf, Environmental Product
Declaration.

131 R. Baranyi, Criteria groups in the eco-labelling process systencomparative analysis
focused on the Hungarian systeop. cit.

132 M.A. Delmas, N. Lessenkco-premium or eco-penalty? Eco-labels and quatitthe organic
wine market“Business & Society” 2017, Vol. 56, No 2, pp. 3836.

133 M.T. Niles, M. Lubell, Integrative frontiers in environmental policy thgoand research
“Policy Studies Journal” 2012, Vol. 40, No 1, Sp. @1-64.

134 EPA, Evaluation of Environmental Marketing Terms in theited StatesWashington, D.C.
1993.
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In this book, the environmental labels and environmental declaraens
discussed as separate types.

The comparison of ISO-type environmental labelling is introduced in
table 5.

Table 5. 1SO-type environmental labelling

N Ecolabelling
Criteria

Type | Type Il Type 1l
Standard ISO 14024 ISO 14021 ISO 14025
Current version 2018 2016 2006
Independent third-party
certification yes no yes
LCA simplified no yes
Voluntary yes yes yes
Verifiability high low high
Efforts to receive medium-high low high

Source: own work based on the modified: M. KoszewSkcial and Eco-labelling of Textile and
Clothing Goods as Means of Communication and ProdRifferentiation “Fibres & Textiles
in Eastern Europe” 2011, Vol. 19, No 4 (87), pp-26.

ISO type | schemes are developed by international organizatiates as
e.g. WTO, UNEP, ISO, and individual countries or regions. The rimsibnal
ISO type | ecolabelling programs were introduced by: Germany (1SW&den
(1980), Canada (1988), the Nordic Council States, Japan, USA, Austraiia, N
Zeland (1989)°. At the European level, the first legal regulation on 1Sty
ecolabelling was issued in the year 2000 and concerned the “"Comraanit
label award schemé&®, called today as EU Label. The ISO type | environmental
labelling is based on the third-party certification acknowlddge the “third
wave in the green trademarks evolution” triggered by gloktadiz and “barriers
in national ecolabelling progranid” The possible barriers identified for
example for EU Label are as follows:

1. “Cost of the application,

2. Cost of the ecolabel licence,

3. Too much documentation,

4. Complexity of documentation,

5. Requirements are too stringent,

135 B, Crnobrnja, I. Budak, M. i J. Hodol¢, Environmental labelling of products with type |
labels “RMZ - Materials and Geoenvironment” 2009, Vol6,5No 3, pp. 346-355;
U. Gofaszewska-Kaczan, M. Kruk, /Sleszylska-é.widerska, Eco-labelling as a tool of
CSR.., op. cit.

136 Regulation (EC) No 1980/2000 of the Europeani&@agnt and of the Council of 17 July 2000
on a revised Community eco-label award scheme.

137 D.E. Adelman, G.W. AustinTrademarks and private environmental governantéotre
Dame Law Review” 2017, Vol. 93, No 2, pp. 709-756.
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6. Lack of human resources and skills,
7. Lack of technical and information support,
8. Lack of external incentives,
9. Lack of competitive rewards,
10. Lack of stakeholders recognition,
11. Lack of public institutions recognition (green procurement),
12. Lack of international recognition,
13. Too difficult to communicate,
14. Too many individual criteria,
15. Criteria do not address relevant environmental impacts,
16. Lack of economic incentives (including funding),
17. Costs of demonstrating compliance with the criteria requirements,
18. Costs of implementation (including consultants),
19. Costs of testing results and verifications that aressary to obtain the
label,
20. Low understanding the ecolabelling criteria,
21. Slow application procedures,
22. Bureaucratic application procedures,
23. Lack of recognition and rewards by public institutions, customers,
consumers, and retailet&®
According to the I1SO type | environmental labelling, the conéoroe with
the program requirements is a condition for certification by &ad-{bérty
institutiont*°, In this way, the ecolabelling program constitutes a “systam f
certifying legality and sustainabilit}®®. The main purpose of I1SO type |
environmental labelling is to distinguish and promote products leiter
environmental impact than other products in a given categooch S
distinguished general properties improve the added value of thecpfoddnich
can be identified as conformed to the strict environmental ctteria
There are three following stages in establishing ISO typeolabelling
program*3:

138 F. Iraldo, M. BarberioDrivers, barriers and benefits of the EU ecolabel European
companies’ perceptigriSustainability” 2017, Vol. 9, No 5, pp. 1-15.

139 T, Fujiwara, S.A. Awang, W.T. Widayanti, R.M. Sigma, K. Hyakumura, N. Sat&ffects of
national community-based forest certification omefd management and timber marketing:
a case study of Gunung Kidul, Yogyakarta, Indonéesiernational Forestry Review” 2015,
Vol. 17, No 4, pp. 448-460.

140 |, Giessen, S. Burns, M.A.K. Sahide, A. Wibow&rom governance to government: The
strengthened role of state bureaucracies in foeest agricultural certification “Policy and
Society” 2016, Vol. 35, No 1, SI, pp. 71-89.

141 A, Gruszka, E. Niegowsk&Zarzdzaniesrodowiskowe. Komentarz do norm serii ISO 14000
PKN, Warszawa 2007, s. 54.

142 PN-EN ISO 14024:2002, Etykiety i deklaraéjedowiskowe — Etykietowanié&odowiskowe
| typu — Zasady i procedury.

143 A, Gruszka, E. NiegowskZarzdzaniesrodowiskowe.., op. Cit.
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Select the product category,
Define environmental criteria for the ecolabelled product,
Control and certify applicants, supervise the program implementation.

According to 1ISO 14024, ecolabelling program should be transparaltt at
stages of its establishing and maintaining. The transpareeansnthat the
following information should be available for all stakeholders:

10.

CoNo,rWNE

“Selection of product categories,

Selection and development of product environmental criteria,

Product function characteristics,

Testing and verification methods,

Certification and award procedures,

Review period,

Period of validity,

Nonconfidential evidence on which the awarding of the label is based,
Funding sources for the programme development (e.g. fees, gowérnme
financial support, etc.),

Compliance verification®*

The process of ISO type | environmental labelling encompases
following iterative elements:

1

2.
3.
4,
5. The establishment of certification procedures and other admitiistra

“Consultation with interested parties,

The selection of product categories,

Development, review and modification of product environmental
criteria,

The identification of product function characteristics; and

elements of the programmnié®.

Every type of ecolabelling program has its own strengths aaaknesses.
The critical success factors of ISO type | ecolabelling prograens ar

1

2.

3.
4.

0~

“Transparency,

Consumer awareness: adequate publicity to ensure recognitioe of th
label and its credibility,

Endorsement by key stakeholders,

Ensuring stringent, significant and up-to-date criteria develapidd
stakeholder participation to maintain credibility,

. Harmonisation of criteria between different type | schenie facilitate

use by producers,

. Robust data checks,
. Visibility of logo on product,

Affordable application process,

144 1SO 14024:1999, Environmental labels and dedtamat- Type | environmental labelling
Principles and procedures, p=4
145 1b. p. 6.
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9. Appropriate selection of products,
10. Market penetratiori*®.
The presented determinants can be considered as best practicesialniv
supportive actions which guarantee effectiveness of the ityaj&O type |
ecolabelling programs.

2.2. ISO type II environmental labelling. Self-declared
environmental claims in the form of statements
(Igor Budak, Boris Agarski, Milana Ili¢ Mi¢unovic)

Increasing environmental awareness among people has put producers i
a position that they must offer products with higher environmestéaddards.
Due to the growing interest among consumers, government and ersploytee
environmental impact of products, product-related issues aremipag an
increasingly important part of purchasing decisions. Followingetheends,
a large number of manufacturers trying to show consumers thaptbdict has
certain advantageous features, in order to convince them thatptbduct is
better than the products of the competition in this area edystiod*’. For
example, consumers may be interested in resources and the ameunetgyf
consumed in the production of a particular product, as well agtheirfi which
the product is designed, or its reusability, recycling or biaxtability, and
whether recycled materials are used for its production, ets [&s$ led to
a greater demand for environmental information about productspf@umers,
government and industry. The information most frequently highlighted by
manufacturers is their investment in reducing negative impae. that the
product itself has a better environmental imffact

The presence of products with environmental attributes has prdmot
“green” activities in markets all around the world and cikdtee need for
systemization and standardization of the use of the environn®atals and
labels. A significant stage in the development of th® Kandard related to
environmental claims is the development of ISO 14021, an international
standard that defines the type Il environmental labelling H-deelared
environmental claims, from 1999. Following the first version of stédard,
the ISO published an addition to the standard in form of an Amendment in 2011,
and then a final new revised version ISO 14021: 2016.

146 C. Allison, A. CarterStudy on different types of Environmental Label(il80 Type Il and Il
Labels): Proposal for an Environmental Labellingredégy, “Environmental Resources
Management”, Oxford 2000, p. IV.

147y, Li, Competing eco-labels and product market competititiResource and Energy
Economics” 2020, Vol. 60, Issue C, pp. 1-23.

148 |p.; P. Demirel, K. latridis, E. Kesidoulhe impact of regulatory complexity upon self-
regulation: Evidence from the adoption and ceréifion of environmental management
systemgs“Journal of Environmental Management” 2018, \21)7, pp. 80-91.
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Self-declared environmental claims may be created by manwdestur
importers, distributors, retailers or anyone else who beli¢hat they can
benefit from such claims, but without certification by an independiéwt party.
Environmental claims made in regard to products may takefdha of
statements, symbols or graphics on product or package labdls,pooduct
literature, technical bulletins, advertising, publicity, telekating, as well as
digital or electronic media, such as the Inteffiet

Self-declared environmental claims are statements, labedgnavols that
are related to a particular activity, product or servicerntst have an impact on
the environment. This is a special type of advertising. kleted to a product,
its components or its packaging. It can be in the form of a staterabel or
symbol found on the product or on the product packaging, or in product
documentation, technical bulletins, in advertisements and promotions, or through
electronic or digital media (TV and Internet). The paramsgtwhich indicate
that the product is “environmentally friendly”, are chosen by tompany
itselft°,

The essential factor in all of these environmental clasr® iensure their
validity and reliability. It is very important that the Jaration is carried out
properly in order to prevent negative market effects, sushaaket barriers or
unfair competition, which may result from unreliable environmenotaims.
Also these claims should be clear, transparent, scienfjfisabstantiated and
documented so that a buyer or potential buyer of the product can bef soee
validity of the claims. The main advantage of environmental$éatype Il is
their ability to attract the attention of all target groups &inaple way, with very
little investment. Other advantages incltide

1. Reduction of market confusion (owing to reliability of information),

2. Facilitation of international trade,

3. Greater benefit for the customer, potential customer and wtsebne

better informed when choosing a product.

Self-declared environmental labelling can exist in variousi$oras simple
claims, such as *“recycled” and energy efficiency, or to be +ooittent
declarations with multiple attributes related to environmental piotect

The final scope of environmental labels and declarations én¢ourage,
through the use of confidential, accurate information that is né¢adisig about
the environmental aspects of products, the introduction of requirerfamts
products and the use of those products that have a less harmfut onpthe

149 1SO 14021:2016, Environmental labels and declamati- Self-declared environmental claims
(Type Il environmental labelling); J. Hoddli b. Vukelic, M. HadZistew, |. Budak,
M. Badida, L. So08, B. Kosec, M. BosakeciklaZa i reciklazne tehnologijETN izdavastvo,
Novi Sad 2011.

150 |SO 14021:2016, Environmental labels and declamatiop. cit.

151 3. Hodolg, P. Vukeli¢, M. HadZistewi, |. Budak, M. Badida, L. Soos, B. Kosec, M. Bosak,
Reciklaza i reciklazne tehnologije op. cit.
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environment, affirming the potential for market-oriented environment
improvement®2

When environmental seal is issued without considering ISO guideline
there is a high risk of greenwashing, greenblushing and grdengasvhich
means delivering untruthful information to consumers. This kirfdl® news is
also referred to as mislabelling, unfair claims, misleadaiglling, marketing
slogan etc.

Before a manufacturer decides to make use of a self-declared envirahment
decision, it is important to establish whether there are aayif&gplaws or
regulations on how environmental information should be published. The
regulations serve to better understand the minimum requirementstoand
convince potential users that the words, expressed in &ire/lelbel, are used
correctly.

The International Organization for Standardization, togetheth wi
development of 1ISO 14021, which defines type Il environmental labels, has
developed voluntary labels and claims that do not require companiesve
a permanent link with them. Although they are self-declared, theresome
guidelines for issuing these product declarations.

In essence, there are three basic elements that must bdecedsihen
using self-declared environmental clatfis

1. The quality of current information to be published (content),

2. The way the information is presented (presentation),

3. The steps taken and methods used to verify its accugaeyantee of

accuracy).

The symbols used for the purposes of self-declared environmeaitalkscl
should be simple, easily reproducible and appropriate in positioniz&dns
relation to the product to which they are applied. The use dfommental
labels and symbols serves as a significant source of infemaibout the
product or manufacturer. Their use should be avoided in alkisitgain which
they may cause a misinterpretation of the meaning of thebaytmy the
consumet®?,

152y, Li, Competing eco-labels and product market competitionp. cit.; M. ll¢ Miéunovi,

Z. Lanc, M. HadZiste¥j |. Budak, The role of environmental labels and claims typénll
circular economy development: the study of RepubficSerbia [in] 1. ISWA WORLD
CONGRESS 2016, Novi Sad, Faculty of Technical Smen 19-21 September, 2016, pp.
1847-1847.

153 J, Hodolk, I. Budak, M. Hadzistedi D. Vukeli¢, M. Majernik, J. Chovancova, J. Pankova-
Jurikova, M.Culibrk, Sistemi za upravljanje zastitom Zivotne srediREN izdavaStvo, Novi
Sad 2013.

154 3. Hodolg, P. Vukeli¢, M. HadZistewi, |. Budak, M. Badida, L. Soo$, B. Kosec, M. Bosak,
Reciklaza i reciklaZzne tehnologije op. cit.; J. Hodadi, I. Budak, M. HadZistedj B. Vukeli¢,

M. Majernik, J. Chovancova, J. Pankova-Jurikova(Mlibrk, Sistemi za upravljanje zastitom
Zivotne sredine., op. cit.
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If a company chooses to publish their graphic solution of symbolygt
undertake that the specific activity, product or serviceaded! by this symbol
has qualitative advantages, which similar products, servicesngpanies do not
possess. To avoid confusion, similarities with existing @ffisymbols should
be avoided.

More details also can be posted on the website. The pogsibilierify the
evidence of the use of environmental labels, must be availdbke use of
labels/symbols for marketing purposes must be in accordance wittatioaal
marketing law, as well as with pre-defined criteria on environmelatiahg>°.

Textual environmental claims should also have a short/simphe &od
contain accurate information for customers. Within 1SO 14021:2016, #nere
16 textual statements that are defined with precise speg@aifins on the use of
terms, limitations and evaluation methodology. The textual statendefined
by the standard are: compostable, degradable, designed foredibting,
extended life product, recovered energy, recyclable, retyaatent, reduced
energy consumption, reduced resource use, reduced water consumpsiablere
and refillable, waste reduction, renewable material, wabé energy,
sustainable and claims relating to greenhouse gas emis$idihese claims can
be used for different stages of the product life cycle.

2.3. ISO type III environmental declarations
(Igor Budak, Boris Agarski, Milana Ili¢ Mi¢unovic)

Introduction

Environmental product declarations (EPD), or type Il enviramuade
declarations, are defined by the ISO 14025 standard, and conetitative
environmental data using the previously defined parameters bashd bGA,
and also additional quantitative or qualitative informatiobowt the
environmental protectid®. EPDs are third-party verified data sheets developed
based on the requirements of ISO 14025, and are governed by ProductyCategor
Rules (PCR) — documents developed by program operators thaspoasible
for rule creation and third party verificatiSh Therefore, the EPDs core
information about the environmental impacts generated by productsamspes
is based on LCA results and both ISO standards are compatibleh@itls®
14000 family of standards (figure 2).

[N
o

5 ISO 14021:2016, Environmental labels and declamati., op. cit.

156 1b.

157 1SO 14025:2006, Environmental Labels and Declanati — Type |ll Environmental
Declarations — Principles and procedures.

158 M.D.C. Gelowitz, J.J. McArthutComparision of type Il environmental product deations

for construction products: Material sourcing and rhenization evaluation“Journal of

Cleaner Production” 2017, Vol. 157, pp. 125-133.

13
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Figure 2. Relationship between the environmental msgement, LCA and EPD
Source: own work.

EPD is a voluntary program that provides quantified and igblg
environmental information about the product throughout its entireciitde.

EPD enhances communication between the product producers and buyers. By
using environmental information from EPDs, consumers can compare product
features and choose the one with better environmental performEmeefore,
companies are motivated to improve their products, apply the LCAdeaidre

their improvements through EPDs. Providing information about the isoerct
environment in the form of quantitative statements drives comsuto make
environmentally conscious decisions and to prefer more sustaipeddects.
Quantitative environmental statements in the form of EPDsidénfle the
consumers’ behavior and prevent possible actions that couldahaegative
environmental impact. Although the LCA is a complex method and requires
time for understanding, EPDs narrow this gap and provide fastracidld-CA
information that is easily available for consumers. In this way the LGAgtes
environmentally friendly products, and although it can be used as an
optimization tool for production processes, it is also an effeataketing tool .

The unique feature of the EPDs is that they allow for treparison of similar
products within the same product categories where magnitude obremental
impacts is quantified and measureable. Quantified informatiovide the sense

of how significant the environmental impact is. Company suppliersstonge
non-governmental organizations, and government institutionalsoepotential
EPD users. Various user groups are motivated to apply EPDsiseetaey
provide information that is not available elsewhere.

Currently active standards ISO 14020:2000 and ISO 14025:2006 are the
baseline for the development and use of EPDs. ISO 14020:2000 provides
general principles for environmental labels and declaratiotdle 1SO
14025:2006 provides principles and procedures for EPDs. ISO 14020:1998 was
the first standard to regulate environmental labels and wassipedlin 1998.
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ISO 14025:2000 was issued in 2000 and is now replaced by ISO 14025:2006.
Other ISO standards, technical reports, and working drafts related®dEe:

1. ISO 14026:2017 — Environmental labels and declarations — Principles,
requirements and guidelines for communication of footprint information,

2. ISO/TS 14027:2017 - Environmental labels and declarations -
Development of product category rules,

3. ISO/WD TS 14029 — Mutual recognition agreements between Type I
Environmental Declaration (EPD) Program Operators — Ptexiand
procedures (Currently under development),

4. 1SO 21930:2017 — Sustainability in buildings and civil engineering
works — Core rules for environmental product declarations of
construction products and services.

Life cycle assessment

Life cycle assessment (LCA) studies environmental aspaatl impacts
through the whole life cycle of a product from the extractionawf materials,
through to the production, use, and end of life management, i.e. frodi€'¢ca
grave™® The LCA methodology is standardized with several Intesnati
Organization for Standardization (ISO) standards. The I1ISO 14040:2006
14044:2006 are considered to be essential standards for the LCA, wi&@eby
14040:2006 provides principles and framework while ISO 14044:2006 provides
requirements and guidelines for the LCA. Other ISO stasdandl technical
reports related to the LCA are as follows:

1. ISO 14045:2012, Environmental management — Eco-efficiency
assessment of product systems — Principles, requirements and
guidelines,

2. 1ISO 14046:2014, Water footprint — Principles, requirements and
guidelines,

3. ISO/TR 14047:2012, Environmental management — Life cycle
assessment — lllustrative examples on how to apply ISO 14044 tatimpac
assessment situations,

4. ISO/TS 14048:2002, Environmental management - Life cycle
assessment — Data documentation format,

5. ISO/TR 14049:2012, Environmental management - Life cycle
assessment — illustrative examples on how to apply ISO 14044 lto goa
and scope definition and inventory analysis,

6. ISO 14067:2018, Greenhouse gases — Carbon footprint of products —
Requirements and guidelines for quantification,

159 J. Hodolt, I. Budak, M. Hadziste¥i . Vukelic, M. Majernik, J. Chovancova, J. Pankova-
Jurikova, M.Culibrk, Sistemi za upravljanje zastitom Zivotne sredinep. cit.



44

7. ISO/TS 14071:2014, Environmental management — Life cycle
assessment — Critical review processes and reviewer temopes:
Additional requirements and guidelines to ISO 14044:2006,

8. ISO/TS 14072:2014, Environmental management — Life cycle
assessment — Requirements and guidelines for organizatienaydie
assessment,

9. ISO/TR 14073:2017, Environmental management — Water footprint —
lllustrative examples on how to apply ISO 14046,

10. ISO 21931-1:2010, Sustainability in building construction — Framework
for methods of assessment of the environmental performance of
construction works — Part 1: Buildings,

11. ISO 21931-2:2019, Sustainability in buildings and civil engineering
works — Framework for methods of assessment of the environmental
social and economic performance of construction works as a fbasis
sustainability assessment — Part 2: Civil engineering works.

The LCA can be used for evaluation of environmental impactaiiows

fields of engineering, such as: production engine&ingnergy engineeriif,

civil engineerind®>, chemical engineerid®f, metallurgy engineeriiff, etc.
Although the LCA was developed to evaluate human activities rinsteof
environmental impacts, later on, it was extended to evaludter ateas. Life
cycle costing is used for estimation of costs, sociah lt€gards evaluation of
social issues, working environment LCA is applied for assessohé@mpacts on

a worker. Life cycle sustainability assessment evalustistainability through
the environmental, social LCA and life cycle costing, whema@snizational
LCA is used for evaluation of environmental impacts associatithl &n
organization. Within the environmental LCA, carbon footprint and water

160 B, Agarski, I. Budak, M. llic-Micunovic, Dj. Vuké, Evaluation of the environmental impact
of plastic cap production, packaging, and disppsaburnal of Environmental Management”
2019, Vol. 245, pp. 55-65; Dj. Vukelic, K. SimunoyiG. Simunovic, T. Saric, Z. Kanovic,
I. Budak, B. AgarskiEvaluation of an environment-friendly turning preseof Inconel 601 in
dry conditions “Journal of Cleaner Production” 2020, Vol. 266,0i:10.1016/
j-iclepro.2020.121919.

161 B, Milanovic, B. Agarski, Dj. Vukelic, |. Budak,.Kiss, Comparative exergy-based life cycle
assessment of conventional and hybrid base tratsmgtations “Journal of Cleaner
Production” 2017, Vol. 167, pp. 610-618.

162 N, Maodus, B. Agarski, T. Kocetov Misulic, I. BudaM. Radeka,Life cycle and energy
performance assessment of three wall types in Seaskern Europe regign‘Energy and
Buildings” 2016, Vol. 113, pp. 605-614.

163 Dj. Vukelic, N. Boskovic, B. Agarski, J. Radonic,Budak, S. Pap, M. Turk Sekuli&co-
design of a low-cost adsorbent produced from wasterry kernels “Journal of Cleaner
Production” 2018, Vol. 174, pp. 1620-1628.

164 B Agarski, V. Nikolg, Z. Kamberow, Z. Andi¢, B. Kosec, |. BudakComparative life cycle
assessment of Ni-based catalyst synthesis pro¢eSsesnal of Cleaner Production” 2017,
Vol. 162, pp. 7-15.
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footprint emerge as the most popular single-issue LCAs ttzdiiate only one
impact category.

The implementation of the LCA takes place in the followfimgr phase's®,
which are interconnected as shown in figure 3: 1) definition hef goal
and scope, 2) life cycle inventory analysis, 3) life cyclgdot assessment,
4) interpretation of results.

(H Goal and Scope Definition \»/{Z )
Functional unit, system boundaries, allocation and
K cut-off rules, assumptions and limitations. /4_
¢ ¢ Interpretation
/ Life Cycle Inventory (LCI) \ Identification of hotspots,
Record of material and energy flows for all unit processes |  sensitivity and uncertainty
within the system boundaries and for each life cycle phase. [ analysls,
Selection of LCI database and matching processes. / conclus1on§,
¢ ¢ recommendations.
Life Cycle Impact Assessment (LCIA)
@ Mandatory elements: selection of impact categories,
clasification, characterization models;
Optional elements: normalisation, grouping, weighting. k /

Figure 3. LCA phases

Source: own work based on: ISO 14040:2006, Enviemtai management — Life cycle
assessment — Principles and framework.

In the first phase of the LCA the aim and scope of the saneydefined.
Defining the functional unit is an important part of the fltl§&tA phase because
it impacts the calculation of flows (material and energy im@urtd outputs) in
the second phase of the LCI. The functional unit quantifies thetiéun of the
products and their characteristics. System boundaries define wiiith
processes and flows are included in analysis and what life cyates are
considered. Here, unit processes present the smallest pratd@sstive system
for which inputs and outputs can be defined. Cradle to grave, toagite, gate
to gate, and other are frequently used expressions tooradescription of the
system boundaries. A block diagram is commonly used to visuhkzeystem
boundaries in the LCA. The allocation of environmental impacts leetwiee
flows is a common practice in the LCA. Frequently, the induspiiatesses
have more than one input or output, therefore, the allocation caloriee on
mass, energy or other principle. If possible, the allocatioougir the system
expansion or division of the current unit processes should be avoided.

165 1SO 14040:2006, Environmental management — Lifelecyassessment — Principles and
framework.



46

The second LCA phase is about reporting all inputs and outputs for
processes within the system boundaries, i.e. LCIL It is common qaracti
gather the quantitative values first for input and output flawsere tables are
used for reporting. Considering the fact that previous LCA stuglieside
valuable information for the LCI, over time, LCA software and d@tabases
have been developed to ease the LCA. Some of the well-known t&liades
are Ecoinvent, GaBi, Agri-Footprint, ELCD, Agribalyse, ProRad other. The
frequently used LCA software includes: SimaPro, GaBi, openLi@Aberto,
and other. Therefore, a LCA practitioner can select and mhag&clkagpropriate
LCI process in LCI databases and use them in their own analysis.

The third LCA phase is the impact assessment (LCIA) wher®usa
models can be used to calculate the impact on the environmentlatdan
elements in the LCIA include the selection of impact categprcategory
indicators, characterization models, assignment of LCI restldssffication),
and calculation of category indicator results (characteoizpati Optional
elements in the LCIA involve the calculation of magnitude oégaity indicator
results relative to reference information (normalizatiarpuping of impact
categories, and weighting of impact categories. Some of@h& methods are:
CML, ReCiPe, Impact 2002+, EDIP.

The fourth LCA phase is the interpretation where the resubis fihe
previous three phases are discussed. The interpretation tékescaount the
identification of significant issues, the test of completenesmsistency,
sensitivity and uncertainty analysis, the drawing of conclgsitmitations and
recommendations.



3. Programs of environmental product declarations
and labels

3.1. Blue Angel
(Marek Moravec)

History and development of the program

Germany became an environmental policy instrument pioneer wisen it
up the world’s first national ecolabel scheme in 1978. Spray taes of
chlorofluorocarbons (CFC’s) became the first products which esesrded the
German ecolabel in 1978. The symbol used for Germany’s ecoldizgheovas
derived from the UN’s environmental logo, which the public nickriaiBrie
Angel. Germany's ecolabel quickly developed into a well-knownhliig
successful scheme which became a reference point or even bfonodsional
ecolabel schem&s.

Blue Angel is a reliable environmental label that providesclear
orientation when it comes to making environmentally friendly pageb. The
Blue Angel guarantees that a product does less damage to tf@emnt and
thus meets high health protection requirements, and all thig widintaining
the same quality and fitness for use. Based on scientifistigagions, its own
studies, and market research, the German Environment AgeBd) Jeates
requirements specific for product groups (“award criteria”a ggerequisite for
obtaining the ecolabel certificate. When it comes to makingvaluaion, the
environmental label takes the entire life cycle of the prbohic consideration -
from its production, through to its use, disposal and recyclihg. &im is to
identify the key environmentally relevant areas for each groupraducts in
which considerable impacts on the environment can be reducedeor e
avoided®”.

It can be proven that products with the Blue Angel label itisespecified
requirements and thus, they have an environmental advantageoayasrable,
conventional products. The further development (necessary dudnimimgical
developments) and periodic review of the criteria is also carried out by £apert
the UBA, partly in collaboration with other independent scieniifistitutions
and assessors, as well as in dialogue with interested parties.

The success of the environmental label is also thanks to #w®e ofats
understanding. Consumers know that the Blue Angel is only awardédde t

166 https://www.umweltbundesamt.de/sites/default/fitesdien/1410/publikationen/uba_40jahre-
blauerengel_ publikation_en_web.pdf, 17.08.2020.
167 1p,
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products and services which are better from an environmentglegé®. This

is exactly the case when it comes to local authorities, paliiborities and
companies which pay attention to environmental friendliness in public
procurementsg,

Thanks to its ambitious requirements, the Blue Angel condigtbrings
about changes in legislation. Even before environmental problemgsgulated
by the law, the environmental label sets voluntary standards, gieimgpanies
the opportunity to make their pioneering role known. In doing so, the
governmental environmental label is also an important, voluntstyuiment of
environmental policy. And manufacturers know: if they wish to owprthe
environmental footprint of their products and to develop ecologicadiyot
innovations, the requirements of the Blue Angel provide good guidelines.

The beginnings of the Blue Angel idea started when “the Gerradar&
Government presented its first environment program in autumn 197lingprm
the German Advisory Council on the Environment. In 1972, the Club of Rome
made the whole world aware of “the limits to growth”. Thevlyefounded
environmental department in the German Federal Ministry ofritezior had
been working on a trademarked identification label for enviemally-friendly
behavior since 1972. Corresponding memos inform us that, evers aatfty
stage, a “labelling of the object” was envisaged as a “cordat®n for
enterprises which promote environmental protection”. A logo was found
quickly: the emblem of the United Nations Environment ProgramunEP),
founded in 1972. The United Nations indicated its basic approval in a letter from
Geneva on 5th October 1972. No objections were raised by the @ffice
environmental protection against the use of the UN environmentabadyin
west Germany. Later, a permission was also granted to us&kef the emblem
as a label on products®.

“The first step had been taken. The German Environment Agemaydéd
in 1974, gave environmental protection a strong position in admistrand
politics. The guidelines for the first environmental labelev@etermined. In his
answer to a question from representative Hermann Biechele oAR61974,
Minister of Interior Affairs Hans-Dietrich Genscher suammed these as
follows: the labelling of environmentally-friendly products is ides, but
“a statutory regulation is not our intention”. Instead, it vpanned that the
labelling scheme would “at first be left to the initiative of the giévsector”. But
the business world was up in arms about it. This resistance distapBlue
Angel. One year later, the Minister of Interior Affairs athge Ministers of
Environment from the federal states decided to introduce the InkdE78, the

168 1b.

169 R.K.W. Wurzel, A.R. Zito, A.J. JordafEnvironmental governance in Europe, Comparative
analysis of new environmental policy instrumeriisiward Elgar Publishing, Cheltenham,
Northampton 2013, pp. 80-83; https://www.blaueretmig/en/blue-angel/what-is-behind-
it/an-environmental-label-with-a-long-history, 18.2020.
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newly-formed jury approved the award criteria for the fisst groups of
products. On 5 June 1979, German Minister of Interior Affairs GeBeum
was finally able to award the first Blue Angels for eoamentally-friendly
spray cans, toilet paper made from recovered paper, low-renigemowers,
retreated tires, returnable bottles and bottle banks. In hishsgeedighlighted
the voluntary nature of the environmental label, as weltsasanformity with
the market. Now, the Blue Angel began to build up momentum when @ tam
the environmental awareness of a wider public, becoming agdrigice for the
rollout of more environmentally-friendly product&”

“The environmental label was created in 1978 on the initiativehe
German Federal Minister of Interior Affairs and approved H®y Ministers of
the Environment for the German federal states. Since then tieeABigel has
been a market-based, voluntary instrument of environmental poicsciéntific
and holistic approach, as well as its independence thanks to the:dased
involvement of professional and commercial groups and the Enviroament
Label Jury, provide the foundations for the trust that consumess glaged in
the environmental label™,

The popularity of the Blue Angel achieved its peak in the 199@mnvihe
scheme was widely known amongst German consumers and presemren
than 4000 product groups. Its popularity moderately declined in the lafs 199
when it was overtaken by the Nordic Swan, which is a multi-naltiecolabel
scheme created by the Nordic Council states (Denmark. Finlastindc
Norway and Sweden), as Europe’s most widely used ecolabel sdHewmever,
public relations campaigns and an increase in the number of elgiduct and
service groups have reversed the decline of the Blue Asutme in the late
2000s. The number of the Blue Angel ecolabel licenses granted to
products/services was 3385 (from 492 suppliers) in 2006 and rose to I¥86 (fr
990 suppliers) in 2007. This meant that almost 10 (MM) products anideserv
carried the Blue Angel label in 2007. By 2010 the number of the BhgelA
labelled products and services had further risen to 11500 (from 1Pppless).

In 2011 more than 11500 products and services (from about 90 product
categories) carried the Blue Angel lael

The standards set by the Blue Angel provide clear guidance for
manufacturers and commercial companies when they want to impheve
environmental performance of their products and services. Consuaretsse
their purchasing decisions on the Blue Angel and consciously claobséer
environmentally-friendly alternative.

170 b

171 |b
172 b
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The Blue Angel celebrated its 40th anniversary in 2018. Itduaseved
numerous successes in the areas of environmental and consumeapdlitas
become a recognized label delivering a high level of guid&hce

The Blue Angel was used as the role model for the ISO 14024 standard — an
international standard upon which many new global environmental lakeels ar
based today. Environmental label programmes that operate irdaocerwith
ISO 14024 (so-called type | ecolabels) fulfil the highest requents when it
comes to standards they set and also with regards to thenadenfatheir award
criteria, as well as the independence of their control systants the
transparency of their development and award procgéses

Additionally, the Blue Angel is also constantly able to focuadmance on
anticipated changes to legal regulations. Before legal témudaare introduced
to address environmental issues, the environmental label cawvolsetary
standards and thus provide companies with the opportunity to Highhigir
pioneering role in this aréa

Blue Angel institutions

The Blue Angel institutions are as follows:

1. Owner of the label: “The Federal Ministry for the EnvironmeNture
Conservation and Nuclear Safety (BMU) defines the fundamental
guidelines for the award of the Blue Angel and appoints the mesnobe
the Environmental Label Jury. (...) (BMU)is the owner of Bleie
Angel and thus carries a high level of responsibility wheroihes to
using the label for providing reliable product information. It promote
the Blue Angel to the public, companies and associations, asawell
within the political arena. In the course of interdepartmegasernment
agreements, such as in the area of public procurement, the BMUB
endorses greater consideration of the Blue Angel environmiaizil
(...) BMU also has an advisory role (without its own votinghtgj for
the Environmental Label Jury™.

2. Independent decision makers: “Environmental Label Jury is an
independent, impartial and voluntary body that ensures the reljadfilit
the Blue Angel. It decides which new product groups are added and
discusses and approves the Basic Award Criteria proposed bjBthe
This decision-making body comprises 16 representatives from
environmental and consumer associations, trade unions, industry, the
trade, crafts, local authorities, academia, the media, obsirgfoung
people and the German federal states”. (...) 14 members airthare
appointed for a period of three years in agreement with tiadéri@an of

173 |,
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the German Conference of Environment Ministers (UMK). Two other
members of the jury are representatives of the Germamafeskates.
One state representative is taken from the environment ryiisthe
state that currently holds the position of chairman of the UMke T
second is taken from the state that previously held the position of
chairman of the UMK. In contrast to the other members, thege st
representatives are only appointed for a period of two y&aes.jury
meets at least twice a year at their scheduled meelingetween these
meetings, the chairman represents the jury at events andsi®t In

the first meeting for the relevant term of office, theyjuelects

a chairman from amongst the Environmental Label Jury and demides
their work program for their term of office. The jury wilenerally
refrain from using airplanes when travelling to the meetimgsther
Blue Angel events within Germany”.

. Specialist experts: the specialist department 1l 1.3 at Federal

Environmental Agency (UBA) develops the technical “criterieatt

a product or service must comply with in order to be certifigith

a Blue Angel. It also regularly checks the criteria to ensusedbeform

to the latest technological standards (...) answers geneestions
about the environmental labelling, (...) acts as the officethaf
Environmental Label Jury and thus supports the work of the non-salaried
jury. (...) The Federal Environment Agency receives all prdposa
new environmental labels (so-called “new proposals”). The new
proposals are presented by the Federal Environment Agencyhdoget
with a specialist evaluation to the Environmental Label duryrder to
take a decision. The Environmental Label Jury selects those produc
groups that are particularly suitable and returns them toFéduderal
Environment Agency for closer examination in the form of an
investigative order. Once the required investigations haeen b
completed, the Federal Environment Agency develops proposéatsefor
specialist criteria that the product or service will needulél fto be
awarded the environmental label. These award criteria are the
discussed in the subsequent expert hearing that includesergpia®es
from all relevant social groups: On the one hand, the criterid toeget
strict standards, while on the other hand it is also importanthtégptcan
actually be implemented in practice. The catalogue of aitéBasic
Award Criteria) are then presented to the Environmental Laitvglfdr
ratification together with a proposal on the period of validilye
circumscription around the logo and its allocation to a particular
protection goal. (...) In the case of existing environmenta¢ls the
Federal Environment Agency has the task of reviewing the digecia

177 |p,
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criteria at regular intervals and further developing ém¥ironmental
label. The Federal Environment Agency presents the revisedda
criteria to the Environmental Label Jury for ratificatiii’

4. Tester: RAL gGmbH (a non-profit private limited company)the
awarding body for the Blue Angel. As an independent organization it
“checks compliance with the requirements after the submisdidineo
product-specific application by a company and concludes contracts on
the use of the Blue Angel with the companies. (...) RAL gGmbid als
obtains a statement from the federal state that is homes tapiblicant
about the company's compliance with the environmental requirements.
When all basic award criteria have been fulfilled, RAL gGmbH
concludes a contract on the use of the environmental label with the
applicant. Furthermore, RAL gGmbH organizes and carries xpére
hearings as part of the development process for new envirorimenta
labels and the revision of existing labél8”

Benefits and costs of participation in the program

The requirements set by the Blue Angel place a particufgghasis on
examining the impact that products and services have on the environment: on the
climate, resources, water, soil and air. These tests alss doctheir impact on
people.

Products and services awarded with the Blue Angel causedéesage
to the environment and, at the same time, protect people's health'#y e.g.

1. Saving resources during their production,

2. Being manufactured from sustainably produced raw materials,

3. Using less resources during their use or disposal becausartefor

example, particularly energy efficient,

4. Avoiding dangerous substances for the environment or people's health

or limiting them to a minimum,

5. Being especially durable and easy to repair,

6. Being easy to recycle,

7. Causing low emissions to the soil, water and air, as wdbhvasoise

emissions,

8. Nevertheless, fulfilling their intended function (fitness fize) to a high

level of quality,

9. Unbeatable product diversity.

No label in the non-food sector is as diverse as the Blue AAg@irox.
12000 products and services across almost all areas of dailyekf=pt
foodstuffs) have currently been awarded the Blue Angel ecolabel.

178 b
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The Blue Angel is awarded only to the best products in edelgarg. The
scientifically substantiated development of the awardraitis carried out by
the Federal Environment Agency. The requirements are then didcassl
agreed in a broad-based process including all socially relgwanps such as
representatives from industry or consumer and environmentaliggsee The
Blue Angel is a type | environmental label according to ISO 14024. It thus meet
the highest requirements with respect to the standards it setsletvenice of the
award criteria and the independence, management and transpafetioy
development and award processes. Everybody knows the label. Surveys
conducted by the Federal Environment Agency confirm 90 percent awarehne
the Blue Angel brand. And 23% of consumers state that the envircalradrel
influences their purchase decisions. “The Blue Angel eeblélas lots of
ambassadors: environmental and commercial associations, consurtens,ce
environmental consultants within local authorities, sustaimgabgbrtals and
many other sustainability-oriented players promote the Blugel. In addition
to this, there are 1500 companies which use the Blue Angélein product
portfolios. The good international reputation of the German envirotahe
policy and the positioning of the Blue Angel as an “Ecolabel mad&ermany”
also helps in the marketing of products offering environmental fiteria
foreign markets. The Blue Angel is also an important decisiaking criterion
for public procurements and B2B transactidfis”

Costs of the Blue Angel, schedule of fees

“If you want to use the Blue Angel for your product or service eomply
with all of the requirements in the existing Basic AwardeCia, you can file an
application for the use of the Blue Angel environmental Iafel”

The awarding body RAL gGmbH collects a one-off fee of 400 EURs(pl
the statutory VAT rate) for processing the applicationtf& use of the Blue
Angel ecolabel. If the label holder applies for an extensfdhe right to use the
environmental label for other products or services authorizedrty the label,
which are sold on the market under a different brand name atidiiobuted by
a different sales organization, a processing fee of 200 BlIR (he statutory
VAT rate) is to be paid in each case by the applicantAb BGmbH for the
conclusion of a contract extension. After the conclusion of a cormrathe use
of the environmental label, a yearly fee based on a graduzdkdis to be paid
to RAL. The amount of the fee is determined by the total yesalgs of all of
the products or services awarded with the environmental labakcordance
with the corresponding Basic Award Criteria. The following slcie of fees is
shown in table 6.

181 1b.
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Table 6. Yearly fee for the use of the environmentdabel as of 01.07.2017

Annual Sales (in Million €) Annual Fee [€] Fee Guiey

Up to 0,25 320,00 1

More than 0,25 up to 1,0 600,00 2
More than 1,0 upto 2,5 1300,00 3
More than 2,5 up to 5,0 2400,00 4
More than 5,0 up to 10,0 3500,00 5
More than 10,0 up to 15,0 4800,00 6
More than 15,0 up to 20,0 6100,00 7
More than 20,0 up to 25,0 7500,00 8
More than 25,0 up to 40,0 9000,00 9
From 40,0 10500,00 10

Source: own work based on: https://www.blauer-edgétn, 17.08.2020.

Use of the logo

“The use of the Blue Angel by the applicant is governed bydnéract on
the use of the environmental label concluded with RAL gGmbhkis BRlso
regulates the type of use and also the period of validity. In terms ofelue thee
environmental label in advertising or for other measurestakethe applicant,
they are required to ensure, for example, that the environmentéalidately
used in combination with the product which has been certified Wwé&hBlue
Angel ecolabel*®?,

“The most important advantages of using the Blue Angel logo aar
follows:

1. A clear and unambiguous message. The use of the Blue Angel logo on

your products acts as a clear and reliable distinguishing ée#bart
provides concrete information and marketing value. By using tbe Bl

Angel logo, you indicate to your customers, employees and otherspartie
that you use natural resources in a responsible way and consider

environmental and health protection a particularly important factor,

2. An increase in the level of awareness and brand value. The Bigel A
is Germany’s best known and the world’s first environmeiatagll You
can thus benefit from the clear competitive advantages and &xlazd
of trust that this environmental label enjoys in the economy andgsh
consumers. The label’s credibility and competence, its obgectiteria,
its institutionalized award process and governmental linksasergour
corporate and brand value,

3. Guidance when making purchasing decisions. The market foriexbrtif

products is growing because consumers place importance on régponsi
produced products and services when making their purchasing decisions.

The Blue Angel is the dependable guide that provides reliabistasce

183 https://www.blauer-engel.de/en/companies/how-da-yse-blue-angel/use-logo, 17.08.2020.
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Blue Angel guarantees that a product or service meets raghastls

when

it comes to

characteristics®®*

There are 12 product or service groups in the Blue Angel program (table 7)

Table 7. Blue Angel ecolabelled products and sengs

its environmental,

health and perform

ance

Paper Products

Packaging and Disposal

(Household) Chemicals,
Cleaning

Paper Filters for Hot
Beverages (UZ 65)

Returnable Bottles and Glass
Uz 2)

eRPest Control, Biocide Free (U2
34)

Sanitary Paper Products (UZ
5)

Returnable Transportation
Packaging (UZ 27)

Pest Control, Thermal (Wood)
(UZ 57a)

Disposable Diapers (UZ 208

Jow-Noise Waste-Glass
Containers (UZ 21)

Pest Control, Thermal (Indoor
(UZ 57b)

Recycled Paper (Stationery)
(UZ 14, UZ 14b)

Products made from Recycled
Plastics (UZ 30a)

Sanitary Additives for Campin
Toilets (UZ 84a)

Recycled Cardboard
(Stationery) (UZ 56)

Furnishings, Clothing,
Everyday Items

Flushing Water Additives for
Camping Toilets (UZ 84b)

Printing and Publication
Papers (UZ 72)

Mattresses (UZ 119)

24)

Mechanical Pipe Cleaners (UZ

4

Printed Matters (UZ 195)

Upholstered Furniture (U77)

Electric Devices (Household)

Laundry Detergents and
Cleaning Agents

Furniture and Slatted Frames
made of Wood (UZ 38)

Baby Phones (UZ 125)

Laundry Detergents (UZ 202

Toys (UZ 207)

Hair DsyJZ 175)

Hand Dishwashing Detergen
and Cleaners (UZ 194)

t8Vriting Utensils and Stamps
(UZ 200)

Lamps (llluminants) (UZ 151)

Dishwasher Detergents (UZ
201)

Artists’ Colors (UZ 199)

Electric Kettles (UZ 133)

Shampoos, Shower Gels and
Soaps (UZ 203)

Textiles (UZ 154)

Toasters (UZ 167)

Vehicles/ Mobility

Shoes and Inlays (UZ 155)

Coffee/Espresso Machines (U
136)

Busses (UZ 59/59b)

Shower Heads (UZ 157)

Microw@vens (UZ 149)

Municipal Vehicles (UZ
59/59a)

Flushing Boxes (UZ 32)

Television Sets (UZ 145)

Construction Machinery (UZ
53)

Sanitary Tapware (UZ 180)

Digital Projectors (UZ712

Car Sharing (UZ 100)

Lead-Free Products (Sinkers)
(UZ 67)

Set-Top Boxes (UZ 196)

Car Sharing for Electric
Vehicles (UZ 100b)

Plant Containers (UZ 17)

Cooker Hoods (UZ 147)

Mechanical Watches/Clocks

Ship Design (UZ 141)

and Lamps (UZ 47)

Vacuum Cleaners (UZ 188)

184 b
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Ship Operation (UZ 110)

Construction Products

Solar-Powered Products (UZ
116)

Replacement Catalytic
Converters (UZ 184)

Floor Coverings, Panels and
Doors Made of Wood and
Wood-Based Materials (UZ
176)

Garden Tools (UZ 206)

Mobility Cards (UZ 192)

Elastic Floor Coverings (UZ
120)

Communications Technology
(ICT)

Electric Cycles (UZ 197)

Textile Floor Coverings (UZ
128)

Computers and Keyboards (U
78)

N

Energy and Heating

Floor-Covering Adhesives (UZ
113)

'Monitors (UZ 78c)

Energy Savings Contracts (U
170)

|Z—Iooring Underlays (UZ 156)

Printers, Copiers and
Multifunction Devices (UZ
205)

Energy Meters (UZ 142)

Panel-Shaped Materials (UZ
76)

Toner Modules (UZ 177)

Wood Chips and Wood Pelle
(UZ 153)

t§ealants (UZ 123)

Telephone Systems (UZ 183

Gas-Fired Cogeneration
Modules (UZ 108)

Internal Plasters (UZ 198)

Cordless Phones (UZ 131)

Solar Collectors (UZ 73)

Wallpapers (UZ 35)

VoicedDIP Phones (UZ 15(

Hot-Water Storage Tanks (U
124)

v
'Wall Paints (UZ 102)

Mobile Phones (UZ 106)

Wood Pellet Stoves (UZ 111

Varnishes, Glazes and Prime
(UZ 12a)

STake-back systems for Mobile,
Phones (UZ 209)

Wood Pellet and Wood Chip
Boilers (UZ 112)

Thermal Insulation Materials
(Indoor) and Suspended
Ceilings (UZ 132)

Routers (UZ 160)

Photovoltaic Inverters (UZ
163)

Thermal Insulation Composite
Systems (UZ 140)

Video Conference Systems (U
191)

Radiator Thermostats (UZ
168)

Roof Coatings and Bitumen
Adhesives (UZ 115)

Interactive Whiteboards (UZ
166)

Air Conditioners (UZ 204)

Other

Data Shredders (UZ 174)

Cleaning Services

Lubricants and Hydraulic
Fluids (UZ 178)

Power Strips (UZ 134)

Laundrettes (UZ 173)

Spreading Materials (UZ 13

Uninterruptible Power Supply
(UZ 182)

Wet Cleaning Services (UZ
104)

De-Icers for Airfields (UZ 99)

Data Centers (UZ 161

Carbon Dioxide Cleaning
Services (UZ 126)

Climate-Friendly Grocery
Stores (UZ 179)

Fabric Towel Dispensers (UZ
77)

Fabrics from Recycled Plastic]
(UZ 193)

[

Hand Driers (UZ 87)

Leather (UZ 148)

Source: own work based on: https://www.blauer-exgétn, 17.08.2020.

The presented (in table 7) products or services are perigdiesised and
updated when necessary.
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Objective of the environmental label

The overall goal of the “Blue Angel” environmental label isst@wourage
the demand for and supply of products and services which haveirectjist
reduced environmental impact, by providing verifiable, accurat r@on-
misleading information about environmental factors. The label ithestifies
products and services which are determined to be environmenieliéyable to
other products serving the same purpose (i.e. within a product grouprice se
category)®.

Blue Angel awarding principles and process

Environmental labelling is based on a holistic examination of predwer
their entire life cycle. In developing environmental critdoaproducts, the life
cycle stages — from the extraction of raw materials to maturgg distribution,
use and disposal — are each considered in relation to relexasg-media
environmental indicatot.

Every product group with the Blue Angel ecolabel has its own Basard
Criteria containing individual requirements that need a correipg
verification. Firstly, it should be checked whether the Basiard Criteria
already exist for the product or service offered on the mahNext, existing
Basic Award Criteria need to be considered if a product aicgeis already
allocated to a product grotfp

The Basic Award Criteria are available in German andli@mgand the
application can also be submitted in either German or Englishptbduct or
service is not prepared to meet one of the existing Basiard\\Criteria, it
should be checked whether a product is included in the list of mendi
investigative orders or whether it is necessary to prepare a nevsatépo

Procedure for implementation of new product group

Following the receipt of a new proposal by the Federal Environienta
Agency, it is submitted to the Environmental Label Jury, an inuégre and
voluntary body. The Environmental Label Jury normally meets twigeear,
usually in May and December. Based on the information submitted, the
Environmental Label Jury decides whether a new environmebll should be
created for the product group concerned. Therefore, it is ipatieular interest
of the person submitting the new proposal to word it in suchamen as to
make it usable as the basis for a balanced and adequatetiemalda a rule,
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new proposals should not comprise more than 20 pages, and they must be

readily intelligible in themselvé®,

Once the Environmental Label Jury has found that the product group
concerned is of particular environmental relevance, the Helav@ronmental
Agency is commissioned to draw up a list of criteria und toudis it with those
concerned at all levels of society, such as environmental andumer
associations, trade unions, industry and trade, science, testing iasétate

If insufficient data and information are available on a product grdwgp, t
Federal Environmental Agency, in its function as the Secattai the
Environmental Label Jury, may commission a feasibility studycdmpile
relevant market data and determine the pollution reduction pot&htial
Costs and persons eligible to submit the proposal:

1. New proposals are processed free of charge,

2. New proposals can be submitted by natural and legal persons under

private and public law.

New proposals should contain detailed information on the pointsgfisdec
below. All information should be based on sound data and findings, and source
information must be given. All information provided will be texh as
confidential.

An introductory outline not more than one page in length should summarize
the facts which have given rise to the new proposal, and theoeméntal
objectives.

Information about the proposed product or service inétide

1. Name of the product or service,

2. Name of the product group or service category,

3. Target groups in the market (e.g. public purchasers, private final
consumers),

Extent of marketing (e.g. Germany, EU, worldwide),

Market introduction status,

Market relevance (e.g. number or tonnage sold, market share),

Number of manufacturers in the market who make products that are

similarly environmentally friendly,

Information (misidentified) about conventional products on the etark

and the estimated substitution potential,

9. Information about safety and fithess for use in comparison with
conventional products, including a reference to the availabdity
generally accepted testing and verification procedures,

10. Information about costs and prices in comparison with those of
conventional products,

No ok

o
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11. Existing contacts to the competent industrial association,

12. Etc.

Environmental relevance includ&s

1. Description of the environmental problem the proposed product or
service is intended to solve, taking into account its enifiee clycle
(manufacture, distribution, use/consumption, disposal) and infarmat
about the potential and need for environmental improvement,

2. Presentation and description of relevant quantifiable reductions
in environmental impact which the proposed product or service entails,

3. Description of the innovative character of the new proposal
in comparison with the state of the art and existing legisiati
requirements, states, products, processes or procedures.

Case study — RICOH C5300S printer

“Built as a right-sized solution, the RICOH Pro C5300s/C5310s offer
a fusion of vibrant color, agile media handling and a wide randaishing
options. With superior reliability, accurate registration anditive controls,
they are ideal for marketing agencies, in-plants, commemmimters and
franchise/pay for print environments looking for a total packagea compact
footprint™93

“Support sustainability objectives with a system that takesntelligent
approach to lowering environmental impact and total cost of owipershe
RICOH Pro C5300s/C5310s cutsheet printers are ENERGY STe&Rified
and EPEAT Gold rated. Standard single-pass duplex scanning, @XBrer
with a low melting point and the programmable power on/off funcatn
automate the reduction of energyf”

“This product is designed to save energy costs. The system aidalhy
reduces energy consumption when not used for a period of timen(teniThis
mode is called the Sleep Mode. From these states, the maehimasrto
standby printing in a short time (the return time listed abovemit receives
a print or copy job. This allows you to save energy without Ingityour
productivity. With its return time, the system meets the higluirements of the
Blue Angel, which attaches particular importance to usemdtieess in this
respect. The activation times for the sleep mode can be ethdrygthe user in
the range of 1-60 minutes. However, if the activation timesiracreased, this
leads to higher energy consumption and thus to higher eleciriogts. It is,
therefore, recommended not to change the preset activation tinies e
main switch is actuated, there is still a low power consumpaifomax. 0,3
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watts. Complete disconnection from the mains can be achievedllayg the
mains plug. Please observe the instructions in the operatingcitnstis in order
to prevent damage to the system and possible loss of data. Thee @evi
designed so that it can be switched off at least twiceya Mate on TEC
(Typical Electricity Consumption). The aim of the TEC methotbidetermine
the energy efficiency of hardcopy devices (copiers, printers,ifondtion
systems) and to make them comparable. The method determinesdity
consumption of a product over a fixed period of time under normal omgrat
conditions. The following usage cycle is assumed for the pragstem: Per
working day 32 print jobs with 66 pages, simplex at monochrome rgyinti
(2112 pages/day). Hence, the energy consumption for a week inatitarst
usage cycle according to ENERGY STAR version 2.0 (7-day-weitk
5 working days of 8 hours) is 5,7 kWh per weé€k”

3.2. Cradle to Cradle Certified™
(Bozydar Ziotkowski)

History and development of the program

The “cradle to cradle” philosophy was promoted from the 1980s byeyval
Stahel and Michael Braungart, although its beginnings canoimedfin the
legacy of industrial ecology and industrial symbiosis atehé of the 1930s.
This concept led its promoters to the creation of the edo@taelle to Cradle
Certified which is commonly considered to be directly dedicatedthe
development of the circular economy, unlike other environmental lafeth
focus on specific aspects of the economy, as e.g. Leadershkipengy and
Environmental Design (LEED) which is tailored to building®. This ecolabel
is granted only to products (including materials) and does not applyltings,
companies, municipalities, processes, or sertites

Cradle to Cradle Certified products need to conform to thel€tadCradle
Certified Product Standard which is oriented towards continuousowaprent
of industrial products. Continuous improvement means the process lof bot
decreasing the negative impact of a product and increasingvposifiects
generated by an item. Here, the continuous product improvement figedrie
towards two management goals regarding the impact of a praheishould
not be limited just to a reduction of the negative environmental anal sopiact
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or to termination of improvement activities when the goal of -mapact is
achieved®,

The Cradle to Cradle Certified Product Standard stems fromotheept of
the Cradle to Cradle Design, created by an American arclatettdesigner
William McDonough, and German industrial chemist Michael Braungdrg
described the idea in their book “Cradle to Cradle: RemaKimg Way We
Make Things”, from the year 2002. According to the core assumptioheof t
book, the Cradle to Cradle Design is a way of designing prothuctsgh eco-
effective methods, which concerns the creation of industrial and congooes
in both environmentally and socially safe as well as econowiedficient
manner. The concept of the Cradle to Cradle (C2C) remains in appdsithe
Cradle to Grave model, which favors cost-efficiency in indalsttéevelopment,
without taking into account environmental limitations.

The Cradle to Cradle Design was built based on experiencésthat
“Intelligent Product System” (IPS) and “environmentally iligeint substances”
distinguished by the total lack of toxic characteristics arst 6f all positive
impact on the environment. The IPS was created by M. Brauagdrhis team
from the Environmental Protection and Encouragement Agency (EPEA)
Internationale Umweltforschung GmbH, founded in the year 1987.
“Environmentally intelligent substances” were the subject irdkrest for
W. McDonough when he worked for Rohner Textil, the Swiss manufacturer of
textile products. He selected with his team a group of 38 liogak substances”
(also known as positive products) after analyzing the toxicitalimiost 8000
chemicals used in the indusf®y Altogether with W. McDonough,

M. Braungart developed the IPS and identified the principledeiCradle to
Cradle Design in the early 1990s. Since the year 1995, the Cra@ledbe
principles have been applied by McDonough Braungart Design ChgnhikC
(MBDC) firm for the scientific evaluation and design of praduand materials
for large and small compan?&$

The general idea of the Cradle to Cradle Design is intalligesigning,
thus the new product should generate the maximum value for the ggonom
ecology, and society (as in fractal ecology) instead of balaribimqeeds of
these three spheres. In this approach, the concept of traditiomafficiency
(defined as decreasing the negative impact of industry)astegj and the main
attention is attributed to eco-effectiveness. The eco-eféaess is defined as
implementing principles present in natural ecosystems andbitaees a group
of three main assumptions: waste equals food, usage of solgy.emspect for

198 Cradle to Cradle Products Innovation Instit@@@C Product Certification requirements - Get
Certified - Overall Product ScoringCradle to Cradle Products Innovation Institutd.b.
https://www.c2ccertified.org/get-certified/leves] .08.2020.

19 A Curry,Green Maching“U.S. News & World Report”, pp. 36-38.

200 Cradle to Cradle Products Innovation Instit@®enefits of the cradle cradle product program
2008, http://mww.mbdc.com/images/Outline_Certificalv2_1_1.pdf, 02.12.2017.
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diversity, or complexity of the system. According to the Cradll€radle Design
principles, industrial systems should manage material flow withirrémesfvork
of two closed-loop cycles called biological metabolism andhriieeal

metabolisn®L,

The Cradle to Cradle Design principles have been described in the Cradle to
Cradle Certified Product Standard which is the basis for the €CtadCradle
Certified Program, created in the year 2005. Every companycHratprove
compliance of its product with the Standard is entitled toivedde Cradle to
Cradle Certified mark and the product certificate assigned since th2@&aby
the Cradle to Cradle Products Innovation Institute (C2CPIl),rd-pgarty non-
profit organization, and independent body that manages the ceadificat
prograni®’. For certification purposes, the materials and sub-assssnhlie
listed as products in the program docum®@htsThe certification is focused
on testifying the biological or technical recyclability of proty and is based
on the quality statement assessed using quantitative indicators.

Since 2019, public consultations regarding the revision of theleCtad
Cradle Certified Product Standard have been initiated. The up8tedard
should be released in version 4.0, at the end of 2020, or at the beginning of 2021,
after completion of the reviei#t.

Requirements and methodology of impact assessment

The main goal of the Cradle to Cradle Certified Product Stdnato
ensure the continuous improvement of products across five quaiiyocies:
material health, material reutilization, renewable energy aatbon
management, water stewardship, and social fairness. Thegallesl both
“critical sustainability categories” and “critical penfisance categories”. The
requirement of the continuous products improvement obliges thiicedet
holders to outline their declaration for optimization inddlthe five mentioned
categories and to replace the low scored materials (prolitematerials or
chemicals, i.e. when X-scored) according to the internalegitamanagement
plarf®,

The Cradle to Cradle Certified Product Standard requiregxbleision of
the following items from certification the proc&$s

201 MBDC, EPEA, Introduction to the Cradle to Cradle Design Framekyo 2002,
http://www.chinauscenter.org/attachments/0000/00fddleDesign.pdf, 17.08.2018.

202 MBDC, EPEA, Cradle To Cradle Certified Product Standar@016, http://s3.amazo-
naws.com/c2c-website/resources/certification/stedi@2CCertified_ProductStandard V3.1
160107_final.pdf, 17.08.2018.

203 MBDC, Cradle to Cradle Certified Products Program. TradekUse Guidelines, op. cit.

204 Cradle to Cradle Products Innovation Institud/hat is Cradle to Cradle Certified
https://www.c2ccertified.org/get-certified/produmrtification, 23.08.2020.

205 MBDC, EPEA,Cradle To Cradle Certified Product Standardop. cit.
206 |b
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1. Chemicals for technical and biological nutrients presenherCradle to
Cradle Certified “Banned List”,

Services or processes,

Food, beverages, pharmaceuticals, fuels, and products intended for
combustion during use,

Companies, buildings, municipalities, cities, countries,

Products manufactured from rare or endangered species (e.g. ivory),
Ethically controversial products (e.g. weapons, tobacco),

Products responsible for animal abuse (e.g. fur, skins, pelts),

Products responsible for safety concerns attributed to physichl a
chemical characteristics,

Products manufactured by companies involved in rain forest damage,
child labor, blood metals, blood diamonds, terror support or
racism/discrimination,

10. Products used to produce nuclear power,

11. Products that may be contrary to the intent of the Cradlersall€

principles.

There are five established types of certificates reptege certification
levels, i.e.: Basic, Bronze, Silver, Gold, and PlatifflinThey are differentiated
according to the level of a product's advancement in reducing citmpa
representing the level of environmental and social impact oreamaental and
social performance and the level of the environmental anihlspduct’s
quality, referenced as “achievement levels”. Every ceatificis sealed with
a single design mark called Cradle to Cradle Certifiequivalent to an
environmental label. The use of the logo is permitted onlhecektent defined
by the license granted to the company and always for thei@gifoduct®®. In
case of products certified at the Basic level, the allowdoicprinting this mark
is not valid®.

The product is assessed in terms of five levels of itsremviental and
social impact in five critical performance improvement categ. The general
score is a cumulative result of a single assessmentvercitegories and is
called an "overall certification level” or "product’s overall marfhe calculated
score determines the type of certificate and depends on thestleseore
attributed in the assessment process. The qualified company eededih
a certificate, that is valid for 2 years, and a producteseod which can be
published and used for educational purposes.

The advancement in impact reduction, illustrated by the BasmnzBr
Silver, Gold, and Platinum certificate, is an example of continuous
improvement, resulting from the intrinsic assumption of the @r&aollCradle
Certified Product Standard that companies will strive to opértheir efforts in

ONOOA WD

©

207 b

208 MBDC, Cradle to Cradle Certified Products Program. Trad@kUse Guidelines, op. cit.
209 MBDC, EPEA,Cradle To Cradle Certified Product Standardop. cit.
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all categories. Requirements applied for the five assessagories and every
certification level are presented in table 8.

Table 8. Criteria for assessment according to the 1@dle to Cradle Certified
Product Standard

1. Material health Basic Bronze Silver Golg Platmu
No chemical substances on the list of
banned substances that exceed the v v v v v
threshold values
Mater_lals defl_ned as biological or v v v v v
technical nutrients
100%_ ”che}racterlzed" (i.e., all generic v v v v v
materials listed)
Strategy developed to optimize all v v v v

remaining x-assessed chemicals

At least 75% assessed by weight

(complete information on the formula
collected for 100% of BN materials that v v v v
are released directly into the biosphere as
part of their intended use)

At least 95% assessed by weight

(complete information on the formula
collected for 100% of BN materials that v v v
are released directly into the biosphere as
part of their intended use)

Assessed materials do not contain
carcinogenic, mutagenic, or

reproductively toxic (CMR) chemicals in v 4 4
any form that may cause plausible

exposure

100% assessed by weight v v
Formula optimized (i.e., all x-assessed v v

chemicals replaced or phased out)

Meets Cradle to Cradle VOC emission

v v
standards where relevant
All process chemicals assessed and np x- v
assessed chemicals present
2. Material reutilization Basic Bronze Silve Gold Platinum
Defined the appropriate cycle (i.e., v v v v v

technical or biological) for the product

Designed or manufactured for the
technical or biological cycle and has a v v v v
material (re)utilization score 35

Designed or manufactured for the
technical or biological cycle and has a v v v
material (re)utilization score 50

Designed or manufactured for the
technical or biological cycle and has a v v
material (re)utilization score 65
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Well-defined nutrient management (L

strategy (including scope, timeline, an
budget) for developing the logistics an
recovery systems for this class of a
product or material

Designed or manufactured for the
technical or biological cycle and has a
material (re)utilization score of 100

The product is actively being recovere
and cycled in a technical or biological
metabolism

v

3. Renewable energy and carbon
management

Basic

Bronze

Silver

Gold

Platinur

Purchased electricity and direct on-site
emissions associated with the final
manufacturing stage of the product arg
quantified

A renewable energy use and carbon
management strategy is developed

For the final manufacturing stage of th
product, 5% of purchased electricity is
renewably sourced or offset with
renewable energy projects, and 5% of
direct on-site emissions are offset

112

For the final manufacturing stage of th
product, 50% of purchased electricity i
renewably sourced or offset with
renewable energy projects, and 50% o
direct on-site emissions are offset

"D

For the final manufacturing stage of th
product, >100% of purchased electricit
is renewably sourced or offset with
renewable energy projects, and >1009
direct on-site emissions are offset

o of

The embodied energy associated with
product from Cradle to Gate is
characterized and quantified, and a
strategy to optimize is developed

the

> 5% of the embodied energy associat
with the product from Cradle to Gate is
covered by offsets or otherwise
addressed (e.qg., through projects with
suppliers, product redesign, savings
during the use phase, etc.)

4. Water stewardship

Basig

Bronze

Silve

pr

Gol

Riati

The manufacturer has not committed 3

material breach of their discharge permi

related to their product during the last
two years

Nit v

v

Local- and business-specific water-
related issues are characterized (e.g.,
manufacturer will determine if water

the v
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scarcity is an issue and/or if sensitive
ecosystems are at risk because of dire
operations)

A statement of water stewardship
intentions describing what action is be
taken for mitigating identified problems
and concerns is provided

A facility-wide water audit is completeg

Product-related process chemicals in
effluent are characterized and assesse
(required for facilities with product-
relevant effluent)

OR

Supply chain-relevant water issues for
least 20% of Tier 1 suppliers are
characterized and a positive impact
strategy is developed (required for
facilities with no product-relevant
effluent)

at

Product-related process chemicals in
effluent are optimized (effluents
identified as problematic are kept
flowing in systems of nutrient recovery
effluents leaving a facility do not conta
chemicals assessed as problematic)
(required for facilities with product-
relevant effluent)

OR

Demonstrated progress against the
strategy developed for the Silver-level
requirements (required for facilities wit
no product-relevant effluent)

>

All water leaving the manufacturing
facility meets drinking water quality
standards

5. Social fairness

Basic

Bronz

=)

Silve

Gol

d

Platin

A streamlined self-audit is conducted t
assess the protection of fundamental
human rights

v

Management procedures aiming to
address any identified issues have bee
provided

A full social responsibility self-audit is
complete and a positive impact strateg
is developed (based on UN Global
Compact Tool or B-Corp)

<

Material-specific and/or issue-related
audit or certification relevant to a
minimum of 25% of the product materi
by weight is complete (FSC Certified,
Fair Trade, etc.)

=

OR
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Supply chain-relevant social issues ar¢
fully investigated and a positive impact
strategy is developed

OR

The company actively conducts an
innovative social project that positively|
affects employees’ lives, the local
community, global community, or socia
aspects of the product’s supply chain ¢
recycling/reuse

= =

Two of the Silver-level requirements al
complete

o]

All three Silver-level requirements are
complete

A facility-level audit is completed by a
third party against an internationally

recognized social responsibility program
(e.g., SA8000 standard or B-Corp)

Acronyms: BN — biological nutrient, VOC — Volati@®rganic Compound.

Source: own work based on: MBDC, EPEZxadle To Cradle Certified Product Standai2D16,

http://s3.amazonaws.com/c2c-website/resourcedicatitbn/standard/C2CCertified_ProductStan-
dard_V3.1_160107_final.pdf, 17.08.2018.

The internal component of the Cradle to Cradle Certified Prodaod&rd
is a very detailed assessment procedure that includes regoieefior every

criterion presented in the above table in five categories.

Benefits and costs of participation in the program

Among the benefits resulting from the implementation of thedl€r#o

Cradle Certified Product Standard%fe
1. Transparent validation of a company’s commitment to guarantee
a product’s quality and safety which can be helpful to consumers,

industry, and regulators,

2. Identification of strategic optimization plans,

3. Possibility to contribute more credits in the LEED buildirgtiication,

Dutch Green Building Council Program ,BREEAM”, or in healthy
building product databases (e.g. Portico).

The cost of certification for one product or group of product®mposed
of two components: fees charged by the certifying body i.e., tréle€i@Cradle
Products Innovation Institute and fees charged by an Accreditsdsément
Body which is responsible for product assessment, testing, ansinadin
creating optimization strategies. The summary of certifivacosts charged by

C2CPll is presented in table 9.

210 EPEA - Internationale Umweltforschungccreditation http://www.epea.com/accreditation/,

13.01.2018.
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Table 9. Costs of certification by the Cradle to Cadle Products Innovation
Institute

Cost category and definition Price [4] Price [€]

The certification Application (new product applicet) fee applies tp
the product never certified before or withdrawnniréhe certificatio
program. The fee covers the registration procedasts and the initial
review of one assessment report.

3600 3150

The re-certification (every two years) fee apptieshe biennial revieyw
of the assessment report and covers also the tewoligense to use the 2000 1750
certification mark by every product.

The certification extension fee is charged whemmpmany applies fa
an extension of the certification period. This &id when the update
assessment report required for re-certificatiosuismitted after the firs
90-day extension period.

o —

500 450

=3

The interim assessment audit fee is charged isdke of submission pf
an additional assessment report to C2CPIl by a eoympluring the
two-year certification period to achieve a new eevi after the
occurrence of some changes related to the prodgct roduct line 650 575
extension, change of the certification level, cleang the material
composition or production process influencing thestiied product
Material Health certification.

The Revised Certificate (certificate correctiorg fe imposed when any
correction of information on the certificate igjuested by the applying 100 90
company.

Source: own work based on the changed and supplethditerature: C2CPIIFees Schedule
Cradle to Cradle Certified Products Progran2016, http://s3.amazonaws.com/c2c-website/
resources/certification/policy/POL_C2C_Certifiecege FINAL _effectiveDec2016_082316.pdf,
23.08.2020; C2CPIl,Fees Schedule Cradle to Cradle Certified Product®gifam 2019,
https://s3.amazonaws.com/c2c-website/resourcesitcaion/policy/POL_C2C_Certified_fees_
FINAL_011419_ effective_1_May_2019.pdf, 23.08.2020.

Additional costs of certification are generated during thegredipn phase
when an Accredited Assessment Body should be involved as areivtba
assessor. In the year 2020, the total number of qualified assessowes
included 13 organizations, but each of them calculated the @bgts service
independently.

Case study - CALOSTAT

CALOSTAT, produced by Evenki Resource Efficiency GmbH is
a synthetic amorphous silica panel developed for the constrisgiior. It is
a permeable, non-flammable, and heat-insulating product certifibé &OLD
level according to the Cradle to Cradle Certified Produendiird in the
category Building Supply & Materials, Insulatidh In every single criterion

211 Cradle to Cradle Products Innovation Institu@ALOSTAT. Cradle to Cradle Certified
Products Registry 24.01.2018, http://www.c2ccertified.org/produstafrecard/calostatr,
24.01.2018.
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i.e.. material health, material reutilization, renewable rgyneand carbon
management, water stewardship, and social fairness the produeteatiine
golden level. The Material Health Assessment Methodologyifiesrtthat
CALOSTAT does not contain any problematic or unknown cheniiéals
particular, CALOSTAT is characterized by low thermal conditgtix = 0,019
W/(m? K) which is the highest when compared with the air, polyurethanes, glass,
and mineral wool, extruded polystyrene foam (XPS) and Pétlitdhe
conductivity of the 6 cm and 14 cm CALOSTAT panel is respecti?e83
W/(m? K) and 0.15 W/(rdi K)24 1t is classified as a non-flammable building
material (Class A, according to DIN 4182)which can be very useful in the
structures exposed to fire risk, has the lowest smoke-@amisategory and does
not produce burning droplets. This mineral insulating materialde water-
resistant, fog-resistait, and vapor-permeable which makes it stable in contact
with water because it is free from internal vapor condemsand destruction
caused by ice in wint€f. CALOSTAT inhibits also mold developmétitwhich
suggests that its surface is resistant to biologicafutgiin and can keep a high
level of purity.

In contrary to the majority of insulating materials on tharket,
CALOSTAT is recyclabl&®.

Since its introduction into the market, CALOSTAT was applied
successfully in many projects such as: the first-class hotklmultifunctional
building CLOUD N°7 in Stuttgart, Germany (for facade insulatioti)e
Manhattan Loft Gardens 42-storey building in London, United Kingdfam (
facade insulation and fire protection), the Herzo Base |l housstgtee —
designed as part of the Energie Campus Nirnberg — in Herzogenaurach,
Germany (for thermal optimization of brickwork and construction elements).

212 Cradle to Cradle Products Innovation Institi@@jostat material health certificate insulation
2017, http://lwww.calostat.com/product/aerosil/dovauls/calostat-material-health-certificate-
insulation.pdf.

213 G, GartnerBenefit of Silica technology in building application the example of CALOSTAT
04.12.2016, http://web.ornl.gov/sci/buildings/2Qddis/presentations/workshops/workshop-
4/Workshop4_Gartner.pdf.

214 Evonik IndustriesCalostat. Getting warmer with an innovative ig€aonik Industries 2016,
http://www.calostat.com/product/aerosil/download&istat-a-warming-idea-an-awesome-
innovation-en.pdf, 18.01.2018.

215 1b.

216 1b.

217 Evonik IndustriesCALOSTAT. Technical Information 1402014, http://www.calostat.com/
product/aerosil/Downloads/TI-1404-CALOSTAT-EN.p@#.01.2018.

218 Evonik IndustriesCalostat. Getting warmer with an innovative idea. cit.
219 |p,
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3.3. ENERGY STAR®
(Monika Karkovd)

History and development of the program

Project ENERGY STAR is a joint program of the US Envirenial
Protection Agency (EPA) and the US Department of Energy. dioject was
established in 1992 by EPA and a company of the same name was aeitsip f
operation and implementation, which reports to the EPA, and is directl
accountable to the US Governniéht

The ENERGY STAR program has its legislative form, operateder the
Clean Air Act and the Energy Policy Act of 2005. Since ftseption, the
program has been tasked with promoting energy efficiency anddprgvi
information on the energy consumption of products and equipment; themrogra
has its own label, which is a guarantee of energy sustainatilitys awarded to
products on the basis of various standardized methods. These pnatletgo
certification tests at non-profit inspection centers andaezded the ENERGY
STAR certified mark based on strict criteria.

The ENERGY STAR certification mark is a blue square withvizte
outline of the star and the inscription “ENERGY STAR”, and is avhg the
company and certified (figure 7).

ENERGY STAR

Figure 7. ENERGY STAR logo
Source: https://www.energystar.gov/, 17.08.2020.

Since its inception, this program has been run as a voluntary proagram
identify and promote low energy products. Initially it was inshdonly for
computers and printers. In 1995, the program was expanded to include Isuilding
and their heating and cooling systems, as well as new constru¢ti&g00, in
addition to the USA, the program was already running on the Europagket,
Canada, Japan and Taiwan. For this reason, EPA, as the admainisfra
ENERGY STAR certified products, instructed members under ifasd to

220 ENERGY STAR, Homepage ENERGY STAR Overviewttps://www.energystar.gov,
15.05.2020.
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launch an annual survey of the impact of the Energy Reduction Rregm the
Energy Reduction Impact of ENERGY STAR

As already indicated, the ENERGY STAR program was launché®92
as a voluntary program by the EPA in the United States and graeuddred
Europe. The first products to be certified by this brand were cargaind
printers, which in independent tests showed reduced energy consumptipn by
to 20%. In 1995, the portfolio expanded considerably and gradually introduced
devices such as servers, white goods, home electronics, heatingpaimg) c
systems, display devices, lighting and finally houses. In ordeedeive the
ENERGY STAR certification, a house had to meet the basik &Reria and
undergo an independent evaluation by certification agencies. The dritduide
equipping with Energy Star-certified products and an overall grearging of at
least 15% less than the ICR 2004 standards. In the United,Sigtdse year
2006, approximately 12% of new houses were approved by independent
certification bodies and awarded the ENERGY STAR certificatinark. At
present, in addition to power plants and commercial buildings, resitle
houses, schools, offices, boarding houses, department stores ahousasg
banks, hotels and industrial facilities can also receive the RENE STAR
certificatiorf?2

The development of the brand, as mentioned above, has passea 4 basi
milestones. The program has its development adapted to spegés of
devices. Its development has gone through several versions. Iralgenés
possible to define several stages of development referrad dersion XY.
There are 5 known versions, with each device or service hawngwh
development history. For example, in the area of certificatianazfern houses
that are ENERGY STAR certified, there are versions (figyel (1995);
2TBCPhase-in (2006); 2 (2006/2007); 2.5 (2011/2012); 3 (2012). Each version
includes new and improved evaluation criteria. These improved ratitegia
are being modified by EPA due to ever-evolving electronics aediegreasing
environmental awareness, ensuring that Energy Star-labelesshwifhcontinue
to be more energy efficient than unlabeled builditigs

As in the case of households, the conditions of certificatiore ve¢so
adjusted for computers, appliances, lighting and imaging equipmehe bate
of computers, the specifics of the 2018 rating under the name Stargy.1
were last modified and refined. White goods go through the EnerggeGui
evaluation, which is a comparison of the annual costs of theatedlproduct
versus other models, and based on the result, the product can roediee

221 |b

222 ENERGY STAR USA, 2020, http://www.ecolabelindexdecolabel/energy-star-usa,
15.05.2020.

223 History of the ENERGY STAR Guidelines for New Hasnehttps://www.energystar.gov/
newhomes/how_homes_earn_label/history, 15.05.2020.
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ENERGY STAR label. This Energy Guide label is created byFdderal Trade
Commission and indicates that the product is ENERGY STAR cetffitied

The ENERGY STAR Certified Homes Program

Building Completion Date

r T T T
1995 2006 T0s 11T T 2041 v Tam 2012 B2

ENERGY STAR Version1 ENERGY STAR Version 2 ENERGY STAR Version 3

» Fof Single Family homaes permited batore 41111
+For homas permitted bafore 7/1/06 or = e .
+For homes enrofied in & $tate of ubility program befors 1231705

[ vatec |
ol Phasein

+ For homas permitied on or after 71106

- For homas permified before 11112,

« For homes permitied on of after 11112

_ Version 1. 1995 Guidelines Version 2.5 Core Version 3 ENERGY STAR energy efficiency
lIl measures with Air Sealing sactions of Themal Enclosure System Rater
Checklist ofver checklists complatedbut not enforced
v2 TBC Phasadn | VE98i0n 2, TEC Phase-in: 2006 Guidefines with Themal Bypass
2 Checkl ted butnot enforced

E— Varsion 3: Core Varsion 3 enangy efficiency measuras with all chacklists
] Version 2: 2006 Guldelines with Thermal Bypass Checklist completed and enforced

Figure 8. History of ENERGY STAR guidelines for newhomes

Source: History of the ENERGY STAR Guidelines foew Homes. https://www.energy-
star.gov/newhomes/how_homes_earn_label/histor@512020.

You can use the savings calculator on the ENERGY STAR weelsithe
case of home electronics and display devices, the ceitifice¢quirements in
2011 were tightened by the EPA by adding the conditions for testing in
accredited and listed certification bodies. In the field of lightiENERGY
STAR is awarded to light bulbs that meet strict critefiguality, efficiency and
durability. In 2020, Energystar.gov published an updated guide to ENERG
STAR certificate verificatioft®.

The U.S. Government Responsibility Office (GAO) inspected the
certification process for Energy Star-labeled products in 2846 found
discrepancies in the certification process, and the ENERGARSprogram

224 ENERGY STAR Program Requirements for ComputersnearCommitments. ENERGY
STAR Computers Final Version 7.1 Specification. pstfwww.energystar.gov/sites/
default/filessENERGY%20STAR%20Computers%20Final%2mibn%207.1%20Specificati
on_0.pdf, ENERGY STAR Program Requirements for Computersial Fiest Method (Rev.
Nov-2018) 21.01.2020; Learn More About EnergyGuidehtps://www.energystar.gov/
index.cfm?c=appliances.pr_energy_guide, 09.11.2019.

225 EPA Saves Money with Style, ENERGY STAR Qualifiedighting, 2018,
https://www.energystar.gov/ia/new_homes/featurgdfling 062906.pdf; Light Bulb Key
Product Criteria, https://www.energystar.gov/products/lighting_féigst_bulbs/key
product_criteria, 12.03.2020The U.S. Licensed Professional'sGuide: Understamdinhe
Roles and Requirements for Verifying Commercialdtwg Applications for ENERGY STAR
Certification, March 2020, ENERGY STAR, 13.06.2020; https://wemergystar.gov
[sites/default/files/tools/LicensedProfGuide_Mar@02020.pdf, 12.04.2020.
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faced allegations of fraud and abuse. For this reason, the Eneintaim
Protection Agency has ordered third-party certification sR@EL. Since then,
all tests have been performed in the EPA-recognized labest@and must all
meet established criteria and be supervised by the Accreditation Ayitiori

In 2016, 1881 tests were performed on products applying for the ENERGY
STAR label with a 95% overall compliance rate. Since 2017, 23amdkent
certification facilities and 255 laboratories have been miced under the
ENERGY STAR certification program.

The use of the ENERGY STAR label in the EU is the essentdefEU-
US ENERGY STAR Agreement signed in 2001. This agreementdlastél
20.08.201&7. The program is implemented by Council Decision
2006/1005/EC7 and Regulation (EC) no. 106/2008 on a Community energy —
efficiency labeling program for office equipment appliances labels.

Requirements and methodology of impact assessment

The ENERGY STAR program is constantly evolving and innovating in
response to the ever-increasing demands for environmentattmotand the
efforts of product manufacturers to implement environmentatipsli The EPA
Agency constantly reviews and innovates the requirements ahdaoéogy for
assessing the impact of individual products under the ENERGY Srédtam.

For this reason, it is not possible to define general criferiaall products.
Specific criteria as well as a savings calculator ¢ found on the
energystar.gov website.

Eligibility criteria for imaging equipment are governed by thietnational
Organization for Standardization, specifically ISO stadd21632 “Graphic
technology — Determination of the energy consumption of digital ipgint
devices including transitional and related modes”, Section 4, “@ener
Conditions”. The power supply method can also be used for testing and the
nominal value of the power supply is recommended. All of the abonditions
and procedures are set out in the document “Test Method fornibeitey
Professional Imaging Product Energy Use Final, Rev. February-2020”.
However, this document is valid outside the EU. Within the EUpgmition
of the ENERGY STAR brand is enshrined in the 2001-2018 agre&fhent

The new specifications introduced in 2009 are about 40% striarthe
previous ones. In addition to requirements directly related to ymrdiigiency,

226 ENERGY STAR, Third-Party Certification https://www.energystar.gov/partner_resources/
products_partner_resources/third_party cert, 0202%.

227 European CommissiolENERGY STARgttps://ec.europa.eu/energy/topics/energy-efficjén
energy-efficient-products/energy-star_en, 12.040202

228 Test Method for Determining Professional Imagimgd®ct Energy Use Final, Rev. February-
2020. ENERGY STAR Program Requirements Product iSpatton for Imaging Equipment,
https://www.energystar.gov/sites/default/files/ENER620STAR%20Version%203.0%20Fi
nal%20Professional%20Imaging%20Equipment%20Test¥e2btdl. pdf, 13.06.2020.
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these criteria also include provisions for duplexes (i.e. duplexetsich is
important, given the significant environmental impact of paps. The new
criteria will speed up the transition to more energy-effictexhnologies, e.g.
LED backlight. The number of manufacturers interested iEthERGY STAR
brand increased significantly from 16 companies in 2006 to 74 in 2010. This
sharp increase can be attributed to the 2008 procurement provisionf60%
program participants actually cited participation in the progesrthe main
motivation higher success in public procurement There is no dattheon
percentage of consumers who know the ENERGY STAR logo. There are no data
in the EU on the percentage of consumers who know the importante of
ENERGY STAR brand. This is not so surprising, as the program fecuse
office equipment, and therefore, on the tertiary sector, not on t@riva
consumer¥®,

Green Public Procurement (GPP) criteria for imaging equipment

When defining the criteria for imaging equipment within the HEhg
methodology clearly defines what display devices are and firgtioe of the
scope.

For each examined product group, two types of criteria are givcemdiag
to the methodology, namely the main and complex criteria. The maeniaidtre
intended for contracting authorities within the EU focused on envieatah
impacts. Comprehensive criteria are for the public, intedestethe best
products available. In most cases, the individual criteriaideatical and,
therefore, they are listed together in tabl&a0

Table 10. GPP criterion for display devices in th&U

The main and complex criteria are the same

Subject Technical specifications
Purchase of energy efficient display equipn| Duplex
with reduced environmental impact Multiple images on one sheet of paper

Energy efficiency in use
Instructions for use for ecological performance
management

Product life and warranty
Resource efficiency for cartridges: A desjgn
solution for reusing toner and/or ink cartridges

229 SDELENI KOMISE o provadni programu ENERGY STAR v Evropské unii v letectt@@z
2010, KOM (2011) 337 v koteém znith ed. EVROPSKA KOMISE: Brusell, 9.6.2011, pp.
1-14, https://eur-lex.europa.eu/LexUriServ/LexUriSdo”uri=COM:2011:0337:FIN:CS:
PDF, 13.06.2020.

230 Eyropean Union,Kritéria GPP EU pre zobrazovacie zariadenidttps://ec.europa.eu/
environment/gpp/pdf/criteria/imaging/SK.pdf, 12 2320.
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Environmental

marking criteria

Main criteria

Complex criteria

Higher energy efficiency in the use mode
Points will be awarded for each 5% reductio
energy consumption compared to the en
consumption set out in the techni
specifications for the mode of use, measl
according to the Imaging Power Test Meth
Version 2.0 — May 2012 final, or equivalg
methods.

Higher energy efficiency in use mode

Points will be awarded for each 5% reductio
energy consumption compared to the en
consumption set out in the techni
specifications for the mode of use, meas
according to the Imaging Power Test Meth
Version 2.0 — May 2012 final, or equivalg
methods.

nin
ergy
cal
red
od,
2Nt

Duplex

Points are awarded to display devices equipped

with an automatic duplex/duplex unit (dup
unit).

The duplex and/or copy function is set as
default function in the original manufacture
software.

ex

the
r's

Standby energy efficiency
Points are awarded according to the pg
consumption of the equipment in the stan
mode when connected to the network to wi
the equipment is connected by means of
power management or similar function. 1
lower the power consumption, the more po|
will be awarded.

Power consumption must be measy
according to the test method for determin
power consumption for display devices, vers
2.0 — May 2012 final, or equivalent method.

Standby energy efficiency
Points are awarded according to the pg
consumption of the equipment in the stan

wer
dby

mode when connected to the network to which

the equipment is connected by means of
power management or similar function. T
lower the power consumption, the more po
will be awarded.

Power consumption must be measy
according to the test method for determin
power consumption for display devices, vers

the
'he
nts

red
ing
ion

2.0 — May 2012 final, or equivalent method.

Source: own work based on: https://ec.europa.eirement/gpp/pdf/criteria/imaging/SK.pdf,

12.03.2020.

As for display devices, requirements are set for SingleageltExternal
Ac-Dc and Ac-Ac Power Supplies Eligibility Criteria (Version 230)

In addition to the Active Mode efficiency requirements found abovegpow
supplies with greater than or equal to 100 watts input power raust d true
power factor of 0,9 or greater at 100% of rated load whendteste60Hz.
Testing specifications can be found on the ENERGY STAR welsitker
a separate document: “Test Method for Calculating the EnefigieBcy
of Single-Voltage External Ac-Dc and Ac-Ac Power Supplies (#fsigll,

2004)?% (table 11 and 12).

231 ENERGY STARProgram Requirements for Single Voltage ExternaD&cand Ac-Ac Power
Supplies Eligibility Criteria (Version 2.0)https://www.energystar.gov/ia/partners/ prod_
development/revisions/downloads/eps_spec_v2.pdd618020.

232 b
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Table 11. Energy-Efficiency Criteria for Ac-Ac and Ac-Dc External Power Supplies
in the Active Mode - standard models

Nameplate Output Powerng? Minimum Average Efficiency iq Active Mode
(expressed as a decimal)
0 to< 1 watt >0,480 * P+ 0,140
> 1 to< 49 watts >[0,0626 * Ln (F;O)] + 0,622
> 49 watts >0,870

* Filament-style lamps only.

Source: own work based on: ENERGY STARogram Requirements for Single Voltage External
Ac-Dc and Ac-Ac Power Supplies Eligibility Criterfersion 2.0) https://www.energystar.gov/
ia/partners/prod_development/revisions/downloads/spe ¢_v2.pdf, 15.06.2020.

Table 12. Energy-Efficiency Criteria for Ac-Ac and Ac-Dc External Power Supplies

Nameplate Output Powern@’ Minimum Average Efficiency in Active Mode
(expressed as a decimal)
0 to< 1 watt >0,497 *P +0.067
> 1 to< 49 watts >[0,0750 * Ln (I?m)] + 0,561
> 49 watts > 0,860

* Filament-style lamps only.

Source: own work based on: ENERGY STARogram Requirements for Single Voltage External
Ac-Dc and Ac-Ac Power Supplies Eligibility Criterfersion 2.0) https://www.energystar.gov/
ia/partners/prod_development/revisions/downloags/ spec_v2.pdf, 15.06.2020.

For lighting, it is important to specify the criteria for kbylb products,
which can also be found in full on the ENERGY STAR website. In the
abbreviated form, they are listed in tablé*13

Table 13. Light bulb key product criteria

Performance N
- Current criteria
characteristics
N Minimum lam
Color rendering indeXeacy (initial ImF;W)
Omnidirectional <90 80
Efficiency >90 70
Directional <90 70
>90 61
Decorative 65

233 ENERGY STAR, Light Bulb Key Product Criteria https://www.energystar.gov/products/
lighting_fans/light_bulbs/key_product_criteria, 06.2020.
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Light output requirements differ for different cgteies, based on the
incumbent incandescent bulbs. Most requirementsnaasured in lumens,
but PAR, MR and MRX bulbs have requirements in eenbean;
candlepower based on equivalency claim and beate ang

Light output

Correlated color Nominal CCT: 2200K*, 2500K*, 2700K, 3000K, 3500K0@0/4100K
temperature 5000K, 6500K

Color quality CRE> 80 and R9 > 0 for LED bulbs

LED: Bulb must maintain minimum percentage of O-hlight output afte
Lumen maintenancecompletion of the 6000-hr test duration, rangingnfr 86,7%-95,8Y%
depending on the claimed lifetime of the bulb

(=)

Minimum life rating of 10000 hours for CFLs, 15088 omnidirectiona

Bulb life and decorative LED, and 25000 for directional LEDbs
Dimming quimum and mi_nimum light output on the dimmervesl as flicker ang
noise and must dim to 20% or less
Minimum warranty period of 2 years for bulbs withifa rating of < 1500
Warranty

hours, and minimum 3-year warranty for bulbs witiferating> 15000

@

Allowable base The range is limited to bulbs with the following@stiard ANSI basic type,
types E26, E26d, E17, E11, E12, G4, G9, GU10, GU24, GU@hBGX5.3

The bulb must light up and remain lit continuouly 750 milliseconds

Start time o L
after the application of electricity

Run-up time Bulb must reach 80% of the stabilizgHtloutput in< 45 seconds
> 0.5 for CFL

Power factor > 0.6 for Omnidirectional LED bulbs with input power 0 watts

> 0.7 for all other LED bulbs

Rapid cycle stress | 15000 on/off power cycles

test

Dimensional The bulb must conform to the shape standards ofAtherican National
requirements Standards Institute

Elevated Endurance test at elevated temperature inside essed can or test fig
temperature testing| maintained at 45°C or 55°C 1

* Filament-style lamps only.

Source: own work based on: ENERGY STARjght Bulb Key Product Criteria,
https://www.energystar.gov/products/lighting_faigbt_bulbs/ key_product_criteria, 15.06.2020.

Benefits and costs of participation in the program

EPA-certified products that were awarded the ENERGY STakfllin the
United States in 2018 helped save 430 billion kWh of electricgégucing
greenhouse gas emissions by 330 billion tons. More than 80% of cemeri
households are equipped with ENERGY STAR certified products. 8$dts
were based on the CEE domestic survey in 2016. This brand is a geaoant
the quality of environmental protection for consumers and is, furerean
important factor in purchasing decisiétis

According to a 2019 report published on the EnergyStar websiaeangy
efficiency, companies found that $8 billion had been invested in energy
efficiency programs in 2018. Households that opt for ENERGY STAR

23¢ ENERGY STAR, EPA Office of Air and Radiation, Clite Protection Partnerships Division
(2017), National Awareness of ENERGY STAR for 2028alysis of 2016 CEE Household
Survey, http://energystar.gov/awareness, 13.06.2020
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certification will save more than $500 on energy. In 2019, morarand than
3000 products were recognized from more than 180 manufacturers, and more
than 2 million jobs in the United States are occupied by companiégsatk to
the production or installation of ENERGY STAR certified prodtiéts

The ENERGY STAR in 2019 was awarded by EPA through 20 independent
certification bodies and more than 500 laboratories that,eaEBA’s request,
tested 2000 products directly at retail outlets, of which 126 ptedaded to
meet the relevant requiremetits

Case study

Before a product is ready for the ENERGY STAR label, the prochusit
be inspected and tested by the Department of Energy to obtainehgyEsuide
label. This label represents the fact that the product mdetheastandard
conditions set the Ministry of Energy and provides information on theggne
consumption of the appliance in comparison with other products é¢atitgory,
and also shows the approximate operating costs for 1 year.

To obtain the ENERGY STAR label and successfully cegifyducts, the
product must go through a procedure. The basis is that each product eetist m
specified criteria that are specific to each product group amdisted on the
ENERGY STAR website.

First, a product manufacturer who wants to be certified mustwgidar the
voluntary ENERGY STAR program on their site. Then the manufacamgies
for certification of his products. These products will be semttésting to
specialized laboratories listed by EPA as acceptable laboratories.

These laboratories, as an independent third party, will recimsic
product data file called the “Professional Imaging Equipmesit Reporting
Template — Instruction” which contains all the basic product, dhi test
laboratory and also the pre- and post-measurement information. Thesgeassul
then compared with requirements of the ENERGY STAR program amd the
a decision is taken whether or not to award a blue label.

Decision-making processes can be illustrated through thefitégion Test
Model Procedure Decision Tree”, which can be found on the ENERGARS
page in the document “Standard operating procedure for the eitificand
verification of products to ENERGY STAR specifications, version?3’0”

235 |awrence Berkeley National Laboratory (201®ypical House Estimates. Prepared for EPA
Office of Air and Radiation, Climate Protection Bagrships Division13.06.2020.

236 ENERGY STAR, Integrity Efforts for Energy Star Product&ttps://www.energystar.gov/
partner_resources/products_partner_resources/geduiegrity, 13.06.2020; Energy Star,
About ENERGY STAR for Product$ttps://www.energystar.gov/about/origins_mission/
energy_star_overview/about_energy_star_producte613)20.

237 ENERGY STAR,Standard operating procedure for certification avetification of products
to ENERGY STAR Specifications Version , 3.2019, https://www.energystar.gov/
sites/default/files/asset/document/ENERGY%20STARS4a0dard%200perating%20Proced
ure%20for%20Product%20Evaluation.pdf, 09.08.2020.
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In a simplified form, the certification proceduretaibed from a given
tree is shown in figure 9.

Is the model available in i
the U.S. at a location Purchase in store or
identified by the partner online.
or retail?

Is it feasible for a CB repre-
sentative (o procure in person
from the warchouse?

Is the product made to ‘ Are there samples available at
order? a warchouse in the U.S.?

Confirm markets and I's another model available
date of availability. from the same product family
Notify EPA. in retail or at a warchouse?

Is selection by
serial number
feasible?

Select another model Is the model available for off- Seek approval
from the same family. the-line procurement? from EPA.
Notily EPA.

Follow eligibility guidelines Select a different model
and considerations for off- with EPA input,
the-line procurement as necded.

Figure 9. Verification procurement decision tree mdel

Source:  https://www.energystar.gov/sites/defalégfasset/document/ENERGY%20STAR%20
Standard%200 perating%20Procedure%20for%20Prod@d¥&tuation.pdf, 09.08.2020.

As part of obtaining product information and measurement reghks
certification process is supervised by the EPA, which is reggerfer brand
transparency as well as continuous updating of requirements tesadihe
progress.

When a brand is accepted in the EU, a product with an ENERGYRSTA
label is inspected using the Green Public Procurement (&BP)Ctue to the
expiry of the ENERGY STAR Recognition Agreement 2006/1005/EC7 and
Regulation (EC) no. 106/2008 in 2018, the European Union Regulation lays
down general criteria for the recognition and approval of theougee Ecolabel
by Regulation of the European Parliament and of the Council. §&(§6/2010
on the Eco Label logo.

This procedure must be followed by all companies interested @n th
ENERGY STAR brand. So did Alexander Lighting, a company which edjui
the brand and used its prestige to increase the sales. By expisdimpe of
ENERGY STAR certified products, it enables you to save enéigynarketing
focuses on supporting the ENERGY STAR qualification and the usedtigts
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at home helps the owner to save energy as well as money. Qaalégsories
and education in the field of saving and protection increase theitbfenethe
community as well as the brand and quality of work. A. Lightinliebes in
ENERGY STAR and promotes the idea that ENERGY STARfmstproducts
to help builders feel more comfortable. The use of ENERGY STARfied
products helps builders compete and protect the environmentb@uelling at
the local level and understanding local needs serves the butldimgunity to
provide environmental benefits through reduced energy consumption agg ene
savings. A. Lighting is fully aware that, with support from Rugeund Utilities,
it is able to provide training to all of its builders, inclgliinformation on the
ENERGY STAR certified accessories, performance and featsades and
marketing tools, and local codes for housing lighting. This itrgiprepares
employees to increase sales and better help builders. The Uignarmental
Protection Agency (EPA) statement requires that at 166% of ENERGY
STAR certified luminaires be rebuilt and contain informatidoowt the
properties and benefits of the ENERGY STAR qualified products amdhina
comply with the EPA requirements related to the builder's namielogo, home
address, savings energy, warranty information and environmentahgimess
The statement may be presented on a sample basis and may Imegrése
homeowners when purchasing a model house or any house representing the
ENERGY STAR Advanced Light Package. The keys to a suc¢dsSERGY
STAR home sales program incldéfe

1. Employee education,

2. Working with local resources — community support,

3. Wide selection of products and understanding of customer needs,

4. Promotion of the extended lighting statement as a marketing tool fo

the builder.

3.4. Environmental Choice
(Marzena Jankowska-Mihutowicz)

History and development of the program

There are three popular certification symbols in the world ¢batain the
phrase: “Environmental Choice” and they are:

1. Environmental Choice Canada,

2. Good Environmental Choice Australia (GECA),

3. Environmental Choice New Zealand (ECNZ).

238 ENERGY STAR, Alexander Lighting: Increasing Builder Sales witiNERGY STAR
Residential Light Fixtures and The Advanced Lightftackage, 20Q9https://www.energy-
star.gov/ia/products/lighting/fixtures/Alexanderghting_CaseStudy.pdf?eebb-e10d,
16.08.2020.
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The Environmental Choice Canada is the certification symbol in daana
that depicts three stylized pigeons that make up a mapfe Teay are
intertwined and symbolize how consumers, industry, and government work
together to improve the Canada’s environfi@nfrom 2013, the logo with
pigeons was replaced by a rectangular logo with rounded cornermindaogthe
image of the UL and EcolLogo brands and the standard certifyisyeeaific
product®. The EcoLogo Program is available worldwfte

Expanding into 2000, the Good Environmental Choice Australia (GECA)
program was Australia’s first product certification prograamd has more
Australian certified products than any other progfam

Environmental Choice New Zealand (ECNZ) is a program thatbkas
applied in this country since 1998 ECNZ labels are presented in figures 10
and 11.

Cert.TM

Figure 10. Environmental Choice New Zealand (ECNZ)abel
Source: https://www.environmentalchoice.org.nzp872020.

Environmental Choice New Zealaidis the official environmental label in
New Zealand and type | ecolatféland guaranties the highest independent
accreditation across other environmental labels in New Ze&and

The Vision Statement of ECNZ was planned as: “Support the Nevaze:
Government, businesses and consumers to transition to a ahbktaamd low-
emissions economy by recognizing sustainably preferable produats a
services?,

239 https://web.archive.org/web/20071125105653/; Hitpvw.ns.ec.gc.ca/g7/eco-can.html,
12.08.2020.

240 https://blog.lalema.com/ecologo-change-logo/, 8 2020.

241 https://www.ul.com/about/locations, 17.08.2020.

242 https://geca.eco/about-us/, 17.08.2020.

243 https://www.environmentalchoice.org.nz/about-usthy/, 17.08.2020.

244 https://www.environmentalchoice.org.nz/about-ustgkenvironmental-choice-new-zealand/,
17.08.2020.

245 https://earthwise.co.nz/sustainability/#environtaéchoice, 17.08.2020.

246 https://www.environmentalchoice.org.nz/about-ustakenvironmental-choice-new-zealand/,
17.08.2020.
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Paint Detergents and Cleaning Products
Licence No. 123456 Licence No. 1234567

Figure 11. Examples of the correct use of the proat category wording and licence
number (ECNZ)

* Examples of applying the Labels ECNZ with usinge tCMYK formula: Green C100 Y100

Black Primary.

Source:https://www.environmentalchoice.org.nz/agBetcuments/ecnz-guide-to-using-the-
label.pdf, 17.08.2020.

The mission statement of ECNZ is “To be the most trustedgrezed and
sought-after ecolabel in New Zealaffd”

“Environmental Choice New Zealand” is a brand concentrated on the
following values: “trusted, independent, robust, transparent and verifi&ble”

Important characteristics of the “Environmental Choice Newlated” label
are: local and multi-criteria assessment of products and sspittdependent
verification, solving local environmental problems, ongoing caengk,
updating of assessment criteria, and also continuous improvétnent

Requirements and methodology of impact assessment

Anyone who manufactures a product or provides a service in gocate
covered by the ECNZ specification may apply for a licence tohgskbel. This
requires meeting the conditions set out in the document eritAjgplication
and Licence Conditions”. The first step is to apply for the Enviemtal Choice
New Zealand licence on the application form. The application issssd to
verify whether the applicant’s actions meet the releggetification (table 14).
If so, the applicant is licensed to use the label on the piaducservices that
have been assessed.

247 1b.
248 b
249 b
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Table 14. Specifications of the Environmental Choie New Zealand

Reference Description

EC-04-11| Wool and wool-rich pile carpets

EC-06-19 | Reusable Plastic Products

EC-07-18| Paints

EC-10-14 | Packaging and Paperboard Products
EC-12-14| Newsprint and Derived products

EC-13-15| Sanitary Paper Products

EC-18-17| Recycled rubber products

EC-19-15| Gypsum plasterboard products

EC-24-17| Printers, copiers, faxes and consumables
EC-25-17 | Building Insulants

EC-26-15| Office Paper and Stationery

EC-29-20 | Toiletry Products

EC-31-12| Textiles, skins and leather

EC-32-17| Furniture, Fittings & Flooring

Furniture, Fittings & Flooring supplementary
EC-33-14 | Synthetic carpets

EC-34-14 | Environmental Leadership Products andi&sv
EC-41-15| Flat & Long Steel Products

EC-42-19| Portland Cement and Portland Cement Blend
EC-43-18| Concrete: Ready Mixed Concrete, Pre-Casictete, Concrete Products and Dry
Bagged Mortars

EC-45-18| Cleaning Services

EC-47-11| Wool Scouring Services

EC-52-12| Fitness Centre Services

EC-53-12| Chemicals

EC-54-13| Office activities

EC-55-12| Recycling for imaging consumables

EC-56-14 | End of Life Services for ITT Equipment
EC-57-16 | Pre-painted and Resin Coated Steel Pduct
EC-58-19 | Detergents and cleaning products

Detergents and cleaning products supplementary
EC-59-19| Construction & Demolition Waste Services

Source: own work based on: https://www.environmiehtzice.org.nz/specifications/published-
specifications/, 17.08.2020.

The next step in the licensing process is to establish the Wdehémt
servicing the licence certificate. The schedule wiltliide: contact details,
licence number, licence issue date, information on product or ceervi
specifications and a list of them. Then the licence supervigamis defined.

The licensee is informed before any checks are carried oualddeagrees to
conduct an inspection and must keep documentation confirming compliance
with the relevant specification and licence conditions. Vesfimay take or
request product, material and waste samples to confirm thatpgleadle
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specification is met. Thereafter, the label can be used opatikaging of the
licensed product or a service

An example of the ECNZ licence (obtained by enterprise Laminsx N
Zealan®) was presented in figure 12. All companies with ECNZ licensed
products can be checked on the ECNZ wetsite

=

ENVIRONMENTAL
CHOICE

NEW ZEALAND
LICENCE

Environmental Choice New Zealand

Laminex New Zealand®

Fletcher Building
Products Limited t/a =
Laminex NZ

Kbl P fptede

Laminex e,

page 1 page 2
Figure 12. Example of the certificate of the Enviramental Choice New Zealand

Source: https://store.laminex.co.nz/medias/LamiNex-Zealand-Environmental-Choice-NZ.pdf,
17.08.2020.

The content of the presented licence is as follows (figure“TRjs is to
certify that Fletcher Building Products Limited t/a Laminex NZ haslpcts that
have been assessed by The New Zealand Ecolabelling Trudt ivdve been
found to comply with the Environmental Choice Specification EQ-B2-
Furniture, Fittings & Flooring. The licence holder is licensed use the
Environmental Choice New Zealand label under the requirementtheo
specification, the licence conditions and the regulations govetingse of the
certification trademark. Laminex New Zeal&riths a range of environmentally
preferred products that have been awarded the EnvironmentaleCNeiw
Zealand certification. These products are:

1. Raw board products:

Lakepine® EO medium density fibreboard (MDF)

- Standard

- Moisture Resistant (MR)

- Light / Ultralight

Superfin€ Particleboard

- Standard

- Moisture Resistant (MR)

250 |,
251 https://www.environmentalchoice.org.nz/our-licezsle 17.08.2020.
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2. Low pressure laminate:

Melteca® Standard

- on Superfine Particleboard

- on ECNZ-licensed MDF

Trade EssentidfswWhiteboard

- on Superfine Particleboard

- on ECNZ-licensed MDF*2

The enterprise participation in the ECNZ program has both ibereefd
costs, which are discussed in the next section of this chapter.

Benefits and costs of participation in the program

Environmental Choice New Zealand program of products or service
accreditation brings a range of benefits to stakeholders, ascHicensee
organizations, their customers, consumers and entire com#aiéinity

The licensee organization as the product or service prosideds out from
the competition thanks to the ECNZ label. This labelling railsescompany’s
credibility, prestige, gives it a good environmental reputation, quatantees
that its products are Government-back&dnvironmental, and throughout their
entire life cycle, have a less negative impact on ther@mvient than non-
labeled products. After implementation of ecolabels the comsapgrceived as
socially responsible in the environment. For these reasons, it gaingitecogf
the ecologically conscious end-consumers, who are more likélyyt@roducts
or use the services of such an enterprise. Ecolabellingeigeason for the
loyalty of such buyers. Implementation of sustainable developmerypak.
taking responsibility for the natural environment, makes emptoyé#ingly
engage in their duties and it is relatively easier toiewehand retain new
employees. Employees can be proud that their company cares ahaal na
resources. The constant and rigorous compliance with environmegtdétions
by producers also earns the recognition of the comntdhity

Maintaining the ECNZ licence requires a lot of effort frdme enterprise —
keeping up with changes in environmental regulations, eliminatiagte,
thoughtful initiatives for sustainable development, constatiness to undergo
the evaluation and improving processes. The above activitietateaimgo stable
functioning and development of the enterprise in the long term, an@ldws
into an increase in sales and economic ber®fitEnterprises with products

2

a1

2 https://store.laminex.co.nz/medias/Laminex-NewiZed-Environmental-Choice-NZ.pdf,
17.08.2020.

3 https://www.environmentalchoice.org.nz/get-liceditieence-benefits/, 17.08.2020.

254 https://www.mfe.govt.nz/more/community-and-puldizbut-environmental-choice-new-

zealand-eco-label, 17.08.2020.

255 https://www.environmentalchoice.org.nz/get-licedifieence-benefits/, 17.08.2020.
256 1b.

2

[
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covered by the ECNZ licence are promoted on the ECNZ wélsitdich is of
marketing and strategic importance.

Thanks to the ECNZ program “the label tells the story”, whigams that
choosing a product or service ecologically requires relgtilitle effort and
cost from the customer to get sustainability information. Custombo buy an
ECNZ labelled product benefit from the reflected glory of thgirenmental
strengths of the manufacturer or service provifer

The entire New Zealand community benefits from the Environrhenta
Choice program of products or service accreditation — froduced waste,
increased recycling and awareness of eco-respofféible

Obtaining and maintaining the ECNZ licence requires incurigogts
specified in the program.

From 1 July 2019, the following prices were applicable to@ll licensees
using the ECNZ label, as folla:

1. Application fee: $750 + Goods and Services ?Fa¢GST) — with the

exception of EC-34-14,

2. Application fee for products under EC-34-14: $1500 + GST,

3. Initial verification fees,

4. Supervision fee (once per year): cost of the control and adraiiostr

charge — extra 5%,

5. Annual licence fee, to use ECNZ label (table 15),

6. Annual licence fee schedule office size (table 16).

Table 15 presents the annual licence fee, based on theedeatarual net
sales value of all products which are licensed to use ECNZ label.

The annual licence fee schedule regarding office size waemniss in
table 16.

In the conditions of increasing exploitation of the Earth’s nat@sdurces
and the constant warming of the climate, caring for the Hadararonment is
a current and important problem for humanity. Implementing enviroraient
accreditation programs for products and services is importargducating
customers and increasing their awareness and responsibilityeryday
consumption. Regardless of the effort and costs that must bereidcto
implement these programs, it is important to emphasize tmgioriance and
profitability for the entire human population.

Every company that strives to label its own products oricesvwith
ecological labels, uses ecological programs and following caulair economy
approach —is in line with the current, important and very fashionablg itneéhe
market.

a1

257 https://www.environmentalchoice.org.nz/our-licezsle 17.08.2020.
258 |,

259 1b.
260 https://www.environmentalchoice.org.nz/get-licedisar-fees/, 17.08.2020.
261 |n New Zealand it's 15% and it applies to all pwots and services.

o o
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Table 15. Annual licence fee, to use the Environmé&al Choice New Zealand label

Cost Declared _total annual net sales Annual licence fee | Annual licence fee
category for all licensed products (plus GST) (plus GST)
(9] (9] (€]
1. 0-100000 1000 840
2. 100001-1000000 2500 2099
3. 1000001-2000000 4000 3359
4, 2000001-3000000 6000 5038
5. 3000001-4000000 8000 6718
6. 4000001-5000000 10000 8397
7. 5000001-10000000 13000 10916
8. 10000001-15000000 16000 13435
9. 15000001-25000000 19000 15954
10. 25000001-40000000 22000 18473
11. 40000001-70000000 25000 20993
12. 70000001-100000000 28000 23512
13. 100000001-300000000 32000 26870
14. 300000001 and more 36000 22111

Source: own work based on: https://www.environmiehtzice.org.nz/get-licensed/our-fees/,

17.08.2020.

Table 16. Annual licence fee schedule office size

Cost Office activities (EC-S_4) Annual licence fee | Annual licence fee
category Fee schedule office size (plus GST) (plus GST)
[head count] [$] [€]

1. 5-9 1000 840

2. 10-19 2500 2099

3. 20-49 6000 5038

4. 50-99 10000 8397

5. 100-249 16000 13435

6. 250-499 25000 20993

7. 500 and more 36000 22111

Source: own work based on: https://www.environmiehtzice.org.nz/get-licensed/our-fees/,

17.08.2020.

Case study — Laminex New Zealand®

Laminex New Zealarfd®? is one of many companies, which have
implemented the ECNZ program.

Laminex New Zealarfoffers decorative surfaces and panel products such
as: bench-tops, cabinetry, structural flooring, wall lining and rcemial
joinery. It has over ten years of experience in the fieldceitification,
sustainable development and environmental protection, and also supporting

262 https://www.laminex.co.nz/, 17.08.2020.
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Green Building projects. Since mid-2013, there has been a fadl-tim
Sustainability Advisor in the company. This led to the compangterstanding

of sustainability, the improvement of many processes, and thengadofi
importance and market leadership. The ECNZ licence obtained by Laminex New
Zealan@ in the ranges — Initiative: Furniture & Fittings; Liceas¢EC-32-17)
Furniture, Fittings & Flooring —was presented in figure 12 and also on the ECNZ
website 253 Market research compiled by EBOSS has shown that ECNZ is
valued by over a third of architects as “very import&fht”

Laminex New Zealarflhas developed the GREEN(first™ program, which
includes the company’s many environmental management progranms imith
the philosophy: “a company needs to be responsible for its actisosially,
ethically, and environmentall§f®.

The challenges posed by the managers of the described eptevpres to
produce great products using low-emission methods and environmentally
friendly raw materials and to communicate this to the niaake prove it. The
company’s strategies, based on strong environmental ethics, ¢énswee of
raw materials and fuels from recycled materials, the aiskiomass and the
introduction of new technologies aimed at energy efficiency. Imidngagement
of waste from production processes, industrial worm farming fanicgvaste
is used. Organic waste and wood waste are sources of bioettergyreduce
vehicle traffic and the company’s need for fossil fuels. Thaokkis solution,
wood dust as waste from the production process, which used to be itbe cbu
the problem and costs, is now a high-energy source of fuel. During the
production of Superfirfe chipboards and MelteBalaminated panels, the
manufacturer not only meets but probably exceeds, low-amissandards and
has waste minimization and energy management processes fii°place

About the low emissions and safety challenges of manufacturing
reconstituted wood products and low-pressure laminates, formeer&e
Manager Jerome Deperrois said: “It is one of the real hkenef the
Environmental Choice New Zealand (ECNZ) certification prgcdssre is no
stone unturned and Laminex NZ is required to provide evidensepigort any
claims. Whether it's through material safety data sh@d8DS), energy and
waste data, ACC Partnership details, emissions tests, ociimsse there is no
hiding with ECNZ certification. The manufacturing sites atig@and Hamilton
are audited annually and while this has been ongoing for many yeasmgpas
these supervision audits are never taken for granted. Every aspect of tlesusin
is reviewed and the auditors are adept at identifying oppad#sinitor

263 https://www.environmentalchoice.org.nz/our-licezs8208041-laminex-new-zealand/,
17.08.2020.

264 https://environmentalchoice.org.nz/our-news/cdsdiss/laminex/, 17.08.2020.
265 1b.

266 b
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improvement. We welcome this — we are in the business of obnsta
improvement®®’,

Commitment to environmental protection is one of Laminex New Zealand’s
primary goals. These goals are achieved by managing the produai@mouse
and corporate offices processes in such aréés as

1. Resource management — e.g. Chain of Custody certification of Forest
Stewardship Council (FSG, for all local manufacturing plans, with the
entire supply chain, guarantees that all certified wood produets ar
produced using responsibly sourced wood fibers,

2. Waste management — e.g. thanks to the program “Packaging tdke-ba
scheme” over 180 tons of waste are removed from landfillsy exear.

The program also helps customers to reduce the amount of waste s
landfills. Such significant results are a result of imm@atation of the
media return program for cover sheets and pallets used dkingaand
transporting orders,

3. Energy consumption — e.g. the “Turning wood waste into energy”
program allows for the removal of approximately 72 containersooidw
waste from a landfill per day (approximately 1000 tons per yeaiy.idh
because of the construction of an innovative “briquette machivigth
compresses the grinding dust from the production of chipboards and
transforms it into energy bricks. Thanks to this agtjvihe amount of
waste in landfills is reduced and the emission of greenhouse tathe
environment is eliminated.

Laminex New Zealarfdfacilities have a detailed annual sustainability plan

designed to reduce the company’'s environmental impact and invopleyees

in it. Laminex New Zealarfdis an active member of the Sustainable Business
Network and the NZ Green Building Couriéll Because of implementing the
ECNZ program, Laminex New Zealdhdets the highest ratings for its products
according to the criteria used by The New Zealand GregidiBg Council and
alternative to ECNZ programs: the Green Star and Hom&sthis shows the
objectivity of the ECNZ certification.

There are occasions where ECNZ certification of Laminex Healan®
has enabled its customers to follow a more streamlined prdceskeir
certification. Good Laminex New Zealdhgractices disseminate themselves in
the business environment, recipients learn from the suppliee, treeir standard
of excellence, which is an added value from the use of the ECNZ prdgram

267 b

268 https://www.laminex.co.nz/about-laminex/sustaitighi17.08.2020.
269 1b.

270 https://environmentalchoice.org.nz/our-news/cdsdiss/laminex/, 17.08.2020.
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3.5. EU Ecolabel
(Juraj Sebo)

History and development of the program

Established in 1992 and recognized across Europe and worldwidelJthe E
Ecolabel is a label of environmental excellence that is @edato products and
services meeting high environmental standards throughout thedytfe: from
raw material extraction, to production, distribution and disposalaldb
encourages producers to generate less waste and CO2 duringhtifaateaing
process, and to develop products that are durable, easy toaegaicycl&?

The EU Ecolabel is not an award given to a single product, behehmark for
10-20% of environmentally preferred products within a certain praghoct?’.
From a consumer’s perspective this life cycle approach geasrhat the
products’ main environmental impacts are reduced in comparisonsiniilar
products on the market, and fitness-for-use criteria also guargate product
performanc&* No technical understanding is required for customers to read and
understand the EU Ecolabel, so it is easy for them to makewvaormentally
friendly choicé. For example, in the case of washing-up liquids, the EU
Ecolabel minimizes the use of hazardous substances and subsiamoid to

the aquatic environment, and supports highly biodegradable substamtes a
reduced packagifff. Another advantage of the EU Ecolabel is that it goes
beyond the pre-existing national ecolabels that are often known vatiiin
national border$’. Alongside the progression towards a single market, the EU
Ecolabel and national ecolabels, such as the Blue Angel or dhdicNSwan,
coexist well and are developing a policy of cooperation and coomtin&bme
interconnections can be seen when new criteria are developedefdélih
Ecolabel. In this situation other officially recognized ecolabglichemes in the
Member States should take into account the existing critérmae compare the

EU Ecolabel with the EU Eco-Management and Audit Scheme &MA is
focused on specific products/services of a company, not on the Igenera
environmental performance of the company. In relation to other Htlgso EC
recognizes great synergies between the EU Ecolabel and Glekic

212 European CommissionEnvironment: Ecolabel,2020, https://ec.europa.eu/environment/
ecolabel/, 10.08.2020.

273 European CommissiorEnvironment: Ecolabel: Criteria Development and Rian, 2019,
https://ec.europa.eu/environment/ecolabel/critdeaelopment-and-revision.html, 10.08.2020.

274 European CommissionEnvironment: Ecolabel: EU Ecolabel for Consumer019,
https://ec.europa.eu/environment/ecolabel/eu-eebfas-consumers.html, 12.08.2020.

275 European CommissionEnvironment: Ecolabel: Frequently Asked Questior)20,
https://ec.europa.eu/environment/ecolabel/faq.reodtabel-products, 12.08.2020.

276 European Commission, Environment: Ecolabel: EUld&tm for Consumers, op. cit.

277 European Commission, Environment: Ecolabel: Fratjyésked Questions, op. cit.
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Procurement (GPP) and the Environmental Compliance AssisBrogeamme
for SMEs (ECAPY®.

Product group

Tourist accomodation 358
Hard surface cleaners . 209
Indoor and outdoor paints and varnishes  m— ———— ] 5]
Rinse-off cosmetic products n—— 117
Hand dishwashing detergents -  — ] 5
Printed paper —— 09
Textile products — m— 65
Industrial and institutional automatic dishwasher detergents — m— 65
Laundry detergents mmmmm 53
Dishwashing detergents mmmm 41
Lubricants mmm 32
Tissue paper and tissue products == 27

Indoor cleaning services 1 19

Graphic paper =19

Growing media, soil improvers and mulch ™ 18

Industrial and institutional laundry detergents m 16

Hard coverings m 14

Absorbent hygiene products ™13

Furniture ® 10

Converted paper products m9
Wood-, cork- and bamboo-based floor coverings 1 2
Footwear | 2
Bed mattresses | 2
TVs 0

0 100 200 300 400

Number of licenses

Figure 13. EU Ecolabel licenses per product group

Source: own work compiled on the basis of: Eurog@ammissionEnvironment: Ecolabel: Facts
and Figures 2020, https://ec.europa.eu/environment/ecolatot$fand-figures.html, 10.08.2020.

By March 2020, 1456 licenses were granted to 70692 products (goods and
services) in 24 different EU Ecolabel product categoriesirfdi@®). The highest
number of awarded products is in the do-it-yourself category (4238@)wéd
by paper products (7623), clothing and textiles (7101), cleaning up (5875),
coverings (4131), personal care products (2597), furniture and béckssas
(500), holiday accommodation (385), gardening (145) and electronic ydispla
(1). Despite an overall 10% decrease in the total number of pspaoainly due
to the expiration of old licenses, some EU Ecolabel product groups hav
witnessed an increase in the number of products in comparison to Saptembe
2019. The fastest growing product categories over the past six mamghs

278 b
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furniture (+645%), floor coverings (+116%), indoor cleaning sesvigt111%)

and hard surface cleaning products (+77%). On the other hand, téia@vof
Television products between 2014 and 2020 shows a steep decrease frem abov
2500 (2014) to 0 (2018-2020). If we look at the regional distribution nSypié

its 27018 award-winning products ranks high above other European cseuntrie
Other countries, but with a substantially lower number of awardedupts
include France (7226), Germany (6053), Italy (5751) and Sweden (4597). At the
end of the list there are countries with less than 10 awgmetlicts. Bulgaria

has 9 awarded products, then there is Malta (6), the Slovak RefhiblLatvia

(4), Luxembourg (1) and Iceland {0

Requirements and methodology for impact assessment

EU Ecolabel criteria for products focus on the life cyclgesawhere the
product has the highest environmental impact. This differs roenproduct to
another. For example, textiles have a strong environmental invbact they are
dyed, printed and bleached; the impact of detergents depends on tiancebs
used and the impact of electronic equipment during their use plegends on
their energy consumption. In addition to this, product-specifieréa ensure
that each product bearing the EU Ecolabel is of good quality Hagial
performancé&®.

The EU Ecolabel criteria address 5 main environmental hot&pots

1. The environmental impact of toxic substances (e.g. no chlorinégsgas

used as a bleaching agent for graphic and copying paper),

2. Deforestation and degradation (e.g. wood, etc. used in furniture must be

non-GMO and have a sustainable forest management label),

3. Poorly managed waste disposal and lack of recycling (e.g. tourist

accommodations must establish a food waste management plan, etc.),

4. Inefficient use of resources (water, energy, raw mateeats) and

products (food waste, overuse of detergents, etc.) (e.g. the maximum
threshold for electricity and fuel consumption during the product
manufacturing of floor coverings),

5. Unnecessary carbon emissions (e.g. propellants in sprays aigitptbh

for industrial and institutional dishwashers).

The development of the EU Ecolabel criteria is executed maresparent
multi-stakeholder process. Scientists and industry expertssaaraide range of
sectors and impartial non-governmental organizations paateei in the
development of rigorous environmental and fitness-for-use criteviety set of

279 European CommissioEnvironment: Ecolabel: Facts and Figurex020, https://ec.europa.eu/
environment/ecolabel/facts-and-figures.html, 1®0820.

280 1b.

281 European CommissioEnvironment: Ecolabel: What hides behind the EU I&el? 2019,
https://ec.europa.eu/environment/ecolabel/did-yoovk html, 12.08.2020.



93

criteria undergoes several rounds of discussions between stedsholders.
Criteria are finally adopted through a Decision of the European Comnif8sion

The development and revision of EU Ecolabel criteria could ibated by
the European Commission (EC), Member States, Competent Bodiextheand
stakeholders, following consultation with the European Union Ecdiladpel
Board (EUEB). Criteria development is a multi-step process.eT$tegeholders
could propose new product/service group. Before submitting a proposal, the
must check if the proposed group is not already included withiaciyge of an
existing group and if products are not medicinal devices/produdtsod items
which are excluded from the EU Ecolabel. If the new product/segrmep is
suitable for EUEB, the EC may open a call for proposals ty car its criteria
development process. The criteria development process could be run by
a stakeholder or other party with the following required qualifons: expertise,
neutrality, capability of building up a consortium, scientifiglls to draw up
reports, manuals and criteria. This process (from starhighji takes 2 years on
average®,

Currently, three more product groups are under development. The first
group is titled “Financial products” and the EC has started the development of
criteria in October 2018. The second group is titled “Food and festligts?”.

For this group EC has undertaken a feasibility study reggrttie criteria
development. Based on the study and the opinion of the EUEB tlimé&not
intend to develop the criteria for this product group. Thed throup is titled
“Office Buildings”. According to the official EU Ecolabel wetesiinformation

the work on the criteria has temporarily been put on holdewh# EC develops

a framework with core indicators for the assessment ofeth@ronmental
performance of building®’. In addition to this “Detergents for professional use”
and “Taps and shower heads” are other new product groups mentioned in
official EU Ecolabel websité¥.

The development of the criteria for each product group to estheemain
environmental impacts throughout the entire life cycle of toelyct is carried
out by key experts in consultation with the main stakeholdersciitegia are
revised on average every four years, in other words theysaraly valid for
a period of 3 to 5 years, depending on the EC decision for each proolugt kjr
is important to reflect on the evolution of materials, innovatioproduction
processes, emission limits and changes in the niétketological criteria are
reviewed prior to their expiration and may be modified. If thiéega are

282 European CommissiorEnvironment: Ecolabel: Frequently Asked Questid2®20, https://
ec.europa.eu/environment/ecolabel/fag.html#ecolptEducts, 12.08.2020.

283 European CommissioEnvironment: Ecolabel: Criteria Development and Rien, op. cit.

284 European CommissioEnvironment: Ecolabel: Product Groups and Criter2020, https://
ec.europa.eu/environment/ecolabel/products-grongsesteria.html, 12.08.2020.

285 European Commissiofnvironment: Ecolabel: Frequently Asked Questjafs cit.

286 European Commissiofnvironment: Ecolabel: Product Groups and Criterap. cit.
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revised, license holders need to renew their contractiseyf are extended, the
contracts are automatically renewed. A 12-month transition pesiagsually
given to the existing license holders to comply with the new ait@éhe holders
may use the EU Ecolabel starting from the date it is awlandal the end of the
period of the validity of the criteri&.

As has been mentioned above different products require different criteria. |
view of the large number of EU Ecolabel product groups whicht diéferent
criteria, , only the criteria for the product group “Footweaill be discussed in
this part as an example. In general, once the EU Ecolabel dedplan the
Footwear product it guarantees the natural origin of sustaimabhaged raw
materials, reduction of pollution in production processes, minimizaticime
use of hazardous substances and the confirmation that their dyradsibeen
tested. From the point of view of life cycle stages, the epplican quickly
check if its product fulfils the requirements related to tloelpect manufacturing
and use. During the manufacturing stage, the types of materiater
consumption, emissions, hazardous substances and corporate social responsi-
bility are important criteria. In the case of the criterion sagtypes of materials
, the requirements for cotton that are not recyclable fibers spexify the
minimum content of either organic cotton or integrated pest gasmnant cotton;
the whole wood and cork must be covered by the chain of custodycesesf
minimum of 25,0% of the non-recycled pulp fibers must be manufactuoed
wood that is grown according to the principles of sustainaloiest
management, etc. With regards to the criteria for watesuwuoption and
emissions, the requirements for reducing water consumptiomeintanning
process must apply. Furthermore, the chemical oxygen demand (CQi)iwval
post-treatment wastewater from leather tanning sites istiaéixceed 200,0 mg/I
and the total chromium concentration in tannery wastewater adggment must
not exceed 1,0 mg/l. In the case of hazardous substances, for exampieal
products, homogeneous materials or articles that form a pdwe éihal product,
or the production recipes used, as applicable, must not contairarsésst
specified under the Restricted Substances List and the uséalof volatile
organic compounds (VOCS) in the final footwear production shall not exceed, on
average, 18,0 g VOC/pair. In the use stage, packaging, usemation and
durability are important criteria. With regards to the paakgge.g. cardboard
and paper used for the final packaging of footwear should be made of 100%
recyclable materials. In the case of user information, thewimg information
must be supplied with the product: cleaning and care instructjmefied for
each product, that is, ‘Repair your footwear rather thaowtht away. This is
less damaging to the environment'. In the case of the durabiligrion, e.qg.
occupational and safety footwear should carry the CE mark aset the

287 European Commissiofnvironment: Ecolabel: Frequently Asked Questjafs cit.
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durability requirements specified in accordance with Divec89/686/EEESE,
The full list of criteria for the footwear products is included in tdiye

Table 17. Criteria for assessment according to thEU Ecolabel, example of the
footwear product group

List of criteria

Criterion 1 — Origin of hides and skins, cotton,oslaand cork, and man-made cellulose fibers
1.1 — Requirements on hides and skins

1.2 — Cotton and other natural cellulosic seedr§ibe

1.2(a) — Organic production standard

1.2(b) — Cotton production according to IPM prinegpand restriction on pesticides

1.3 — Origin of wood and cork

1.4 — Man-made cellulose fibers (including viscasedal and lyocell)

1.5 — Plastics

Criterion 2 — Reduction of water consumption arsdrietions in tanning of hides and skins
2.1 — Water consumption

2.2 — Restrictions in tanning of hides and skins

Criterion 3 — Emissions to water from the productid leather, textile, and rubber

3.1 — Chemical Oxygen Demand (COD) in wastewatenfleather tanning sites

3.2 — Chemical Oxygen Demand (COD) in wastewatanftextile

3.3 — Chemical Oxygen Demand (COD) in wastewatanfprocessing of natural and synthet
rubber

3.4 — Chromium in tannery waste water after treatme

Criterion 4 — Volatile Organic Compounds (VOCs)

Criterion 5 — Hazardous substances in the procutshoe components
5.1 — Restriction of Substances of Very High Cond&VHC'’s)

5.2 — Restriction based on CLP hazard classifinatio

Criterion 6 — Restricted Substances List

Criterion 7 — Parameters contributing to durability

Criterion 8 — Corporate Social Responsibility wilgard to labor aspects
Criterion 9 — Packaging

Criterion 10 — Information on the packaging

10.1 — User Instructions

10.2 — Information appearing on the eco-label

Cc

Source: own work based on: European Commis&thEcolabel Footwear: User many&016.

The Regulation on the EU Ecolabel allows manufacturers, producers and
retailers coming from European or non-European countries to appllgefdeU
Ecolabel for their products. Owners/operators of tourist acamation or
campsite services from non-European countries can apply forllHecBlabel,
but their services must be provided on the European m&rket

288 European Commissioithe EU Ecolabel for Footwear produc017.
289 European Commissiofnvironment: Ecolabel: Frequently Asked Questjafs cit.
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The application process consists of the following $t&ps

1.

Pre-application: understanding the EU Ecolabel. Every produgtser
supplied for distribution, consumption or use in the European Economic
Area (excluding food and medical device/product groups), is edidll

the EU Ecolabel. In general producers, manufacturers, importers, service
providers, wholesalers and retailers (for products placed on dhieetm
under their own brand name) are eligible to apply,

. Contact with a national Competent Body. Once the applicant foend th

criteria relevant to its products/services, it should airaaCompetent
Body, which is an independent organization that manages the EU
Ecolabel on the national level. It provides guidance regarding the
documents needed,

. Product and service registration in the online EU Ecolabel datel

The catalogue is a database that is designed to provide stakealtie
the lists of valid products/services per producer and retaileng with
the corresponding product/service information,

. Product and service testing to build an application dossier. Thef lis

relevant declarations, data sheets and test results i®uhith each
product/service group User Manual. The Competent Body verifies al
the submitted information and carries out further tests iéssary. All
costs related to the tests and independent verification wigindggo the
compliance with the criteria are covered by the applicant. Bradsis
should be preferably performed by laboratories that meet theajene
requirements of EN ISO 17025 or equivalent, for that specific test,

. Application submission and fees. The costs of running the schawye va

between Competent Bodies and from one product to another, so the fees
may vary accordingly. Table 2 presents the requirements detate
maximum fees established in the EU Ecolabel Regulation,

. Assessment. The Competent Body examines the whole submitted

documentation and may request additional documentation. Upon
receiving the application, the Competent Body should assess the
applicant’s product against the criteria set for it witiio months, but

any missing documentation can delay the assessment pfécgbe
Competent Body may reject an application, if sufficient documenmntati

is not sent within 6 months. After the entire documentationbleas
approved, the Competent Body may carry out an on-site visit to the
applicant or applicant suppliers’ sites and charge a fee for it,

. Application approval and license award. The Competent Body issues the

contract and license upon approving the application. This contract
specifies the services or range of products covered byctdreseé and the

2% Eyropean CommissionEnvironment: Ecolabel: How to apply for EU Ecolab&020,
https://ec.europa.eu/environment/ecolabel/how-ayafor-eu-ecolabel.html, 12.08.2020.
291 European Commissiofnvironment: Ecolabel: Frequently Asked Questjafs cit.
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terms of use of the EU Ecolabel. Once the contract is signed,
a certificate will be sent. The EU Ecolabel certifcatontains the
following important detai®? the license number that can be used with
the EU Ecolabel logo, the legal name of the applicant, the ssroic
range of products for which the EU Ecolabel was awarded and all
relevant trade names under which the product is sold or thieesésv
marketed. Within the framework of compliance monitoring, it is th
responsibility of the license holder to ensure criter@nliance
throughout the entire validity of the license(s). Product testactory
inspections could be needed or carried out. The competent body could
request an immediate Corrective Action Plan or prohibit e af the

EU Ecolabel, if there is violation of the criteria,

8. Communication about EU Ecolabel products and services. The license
holder can take full advantage of the EU Ecolabel through asingrti
and communication by ensuring that the EU Ecolabel logo and license
number are visible on a product/service and in related promotional
materials, websites or in social media. The EU Ecolabehl@pie,
official EU Ecolabel publications and websites are also ablei
marketing tools to promote products/services to consumers. The EU
Ecolabel Logo is protected by EU law. When using the logo devera
rules and restrictions apply: the logo cannot be modified, miéd
other pictures/logos/texts, both the logo and the license number box
should appear on the product/service packaging or in marketing
materials, and it should also be visible and legible and notesntiagn
10,6 x 10,6 mm.

If some of the characteristics of a EU Ecolabel prodbeinge, the license

holder does not need to submit a new application, if the new chétcsedo
not affect the compliance with the critéffa

Benefits and costs of participation in the program

The benefits resulting from implementation of the EU Ecolabel in¢itide

1. The purpose is to facilitate the customer’s (business or dwil)
choice in favor of an eco-product,

2. Recognition across Europe; it enhances the reputation of thesdicen
holder, indicates the corporate social responsibility,

3. The E-Catalogue, where the license holder should registerddaqs,
gives the opportunity to get through to the customers,

4. The monthly EU Ecolabel News Alert and biannual Flower Neveslett
often feature outstanding companies, providing a great marketing
opportunity,

292 European Commissiofnvironment: Ecolabel: How to apply for EU Ecolabap. cit.

293 European Commissiofnvironment: Ecolabel: Frequently Asked Questjars cit.
294 1b.
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5. The simple (possibly online) application process,

6. Special discounts for SMEs, micro-enterprises, applicants from
developing economies and companies registered under EMAS or
certified under 1ISO 14001.

As mentioned above, the costs of running the scheme vary between
Competent Bodies and from one product to another, so the fees may vary
accordingly. Table 18 presents maximum fees establishedueifEt) Ecolabel
Regulation.

Table 18. Maximum fees established in the EU EcolabRegulation

Type of applicants One-off appilcatlon Annual fee [€]**
fee [€]
Micro-enterprises 200-350 Max 18750
SMEs and firms from developing countries 200-600 xNI18750
All other companies 200-2000 Max 25000

* 30% reduction for companies registered under EMA35% reduction for companies certified
under 1ISO 14001 can be applied. Reductions areuroulative and only the higher reductjon
applies where both systems are met.
** Annual fees can be a flat fee or a fee basedherannual value of sales within the EU for the
product awarded the EU Ecolabel. Where the anremlid calculated as a percentage of| the
annual sales value, it will not be more than 0.1&Pthat value. In the case of SMEs, migro-

enterprises or applicants from developing countties annual fee is reduced by at least 25%.
Source: own work based on: European Commis&arijronment: Ecolabel: How to apply for EU

Ecolabel, 2020, https://ec.europa.eu/environment/ecolabeattaeapply-for-eu-ecolabel.html,
11.08.2020.

Case study — Kavat

The Swedish company Kavat is one of the first footwear compamiésh
acquired the EU Ecolabel, and with its 50 ecolabelled modeatsoals of the
most eco-friendly manufacturers in Europe. In industry where wugmhin
complexity makes it difficult for a company to be transparentakKadecided to
“tell the truth” to its customers, and this transparency mlish&® improve its
controls on every step of the value chain. In today’s world, where leatber
products are treated with chrome, heavy metals and coloring dyes) llbed
into rivers and ecosystems, degrading them along the way, Kenatate and
its “Eco Performance leather” is waterproof, chrome-freel avith great
breathability. The company also follows the EU Ecolabel recomnmiendaf
offering a “Repair Service” for worn-out shoes. Finally, Eaturns to the EU
Ecolabel criteria for guidance on eco-friendly best prastiwben developing
any of its product lines, e.g. new models of rainboots and leathef¥oots

295 European CommissiorEnvironment: Ecolabel: Success Stori@919, https://ec.europa.eu/
environment/ecolabel/documents/Success_story_Kalfafl2.08.2020.
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3.6. FSC
(Igor Budak, Boris Agarski, Milana Ili¢c Mi¢unovic)

The Forest Stewardship Council (FSC) system is a globaficaion
scheme, founded in 1993 to support and verify environmentally, socially, and
economically beneficial forest management practteSSC is established with
the mission “to promote environmentally appropriate, socially benag&fiand
economically viable management of the world’s foréétsThe stated vision of
the FSC is the recognition of the true value of forests whichlysificorporated
into society worldwide, with the FSC as “the leading catayst defining force
for improved forest management and market transformation, shiftenglobal
forest trend toward sustainable use, conservation, restoratioh,respect
for all”2%,

The purpose of FSC labels is to give consumers the opportunity of
supporting responsible forestry. These labels are used on aangk of wood-
made products and products whose raw materials are extracted &odh-w
from timber products and furniture, through cardboard packaging prottucts
pencils and books. FSC logo guarantees that the product comes fronsilgspo
sources — environmentally appropriate, socially beneficial and edcalgm
viable®®. Through its process of certification FSC is, directly or riectly,
focused on issues that include illegal logging, deforestation labdlgvarming.
Although the FSC system has been the subject of criticisatedeto results of
its global impact and its orientation to large corporate BySté there are
independent reports confirming its positive effect on economic olewveint,
improved management planning, environmental impact assessments,
environmental conservation, biodiversity, poverty alleviation amciak and
political empowerment?,

2% https://fsc.org, 17.08.2020; K. Sugiura, Y. OReasons for Choosing Forest Stewardship
Council (FSC) and Sustainable Green Ecosystem Go(BGEC) Schemes and the Effects
of Certification Acquisition by Forestry Enterprisen Japan “Forests” 2018, Vol. 9(4),
No. 173, pp. $12.

297 https:/ffsc.org, 17.08.2020.

298 1b.

29 https:/ffsc.org, 17.08.2020; K. Sugiura, Y. OKRieasons for Choosing Forest Stewardship
Council (FSC).., op. cit.

300 R. Conniff, Greenwashed Timbetow Sustainable Forest Certification Has Faileffale
Environment 360" 20 February 2018, https://e36@yalu/features/greenwashed-timber-how-
sustainable-forest-certification-has-failed, 102020.

801 K. Sugiura, Y. Oki,Reasons for Choosing Forest Stewardship CouncilCJES op. cit.;

M. van Kuijk, F.E. Putz, R.J. ZagEffects of forest certification on biodiversifjropenbos
International, Wageningen 2009.



100

Development of the FSC system

In 1993, in response to an unsuccessful attempt to reach an agresment
stopping the deforestation at the Earth Summit in Rio in 1992, anitted
group of businesses, environmentalists and community leaderstagatieer to
create a revolutionary, voluntary, market-based approach thdd woprove
forestry practices worldwide. FSC was officially born in 1994, wheg& AC
was established as a legal entity in Mexico. The firdife® product was the
wooden spatula in the UK. From 1996 to 1997 the first general asséwolly
place, the first FSC National Standard was endorsed in Sveedeprinciple 10
for plantations was ratified. In the period between 1998 and 1996xampttely
10 million hectares of forest were certified according to B&Ddards, and the
first FSC-certified and labelled non-timber product was producé&thicie gum,
Mexico. At that time, the first book was printed on the FSC{iegtipaper
(“A Living Wage” by Lawrence B. Glickman). It is worth migoning that in the
years 2000 - 2002 FSC received the International Environmental &ride
City of Gotheberg. Also, during that period policies for the groentification of
the chain of custody were developed, while the FSC Board of tbBisec
approved the FSC social strategy. In 2003 the FSC secretasathaved from
Oaxaca, Mexico to Bonn, Germany. During the same year cerfifiexsts
reached 40 million of hectares, while at the same time twere 20000 FSC-
certified products on the market. Standards for small or losngity managed
forests (SLIMF) came into force in 2004, after two years of logweent.
During the same year FSC received the prestigious ALCAlXe pfor the
contribution it made to the improvement of forest management ardwend t
world. Accreditation Services International GmbH was set up in 206%hage
the FSC accreditation program. By that year more than 10 mikatares of
tropical forest was certified according to the FSC standd&nd2006, the FSC
Project Certification Standard was approved; the FSC codnhpiith the ISEAL
Code of Good Practice, while the FSC Controlled Wood standards icam
force®®?.

In the period between 2007 and 2008 the Global FSC Strategy was
approved by the FSC Board of Directors and FSC Global Developwesnt
created to strengthen FSC markets and trademarks. By tlgattione than 100
million hectares were certified according to the FSCiadfjsles and Criteria in
79 countries. The 15000th chain of custody certificate and the 1,600&st
Management certificate were celebrated in Portugal in tiae £6809. In the
same year, the first meeting of European small forest holdets/ork was held
in Bonn, Germany. In 2011, regional offices for Latin America an@ Rsicific
were opened, and Forest Certification for Ecosystem ServiEesCES)
program was launched. By that year, FSC membership rose to 8i8,theh
20000th chain of custody certificate and the 1000th forest management

302 nhttps://fsc.org, 17.08.2020.
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certificate were issued. By 2012, 30 national offices, 7 natfmeal points and

5 national representatives were organized and appointed. tAinteg the FSC
group certificates included almost a quarter of a milliomlsand community
producers. Over 180 million hectares of forest worldwide were neahag
according to the FSC standards, and the 27000th chain of custtfiyaterwas
issued by 2013. In this year, the Permanent Indigenous Peoples’ Geenwais
established to give a formal voice to indigenous peoples indamooe with the
FSC’s principles. In 2015 a new global brand campaign: ForestsAF
Forever, was launched. The Global Strategic Plan 2015-2020 outlin&dube
direction of the FSC at an international level and the chakerigced by the
world’s forest stakeholders. Global campaign to celebratewbik of its
Olympic torchbearers, the #ForestChampions was launched in 20iéaahed
more than 5 million people in social media. Much of the timber usdtein
construction of venues for the 2016 Olympic games in Rio and Pangiolym
Games was FSC-certified, while millions of FSC-cenfigroducts were used
during the Games. In 2016 the first Asian woman Rulita Wijayanirgdsa
Indonesian trade unionist, was appointed as the Chairperson of the FS
International Board of Directors. In 2017 the Vancouver Declarati@s
launched as a commitment made by organizations around the world to work
towards meeting the UN’s Sustainable Development Goals bairsaisly
sourcing forest products. The first restaurant in the world eetlighe FSC
certification — it was AmaZ in Peru. In 2017, pilot testsvi@od identification
technologies were conducted in North America with greatessccThe FSC
Ecosystem Services Procedure FSC-PRO-30-006, an initidtivecreate
incentives for the preservation of valuable ecosystem canin responsibly
managed forests, was launched in 2018. This was the world priastdure in
the forest certification. FSC International moved into new egficn Bonn.
Finally, in 2019 FSC celebrated 25 years of sustainable foresigament. By
that year, over 199 million of hectares were certified and over 37600(¢hain

of custody) certificates were issd&d

FSC Labels

FSC labels can be found on millions of products around the world — from
toilet rolls and papers used for books’ printing, through toys andilpenc
furniture. The label means, simply said, that by choosing produitithe FSC
labels, one is helping to take care of the world’s fof&sts

There are three FSC lab¥&fs

1. FSC 100%,

2. FSC Recycled,

3. FSC Mix.

303 b
304 b
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The FSC 100% label (figure 14a) means that the wood withipribeuct
comes entirely from FSC-certified, well-managed forests. Mianing of the
FSC Recycled label (figure 14b) is that all the wood or papehe product
comes from reclaimed or re-used materials. The FSC MiX [@ipaire 14c)
indicates that the wood within the product is from the FSCfigttiorests,
recycled material, or controlled wood.

FSC FSC FSC

www.fsc.org

MIX

From responsible
Sources

FSC® C000000

www.[sc.org www.fsc.org

100% RECYCLED

From well- Made from
managed forests recycled material

FSC*® C000000 FSC® C000000

a b c

Figure 14. FSC labels
Source: https://fsc.org, 17.08.2020.

The great and interesting thing about the FSC on-product lalibks isnce
one becomes familiar with these labels, it will be possibéogeize them
everywhere. However, the sourcing of wood is a complex issue hanBSC
needs to carefully follow how products get from forest to stbine.three labels
and procedures behind each of these three labels, enable the Efire that
the product is made with forest materials from approved sourbese is hope
that in the near future every product will be labelled as ES®6. The principle
for translating the above-mentioned hope into reality is ratingple — the more
people choose FSC-certified products, the more companies will pestete in
meeting that demand and will strive to obtain the FSC certifféate

What is important for customers is that whichever FSC lsbeh a given
product, they can be sure that they are purchasing the product @hahot/
manufactured at the expense of forests, or the animals, @adtgpeople who
rely on it. This is why it is important to educate people to ga#gntion to FSC

306 b
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labels when shopping in supermarkets, furniture stores, boolks sioreoffee
shops®”.

Standards

The FSC comprises two certification standfds

1. Forest Management Certification,

2. Chain of Custody Certification.

The FSC forest management certificationconfirms that a forest is
managed in a way that preserves biological diversity and kenkeé lives of
local people and workers, while ensuring it sustains economidityiafihere
are ten principles that any forest operation must adhere to befze receive
the FSC forest management certification. These princigesr@a broad range
of issues, from maintaining high conservation values to communétaes$ and
workers’ rights, as well as monitoring the environmental ancakoopacts of
the forest management. The FSC also provides a number ofacrékating to
each principle in order to provide practical ways of working out whetlegrate
complied with. The FSC’s principles have been developed in suayas to
enable their application worldwide and as to make them relewaait kinds of
forest ecosystems, and to a wide range of cultural, political andsieitjalg$®.

FSC’'s Principles and Criteria set out the global requirgsnefor
responsible forest management. Chamber-balanced standard development
groups (SDG) adapt the International Generic Indicators atrdfnal or
national level to reflect the diverse legal, social anagggphical conditions of
forests in different parts of the world. The resulting adjesiinis incorporated
into a National Forest Stewardship Stanéf&rdf a country lacks the National
Forest Stewardship Standard; a technical working group candodidevelop
an interim national forest stand&rd

The group certification scheme is an option for FSC ceaat#éicholders
through which they can join together and share their efforts fogstfor
management planning, harvesting, monitoring and marketing their psodinet
group certification scheme can be an easier way to getcE8ifled, especially
for smallholders, as it enables the group members to shamdteand work
related to applying and maintaining the FSC certifi¢ate

307 1b.

308 1b.

309 1b.

310 FSC-STD-60-002 V1-0 Structure and Content of Natid-orest Stewardship Standards.

311 FSC-PRO-60-007 V1-1 Structure, Content and Devatag of Interim National Standards.

312 https:/ffsc.org, 17.08.2020; FSC-STD-30-005 FS@n&ard for Group Entities in Forest
Management Groups.
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Small or low-intensity managed forests (SLIMF) are eligitdier
streamlined requirements and auditing procedures that reduce tiseaods
efforts of the certification. In many countries specific ekir management
requirements for SLIMF were developed and incorporated inton#tienal
standards, in order to facilitate the certification prodesssmallholders. The
auditing process can be also relaxed for SLIMF oper&tibns

Another term that should be clarified is the controlled wood. Téis t
refers to materials from acceptable sources that cariXasel mith FSC-certified
materials in products that carry the FSC Mix label. Thetrobed wood
requirements identify five categories of unacceptable ssdocevood, which is
not allowed to be mixed with the FSC-certified matettéls

1. lllegally harvested wood,

2. Wood harvested in violation of traditional and human rights,

3. Wood harvested in forests in which high conservation values &CV
are threatened by management activities;

4. Wood harvested in forests being converted to plantations or nast-fore
use,

5. Wood from forests in which genetically-modified trees are planted.

The two main FSC controlled wood standards*are

1. FSC-STD-40-005 V3-1 FSC Requirements for Sourcing FSC Controlled
Wood, which directs businesses to avoid sourcing material from
unacceptable sources,

2. FSC-STD-30-010 V2-0 FSC Controlled Wood Standard for Forest
Management Enterprises, which specifies requirements fogstfo
management enterprises to show that their management gsacgult
in material from acceptable sources.

FSC chain of custody certification(CoC) provides credible assurance for
products with environmentally and socially responsible sourcescesadhe
market. The FSC CoC certification verifies that FSCHoedt material has been
identified and separated from non-certified and non-controlled mmlates it
makes its way along the supply chain, from the forest to dr&eh To achieve
the CoC certification, company’s business must meet the FEE489004
Chain of Custody Certification stand#d All sizes and organizational
structures (single-site, multi-site, as well as groups ofmizationd’) are
acceptable for the CoC certification, enabling the cedtifbn cost
optimizatiori*é.

3
3
3
3

=

3 https:/ffsc.org, 17.08.2020; FSC-STD-01-003 V1LO\NG- Eligibility Criteria.
4 https://fsc.org, 17.08.2020.

5 https://fsc.org, 17.08.2020.

6 FSC-STD-40-004 Chain of Custody Certification.

317 FSC-STD-40-003 Chain of Custody Certification ofilkiple Sites.

318 https://fsc.org, 17.08.2020.
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FSC-certified products may have a different composition, incluisg-
certified forest material (FSC 100%), controlled wood and/daimed material
(introduced in recognition of the important role that the rewd material plays
in protecting the world’s forests)32°,

FSC project certification provides third-party assurance for projects made
of or containing forest-based materials from responsible sauiCleere is
a range of options for certifying organizations of all sitet manage projects,
from small to large entities, as well as a variety fjgrt types (e.g. a single
wooden boat, office building, a subdivision of houses, a civil engiger
project, event infrastructure such as concert stages, seatirig}.etc.)

Controlled wood risk assessments are described below. F3C ris
assessments are used to determine the risk of an organaatéamng material
from unacceptable wood sources when sourcing controlled wood. Companies
that already have or wish to apply for the CoC certification, that need to
source controlled wood from non-FSC certified suppliers, are esblig carry
out risk assessments. The FSC risk assessments can eoiisitute the
Centralized National Risk Assessment (CNRA), developed by éHerfance
and Standards Unit, or the National Risk Assessment (NRAglamd by
a partner in the country. All approved FSC risk assessmantbe found in the
FSC document center, including the current timetable foCIHRA and NRA
development, and an overview of published and unpublished CNRA aAd NR
risk designation's?.

FSC Certification

Companies willing to use the FSC label on any of their prodomist first
receive the chain of custody certification. This certificationvps that the
sourcing materials come from FSC-certified forests, reasgciind/or controlled
sources, as well as that FSC-defined best practice throughoptrdtaction
process and supply chain is followed. However, it does not mednaliha
products produced by that company are made of these materials. Galgtgr
that use the FSC-certified materials can carry the FS@ranfuct label. In other
words, just because one product carries it, does not mean thaicalt{s from
the same company are made from responsibly sourced mateh&sm&ans
that it is necessary to look for the FSC label on indivigmwatiucts to find out
which of them are FSC-certified and which are’#iot

319 FSC-STD-40-007 Sourcing reclaimed material for iseFSC Product Groups or FSC
Certified Projects.

320 https://fsc.org, 17.08.2020.

321 https:/ffsc.org, 17.08.2020; FSC-STD-40-006 FSGiifhof Custody Standard for Project
Certification.

322 nhttps:/ffsc.org, 17.08.2020.
323 |b
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The forest management and chain of custody assessmentsaithdd Ithe
FSC certification are performed by independesartification bodies FSC sets
the standards for forest managem®rend chain of custody certificatithh and
defines the procedures that the certification bodies shouldwfolh their
certification assessmefts

FSC certification bodies evaluate forests based on 10 FSCiptesic
organized as criteri¥:

Compliance with laws,
Workers’ rights and employment conditions,
Indigenous peoples’ rights,
Community relations,
Benefits from the forest,
Environmental values and impacts,
Management planning,
Monitoring and assessment,
High conservation values,
10. Implementation of management activities.

FSC is the only global forest certification system toehaw integrated
accreditation program that systematically checks itdification bodies.
Accredited certification bodies are regularly audited Hm®y Assurance Services
International (ASI), which is responsible for verifying thetifeation body
compliance with the FSC rules and procedures through a combinatfaidof
and office audits. All FSC-accredited certification bodiessmmeet FSC
accreditation requirements. As the certification bodies cdratumal checks on
holders of the FSC forest management and CoC certificateg;afu$ds out the
annual office and field audits of the certification botkes

CoNoOhl~WNE

Examples of ecolabelled products

Example 1. Fuji Xerox Professional Copy Paper
Fuji Xerox Professional is a smooth multi-purpose white paper for eweryda

high-quality printing, intended for all copying and laser printing iappbns.

Fuji Xerox Professional is FSC™ certified, with the FS& Mbel, and is made
from Elemental Chlorine Free pulp (ECF) coming from fadrpéantations that
are 1SO14001 environmentally accredited. This type of Fuji Xpeper is also
qualified for 1SO9706 (Permanent Paper) and is acid free, whidteana
suitable for use in archival storages of documents, whesaoitld stay for

824 FSC-STD-20-007 Forest management evaluations.

325 FSC-STD-20-011 Chain of Custody Evaluations.

326 FSC-STD-20-001 General requirements for FSC aitedkdertification bodies.

327 K. Sugiura, Y. Oki Reasons for Choosing Forest Stewardship CouR&).., op. cit.
328 https:/ffsc.org, 17.08.2020.
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several hundred years. Professional paper is produced in A4 arformA8ts
with weights of 70 and 80 gsf

Example 2. Staedtler’'s Nofi£B Triangular GRED PEPERIKSAAN pencil

Noris® 2B Triangular GRED PEPERIKSAAN is a Staedtler's pencil,
FSC™ certified with the FSC 100% wood label. It is designedshading,
writing, drawing, sketching and computer scanning. This peraitfes strong
and dark leads with smooth and faster shading. The triangulae stiajne
pencil enables a better grip. It is also approved for OMRti¢@pMark
Recognition) tesgé’.

Example 3. Bizzotto’s KIBALI table

KIBALI is an outdoor round eating table for 6 persons — 160 cm in
diameter, 76 cm high, with a central solid leg @25 cm — pratibgeBizzotto
company from ltaly. It is made of recycled teak wood with whtsed paint
finishing, FSC certified with the FSC Recycled I&bel

3.7. Green Seal
(Igor Budak, Boris Agarski, Milana 1li¢ Mi¢unovic)

History and development of the program

Green Seal is a non-profit ecolabelling organization, founded in 1989, wit
the mission to transform the economy for a healthier anahgreeorld, through
the use of science-based programs whose purpose is to enable consumers
purchasers, and companies to contribute to the creation of a maaanaist
world. This is achieved through development of standards, icatitin
procedures, and continuing educational activittes

The Green Seal is an environmental label used by product producers a
providers of servicd® The Green Seal Certification Mark (figure 15) is
registered with the United States Patent and Trademark Sffice

With thousands of certified products, services and spaces lft@nvdrld’s
leading companies, the Green Seal certification mark is\eensal symbol that
a product or service meets the highest benchmark of health amdnemental
leadership®.

329 https:/iwww.fujixerox.com.sg/en/Products/SG-Off8applies/Fuji-Xerox-Professional-Paper,
17.08.2020.

330 https://www.staedtler.com.my/en/products/pencilsessories/pencils/noris-2b-triangular-
gred-peperiksaa-triangular-pencil/, 17.08.2020.

331 https://www.bizzotto.com/en/kibali-table-d160-tsimnl, 17.08.2020.

332 https://www.standardsportal.org/usa_en/sdo/gresmspx, 17.08.2020.

333 Ecolabel Index, http://www.ecolabelindex.com/ebelégreen-seal, 17.08.2020.

334 https://www.uspto.gov/trademark, 17.08.2020.

335 Green Seal, https://www.greenseal.org, 17.08.2020.
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In 1990's Grenn Seal started providing technical assistancesderd,
State, and local governments as well as to managemeaotisenfenvironmental
purchasing, operations, and facilities institutidhsToday, many other US
organizations and programs reference Green Seal standards -aréhesmong
others: the US Green Building Council LEED rating systéniPractice Green
Health#*® the AASHE STARS prografif and the Green Ribbon Schools
Program of the U.S. Department of EducatibnGreen Seal's credibility and
recognizability was confirmed by the study of the Responsible Bsirgh
Network from 2010, in which the Green Seal was recognized by 95% of
purchasers and used by 78%Choose Green Reports, a series of buying guides
for purchasers published by the Green Seal during the 1990’s, contiit el
for sure.
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Figure 15. Green Seal Certification Mark
Source: Green Seal, https://www.greenseal.org,817020.

Green Seal is accredited by the American National Standastitute
(ANSI) as a developer of American National Standdfd#\lso, Green Seal
fulfils the criteria for third-party certifiers of the WSEnvironmental Protection
Agency (EPA}*

336 EPA Sustainable Marketplace: Greener Products &edvices, https://www.epa.gov/
greenerproducts#greenseal/, 17.08.2020.

337 The U.S. Green Building Council, https://www.usgivg/organizations, 17.08.2020.

338 Sustainable Procurement, https://practicegreetthesy, 17.08.2020.

339 Sustainability Tracking, Assessment & Rating Syst¢STARS), https://stars.aashe.org,
17.08.2020.

340 U.S. Department of Education Green Ribbon Schdutps://www2.ed.gov/programs/green-
ribbon-schools/resources.html, 17.08.2020.

341 Responsible Purchasing Trends, Responsible Pumghisstwork, 2010, http://www.responsi-
blepurchasing.org/publications/trends_2010.pd082020.

342 American National Standards Institut&§tandards Developing Organizatignshttps:/
www.standardsportal.org/usa_en/sdo/greenseal.a308.2020.

343 Green Seal, https://www.greenseal.org, 17.08.2@HA Sustainable Marketplace: Greener
Products., op. cit.
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Open, transparent standard development process and award criteria,
Criteria based on Life Cycle Analysis,

Clear consumer communication on nature of certification,

Regular updating of standards and criteria,

Facility inspection or audit,

Protocols for testing institutions or laboratories,

. Access to certification for companies of all sizes.

Internatlonal credibility of the Green Seal is based on itstimaog
according to the principles for environmental labels (type theflnternational
Organization for Standardization defined under the standards 1ISO @0
140244, Also, Green Seal is a co-founder of Global Ecolabelling Nétwor
(GEN), which consists of 27 international ecolabelling programisere it
represents United States of America (USABesides the above-mentioned ISO
standards, Green Seal procedures correspond to guidelines dbldbal
Ecolabelling Network’s Internationally Coordinated Ecolabellingst&m
(GENICES¥“.

NogobkhwdE

Standards and product categories

In order to achieve the Green Seal certification, productsamnices have
to meet the requirements defined by Green Seal standards. affdursis are
based on a life cycle approach, considering the impacts fidifie &ycle stages
— raw materials extraction, manufacturing, use, and endeofffoduct and
service categories are evaluated during the developmenttafidasd to ensure
that all significant functional, environmental, and health impagtstaken into
account in all life-cycle stag&d

For more than three decades, the Green Seal's strict dlanfdarhealth,
sustainability and product performance have led the permanprdvement on
the market, contributing to better purchasing decisions but @lsomarding of
innovators from indust&®. The Green Seal's standards comprise requirements
for reducing health, environmental, and social impacts, associdtedhe life
cycle of organizations, services, and products. These reductjpirements
have been continually adjusted to the level which is technologicaily
economically feasible; the Green Seal standards are defmedcategory-by-
category basis, which gives a significant opportunity to redugeoduct,
service, or organization’s life cycle imp#eét

344 Ecolabel Index, http://mww.ecolabelindex.com/ebelégreen-seal, 17.08.2020; Green Seal,
https://www.greenseal.org, 17.08.2020; ISO 14020020 https://www.iso.org/standard/
34425.html, 17.08.2020.

345 Global Ecolabelling Network: Full Members List, tpg://www.globalecolabelling.net/gen-
members/gen-full-members-list/, 17.08.2020.

346 Green Seal, https://www.greenseal.org, 17.08.2G&fbal Ecolabelling Network, op. cit.

347 Green Seal, https://www.greenseal.org, 17.08.2020.

348 1b.

349 https://www.standardsportal.org/usa_en/sdo/gresmspx, 17.08.2020.
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Today, the Green Seal program comprises 24 standards witheragutis
for more than 500 product categories. The Green Seal standards can bectlassifie
into two categories — standards for products and those for séttices

1.

Product Standards:

GS-1 Sanitary Paper Products,

GS-7 Printing and Writing Paper,

GS-8 Cleaning Products for Household Use,

GS-10 Coated Printing Paper,

GS-11 Paints, Coatings, Stains, and Finishes,

GS-18 Paper Products used in Food Preparation,

GS-20 Environmental Innovation,

GS-34 Cleaning and Degreasing Agents,

GS-35 Food Service Packaging,

GS-36 Adhesives for Commercial Use,

GS-37 Cleaning Products for Industrial/Institutional Use,
GS-40 Floor Care Products for Industrial/Institutional Use,
GS-41 Hand Cleaners for Industrial/Institutional Use,
GS-43 Recycled Content Latex Paint,

GS-44 Soaps, Cleansers, and Shower Products,

GS-48 Laundry Products for Household Use,

GS-50 Personal Care and Cosmetic Products,

GS-51 Laundry Products for Industrial/Institutional Use,
GS-52 Specialty Cleaning Products for Household Use,
GS-53 Specialty Cleaning Products for Industrial/Institutional Use,

. Service Standards:

GS-33 Hotel and Lodgings Properties,

GS-42 Commercial and Institutional Cleaning Services,
GS-49 Residential Cleaning Services,

GS-55 Restaurants and Food Services.

Standards have been developed following a science-based life cycle
approach and an open, transparent stakeholder consensus-based process. The
development process comprises the following $t&ps

1.
2.

3.

4.
5.

Selection of the Product Category,

Conducting the Feasibility Assessment (Checking if therenseal in

the market for differentiation),

Development of Criteria (Product function, performance assessments
environmental and health impacts),

Conducting outreach to Stakeholders,

Publication of the Draft Standard and technical documents for comment,

350 Green Seal, https://www.greenseal.org, 17.08.2020
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6. Public Comment Period,
7. Revision of the Standard,
8. Issuance of the Standard and Public Supporting Technical Documents.
During the public comment periods, all interested parties (icidals,
companies, non-profit organizations etc.) are given an opporteniggister in
order to review and comment on draft standards and technical docuiergs.
feedbacks on standards are welcomed by Green Seal and alwesydeced
during the review. Standards have usually been reviewed evew thrfive
years. Updates of standards are usually required in avdiadké into account
changes on the market and the progress connected with new technologies
In some cases, Green Seal conducts focused revisionsoloeraninor issues
in the standards, such as: expanding the scope, updating lists ofitptbhib
substances, resolving difficulties, or clarifying requiremeAts.revisions are
followed by a public comment period, during which Green Seal sggkements
related only to the proposed changes. Standards can also be retirehisas
done in following casé%:
The environmentally-preferable options on the market have become
mainstream,
1. Other ecolabelling programs, of the confirmed quality and integrity,
have covered the product categories covered by the standard,
2. New technologies have improved the entire product category,
3. The product category is no longer produced and sold on market.
However, all Green Seal’s withdrawn standards are avaitabteemand, as
well as the explanation why a standard has been retired.isthaf lcurrently
retired standards is given belw
GC-12 Occupancy Sensors,
GS-2 Alternative Fueled Vehicles,
GS-3 Re-Refined Engine QOil,
GS-5 Compact Fluorescent Lamps,
GS-9 Paper Towels and Napkins (incorporated into GS-1),
GS-15 Newsprint,
GS-16 Reusable Bags,
GS-21 Powdered Laundry Bleach (incorporated into GS-48
[Household Use] and GS-51 (Institutional Use]),
9. GS-47 Stains and Finishes (incorporated into GS-11),
10.GS-13 Windows,
11.GS-31 Electric Chillers,
12.GS-54 Architectural Thermal Insulation Materials.
Standard development procedures of the Green Seal have bemralxte
reviewed by third parties. The result of these reviewthas the Green Seal’s

NN E

352 b
353 b
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standard development procedures meet the guidelines of S@ostandards,
which define the goals, considerations, and procedures for voluntary
environmental labelling prograri§
1. ISO 14020:2000, Environmental labels and declarations — General
principles,
2. 1ISO 14024:2002, Environmental labels and declarations — Type |
environmental labelling — Principles and procedures.
In addition, approximately every five years, the GEN conducteraite
audit of Green Seal programs in order to ensure compliatbdS® 14020 and
ISO 14024 standards. The previous audit of Green Seal was condycBeN
in September 20%%.

Application, certification and evaluation procedures

The application procedure for the Green Seal certificati@ntss with
finding the standard that best suits the product or serviceighatnned for
certification. In order to find the appropriate standard, one can lt@nést of
representative products to see if the product or servéhftselected standard.
When the right standard is found, it should be explored in detailder do
become familiar with its criteria and scope. In the next stdige online
Certification Interest Form (CIF) should be filled in and suteditIn the CIF,
an applicant is requested to provide some data regardingothpany and
product or service. After submitting the CIF, the Green S€lsomer Success
team contacts the applicant within 1-2 business days, sending tmem t
application and instructions for payment. Then, if the application iptstand
payment is received, Green Seal signs the contract with ppécant’s
company®®.

The evaluation process starts with the collection of rawemnztdata
required for analysis of the product. Once the data has bedmateyaany
identified issues have to be resolved in cooperation with theirapgoGreen
Seal project manager. All information is kept strictly fidential. The
evaluation is continued through the analysis of packaging information,
performance testing results, labels, training and marketingrias. This is
followed by an audit of the production or service location, condumtexhother
Green Seal representative. The senior project managermeréodouble-check
evaluation and if any issues are found, the appointed project manager works with
the applicant company to resolve them as quickly as pos3ibée certificate
is issued once all the requirements are fulffftéd

Afterward successful certification, the applicant will igescomplimentary
promotional and marketing support related to the obtained Green Seal

354 |p.; ISO 14020:2000, https://www.iso.org/standa4d/25.html, 17.08.2020.

355 Green Seal, https://www.greenseal.org, 17.08.2020.
36 |,

37 |p,
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Certificate, which can include social media campaigns, préssses, and guest
blog posts on the Green Seal's webpage. The certified prodwszrace is
subject to periodic compliance monitoring, which is required tantaia
certificatior?®,

Benefits and costs of participation in the program

Among the benefits resulting from certification according toGheen Seal
program ar&®:
1. Improving the company’s sustainability,
2. Indicating exceed in leadership-level, by incorporation of tleechfcle-
based criteria for sustainability,
3. Satisfying the requirements from purchasers, facility masageeeting
planners, and consumers,
4. Increased customer loyalty,
5. Valuable brand enhancement by showing environmental and health
excellence.
Fees for Green Seal certification are paid for evalnaiind monitoring
activities. They change regarding “the type of product underwetaeiginal
product, private label, similar or nearly identical product), nunadfgrroducts

Table 19. Evaluation fees for original products inGreen Seal program

Tier V Single Product Multiple Products (fee per product)
Annual sales/revenue less $5150 2-4 products 5 or more productg
than $5 million $3875 $3350
Tier IV Single Product Multiple Products (fee per product)
Annual sales/revenue $6 $6450 2-4 products 5 or more productg
million to $20 million $4850 $4200
Tier Il Single Product Multiple Products (fee per product)
Annual sales/revenue $20 $8075 2-4 products 5 or more productg
million to $100 million $6050 $5250
Tier Il Single Product Multiple Products (fee per product)
Annual sales/revenue 2-4 products 5 or more productg
$100 million to $500 $9800
million $7550 $6550
Tier | Single Product Multiple Products (fee per product)
Annual sales/revenue $10950 2-4 products 5 or more productg
$500 million or over $9450 $8200

Source: own work based on: Green SEaks for Green Seal Certification under GS-1 Stathda
for Sanitary Paper Productshttps://www.greenseal.org/wp-content/uploads/200&S1-6.2-
Fee-Schedule.pdf, 10.02.2021.

358 1b.
359 Green Seal, Certification, 2021, https://www.gsesl.org/certification, 10.02.2021.
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submitted for certification and the company’s total anneakenue®’. The
information on evaluation fees for original products is presented in table 19.

The certified products must be reviewed every 12 months dmritense
to use the Green Seal Mark. The costs of annual compliance muogipoeisents
table 20.

Table 20. Monitoring fees for original products inGreen Seal program

Tier V Single Product Multiple Products (fee per product)
Annual sales/revenue less $3625 2-4 products 5 or more productg
than $5 million $2700 $2350
Tier IV Single Product Multiple Products (fee per product)
Annual sales/revenue $5 $4525 2-4 products 5 or more productg
million to $20 million $3375 $2950
Tier 1 Single Product Multiple Products (fee per product)
Annual sales/revenue $20 $5650 2-4 products 5 or more productg
million to $100 million $4250 $3675
Tier Il Single Product Multiple Products (fee per product)
Annual sales/revenue 2-4 products 5 or more productsg
$100 million to $500 $7050
million $5300 $4575
Tier | Single Product Multiple Products (fee per product)
Annual sales/revenue $8825 2-4 products 5 or more productg
$500 million or over $6625 $5725

Source: own work based on: Green SEaks for Green Seal Certification under GS-1 Stathda
for Sanitary Paper Productshttps://www.greenseal.org/wp-content/uploads/200&S1-6.2-
Fee-Schedule.pdf, 10.02.2021.

The fees for private label products, similar products or ndddmntical
products are accordingly reduced.

Examples of ecolabelled products

Example 1. 3M’s Floor Pad

3M has been awarded the Green Seal’s Certification for Flads Bnder
the Environmental Innovation program (GS-20 standard), which recagnize
products that significantly reduce environmental impact through product
innovation — significantly improved performance, and/or durabiktstended
useful life, reduced solid waste generatténMore information on the Scotch
Brite Clean Shine Pad is provided in table 21.

360 Green SealFees for Green Seal Certification under GS-1 Stasdfar Sanitary Paper
Products https://www.greenseal.org/wp-content/uploads/200&S1-6.2-Fee-Schedule.pdf,
10.02.2021.

361 Green Seal, https://www.greenseal.org, 17.08.2020.
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Table 21. Main information about Scotch Brite CleanShine Pad

Product/Service Scotch Brite Clean Shine Pad
Manufacturer 3M
Licence number 806101
Standard GS-20 Environmental Innovation

Source: own work based on: Green Seal, https:/\gvegnseal.org, 17.08.2020.

Scotch-Brite™ Clean & Shine Pad (figure 16) is a 2-in-daning pad
designed for use in low-speed scrubbers that gradually increhges with
repeated use. It cleans and shines in the same step, using wspeed
scrubber. It saves costs and labor by reducing or eliminatingett to burnish
and removes black marks three times faster than tradititeening pads. The
two-sided pad lasts longer than traditional cleaning pads. prbduct is
effective on most coated and uncoated hard floors including VCT, Mwyl,
rubber, marble, stone, terrazzo, granite, and concrete using orllyavateutral
cleanet®?
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Figure 16. 3M’s Scotch-Brite™ Clean & Shine Pad

Source: https://www.3m.com/3M/en_US/company-us3ailproducts/~/Scotch-Brite-Clean-
Shine-Pad, 17.08.2020.

Example 2. von Drehle’s Preserve White Household Roll Towels

Preserve White Household Roll Towels (figure 17), produced by von
Drehle are soft, strong, and absorbent 2-ply towels thahdiddually wrapped
and are made from 100% recycled fibers. This product is eertifnder Green
Seal Standard GS-1 based on chlorine-free processing, energy &md wa
efficiency, 100% recycled material with a minimum of 50% pasistmer
materiaf®®, The main data, related to certification of this product avengin
(table 22).

362 https://www.3m.com/3M/en_US/company-us/all-3m-proid/~/Scotch-Brite-Clean-Shine-
Pad, 17.08.2020.

363 Green Seal, https://www.greenseal.org, 17.08.2020p://www.vondrehle.com/towels/
household-roll-towels, 17.08.2020.
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Table 22. Main information about Preserve White Hosehold Roll Towels

Product/Service Preserve White Household Roll Tewel
Manufacturer von Drehle
Licence number 805061
Standard GS-1 Sanitary Paper Products

Source: Green Seal, https://www.greenseal.org 812020.
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Figure 17. Von Drehle’s Preserve White Household RioTowels

Source: Green Seal, https://www.greenseal.org, 8127020; http://www.vondrehle.com/towels
/household-roll-towels, 17.08.2020.

Example 3. Lake Yellowstone Hotel Xanterra Parks Resorts

Lake Yellowstone Hotel Xanterra Parks Resorts receifled@reen Seal
Gold level certification in November 2017, for environmental soatality
(table 23). The Green Seal Gold is the highest-level cattiiic, which ensures
that lodging properties meet rigorous sustainability crit&ria

Table 23. Main information about Lake Yellowstone Hbtel Xanterra Parks Resorts

Product/Service Lake Yellowstone Hotel XanterrakBdResorts
Manufacturer /
Licence number 805920
Standard GS-33 Hotel and Lodgings Properties

Source: Green Seal, https://www.greenseal.org,817020.

The fact that the Lake Yellowstone Hotel is over 125 yeatsant that it
was possible to fulfil high environmental requirements and accsim@reen
Seal certification at a historic landmark, shows that theer® need for a fancy
new building to reduce the environmental footprint. Evidenceustainability
can be found at Lake Hotel almost anywhere, from compostableasiiapl
containers for take-away food, sustainable food and retail optihwasgh to

364 Green Seal, https://www.greenseal.org, 17.08.202ps://www.yellowstonenationalpark-
lodges.com/sustainability/, 17.08.2020.
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Rainforest Alliance coffee in hotel rooms and water bo#f#dl stations, as well
as the Softer Footprint Green Housekeeping program which off@sgnaght
discount to guests staying multiple nights by foregoing housekeeyhingh
helps to conserve energy and wfer

The sustainable approach, which was evaluated in the Greah S
certification process, goes far deeper than what is visdbtiests. During the
process of evaluation, everything from the office materialsclrahing supplies
used by staff, to the furniture in the hotel rooms and the paititeowalls, was
evaluated by a third-party inspector. The goal of this procasstevensure that
the hotel meets the highest standards for waste minimizatoergy
conservation, management of fresh water resources, waste matagement,
pollution prevention, and environmentally sensitive purchd¥ing

3.8. LEED
(Dariusz Wyrwa, Janusz Strojny)

History and development of the program

The environmental safety movement started in 1960s. An embargo
introduced by OPEC (Organization of the Petroleum Exporting Countries)
caused a significant increase in oil and natural gas paibieh led to an energy
crisis. This, on the other hand, increased an overall interessi called green
civil engineering, one of the objectives of which was to lireihergy
consumptioff’.

Nowadays buildings are a necessity to humanity, however thehalsoan
impact on the natural environment. It is believed that buildargsresponsible
for 23% of all air pollution, 50% of greenhouse gases production, 4Q%atef
pollution and 40% of solid waste production in the cities. Urbanizatigo
causes the use of non-renewable resources, a decreaseiodibersity, forest
degradation, and decay of rural areas. It may lead to the aer aad soil
pollution and cause global warming. However, it is worth pointingtloat the
development of civil engineering is also a significant factor for ecangroiwth
and creation of workplac&&

The construction and operation of buildings are estimated to teve
biggest impact on the global energy consumption ange@ssions. According
to the data from the year 2018 values for these categoeiestmated at 36%
and 39% respectively. The last few years have seen a irapigase in the
buildings’ usable area which leads to an increase in the enengymption as

365 https://www.yellowstonenationalparklodges.com/aimsthility/, 17.08.2020.

366 1b.

367 White Paper on Sustainability, A Report on theg@r8uilding Movement, “Building Design
and Construction (BDC)”, November 2003, p. 4.

38 Y. Tam, K.N. Le, Sustainable Construction Technologies, Life-Cyclese&sment
Butterworth-Heineman, Oxford 2019, p. 30.
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well as increased emissions . The latter, in particular,ré@antly started to
increase following a period of downward trend between 2013 and*¥016,

There are many definitions of a green building in the literatwiech is
very often identified with an ecological building. According the EPA
(Environmental Protection Agency) a green building is defiasddesigned,
constructed and operated in such a fashion that it saves enatgy and other
resources as well as reduces waste and emissions, whitshthie impact of the
building on the human health and natural environf&nt

The green building may be also described as the building which,stih@ank
its structure, during its construction or operation, reduces or catyplet
eliminates the negative effects and generates the posffeets on the climate
and the natural environment. Green buildings help to preserve thmyse
natural resources as well as improve the quality of lif@alricular, they allow
for the effective use of energy (this includes the renewatd#egg sources such
as solar power), water and other resources, the reduction in polketigls hnd
production of waste as well as the use of nontoxic and reusatdeaisa They
also ensure a good indoor air quality. In addition to this, the asgegimlity of
life along with natural environment as well as the adjustnag the building
itself to environmental changes are taken into consideraticgady as at the
design phasé.

The construction has a very high potential for reducing the ingpathe
natural environment. One of the ways to create positive tréndsts
development is the creation and implementation of multi-criteeidificates,
which, despite some drawbacks, pay close attention to suséagelelopment
and encourage reflection and discussion on issues affecting dasllybr
understood quality of the building, emphasizing at the same time &hefus
materials and energy, comfort of use or the materials it is méde of

The first building assessment and certification systentdonpliance with
sustainable development conditions, established in Great Brital®90, was
the BREEAM (Building Research Establishment Environmentalegsaent
Method) system developed by the Building Research Establishiifesmt_EED
system (Leadership in Energy and Environmental Design) developgbe hyS.
Green Building Council (USGBC) is currently considered the npagiular
building certification system in the world. The origins of tHeHdD date back to
1993 when the U.S. Green Building Council was established. The sirptost

369 Global Alliance for Buildings and Constructiontémational Energy Agency and the United
Nations Environment Programni2019 Global Status Report for Buildings and Consion.
Towards a zero-emissions, efficient and resilienildings and construction sectof019,
pp. 9-12.

370 https://www.epa.gov/greeningepa/green-buildings-€7.08.2020.

871 https://www.worldgbc.org/what-green-building, 19.2020.

872 M. Mokrzecka, Miedzynarodowe systemy certyfikacji LEED, BREEAM i BGMWSs¢pna
analiza poréwnawcza poparta studium przypadlournal of Civil Engineering, Environment
and Architecture JCEEA” 2015, Vol. XXXII, Z. 62, p14.
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amount of $300000 received from the Department of Energy by the GBC wa
critical in facilitating the preparatory work for the demment of the
assumptions for the building certification systéim

David Gottfried an environmental attorney developer, Mikealtal and
Rich Fedrizzi, a HVAC specialist from Carrier Corporationtiated the
establishment of U.S. Green Building Council in 1993. Its mission was t
promote sustainable development of building practices. The foundiagnge
organized in April in the American Institute of Architectsnterence room was
attended by representatives of almost 60 different companieseardal non-
profit organizationg*.

An early document from 1994, related to the work on the LEED system
contained information that the USGBC is a non-profit organizatibrihe
construction industry representatives which promotes the undgirsga
development and implementation of principles, programs, technologies,
standards and practices in the field of ecological buildings on a nagizaidl®.
Initially, in 1996 the name of the created system was supposed IOMEOD. It
was a proposal of a volunteer marketing committee. Robertowateneral
director and chief scientist in the ECON group, who was ahairman of the
LEED steering committee between 1995 and 1996 states thatties IDOM
were taken from the Latin words referring to home, but also &wkeh
dominance, while letters EC were to symbolize ecology and economics.
However, Watson proposed a name that referred to the leadersbigy,e
environment and design, which was found to be more acceptable &géhiag
committeé’®,

In July 1994, a draft of the green building rating system waated. In
1998, work began to develop and launch the LEED New ConstructionyC)
pilot program which was implemented until December 1999 (table 24).

This program was mainly based on strategies related imgirevement in
the energy efficiency of new buildings and led to the LEfemification of the
first 12 buildings in 2000. LEED v2.0 was introduced in 2000, and after 2002,
LEED v2.1. By the time LEED v2.2 was implemented in 2005, the assessme
criteria had become much more universal, and assessment sydtens had
evolved to include not only LEED NC, but also Existing Building8)(E
Commercial Facilities (Cl), and Core & Shell projects (€'S)

873 ], Kriss, From a simple idea to a several-hundred-billionidolindustry, https://www.
usgbc.org/articles/simple-idea-several-hundredelpitiollar-industry, 17.08.2020.

874 N. Stecky, Sustainability and High Performance Green BuildingsEED for New
Construction and Existing Buildingén] S. Doty, W.C. Turner (eds), Energy Management
Handbook, The Fairmont Press, Lilburn 2009, p. 580.

875 R. Ade, M. RehmThe unwritten history of green building rating teph personal view from
some of the “founding fathers"Building Research & Information” 2019, Vol. 48, p-17.

376 1b.

877 T.K. Das, Industrial Environmental Management, EngineeringjeBce, and PoligyJohn
Wiley and Sons, Inc., Hoboken 2020, pp. 467-468.
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Table 24. Historical applicability of LEED versions

Version Ye_ars Additional information
Applicable
10 1998-2000 First_ launched in August 1998, _officially releasied 1999. Beta
version tested on selected 19 projects
20 2000-2002 Firs_t published in 1999, oﬁicia}l!y released in Mhar2000, 624
projects registered and 238 certified
21 2002-2005 Officially_ _released in November 2002, 2134 projedgistered angd
352 certified
First published in 2003, officially released in 30019524 projects
22 2005-2009 registered and 2476 certified from August 2009
3.0 Launched in April, 2009, deadline for the registnatof the project
(LEED® 2009-2016 |October 31, 2016
2009)
4.0 2013 Released in November, 2013
Announced in November, 2017, released in DecembéB s a
beta version - LEED v4.1 is not a change to theviellsion. Instead,
4.1 2019 it is another evolution for the rating system, gsihe existing cred|t
requirements as a foundation. LEED v4.1 is an wpdatused on
implementation, applicability, and agility of th&ED

Source: own work based on: G. Chen, Leed V4 BD&@r&xGuide, ArchiteG Inc., Irvine, 2015,
pp. 37-38; G.M. White, J. Nichols, J. Yoi&reen Buildings Rating Systems and Green Leases
[in] J.C. Howe, M. Gerrard (edsJhe Law of Green Buildings: Regulatory and Legaués in
Design, Construction, Operations, and Financirgmerican Bar Association and Eli Press,
Chicago 2010, p. 17; Ch.J. KibeBtstainable Construction: Green Building Design &malivery,
John Wiley and Sons, Inc., Hoboken 2016, p. 156P.@assos, N. AvlonasPractical
Sustainability Strategies: How to Gain a CompegithdvantageWiley, Hoboken 2020, p. 193.

Initially, the LEED system was gaining popularity very slowly, which
resulted in a small number of certified projects. After 200&re was
a significant increase in the number of issued certificatdssance 2010 these
numbers have remained constant at around 5000 — 7000 issued cextiécake
The number of the certificated projects is presented in table 25.

Table 25. Number of certificated projects

Certification level
Year | Total — - -
Certified Silver Gold Platinum

2000 3 1 33,3% 1 33,39 0 0,0% 1 33,3%
2001 6 3 50,0% 1 16,79 2 33,3% 0 0,0%
2002 21 9 42,9% 4 19,0% 7 33,3% 1 4,8%
2003 45 18 40,0% 12 26,7% 11 24.,4% 4 8,9%
2004 116 48 41,4% 34 29,3% 30 25,9% 4 3,4%
2005 199 74 37,2% 67 33,7% 51 25,66 7 3,5%
2006 318 107 33,6% 101 31,8% 96 30,2% 14 4,4%
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2007 483 139 28,8% 166 34,4% 141 29,2% 37 7,7%
2008 | 1064 303 28,5% 392 36,8% 316 29,7% 53 5,0%
2009 | 2858 580 20,3% 1061 37,1% 922 32,3% 205 10}3%
2010 | 3994 688 17,2% 1177 29,5% 1587 39,7% 542 13,6%
2011 | 5406 845 15,6% 1815 33,6% 1891 35,0% §55 15,8%
2012 | 6809 1631 24,09 209( 30,7% 2292 33,7% 196  %1,7
2013 | 7968 2413 30,39 2344 29,4% 21719 27,8%  1DP31 9%42,
2014 | 5878 1750 29,89 1667 28,4% 1848 31,4% 613 %04
2015 | 6581 1703 25,99 2264 34,4% 2031 30,9% 982 8,8%
2016 | 7152 2215 31,09 1771 24.,8% 2309 32,3% 857 9420
2017 | 7073 1563 22,19 2536 35,9% 2284 32,83% 690 9,8%
2018 | 7232 2676 37,09 1686 23,3% 2107 29,1% 163 %06
2019 | 5795 1634 28,29 1534 26,5% 1848 31,9% 179 934
69001 | 18400 26,7% 20725 30,000 21952 31,8% 7P24 %15

Source: own work based on https://www.usgbc.orgdote, 17.08.2020.

Requirements and methodology of impact assessment

The United States Green Building Council in cooperation withere
Business Certification Inc. (GBCI) is the system operateparsible for the
LEED certification. When applying for certification of kdiihgs outside the
United States, there is a need to cooperate with an Accrdeitddssional
(LEED AP), i.e. a consultant, without whom certification would beemmely
difficult technically. During the entire process the AP assistshe system
requirement interpretation, fills in the documentation and uploadstd the
LEED Online Platform, reports to the USGBC and communicatels thi
operator, as well as accepts or appeals against theotescddi the certification
body regarding the granting of specific loans. The most culisgnof almost
4000 LEED APs operating in 167 different countries can be found dortibed
States Green Building Council website.

The LEED rating systems establish specific frameworks andrpgnce
metrics by building type. They are grouped into five categomdsch are
presented in table 26.

Table 26. LEED v4 rating systems

Rating system Type of the projects Constructiorsyp
LEED BD+C For new buildings or 1. New Construction,
Building Design and | major renovations 2. Core and Shell,
Construction 3. Schools,
4. Retalil,
5. Data Centers,
6. Warehouses and Distribution Centers,
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7. Hospitality,
8. Healthcare.
LEED ID+C For complete interior fit-| 1. Commercial Interiors,
Interior Design and out projects 2. Retall,
Construction 3. Hospitality.
LEED O+M For existing buildings |1. Existing Buildings,
Building Operations angthat are undergoing 2. Schools,
Maintenance improvement work or 3. Retall,
little to no construction [4. Data Centers,
5. Hospitality,
6. Warehouses and Distribution Centers,
7.  Multifamily.
LEED ND For new land 1. Plan,
Neighborhood, development projects or| 2.  Built Project.
Development redevelopment projects
containing residential
uses, non-residential
uses, or a mix
LEED Homes Design | For single family houseg,1. Homes,
and Construction low-rise multi-family 2. Multifamily Low-rise Houses
or mid-rise multi-family (one to three stories),
houses 3. Multifamily Mid-rise Houses
(four to six stories).

Source: own work based on: https://www.usgbc.oegl|€.7.08.2020.

In most cases the certificates are one-off and have no alqtiey The only
exception to this rule is the EB O + M for existing buildimggch have been in
use for several months only, and should be renewed every five Jedrenly
newly built facilities are subject to evaluation in theHD system, but also the
existing and modernized ones. The LEED certification is cuygreatiried out in
167 countries and territories around the wifld

For all LEED BD + C and LEED O + M projects, for an additidiea it is
possible to carry out an initial certification which allows for de¢ermination of
the number of points a given project can obtain during the fulification
process. This allows for the use of the effect of desigm@inguilding in
accordance with the LEED standards to attract potenti@nts and entities
interested in investing in the building before obtaining the fiealifccate. In
order to start thereparation work on the LEED documentation the project needs
to be registered with the USGBC. During this time the ptdgsm gains access
to www.leedonline.com website and, as the work progresses, they can upload the
required documents on the USGBC servers. The project can iesveevby
experts in three stages:

378 https://www.usgbc.org/articles/leed-v41-pacifigimn-roadshow-seattle-usgbc-washington,
17.08.2020.
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1. Pre-certification — during the project phase,

2. Design Review — after the gathering of project documentatiens i

completed,

3. Construction Review — after the construction work is finished.

The LEED certification system is divided into categoriéseguirements
for which a specific number of points (credits) is obtained. Tlwagegories
have changed with the introduction of subsequent versions ofstesrgyand so
did the scoring criteria. The details can be found in table 27. Tdrggek were
introduced not only to make it easier to obtain a certificate ebpecially to
make the system more flexible and to allow a greater numbelifferent
buildings to participate in the certification process. The caiegan different
LEED versions are presented in table 27.

Table 27. Difference in categories and points in MeConstruction Rating Systems
in LEED versions

_ LEED v2.2 LEED v3 (2009) LEED v4
Categories - - -
Points | Percen Points Percegnt Points Pergent
Location and Transportation (LT) - - - - 16 14,56
Sustainable Sites (SS) 14 20,3P6 26 23,6% 10 9,1%
Energy and Atmosphere (EA) 17 24,6%0 35 31,8% 3B 0%0
Water Efficiency (WE) 5 7,2% 10 9,1% 11 10,0%%0
Indoor Environment Quality (IEQ) 15 21,7% 15 13,6 16 14,5%
Material and Resources (MR) 13 18,86 14 12,7% 13 ,8%1
Innovation (ID) 5 7,2% 6 5,5% 6 5,59
Regional Priority (RP) - - 4 3,6% 4 3,69
Integrative Process (IP) - - - - 1 0,9%
Total 69 100% 110 100% 110 100%

Source: own work based on: https://www.usgbc.org)8.2020.

In the most complex version of the LEED system so far, @iffielevels of
points in each category that can be obtained by individual typlasitifies can
be identified. For example, in the LEED v4 for Building Design and
Construction in the Location and Transportation category, the ieariat the
maximum number of points which can be obtained ranges between ®0and
points”®,

The system also specifies the minimum number of points tbhtlealding
must receive to obtain a certificate at any given levellsib dependable on the
type of a building being assessed. The total number of poinendyravailable
is 100 + 10 for the last two categories. Each category hasthanea dozen of
prerequisites without which it is impossible to obtain the deatibn (i.e. the
measurement of and the reduction in the water consumption ayyeinethe

379 https://www.usgbc.org/resources/leed-v4-buildimgign-and-construction-current-version,
17.08.2020.
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building). All the points are awarded in the binary systgpe t the requirement
is either fulfilled or not.

During the development of the system, the number of points requaired t
obtain a certificate has also changed. The number of crediettyrrequired to
obtain a specific rating is as follows: 40-49 points for theifza level, 50-59
for the Silver level, 60-79 for the Gold level and 90-110 for tlaifim level
(table 28).

Table 28. Levels of LEED Ratings

Level LEED v2 LEED v3, L
eve Points Percentage of all points Points Percenthgl points
Certified 26-32 37,7% 46,4% 40-49 36,49 44,5%
Silver 33-38 47,8% 55,1% 50-59 45,5% 53,6%
Gold 39-51 56,5% 73,9% 60-79 54,5% 71,8%
Platinum 52-69 75,4% 100,0% 80-11( 72,7% 100,0%

Source: own work based on: https://www.usgbc.org)8.2020.

Benefits and costs of participation in the program

According to the information provided by the USGBC, green, LEED
certified buildings are more attractive to tenants, as dobyjeve rental rates up
to 20% higher than average (on average, the rent is about &fr)hand the
vacancy rate is 4% lower than for real estate withoutfication. The research
covering the years 2015-2018 indicated that buildings certifiethddyJSGBC
allowed for energy savings of $1,2 billion, water savings of $149lfkom)
maintenance savings of $715,3 million and waste savings of $54@nmill
LEED certified buildings in relation to non-certified buildgngshow on
averagé®

1. 34% lower CQ emissions,

2. 25% less energy consumed,

3. 11% less water consumed.

Furthermore it is estimated that tenants of the LEED buildnagstravelled
4 billion miles less in their cars thanks to the optirahtion of their buildings
and the availability of alternative means of transportation.

In May 2009, CB Richard Ellis and the University of San Diego exadhi
154 buildings that were considered green and were ENERGY SBAREED
certified (at any level). 534 tenant responses were recewach allowed to
determine the impact of these buildings on employee producthggording to
12% of respondents, employees are definitely more productive 4hBés6 said
that employees are more productive. In addition to this, 45% pbmdents
reported fewer sick days than before the relocation. Thes gmrcentage of

380 https://www.usgbc.org/leed/why-leed, 17.08.2020.
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tenants surveyed said that they did not notice any changes. Whaso
interesting is that 10% of the surveyed responders noticedhinanployees
spend more days on a sick leave than before, however thisugasy for the
ENERGY STAR certified buildings. Moreover, according to the tenants, their
employees spend 2,88 days less on sick leave which is a hugetagpy for
those entitie¥™,

A key aspect of the impact of the LEED certification on theirenmental
benefits is that 87,5% of the personnel which supervises the wditstr of
facilities that participated in the LEED program did not idgrany negative,
unintended environmental impact. The very logic of the certifioasystem
means that it is not only limited to buildings built in a suthie manner, but it
also applies to their surroundirifs

Also the cost analysis regarding the implementation of soluti@issnable
the LEED certification and ensure objective benefits inftren of financial
savings gained as a result of reduction in energy and watsuroption during
the operation of the building confirms that the decision to procdtd the
certification procedure can be a good investiiént

The costs of participation in the LEED program are not low. Tdteof
selected costs can be found in table 29.

Table 29. Cost of participation in the LEED program Building Design and

Construction
Fees per Buildin Silver, Gold and Platinum | Organizational or Non-members
P 9 Level Members [$] [$]
Registration 1200 1500
Pre-certification 4000 5000

Combined Certification
Review: Design and
Construction

$0,050/sf — $0,068/sf
sf — square foot

Source: own work based on: https://www.usgbc.oaigiteed-certification/fees, 17.08.2020.

The fee for the project registration and pre-certificatan be reduced for
holders of the Silver, Gold and Platinum level certificatebe Tcost of
certification depends primarily on the calculated building’s sguaotage
including the parking 1684

381 N.G. Miller, D. Pogue, Q.D. Gough, S.M. Davisreen Buildings and ProductivityThe
Journal of Sustainable Real Estate” 2009, Vol.d INpp. 80-87.

382 7. Ullah, M.J. Thaheem, A. Waheed, A. Magsodae LEED-certified healthcare buildings
in the USA truly impacting sustainability?ndoor and Built Environment” 2020, Vol. 29,
pp. 7-23.

383 . Ribero, D. Garzén, Y. Alvarado, I. Gas&tonomic benefits of LEED certification: a case
study of the Centro Atico buildintRevista Ingenieria de Construccién” 2016, Vdl, 8lo 2,
pp. 139-146.

384 More information about certification fees is awfile at https://www.usgbc.org/tools/leed-
certification/fees
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Case study

The modernization cost analysis of the Center for Advancediest and
Energy National building at the University of Science and Tedgyolin
Islamabad and its impact on the possibility of obtaining the LEE[BD + C)
certification indicates that even small but well-thought-ouegtments increase
the chances of obtaining the Silver level LEED certiiarat It has been
calculated that prior to its modernization the building would get 28lout of
110 possible points. The proposed changes are as follows: installatike of
racks, bathrooms with showers and changing rooms for cyclistg, plarking
lots with appropriate chargers for electrical vehicles, liasian of water
savings devices for both bathroom and kitchen areas (this woudldolést% of
water savings), installation of more than a dozen new watrsnegnd hiring of
an entity authorized to conduct the changes in accordance with BB LE
requirements. The total investment cost would be approxim&ElPk. The
value of the purchased equipment would equal to around 21% of thedioi@| v
72% of the value would be related to hiring the authorized caotradtile the
remaining 7% would be spent on the fees related to the certificsatinLEED
AP services and USGBC feé&¥)

An interesting example of a LEED O+M certified facility Burope is the
Rondo 1 building in Warsaw. Its first LEED Gold certificatasvawarded in
2011 (the building received a total of 61 point during the assesgfhehtwas
the first building in Europe to receive this type of cedifion in the “Existing
Buildings” category. Despite the fact that the building hasived many
different awards it is the LEED certificate that is proatbbn the building's
official websité®”. During the construction phase, harmless building materials
were used. Suitable infrastructure for cyclists (freeeb&rge locker rooms and
showers) was also created. Solutions which facilitate the nmemi use of
natural light for office spaces were implemented and 100% oénkegy used
inside the building has renewable energy certificates. Rondidsd uses
approximately 30% less drinking water than standard buildings.déiti@nal
attribute is a very advantageous location which allows foruttee of public
transport

During a re-certification, based on the LEED 2009 O+M systémhwas
conducted in June of 2016, the building received 80 points which gave it the

385 7. Ullah, A. Khan, M.J. ThaheenGComparison of LEED credit achieved by case study
building before and after retrofittinglst International Conference on High Performance
Energy Efficient Buildings and Homes (HPEEBH 2028igust 1-2, 2018, Lahore, Pakistan,
pp. 248-254, https://www.researchgate.net/pubtic&si26915014 Comparison_of LEED__
credit_achieved_by case_study_building_before_étet_aetrofitting.

386 https://www.usgbc.org/projects/rondo-1, 17.08.2020

387 https://rondol.pl/budynek, 17.08.2020.

388 https://www.propertynews.pl/biura/rondo-1-z-ceikgtem-w-kolorze-platyny,47673.html,
17.08.2020.
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Platinum level certificate. In December 2019, thanks to the LEEED O+M re-
certification, the building received 85 points and the Platinum leveficate®®.

3.9. Nordic Swan
(Juraj Sebo)

History and development of the program

The Nordic Swan Ecolabel was established in 1989 by the NordiccCoun
of Ministers as a voluntary ecolabelling scheme for thedMorcountries
(Denmark, Finland, Iceland, Norway and Swed&&n)n 1994 the Nordic Swan
Ecolabel was also one of the founders of the Global Ecolab&litgork — the
international network for ISO type | ecolaliéls

The Nordic Swan Ecolabel voluntary ecolabelling schemdsis ealled
Nordic Ecolabef? Behind the Nordic Swan Ecolabel is the non-profit
organization Nordic Ecolabelling that offers independent thirtiygzrtification
and support for a wide range of goods and serfites

The reason for establishment of the scheme was to help complaates
want to go ahead with sustainable solutions and thereby enable comsunde
professional buyers to choose environmentally best goods and séfvitesso
encourages the development of products and services thdebsy@ an impact
on the environment and climate than similar products on the mateiNadrdic
Ecolabel takes into account the environmental impact of goodsamnttes
during their entire life cycle, from raw materials extiag, production, and use
to waste/recycling. It places strict requirements on cknatd environmental
impact, and also function and quality. It is an important instrumeraduieving
the Nordic countries’ goals for sustainable consumption and prodifétibhe
Nordic Swan Ecolabel addresses 12 of the 17 UN Sustainableldpevent
Goals, its criteria have bearing on the 2030 Agenda, as wellgasSweden’s
national sustainability goals and the generational goal. ThalidtNddwan
Ecolabel is only awarded to the best products and services. rfle¢ inot to
ecolabel all products and services. This would weaken its biligdias
a trustworthy ecolab#F.

389 https://www.usgbc.org/projects/rondo-1-0, 17.02@20

3% Nordic Swan Ecolabel,The Nordic Swan, www.nordic-ecolabel.org/the-nordic-swan-
ecolabel/, 01.07.2020.

391 1b.

392 Nordic EcolabelingRegulation for the Nordic Ecolabeling of Prody@816.

393 Nordic EcolabelingSustainable consumerism in the Nordic region: Téypeort, 2018.

394 Nordic Swan Ecolabel, op. cit.

395 The Nordic Council of MinistersGoals and Principles for the Nordic Ecolabel (t8aan),
2014; Nordic Ecolabelingsustainable consumerism op. cit.

3% Ecolabeling Swedergtrategies for sustainable business developmertrdiport 2019.
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All fundamental decisions about the Ecolabel — including guidsljirules
for development work and criteria for usage — are made alidNtevel (the
Nordic Ecolabelling Board is the decision-making body, the Ndtdmabelling
Association is responsible for the operational coordination of thenaa
ecolabelling organizations). The national ecolabelling orgapizati are
responsible for the licensing of individual products using a#eria, in
accordance with the requirement for certification stipulatethbyinternational
standard 1SO 1708%. In all Nordic countries, these scheme managing
organizations are state-owned companies that operate withoutgorofdustry
interest®®®. The Nordic Swan Ecolabel has no self-interest in existing,ife.g
there is be sustainable society in future. In fact, it direiosed down product
groups where the industry is managing on their own or new legislatis been
implementeéf®.

The Nordic Swan Ecolabel has participated in changes in different
industries. It has contributed to the disappearance of dangerauialsefrom
the printing industry, enabled consumers to find ecolabelled geetisr and
toilet paper in stores and helped to achieve a more eneigiesetfand
chemicals-friendly hotel indust¥f. The current Ecolabeling Sweden (2099)
report shows that green buildings and sustainable building te@snigte
becoming a new norm. Just looking at the last three years showisagtmatmber
of Nordic Swan Ecolabelled houses has quadrupled in the Nordic @suniri
Sweden, there are now 21740 apartments, houses and pre-schools built
according to our strict requirements on energy efficiency aatthyebuilding
material4®2 Currently, more than 25000 products and services (globally) are
covered by 2155 licenses in 58 industfés

Since the Nordic Swan was a joint initiative of several Noodiuntries, its
development may, to some extent, be country-specific. In Swete first
criteria appeared in 1991. They were established for battene$992 first
licenses were awarded to paper and detergents. In 1996, 96% afealesS
knew about the Nordic Swan Ecolabel commonly referred to aan&y. In
1999 the first criteria for a service were approved. In 2005rteNordic Swan
ecolabelled house appeared. In 2007 the Nordic Swan Ecolabel's prestrem
network was established to support companies that want to makénabk
purchases (currently 240 members). In 2010, license number 2000 was
distributed in the Nordic region and the largest advertisiit@tive “Save the

397 The Nordic Council of MinistersGoals and Principles...op. cit.; Nordic Ecolabeling,
Sustainable consumerism op. cit.

3% Nordic Swan EcolabelThe history of the Nordic Swan Ecolabéltps://www.svanen.se/
en/tasks-of-nordic-swan-ecolabel/history-of-norsiican-ecolabel/, 01.07.2020.

399 Ecolabeling Swedergtrategies for sustainable.ap. cit.

400 Nordic Swan EcolabeT,he history...op. cit.

401 Ecolabeling Swedergtrategies for sustainable,.ap. cit.

402 1b.

403 Nordic EcolabelingSustainable consumerism.op. cit.
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world little by little every day” was launched in 2015. In 20thg world’s first
Nordic Swan Ecolabelled funds were launched (currently 21 ftfids)

The dissemination of ecolabels in the Nordic countries is coesiderbe
a success. The Nordic Swan label has been reported to be recognimedeby
than 90% of the consumers in Sweden and slightly less in NpRigland and
Denmark and much less (about 50%) in IceténdCurrently, the Nordic
Ecolabeling (2018) report informs that 89% of all Nordic ettigz recognize the
Nordic Swan Ecolabel as a brand and that 72% of Nordic consumerghhink
the Nordic Swan Ecolabel makes it easier for them to makgoamentally
friendly choices. Reports from Ecolabeling Sweden (2019) shov@8atof all
people in Sweden recognize the Nordic Swan Ecolabel as a bracatdig to
Bjorner (2002) study the Nordic Swan label has had a signifieiatt on
Danish consumers’ brand choices for toilet paper and detergerntspmnding
to a willingness to pay for the certified environmental laifel0-17% of price
of the labelled product¥. More recent Nordic Ecolabeling (2018) report, based
on survey executed in 2018, shows that 1 out of 4 people in the Nordiciesunt
believe that more ecolabelled products would make the greaestbution to
promoting sustainable consumption. The report also shows that 1 out@pl8 pe
claim to have chosen sustainable products and services to stggmonhsible
brands. As further stated, 75% of Nordic consumers consider it td bi¢al
importance that labelling schemes are objective and indepéHdent

The Nordic Swan Ecolabel is part of a new initiative (ModUpp 2@2/@)
one of the best known third-party labels in Sweden. This finiiacalls on
decision-makers and purchasers in the public sector to use-pénty
certifications for the environment and social sustainabilityrigier to shift to
a more modern approach towards public procurefffent

“According to the Nordic Swan Ecometer (2019) realised ind&wel of 2
people say that sustainability in their workplace has increagedtime. This
also shows, that when asked 'Does your employer has a siresre t work
more sustainably?’ 44% of people answered 'yes’, 16% 'no’ and ‘4@t
know’, while young people were the most skeptical (only 24% amrsivges’).

404 Nordic Swan EcolabeThe history...op. cit.

405 Nordic Swan EcolabelWhy choose ecolabelling?2020, www.nordic-ecolabel.org/why-
choose-ecolabelling/, 01.07.2020; Ch. Leire, A. dfli Product-related environmental
information to guide consumer purchases e a rewnd analysis of research on perceptions,
understanding and use among Nordic consupidmurnal of Cleaner Production” 2005, Vol.
13, pp. 10631070.

406 T B. Bjorner, L.G. Hansen, C.S. Rusdehvironmental labelling and consumers’ choice — An
empirical analysis of the effect of the Nordic Swaforking Paper No. 02-W03, Vanderbilt
University, Nashville, USA 2002, pp-%3.

407 Nordic EcolabelingSustainable consumerism.op. cit.

408 Ecolabeling Swedergtrategies for sustainable,.ap. cit.
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Furthermore, this shows that 1 of 3 people say their emplogastainability
work consists of empty words and that they miss actién”

Requirements and methodology of impact assessment

In the Nordic Swan Ecolabel scheme the environmental impatghrthe
product’s life cycle is analysed and forms the basis for defining @dmumber
of requirements for the most important environmental issues (“hetgpot
According to the Nordic Ecolabeling (2019) report, the Nordiascolabel
sets strict criteria for resource consumption and wastegtedh climate, use of
chemicals, and biodiversity. Key factors in this work include ¢hoice of raw
materials, use of hazardous chemicals, use of energy and essamissions to
all kind of recipients, health aspects, noise and waste treagseotiated with
production, transport and final disposal. The product’'s lifespan and wtliethe
can be repaired are also important, as is the extent to whiah becreused and
recycled. Environmental principles, such as the precautiomatysabstitution
principles are also included in the development of criteria. éftveronmental
priorities are based upon the Nordic Ecolabel's RPS (releygnaential,
steerability) analysis tool. Products featuring the Nordial&he!l should also be
characterized by good quality and functionality, so usually requirement
regarding these factors are included. In addition to environmerntatia
sustainability criteria are gradually being added. The stnicygeof the
environmental requirements is high, adaptable to technicaiheeraents and
related to the Nordic countries’ official environmental redatet. The purpose
of the criteria is to identify the most environmentally sound pradoct the
Nordic market. The target is that a maximum of one thirdhef products
available in the Nordic Region meet the criteria at thetpioi time when the
criteria are adopted. The criteria are valid for a maxinoirfive years. The
requirements are evaluated at least every thirdfehicenses are time-limited
and companies must apply again to create sustainable develtpment

As mentioned in the Ecolabeling Sweden (2019) report, the Nordia Swa
Ecolabel can “nudge” companies to operate more circularly.ekample, its
requirements for packaging and paper, as well as some caiostrpooducts,
demand that the product has to be made partly from recycled raw material. In the
case of renovation (services) the Nordic Swan Ecolabel eritesiude recycling
and reuse, and there are requirements for an assessment and pésdoof
materials, as well as for waste management. This isattocensure a resource-
efficient renovation, in line with the circular thinkiitg

409 1b.

410 The Nordic Council of Minister$Goals and Principles., op. cit.

411 Nordic EcolabelingSustainable consumerism in the Nordic region: Tdport 2019.
412 Ecolabeling Swedergtrategies for sustainahle, op. cit.
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The Nordic Swan Ecolabel covers several hundred product typis are
grouped in more than 60 different product groups (tabl&30)

Table 30. Nordic Swan Ecolabel product groups

Alternative dry cleaning Industrial cleaning andydasing agents

Baby products with textiles Investment funds anggiment products

Candles Laundry detergents and stain removers

Car and boat care products Laundry detergentsrfdegsional use

Chemical building products Liquid and gaseous fuels

Cleaning agents for use in the food industr Maesifor parks and gardens

Cleaning of liquid damaged electronics Office anbly supplies

Cleaning products Outdoor furniture and playgroaqdipment

Cleaning services Packaging for liquid foods

Closed Toilet Systems Photographic developmentscesr

Coffee service Primary batteries

Compost bins Printing companies, printed mattevekpes and
other converted paper products

Computers Rechargeable batteries and portableaisarg

Construction and facade panels Remanufactured O&rMCartridges

Copy and printing paper Renovation

Cosmetic products Sanitary Products

De-icers Ski wax

Dishwasher detergents and rinsing agents Smalldsoapartment buildings and buildings

for schools and pre-schools

Dishwasher detergents for professional use Solidugl Boilers

Disposable bags, tubes and accessories | Solid fuels and firelighting products
for health care

Disposables for food Stoves

Durable/resistant wood for outdoor use Suppliesrfimrofiber based cleaning
Floor coverings Textile services

Furniture and fitments Textiles, hides/skins aradHer
Grease-proof Paper Tissue paper

Grocery Stores Toys

Hand Dishwashing Detergents Transport wash insiatis

Heat pumps TV and Projectors

Hotels, Restaurants and Conference Faciliies Whiteds

Imaging equipment Windows and exterior doors

Indoor paints and varnishes

Source: own work based on: Nordic Swan Ecolaffehduct groups,https://www.nordic-
ecolabel.org/product-groups/, 02.07.2020.

The certification process could be divided from the applicant’st pafi
view into three stef¥"

413 Nordic Swan EcolabelProduct groups https://www.nordic-ecolabel.org/product-groups/,
01.07.2020.

414 Nordic Swan Ecolabel,Certification https://www.nordic-ecolabel.org/certification/dyp
01.07.2020.
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1. Fulfilment of application form and delivery of other assamat
declarations (if required). In this step it is possible to apmiyseveral
products at the same time, but if products are produced at differe
places, they usually require individual certifications,

2. Within 3 weeks the national ecolabelling organization (NEON wi
determine the status of the application, inform about the need for
additional documentation or for changing something related to the
product in order to meet the requirements of the Nordic Swalalba.
Once all the documentation is ready, the NEO will contacagpdicant
and they make an appointment for an inspection visit. If the ptioduc
in reality actually complies with the documentation, technicakvewf
the application is initiated,

3. When the application passes the technical review and admiwistrati
details are handled, the certification is granted. From rtitahent on,
the applicant may use the Nordic Swan Ecolabel on its producis (o
relation to its services). Usually the certification pgxdasts 2 to 6
months.

The application consists of an application form and documentdiawairsg
that the requirements are fulfilled. Each requirement is rdavkiéh letter O
(obligatory requirement) and a number (table 32). All requiremenist be
fulfilled in order to receive a license. All information sutied to Nordic
Ecolabelling is treated confidentiaily.

The license can cover multiple products within the same product gksup.
a rule, the license covers one production site. Normally theidNddan
Ecolabeling license is valid worldwide. However, for certpioduct groups
there is an option to apply for a license for a single Nordic Caurgically,
in the case of services, the license covers each coueye the applicant
operate¥®,

In order to be licensed under the Nordic Swan Ecolabel, the apphesst
comply with the requirements of the relevant critéfiCriteria documents for
each product group encompass a wide range of requirements. Accardirey
different criteria applied for each group of products table sBbws the
requirements applied for three selected products (groups of products).

415 Nordic EcolabelingCriteria document - TV and Projectors - version,2820, 17.08.2020.

416 Nordic EcolabelingRegulation for the Nordic Ecolabeling of Prodyc@616.
417 |b_
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Table 31. Nordic Swan criteria for three selected pducts

Product/

product group Laundry detergents Tissue paper TV sets
Criterion/group Meet strict Made of fibers frompLow energy consumption
of criteria 1 requirements sustainable forestny
concerning and/or recovered fiber
environmentally and has been produced

hazardous chemicalsyith low levels of]
including requirementemissions to air and
for eco-toxicity andwater.
biodegradability

Criterion/group Meet strict healthEnergy consumptiorDo not contain harmfyl
of criteria 2 related  requirementsluring production isflame retardants.
concerning chemicaldow and limits are
that pose a healtlplaced on the use of

hazard, includingchemicals hazardous to
complete ban on CMRhealth and the
classified  substancesnvironment, both

and various specificallyduring production and
problematic substancem the paper produ¢
such as SVHCs anitself.
suspected endocrine

disruptors
Criterion/group Promote increased usResources are uselre free of mercury and
of criteria 3 of sustainableefficiently and contain a minimal amount
renewable rawenvironmentally of environmentally
materials suitable productionhazardous and harmful
methods are employegchemicals
Criterion/group Are concentrated Only raw materials | &asy to recycle
of criteria 4 the highest quality in
environmental  terms
may be used.

Criterion/group Are efficient at 30°C
of criteria 5 (color-safe and
delicate) and 40°C
(white wash)

Criterion/group Have a packaging that

of criteria 6 contains recycled
materials and i5
designed for circular
economy

Source: own work based on: Nordic Ecolabeli@giteria document — Laundry detergents and
stain removers — version 8.2020; Nordic EcolabelingCriteria document — Tissue paper —
version 5.8 2018; Nordic EcolabelingCriteria document — TV and Projectorsversion 5.8
2020, 17.08.2020.
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Table 32. Nordic Swan Ecolabel requirements for TVproduct category “TV and

projectors”
No Category Requirements
o1 Specific requirement for | All products should have a hard or soft on-off sit
television-sets
02 Passive standby for The product must meet the requirements for power
televisions consumption in standby and off mode according toecu
Eco-design regulation (EC) No 642/2009
o3 Energy efficiency for The product must meet the requirement for EnerdigiEhcy
television sets Class A+ in the current Energy Labelling RegulatfBity) No
1062/2010, with updates, for all screen sizes
05 Flame retardants in plastie.g. flame retardants HBCDD, TCEP and high chldedpn
and rubber parts short chain and high chlorinated medium chain ahlor
paraffins must not be added
06 Chlorine-based plastics Plastic parts >25g moistontain chlorinated polymers
o7 Phthalates in the externglThe external power cable delivered with the prodnast no
power cable contain the following substances: DEHP, etc.
(O]:] Mercury content in The background light in the TV-screen must not hang
background light in LCD | mercury (Hg) content
displays and projector | The lamp for projectors cannot contain mercury (Hg)
lamp
09 Declaration of nitrogen | The LCD panel must be produced in such a way that t
trifluoride (NF3) and greenhouse gases NF3 and SF6, if they are parthef t
sulfur hexafluoride (SF6)| production process, are eliminated by a system ighain
emission during LCD integral part of the production process. It is tegponsibility
production of the manufacturing company to ensure that thessiom
reduction system is installed, operated and maiathiin
accordance with the manufacturers (of the emisstduction
system) specifications
The manufacturer of the LCD shall declare the arhofiNF3
and SF6 purchased in relation to the amount of L@D2)
produced over one year
011 | Dismantling The manufacturer shall demonstthg¢ the product can be

easily dismantled by professionally trained recss;lesing the
tools usually available to them, for the purpose of

1. Undertaking repairs and replacements of worn-ottspd
2. Upgrading older or obsolete parts,
3. Separating parts and materials, ultimately foryeling.

To facilitate the dismantling:

1. Fixtures within the products should allow for t
disassembly, e.g. screws, snap-fixes, especiallpaots
containing hazardous substances,

Plastic parts should be of one polymer or be
compatible polymers for re-cycling and have theveht
1ISO11469 marking if >25¢g in mass. Exception is m
for extruded plastic materials and for light emitén flat
screens,

Metal inlays that cannot be separated should nosbkd,

in the television set will be gathered in accoragamdth

h

=,

S

of

ade

Data on the nature and amount of hazardous sulestanc

the directive on classification, packaging and Il of
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dangerous substances (67/548/EEC) and dire
2006/121/EEC about changes in directive 67/548/EC

ctive

012

Re-cycled material in
packaging

When cardboard boxes are used, they must be maatdezs

50 % of post-consumer re-cycled material. Only ariyn

packaging, as defined in Directive 94/62/EC, isjsctbto the
requirement

013

Requirements regarding
life-time extension

The manufacturer must offer a commercial guararite
ensure that the product will function for at ledsb years
This guarantee should be valid from the date df/del to the
customer

The availability of compatible electronic replacemearts
must be guaranteed for seven years from the tina
production ceases.

This must be written in the electronic and/or mthiproduc
fact sheet

th

014

Operating instructions

The product should bliveled with an instruction manu

which provides advice on how the product is besdufsom
an environmental perspective.
The instructions should include information tha firoduct is
Nordic Eco-labelled with a brief explanation of whthis
means together with a reference that more infoomagibou
the Nordic Ecolabel can be found on the Nordic Eboel
website

o

015

Code of conduct

The license holder must haeede of conduct that sho
how the license holder works to ensure that humghts,
labor rights, environmental protection and antirgption
measures follow international guidelines, such &=
principles of the United Nations Global Compact
The licensee should make sure that all supplie
subcontractors are aware of the code of condudtiresist tha
they apply it. If the license holder violates tleele of condug
the Nordic Ecolabel license can be revoked.

VS

016

Nordic ecolabel licence
contact

The company should appoint a person responsiblenfsuring
the fulfilment of Nordic Ecolabel requirements, amaontac]
person for communications with Nordic Ecolabelli
Preferably, this should be the same person

017

Documentation

The licensee must be able teeptescopy of the applicatic
and factual and calculation data supporting theudwmnts
submitted on application (including test reportscuments
from suppliers and suchlike).

018

Quality of the product

The licensee must guasathat the quality in the producti
of the Nordic Ecolabeled TV or projector is maintd
throughout the validity period of the licence

019

Service and support

The licensee should dffepbssibility of service and supp
in the official Nordic language where the NordicoEbeled
product is sold

020

Planned changes

Written notice must be giverNoodic Ecolabelling o
planned changes in products and markets that hdeadng
on Nordic Ecolabel requirements.

021

Unplanned
nonconformities

Unplanned non-conformities that have a bearing amd
Ecolabel requirements must be reported to Ng@

rdic

Ecolabelling in writing and in a journal
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022 | Traceability The licensee must be able to trémee Nordic Ecolabeled
product in the production
024 | Legislation and The licensee must guarantee adherence to safetyEki@l
regulations regulations, working environment legislation, epwimental

legislation and conditions/concessions specific the
operations at all sites where the Nordic Ecolabelediuct ig
manufactured. Additionally the licensee must gusan
adherence to product-specific regulations in a# thordic
countries where the product is sold

Source: own work based on: Nordic Ecolabeli@gteria document — TV and Projectors — version
5.8, 2020, http://www.unglobalcompact.org, 17.08.2020.

Benefits and costs of participation in the program

According to the fee regulatiti the applicants and holders of the Nordic
Swan license, could face by different fees (table 33). Apjitafees are
payable by the applicant in conjunction with the application. Teddeon-site
inspection is applied when multiple on-site inspections aressape (Remark.
An on-site inspection at one production site in the Nordic regiaovered by
the application fee). Following the award of a license,apglicant must pay
a license fee. The license fee is payable annually faigheto use the ecolabel
in the Nordic market. It is based on the turnover of the @d/an ecolabelled
product. Nordic Ecolabelling charges also a fee for salesdeutse Nordic
countries, if it exceeds a certain level. In the event of tetion, a fee shall be
paid for realised sales during the license period and for tlue wdilremaining
stock of ecolabelled products, even on expiry of the licendieeAsee wishing
to amend the contents or extend the scope of the license must payendment
and/or an extension fee, and any adjusted license fee, for thahuerkarried
out by the ecolabelling organization. Nordic ecolabelling can charge a féee for
inspection of raw materials for Nordic Swan ecolabelled pitsdared for listing
inspected raw materials.

Table 33. Costs of certification by Nordic Swan

Cost category Denmark Norway Sweden
Application fee (first) 3000 EUR + VAT| 3000 EUR + VAT | 30000 SEK + VAT
Renewal of license 1500 EUR + VAT 1500 EUR + VAT 008 SEK + VAT
Annual license fee for Nordic 0,3% of turnover +0,3% of turnover +0,3% of turnover +
countries VAT per year VAT per year VAT per yean

(0,05% if > 30 mil
EUR)
Min./Max annual fee for the Nordi2000 EUR 2000 EUR 2000 EUR
countries different or nqgdifferent or ngdifferent or ng
max. fee (e.g. 8bmax. fee (e.g. 8bmax. fee (e.g. 85
000 EUR) + VAT|000 EUR) + VAT|000 EUR) + VAT
per year per year per year

418 Nordic EcolabelingFee Regulation of Nordic Ecolabeling017.
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Annual license fee outside th2000 EUR + VAT| 2000 EUR + VAT| 2000 EUR + VAT

Nordic countries per year per year per year

Extension of license e.g. 4-8 hours: 780y. 4-8 hours: 75@.g9. 4-8 hours: 750
EUR + VAT * EUR + VAT * EUR + VAT *

Fee for on-site inspection 500 EUR + VAF00 EUR + VAT|500 EUR + VAT
per visit per visit per visit

Remarks:

VAT = Value Added Tax
These numbers are valid in general (or specifidaliyTV) but don't include all specific cases.
* Charged according to how long it takes to dedhwle matter

Source: own work based on: Ecolabelling Denm#&iqduct group: TV and Projectorg017,
https://www.ecolabel.dk/en/product-groups/show-picie
group?produktgruppeid=071&projektgruppe=Svanentfgab, 04.07.2020; Ecolabeling Norway,
Fees Nordic Swan EcolabeR020, https://www.svanemerket.no/PageFiles/171821Q927
Fees_Nordic_Swan_Ecolabel.pdf, 04.07.2020; Miljkine, TVer og projektorer, 2017,
https://www.svanemerket.no/svanens-krav/elektrigielektronisk/TV-projektor/, 04.07.2020;
Ecolabeling Sweden, TV and Projectors 071,2020, https://www.svanen.se/en/how-to-
apply/criteria-application/tv-and-projectors-0704.07.2020.

Case study — Ballograf (Sweden)

Ballograf is a Swedish producer of pens established in 1945. Siace t
change of owners in 2005 Ballograf decided to place an increasedssnpha
the environmental impact and awareness of the company. The cosgressed
an increased interest in environmentally friendly productkimvitheir business
and decided to design and produce a Swan labeled pen, which was radtl@vail
on the market at the time. The development of the pen waallargde as the
“body” of the pen had to be produced mostly of cardboard, each end mérthe
had to be made of recyclable plastic and the ink container atstedhdo be
made of recyclable plastic and contain environmentally dijeimk. This had
implications for the company’s subcontractors as they had toapeaatew type
of ink, and also for Ballograf itself as the company, among dttiegs had to
buy a new mold for casting the pens. In total, the developmentliGokears.
The largest impact of the Swan Label on Ballograf has beerfested in the
strengthened environmental profile of the company and the signal witah
send to its customers. The company believes that the Swan Labetgraved
the brand of the company and that it is easier to build a braodgacustomers.
Furthermore, the fact that the pen is the first of its kinde Swan labelled has
created some degree of attention. The company believes thataisies to get
the new pen advertised in catalogues and product magazines @edbet is
new and first of its kind. The Swan Label is also partrofrereased focus on
the chemicals used in the production — especially with regards*é ink

419 U.B. Kjeldsen, M. Wied, P. Lange, M. Tofteng, Kindgaard, The Nordic Swan and
companies, TemaNord 2014, https://www.diva-portal.org/smash/get/divd5465/
FULLTEXTO2.pdf, 17.08.2020.



4. Self-declared environmental claims
(Igor Budak, Boris Agarski, Milana Ili¢ Mi¢unovic)

4.1. Mobius loop

One of the most famous and universally recognized symbol on proddcts a
packaging is the so-called Mobius loop (or Mébius loop). The Molbop
symbol is primarily associated with the fact that a productéugiog can be
recycled, more often than not when it contains a recyclableri@atAlthough
there is an opinion that this is symbol stands for recycthig,is only a part of
its definition. The original meaning of this symbol is more complex.

History and development of the program

The original symbol was designed by Gary Anderson in 1970, a young
student from the University of Southern California. The symbol hasesult of
his participation in the competition to design a paper recycling syffibol

The symbol, which contains three half-bent arrows in the shape of
a triangle, is based on the Mobius strip, which was discoveyea German
mathematician August Ferdinand Mobius in the 19th century. Badw is
folded back and all three are connected to each other, which ionatht
represents the recycling cycle. Each arrow has its owminggait is a symbol
for the 3R environmefit:

1. Reduce,

2. Re-Use,

3. Recycle.

Reduce — reuse — recycle are the basic postulates for tetste w
management, with the idea to primarily make an effort to avaite, or reduce
its quantities, then to reuse it, and finally recycle amggss, giving new usable
products. At the end of this cycle, only what is unusable wiltlisposed of in
a way that will not be harmful to the environment and our health.

Also, it should be noted that there is a 6R concept that gieasing to
every folded part of the arrows in the Mobius loop and is in lirte thie eco-
design concept. One interpretation is the addition of such tasms recover,
redesign and remanufacture to the basic 3R terms, achieving a more
comprehensive and complete presentation of material flows inutairsable

420 3. Hodolk, I. Budak, M. HadZiste¥j D. Vukeli¢, M. Majernik, J. Chovancova, J. Pankova-
Jurikova, M.Culibrk, Sistemi za upravljanje zastitom Zivotne sredaye cit.

421 1b.; M. lli¢, I. Budak, B. Crnobrnja, J. HodgliAnalysis of self-declared environmental labels
“RMZ - Materials and Geoenvironment” 2009, Vol. B& 1, pp. 7487.
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product life cycle. Another variant is adding — rethink, refuspair — a concept
that is more related to the ideology of the so-called “green litihg”

The Mobius loop symbol is used in different ways and in different
variations. The color and position of the symbol should correspond to the
product which will be applied. Some of the basic guidelines artieasame
time, only the graphical symbol defined in ISO 14021 is the symbol of the
Mobius loop. According to the standard, there are two basisfof using this
environmental labét

1. The product can be recycled (1a. Recycling codes),

2. The product contains recycled material.

Recyclability

The form of the Mobius loop, which means that the product can be
recycled, is the most commonly used form. This symbol should be applied
products made of materials that can be recycled and must be ondesst
a claim of recyclability (figure 183"

037 Q)'
WE Y@

Figure 18. Mobius loop — variations of the graphichsolution when using the term
recyclable

Source: ISO 14021:2016, Environmental labels antladations — Self-declared environmental
claims (Type Il environmental labelling).

Recycled content

When recycled material is used in the production of a productome
percentage, the Mobius loop should be applied with the percentageyofed
material (figure 19). As in the previous case, there amnati@ns of the graphic
solution depending on the need and product/pack&ging

422 Global Environment Outlook 6, Go cilcular- add gey to the economy, UN Environment
Report, 2019.

423 Decision 97/129/EC - establishing the identificatsystem for packaging materials pursuant
to European Parliament and Council Directive 9462bn packaging and packaging waste,
Official Journal of the European Communities, 1997.

424 1SO 14021:2016, Environmental labels and declamati- Self-declared environmental claims

(Type Il environmental labelling).
425 1b.
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o

Figure 19. Mobius loop — variations of the graphichsolution when using the term
recycled content

Source: 1ISO 14021:2016, Environmental labels andlad&tions — Self-declared environmental
claims (Type Il environmental labelling).

Recycling codes

The generic form of the Mobius loop (without percentage) alsvsed the
fact that the product/packaging can be recycled. The presence of a nundleer ins
the loop, the so-called recycling code, indicates the type arialtrom which
the product/packaging is made.

Program “Plastic” (the Mobius loop with recycling codes) waspset
primarily for plastic products, in order to facilitate the @m® of their selection.
In 1988, the American Plastics Industry Association (SPI) develapeesin
identification coding system, based on the Mobius loop. Based ®sykiem,
the international standard - 1SO 1043-1 Plastics — Symbols anévédibd
terms was developed. Although several coding systems of thisatgpm use
worldwide , it can be said that in the case of plastics all of them andyrhased
on the 1ISO 1043-1 standard, with possible minor modificatibns

Although the presence of the symbol is associated with thetHacthis
plastic object can be recycled, the basic role is to idetligy plastic raw
material from which the product is made. This system enabigder and more
efficient classification of plastic packaging accordingh® taw material origin.
So far, this method of numbering has covered 6 groups of most commedly us
plastic materials, while others are marked with number 7 — “C#fiétdble 34).

Paper is the most common component of municipal waste, e$penial
developed countries. Today, the following types of paper are legcyold
newsprint, packaging cardboard, quality paper for printers and qupios and
mixed paper. Cardboard is the most frequently recycled packawiteyial, and
the result of recycling is mainly the production of new packagiegrugated
cardboartf®

426 Decision 97/129/EC — establishing the identificatsystem..., op. cit.
427 1b.

428 3. Hodolg, B. Vukeli¢, M. HadZistew, |. Budak, M. Badida, L. Soo3, B. Kosec, M. Bosak,
M., Reciklaza i reciklazne tehnologijep. cit.
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Table 34. Recycling codes for plastic materials

A AN AN A A FAEA
AR NN EA NN EA NN AN AR RN LA RN IA

PETE HDPE PVC LDPE OTHER
High- . Low-
Polyethylene . Polyvinyl . L
Terephthalatep Density | Chloride Density zPonpropern 2Polystyreng  Other
olyethyleng Polyethylen¢

Source: Decision 97/129/EC - establishing the ifleation system for packaging materials
pursuant to European Parliament and Council Direc8i4/62/EC on packaging and packaging
waste, Official Journal of the European Communi¢ie297).

In order to promote the recycling and special separation of vimste
paper and cardboard, certain labels are applied in this aveella3’he Mobius
loop is mainly used in combination with a certain text which moezigely
indicates the type of paper (table 35). In addition to the Molmap Wwith
recycling codes, there are many different variants oMbbius loop for paper
and cardboard made by different countries, companies and paper recycling
organization®®,

Table 35. Recycling codes for paper and cardboard

A A A A
CO &Y & &)

PAP PAP PAP PPB
Cardboard Other Paper Paperboard
Cardboard P P

Source: Decision 97/129/EC - establishing the ifleation system for packaging materials
pursuant to European Parliament and Council Direci4/62/EC on packaging and packaging
waste, Official Journal of the European Communile397).

Ferrous metals, iron and steel are more suitable for regyt¢han all other
components of municipal solid waste and can be reprocessed ghactic
countless times. Steel is a very suitable material fokinga packaging,
especially for food products. In addition to steel cans whiclreargcled most
frequently, steel car parts, white goods and other bulky westalso recycled.

429 Decision 97/129/EC — establishing the identificatsystem..., op. cit.
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A special advantage in iron and steel recycling is the passilf their
magnetic separatiéi\.

The production of aluminum from its ore (bauxite) is very energy
demanding. On the other hand, aluminum is very suitable for recybkoguse,
unlike other materials (especially paper and plastic), dpgaties do not change
during the recycling process (similar to other metals anslspl&he fact that
recycling does not change the properties of aluminum suggests thwat ne
aluminum packaging can be made from 100% recycled material.enbides
the creation of a practically closed loop, in which used paogas constantly
recycled into new packaging, while saving energy.

Aluminum products most often use the label shown in table 36, whereby the
code of the material and the abbreviation which denotes ttexiadare used in
different applicatiorf§,

Table 36. Recycling codes for metal

A" A"
D Y A

FE ALU

Steel Aluminum

Source: Decision 97/129/EC — establishing the ifleation system for packaging materials
pursuant to European Parliament and Council Direci4/62/EC on packaging and packaging
waste, Official Journal of the European Communile397).

The production of glass is based on raw materials that are athunda
natural resources. Its production, however, requires significamgrgy
investments, which is the most important feature in asseferacceptability of
the production of glass packaging, from the point of view of renmental
protection. Glass, on the other hand, thanks to 100% recyclabitity a
repeatability of the recycling process, is ideal for reusis B also the reason
why it still remains the dominant packaging material in theetsge industry. If
the collection of glass packaging is organized correclgyaling in a closed
loop is possiblE2

Special codes have been developed in the Mobius loop for glass
products/packaging (table 37), to draw consumer’s attention to théiptyssi
recycling glass.

430 3. Hodolg, P. Vukelic, M. HadZistew, I. Budak, M. Badida, L. Soo08, B. Kosec, M. Bosak,
M., Reciklaza i reciklazne tehnologijep. cit.

431 Decision 97/129/EC — establishing the identificatsystem..., op. cit.

432 3. Hodolg, P. Vukelic, M. HadZistew, I. Budak, M. Badida, L. Soo8, B. Kosec, M. Bosak,
M., Reciklaza i reciklazne tehnologijep. cit.



143

Table 37. Recycling codes for glass

AR AREANARARAREARNT AR AR AN A
SHLBLLLELLEE

Mixed | Clear | Green Dark Light Light Leaded| Copper| Silver | Gold
amber | amber | leaded

Glass | Glass | Glass Glass | Mixed | Mixed | Mixed
Glass | Glass | Glass

Source: Decision 97/129/EC - establishing the ifleation system for packaging materials
pursuant to European Parliament and Council Direci4/62/EC on packaging and packaging
waste, Official Journal of the European Communi¢le397).

Organic materials such as wood and textiles, are renewablenaterials,
and the production of products from these materials requires nesgyethan
other materials. Wooden packaging and textiles can be reuseol)giit their
characteristics may deteriorate over time. At the erntieif life cycle, they can
be recycled in terms of grinding and use in the wood and paper ydustr
used as an energy source or destroyed by incinet&tion

The Mobius loop recycling codes for wood products/packagingieee ¢
table 38.

Table 38. Recycling codes for wood and textiles

. N, n, N, N,
CD | 8D | &) | &Y | &Y

FOR FOR coT TEX

Wood Cork Cotton Jute Other Textiles

Source: Decision 97/129/EC — establishing the ifleation system for packaging materials
pursuant to European Parliament and Council Direc8i4/62/EC on packaging and packaging
waste, Official Journal of the European Communi¢le397).

Composite packaging and batteries are much more complex terend
pose a greater environmental risk. In order to facilitate agparfrom waste
and since it is very often impossible to identify the compositibrromplex
packaging and batteries, the Mobius loop with recycling codesheset
materials is very welcome for easier sorting and manageaientaiste which
may contain hazardous substari¢gsable 39 and 40).

433 1b.
434 Decision 97/129/EC — establishing the identificatsystem..., op. cit.
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Table 39. Recycling codes for composites

AEANNEANNANEAREA’ AEA’
& (8| & | &S| &) & | & | &

CIPAP CIPAP CIPAP CIPAP CIPAP CIPAP CIPAP CILDPE
Paper or
Paper or Paper and| _.
+
cardboard + Paper or 'Paper or 'Paper or cardboard + flrebogrd Biodegradabl| Plastic and
. cardboard { fireboard +| fireboard + . Plastic + . .
Miscellaneous . : - Plastic + - Plastic Aluminum
Plastic | Aluminum Tin ; Aluminum +
metals Aluminum

Tin
Source: Decision 97/129/EC - establishing the ifleation system for packaging materials

pursuant to European Parliament and Council Direc8i4/62/EC on packaging and packaging
waste, Official Journal of the European Communi¢ie297).

Table 40. Recycling codes for battery

Nl nlnlndl
AR NN ER B ALA TN APh BT VA i b B APA RN A

LEAD Alkaline Alkaline NIiCD NiMH Li CZ
. Nickle— . .
Lead —acid Alkaline | Alkaline Nickle— metal Lithium Silver- Zinc-
Batter Batter Batter cadmium hydride Batter oxide carbon
y y y Battery Y y Battery Battery

Battery

Source: Decision 97/129/EC - establishing the ifleation system for packaging materials
pursuant to European Parliament and Council Direc8i4/62/EC on packaging and packaging
waste, Official Journal of the European Communi¢ie297).

Requirements and methodology of impact assessment

The requirements of ISO 14021 regarding the application of the Mobius
loop are primarily related to the fact that the symbol maly be used in the
case of claims of recycled content or recyclability of the produd/or
packaging®.

The graphic representation of the label itself must complig V80O 7000
and must correspond to the product to which it is applied in tefrpssition
and color, and be recognizable. Also, if the product/packaging de ro&

a different material, it must be clearly indicated to whigart of the
product/packaging the Mobius loop refers to, or the symbol must beiatesl
with a brief explanation next to théth

435 1SO 14021:2016, Environmental labels and declamati- Self-declared environmental claims

(Type Il environmental labelling).
436 1b.



145

Most countries have adopted regulations regarding the idetitinc
system, that is, the method of numbering, abbreviations, and symbolénused
recycling code8’. These regulations regulate the application of the Mobius loop
as well as the accompanying letters and numerical abbreviations agcirdie
type of material (plastic, paper and cardboard, metal, wood,eextitd glass,
etc.) whereby they are recognizable at the international level.

Requirements related to the use of the Mobius loop symbol
in the recyclability claims concept

This symbol means that products are recyclable, i.e. thosecdhabe
recycled, if the local community has provided appropriate conditionwaste
collection and selection.

The term recyclable may only be u&&d

1. When the system for collection, sorting and transport of maégefrom

the place of origin to the recycling plant, is easily accessible,

2. When the claimed product is collected and recycled,

3. When the recycling plant is available to receive the coliectaterial.

Requirements related to the use of the Mobius loop symbol
in the recycled material claim concept

When there is a claim about recycled materials, the usgndfds is not
mandatory. However, if the symbol is used to claim the conteneayicled
materials, it must be a Mobius loop with the corresponding pagenalue in
the form of “X%”, where X is the recycled content expresseanaimteger. The
percentage value must be located either inside the Mobius loopsieoand
immediately next to the Mobius loop. Examples of acceptable pereentag
positions are given in figure 19. The Mobius loop with a percentadue,
denoted by “X%”, must be regarded as a claim for recycled mbnifethe
percentage of recycled content is variable, it can be exutess“at least X%”
or “more than X%”". Where a symbol is used, the type of matema be
indicated®®.

Benefits and costs of participation in the program

The Mobius loop is a self-declared environmental label and theofuse
symbol is free of charge, but technically regulated. The symbd| motide used
in a modified form, and be appropriated by the company, as its logther
sign.

The benefits of using this symbol are primarily related to tioeigion of
information that contributes to easier waste management, thenkkhe

437 Decision 97/129/EC — establishing the identifiatsystem, op. cit.

438 |SO 14021:2016, Environmental labels and declamatiop. cit.
439 1b.
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possibility of recycling certain materials. The Mobius loop, astibned above,

can be used on all products that can be recycled or containe@ayelterial.
However, there are certain specifics regarding application teretit materials.

The codes that are defined and located inside the Mobius loopataciihe
sorting of materials and their subsequent recytdingurthermore, this type of
product/packaging labelling has the advantage of providing consumers,
customers and potential buyers with better information about the produc

Usage of Mobius loop on the example from Lenovo

The case study is based on Lenovo packaging specificationsciarable
packaging materials. This example is not standard for eces|adelthis type of
ecolabelling does not require special conditions to obtainead&; and is thus
called self-declared. The case study refers to the recomnmrsdaand
specifications of the labels themselves and context in whahare used on the
product/packaging.

Lenovo applies a comprehensive waste management system te teduc
impact of waste materials on solid waste stream. Thegreted system
emphasizes source reduction and recycling programs before riegplo
alternatives for disposal. Material recycling strategidsdased on the use6f

1. Materials derived from recycled packaging,

2. Other materials which constitute resources for secondapiications
(e.g., recyclable materials).

Their purposes at®:

1. To establish parameters for the recycled content to be included i
corrugated and plastic packaging,

2. To reduce and/or eliminate the use of non-recyclable matevials
compositions of materials that prevent or hinder the recyolinggnovo
packaging after use,

3. To promote recycling by providing information (in the form of
markings), which will increase the likelihood that packagimaterials
will be recycled.

The Lenovo specifications include, but are not limited to, the fatigw
packaging materials and packaging components: thermoplastic osishi
(RLDPE/RHDPE), molded cushions (of any resin), fabricated cusljadireny
resin), corrugated fibreboard, paperboard, rigid and flexible plastics.

440 M. lli¢ Mi¢unovié, R. Ostoj¢, T. Puskar, M. Radi&j V. Niki¢, Application of LCA results as
self-declared environmental claimgn] SETAC Europe — LCA Case Study Symposium 20,
Novi Sad 2014.

441 0. PenglLenovo Packaging Specification 41A0613: Recycl&alekaging Materials Selection
and ldentification, Engineering Specificatja®0.01.2013, https://www.lenovo.com/us/en/pdf

/social_responsibility/41A0613_Recyclable_PackagMgterials.pdf, 10.08.2020.
442 1b.
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Example 1. Recycling symbols and general guidelines for the ugpapdr
packaging — paper

The symbols used are typical for paper & paperboard productse Thes
products usually display a recycling symbol with an explanation of the
percentage of recycled materials. However, even paper and papepboducts
that have already been made from recycled materials cacobsidered
recyclable.

The original Mobius loop design with the three chasing arrovistihg
& turning among themselves has transformed over the years. Thmlsyare
often used interchangeably as their use is neither regulateéqored (when
first developed, the symbols lost the case for a trademakkedl into the public
domain). With this in mind, the new China RoHS requirements haveeatitiys
use of this symbol as a means of identifying the material (Paper #fased)
If no part-specific artwork is included in the plase order, the symbol
used should be printed near the box maker’'s ceatdiin approximately
the same siZé*

The Recyclable Content Symbols used in Lenovo packaging arenfaese
below (figure 20).

9 4%
% &&

Figure 20. Recyclable content symbols used in Lenoyackaging

Source: O. Pengl.enovo Packaging Specification 41A0613: Recycld¥ekaging Materials
Selection and Identification, Engineering Specifma 20.01.2013 https://www.lenovo.com/
us/en/pdf/social_responsibility/41A0613_RecyclaBlackaging_Materials.pdf, 10.08.2020.

Symbols, which are presented in figure 20, represent two ieaisabf the
original recycling symbol. The upper symbol is outlined as a wsaveecycling
symbol, while the lower one as a modification. Paper products ysligtiiay
the outline form, often with inscriptions such as — Recyclableemidentified
with one of the symbols, packaging materials are referred tecyslable or
recoverable. Although these symbols are used on packaging dedribut
nationwide, the legal regulations governing the collection ofetipesducts for
the purpose of recycling are determined locally and can vary greatly.

443 b
444 b,
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100%
RECYCLED PAPERBOARD
YY% SUBSIDIARY CLAIM

Figure 21. Symbols of 100% recycled content

Source: O. Pengl.enovo Packaging Specification 41A0613: Recycld¥ekaging Materials
Selection and Identification, Engineering Spectima 20.01.2013, https://www.lenovo.com/
us/en/pdf/social_responsibility/41A0613_RecyclaBlackaging_Materials.pdf, 10.08.2020.

Packaging marked with this symbol has been manufactured in 08%
recycled materials. Typically, additional information is inclugeth the symbol
such as — “Printed on recycled paper” or “100% recycled raliter simply
“Recycled” (figure 21). The text is usually located to tightr or under the
symbol. The AFPA (American Forest & Paper Association) prontbiesise of
the 100% recycled symbol on all paper products that are mamgdcrom
100% recovered paper fiber. Containers that are free of contsifag.,
corrugated coatings) should be marked with the syttthol

If a percentage is indicated within this symbol, it means timatis the
percentage in which the product has been made from recycledopssirter
materials (figure 22).

® ©

Figure 22. Symbols of partial recycled content

Source: O. Pengl.enovo Packaging Specification 41A0613: Recycld®dekaging Materials
Selection and Identification, Engineering Spectima 20.01.2013, https://www.lenovo.com/
us/en/pdf/social_responsibility/41A0613_RecyclaBlackaging_Materials.pdf, 10.08.2020.

XX%
TOTAL RECOVERED FIBER
YY% SUBSIDIARY CLAIM

This symbol differs from the others by having solid black asrathin an
outer black circle. The circle denotes that at least somesmooame from
recycled material. As with the 100% Recycled Content symbol,tieodali
information is usually included, such as — 50% Total Recoverext/E8%6 Post
Consumer Content or 50% Recycled Content. The text is usuallgdotathe
right of or below the symbol. The AFPA recycled content symtm} be used
to identify any paper based packaging that is manufactured éssithan 100%
recycled paper fibers. The term “total recycled fiber*total recycled paper”

445 1b.
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may be used instead of “total recovered fiber”. This symbottnstate the
recycled content within 5% (by weigfft)

Example 2. Recycling symbols and general guidelines for the ugapsr
packaging — polymeric material

In addition to specifying the use of easily recyclable naerLenovo
Corporation promotes recycling by purchasing products that conteycled
materials. In order to help in achieving this objective, Lenaauires that
plastic packaging be manufactured using the maximum possible aofquost-
consumer recycled resfi

Below was presented Plastic Coding System. The Society axtidd
Industry (SPI) has developed a coding system that identifieothenonly used
plastic resins for recycling purposes. Although this system w@ragnally
designed to assist plastic bottle manufacturers, some indugtiastic
manufacturers and users of plastic packaging have adoptedsteendp assist
them in sorting resin for recycling. In figure 23, “A” and “B” indte the
percentage of recycled content of the material in the folloviorgn: post-
consumer/total recycled material. This is a simple waigeatify the recycled
content of the material, while eliminating the potentialrfesleading marketing
claims. The recycled composition of a packaging part may berided as
follows*&

1. A = 25% of post-consumer waste recycled content, 15% of industri

waste recycled content,

2. B = 40% of total recycled content, 60% of material, 100% in total,

3. C = the outline of the figure; an isosceles triangle comgpridechasing
arrows,

4. D = numerical identification for the material taken frotme tSPI
standard,

5. E = acronym identifying the material. ISO 1043 acronyms are igkhtif
in Table 41. It is essential that the SPI resin number *“07" be
accompanied by the ISO 1043 acronym, if appropriate.

“A” & “B” are not required, but this guideline eliminates tpetential for
misleading marketing claims. The use of the resin identiBquires that resins
be 99% pure to avoid contamination during subsequent recyclitige lastic
part is not manufactured from 100% post-consumer recycled materials,
a qualification must be made which clearly identifies the minimum pexge ruf
recycled plastic in the package. This qualifier must speb#yrécycled content
within 5% (by weight). Suppliers of plastic packaging who hawvekedge that
their materials contain or have been in contact with contatsinarcluding

446 |b

447 0. Peng, Lenovo Packaging Specification 41A0618p. Cit.
448 1b.
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hazardous materials, must consider the effects of these etear@himay best
serve the recycling effort by intentionally omitting the resin idienti*.

[, POST-CONSUMER RECYCLED CONTENT ()
2 5/4/Q) <—TOTAL RECYCLED CONTENT (B)

€——ISOSCELES TRIANGLE COMPRISED OF CHASING ARROWS (C)

c ZSRESIN CODE (D)

HDPE <150 1043 MATERIAL IDENTIFIER (E)

Figure 23. The resin identifier symbols

Source: O. Pengl.enovo Packaging Specification 41A0613: Recycld®dekaging Materials
Selection and Identification, Engineering Specifma 20.01.2013 https://www.lenovo.com/
us/en/pdf/social_responsibility/41A0613_RecyclaBlackaging_Materials.pdf, 10.08.2020.

The Resin Identifier is presented below (figure 24).

Figure 24. The resin identifier

Source: O. Pengl.enovo Packaging Specification 41A0613: Recycld¥ekaging Materials
Selection and Identification, Engineering Spectima 20.01.2013, https://www.lenovo.com/
us/en/pdf/social_responsibility/41A0613_RecyclaBlackaging_Materials.pdf, 10.08.2020.

A generic form of the plastic resin identification code isoalsed to
designate the recyclability of other packaging materialsuallis there is
a descriptive text to designate the particular cofftent

Responsibilities of Lenovo’s Suppliers &fe

1. These requirements apply to all packaging materials usedate@ m
shipments to Lenovo or to customers on Lenovo’s behalf. They also
apply to all packaging materials purchased by Lenovo ane&guestly
used by Lenovo for its products, parts and supplies shipments,

2. Suppliers of packaging material products have the sole respiyn4ibil
accurately identify and mark the post-consumer recycled cantémsir
products so as to comply with any international, federal, statéoaad
laws. These laws may require specific levels of recyctedent and/or

449 b
450 b
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labelling in accordance with environmental labelling and truth in
advertising regulations,

3. Suppliers who design packages for the shipment of parts, options,
supplies or products must ensure that they use materials and methods
which are conducive to recycling,

4. Suppliers who use packaging materials for shipments to Lenosellor
packaging materials to Lenovo, but do not manufacture and monitor
all phases of the material production, must verify that thenpker
of cellulosic material conforms to the requirements identified above,

5. Suppliers should contact Lenovo Purchasing at a manufacturing or
distribution location, if they are in need of assistance in wtakeding
these responsibilities.

4.2. Green Dot

“The Green Dot” is an internationally protected symbol for pcbdu
packaging. The Green Dot belongs to the so-called recycliopkeds. It is
similar to type Il ecolabels in that there is no specialgutape for obtaining this
label, it requires to documents to prove the claim that thé ¢aloees, while the
license for use is payable per kilogram of packaging wastea contract is
concluded with the national licensee. After the product is used and tregpark
is discarded, the system will make sure that it is dedycand not sent to
a landfill. Products marked with the Green Dot are gladly seemarkets across
Europe because they convey a message to consumers and busimess part
about the socially responsible business of manufacturers.

The packaging waste disposal system, which is now recogniaablee
“Green Dot”, has been developed and applied in the 1980s in Germany. The
system soon became popular throughout Europe and beyond. This symbol was
developed by the German packaging waste recycling organizBli@ies
System Deutschland A€,

History and development of the program

The Green Dot label was first used in Germany as “Der GriiumdtP
program, which is consider to be a precursor to the European proghem.
system was designed by Klaus Tépfer, German Minister foEth&onment.
The original of this symbol was introduced in 1991 by Duales Byste
Deutschland (DSD), a non-profit organization, and has been adcept&U
member states and some other European countries sinc¢&31994

452 3, Hodolk, I. Budak, M. HadZistewj D. Vukeli¢, M. Majernik, J. Chovancova, J. Pankova-

-Jurikova, M.Culibrk, Sistemi za upravljanje zastitom Zivotne sredape cit.
453 1b.
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In 1995, the Green Dot license was transferred to PRO Europka(itag
Recovery Organization) based in Brussels, today the generakegpative of
the Green Dot.

The design of the Green Dot symbol is associated with the Chinese “yin and
yang” symbol and the Mobius loop. The original appearance of this
environmental label is in light and dark green. For estheticalaberial reasons,
or not to be confused with other symbols, many manufacturers pinbliack
and white, or in combination with other coltfs

At the same time, “Pro Europe” is also the so-called “Unhdgtelvhich
brings together national industrial organizations that sgtadbs deal with the
treatment of packaging waste in more than 25 countridsedEtiropean Union.
All EU countries, through their national industrial organizatidios the
treatment of packaging waste, act in accordance with Europeaatiegish this
area, which lays down the basic rules that must be respectalll tmgmbers.
The rules obligate that all types of packaging waste imeisteated within the
system, i.e. paper, glass, metal, plastic, wood, textiles, and wommiand
maximum percentages are determined for each type of m&ferial

The Green Dot is one of the most widely used environmental labdie
world. Currently this return system is present in 31 European ¢esiiaind has
the bilateral partnership of Green Dot North America, Taromhd Canada.
These partners are responsible for ensuring that the Ggrogram does not
interfere with other similar labels in the USA, Canada and Mé&Xico

It is important to note that only companies operating in Europelotain
a Green Dot license. Non-European companies, therefore, oftenddepéeheir
distributors to obtain the license. This can result in a lossootrol over
finances or administration, a conflict of interest while kilng with multiple
distributors in a particular country, the appearance of multiplertefom
different distributors, or confusion and additional work when changmeg t
distributof®”.

Currently, more than 150000 companies have Green Dot licenses aad mor
than 400 billion packaging items have been labelled with the sytfibol

454 General programme instructions for The Green Dademark, https://www.pro-e.org/the-
green-dot-trademark, 10.08.2020.

455 1b.

4% 1b.; I. Budak, B. Kosec, J. Hodolic, M. llic, B.n@brnja, M. SokovicContribution to the
Analysis of Self-Declared Environmental Labdia] Proceedings of the 9th International
Foundrymen Conference, Opatija, Croatia, 18th-b®thune 2009.

457 |. Budak, B. Kosec, J. Hodolic, M. llic, B. Crnatjm, M. Sokovic,Contribution to the
Analysis of Self-Declared Environmental Labelsp. cit.

458 General programme instructions for The Green Batemark, op. cit.
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Requirements and methodology of impact assessment

The Green Dot is not mandatory for packaging waste, but aeHor
a company. The Green Dot system requires the company to be péue of
packaging waste management system and to pay a fee fachleement of
national goal§®.

In December 1994, the European Union adopted Directive 94/62 /EC on
packaging and packaging waste. This law imposes direct rebjionsin all
producers, importers and distributors on the European market, @nspseific
goals for reducing packaging waste. Also, the revision of thekaging
Directive in 2004 (Directive 2004/12/EC) was adofftédn order to meet the
requirements of this Directive, manufacturers, importers and distréoonust:

1. develop their own return schemes for the packaging of their products,

2. or join non-profit industrial organizations, such as the Greem Do

program, which are established to organize the collection, satidg
recycling of used packaging.

This directive is the European Union’s response to the proldém
packaging waste in terms of land acquisition and resource consamply
2001, most EU member states had to introduce a system for ioglerid
returning 50-65% of packaging. Even more significant recyclargets have
been set for 2020 in the Commission’s Circular Economy Pat®age

According to the directive, the companies that have not takenrpthe
Green Dot program, have to collect recyclable packaging theessedlthough
this is generally only possible for small and not large prodtféers

By joining the Green Dot program, producers are deprived of tigatbn
to take back their packaging waste. The green dot is assigried packaging,
not to the product itself. The mark can be placed on the packagingvhen
a license is obtained. The price of the license varies émmtry to country and
manufacturers must register for the program in each countmich they wish
to export their products.

There are also requirements regarding the position and appeafatie
symbols on the packaging. The symbol must be clearly visiblerasti match
the product in appearance and color. Its minimum size is 6 itncannot be
altered and must correspond to the proportions. The packaging foddaza

459 b

460 DIRECTIVE 2004/12/EC of the European Parliament ahthe Council, amending Directive
94/62/EC on packaging and packaging waste, Offimalnal of the European Union 2004.

1 |b.; DIRECTIVE 94/62/EC — European Parliament @wlincil Directive on packaging and

packaging waste, Official Journal of the Europeaiod 1994.

General programme instructions for The Green Exatemark, op. cit.

3 DIRECTIVE 94/62/EC — European Parliament and Cdunop. cit.

I

4

o

4
4

o o
N



154

materials should be addressed to the national Green Dot license
representativés’.

Benefits and costs of participation in the program

The method of payment is based on the “producer pays” priraipléakes
into account the costs of collecting, sorting and recycling reiffiepackaging
materials. The price of payment depends on the country and teeah&bm
which the packaging is made (it varies when paper, plasticd,woetal, etc. are
used). The system contributes to waste reduction, because ivatesti
manufacturers to reduce the production of packaging. They atitaflyapay
less for this licence, which is one of the biggest benefits of thisaréfs.

Prices range between €0,01 and €1,50 per kilogram of packaging. wast
Once registered, on a monthly, quarterly or annual basis, companiesepars
to the national Green Dot program on the generation of thetewas example
of the cost per tonne of packaging waste in Germany is given in &ble 4

Table 42. Fees for the use of isolated “Der Griineunkt” trademark
(“The Green Dot") for packaging distributed in Germany in 2020

Material €/ton

Glass 1,00
Paper/cardboard 3,00

Tinplate 5,00

Aluminum 13,00
Plastics 17,00
Composite carton 13,00

Miscellaneous Composites 13,00

Organic Materials 2,00

Source: own work based on: General program instmetfor the Green Dot trademark,
https://www.pro-e.org/the-green-dot-trademark, 8®2020.

The main factors that affect the costs related to thenGbe¢ system are
the national infrastructure for waste collection and recycliagwell as their
recycling targets, laws and enforcement. Also, the sourgaakaging used to
achieve the national recycling targets, the share of costhebindustry (may
bear 100% of collection and recovery costs, or part of them, arédhes paid
by municipalities/consumer taxes). Costs also depend on the ioollegstem
used, the geographical location and population density, as wék a&conomic
conditions of the countff.

464 3. Hodolg, P. Vukelic, M. HadZistew, I. Budak, M. Badida, L. Soo8, B. Kosec, M. Bosak,

Reciklaza i reciklazne tehnologijep. cit.
465 1b.

466 General programme instructions for The Green Batemark, op. cit.
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For companies, the benefit of using the Green Dot system ishihante
exempted from individual obligation to take over and/or recycle gifog
waste. The system operates in an economically efficient avidoementally
friendly manner. The Green Dot helps to manage waste at enaatevel,
contributes to a reduction in the use of resources and larafiitles and at the
same time interferes with the reduction of packaging productionsyiinéol is
recognized worldwide, facilitates trade, and provides consumetd wi
information about the product that they buy and cares for the environment.

Usage of the Green Dot on the example from Lenovo

If a packaging company wants to join “The Green Dot” systénis
necessary to conclude separate trademark contracts with ibveah&reen Dot
organizations in the respective country that sells their paclkesthigts. In order
that there is no special procedure for obtaining the labileask is obtained by
paying per kilogram of packaging waste.

The scope of Lenovo’s activities includes two ways of récgdhat may
be used to reduce our share of municipal solid waste. It ctslitlee material
which would otherwise be sent to a landfill or may contribute to tbsepvation
of natural resources or reduction in the amount of waste magernerated from
processes which use raw or virgin materials. This is also one of theaslksnof
the “Green Dot” members. In the Lenovo specifications for debtje
packaging materials, there are requirements regardingsthef the green dot
which they are obliged to comply with and which are mandatorytlie
packaging®’.

The “Green Dot” was originally developed by a privately owned nofitpr
German company, in 1991. Since then, it has been adopted by otheresoointr
the European Union. The presence of this symbol on packaging thearnkse
manufacturer of the packaging has purchased a license fagkhdo use the
“Green Dot” trademark. The accumulated license fees finarsystem not only
of recovery and recycling of packaging materials, but alsainimizing the use
of packaging materials, and of creating packaging that isreasrecycle (it is
not a recycling mark). This mark is mandatory in some Europeamntrees and
should be applied to all Lenovo primary packaging, most likeborugated
carton, but it can also be placed on a paperboard insert used ail dlrgter
pack®®.

The “Green Dot” is mandatory in many European countries. In today’s
supply chain a product can be shipped from anywhere to anywheedfothahe
mark should be placed on all Lenovo packaging, regardless of tingim or
destination. The symbol should be placed on the packagingdtsetf the label

467 Q. Penglenovo Packaging Specification 41A06130p. cit.
468 1b.
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and it is compulsory to place it on primary packaging, with tkeegtion of
specific, duly justified cases in which there is a degrdteribility, as provided
by law. Placing it on the secondary or tertiary packaging i®mgt It is listed
in the chart under the Paper heading, but it could also bedblac other
materials based on the product’s primary package or on the labfel itsel



5. Environmental product declarations based
on life cycle assessment
(Igor Budak, Boris Agarski, Milana Ili¢ Micunovic)

5.1. Environmental Product Declaration (EPD)

As previously mentioned in the first chapter, EPDs, or type Il
environmental declarations, are defined by the 1ISO 14025 standardyraathc
quantitative environmental data using the previously defined pagesnessed
on LCA. Information and data from an EPD can be used for the folgpwi
communicatioff®:

1. Internal environmental management — the use of EPD’s enables
monitoring and improvement of performance of products. The current
product can be evaluated through LCA and the EPD can be created as
a baseline. Production processes and the product itself caiadeally
improved over time and improvements can be monitored and measured,

2. Business-to-business — the EPDs provide relevant and retiatdefor
communication between companies. In order to present the
environmental information required by the market, companies in
a supply chain can benefit from developing the EPDs. Thanks to the
EPDs, companies in the supply chain improve their management
efficiency and obtain valid environmental information from their
partners;

3. Business-to-consumer — Product packaging and marketing matenals
contain an EPD to inform consumers. This way, the consumers are
informed about the product and its environmental impact. Simge, fa
and understandable information should be used for consumer products;

4. Professional buyers — the EPD verifies that the producsismsatically
evaluated by the program operator and PCR. Information about the
product quality, environmental impacts, and use of resources from the
supplier can be checked in the EPD according to professional perchas
requirements.

469 Communicating environmental product declaratioEP D), https://www.environdec.com/
What-is-an-EPD/Brochures/, 10.08.2020.
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EPDs have to provide transparent comparison of various environmental
performances of the products at all stages of its liféeetycIn order to be fully
comparable, the EPDs must have the same:

1. Content and validity period,

2. The definition of a product category, purpose and scope, as Wik as
functional unit and system boundaries that cover the sameyiide ¢
phases,

3. Life cycle inventory with the same procedures and data atlie
methods,

4. Characterization models (factors) and impact categoriessg@sament
of environmental impacts,

5. Additional environmental information (such as risk assessment,
hazardous substances, etc.).

Product category rules (PCR)represent a set of specific rules, requests
and instructions for the development of an EPD for one or more products
a category. PCR are guidelines that define how informationdaheucollected
for the EPD and what calculations should be carried out. The prmogparator
must ensure that the product categories are defined usingr@riized and
transparent procedure. When a PCR document is prepared, a prodgorycat
must first be defined. Then, the relevant LCA is performed andyfibasic
purpose for the product category is defined, together with rakksnatructions
for collecting and organizing the EPD data. The relationship degivihe ISO
standards, LCA, EPD and PCR is illustrated in figure 25.

According to the PCR, all EPDs must contain the following informé&fion

1. Identification of the organization that is the owner of an EPD,
2. Date of issue and validity period,
3. Program name, information on the program operator, PCR identification,
4. Product description,
5. Information and results from LCA and LClI,
6. Additional environmental information,
7. Statement that a comparison with other EPDs might not be possible.
470 |SO 14025:2006, Environmental Labels and Declanstic- Type Il Environmental

Declarations — Principles and procedures; ISO 14006, Environmental Management —
Life cycle assessment — Requirements and Guidelines

471 |b
472 b
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Figure 25. Relationship between the LCA, EPD and PR
Source: own work based on: ISO 14025:2006, Envientai labels and declarations — Type Il
environmental declarations — Principles and procesiu

Development and use of the EPD program and declarations is amglunt
Figure 26 shows the basic steps in the development of the Efgtapr, PCR
and EPD itself according to 1SO 14025, IES (International EPReBysand
EcoLeaf program operators. The first step is to develop the fE&dpam and
publish general program instructions. The program developmeolidsiéd by
the development of PCR. The third step is to perform an LCArdicgpto the
PCR and to prepare a declaration in the form of a report. Thesti@alis to
verify, register and publish the EPD.
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ISO 14025 IES EcoLeaf
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Figure 26. Development of EPD program- three models: ISO 14025, IES, EcolLeaf

Source: own work based on: PCR development, hitpsw.environdec.com/PCR/PCR-
Development/, 10.08.2020.

Within the PCR development, the IES procedfirdas the following

phases:

1. Initiation phase — includes the definition of the product category,
consideration of available PCRs, appointment of a PCR moderator,
search for cooperation with other parties to take part in @GR P
Committee, planning of the PCR development, and announcement of the
PCR development,

473 PCR development, https://www.environdec.com/PCRB&velopment/, 10.08.2020.
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2. Preparation phase — includes the use of the PCR Basic Madule
guidelines and PCR template, specification of the LCA-basedrdarite
the PCR document, selection of LCA-based parameters/indicators,
selection of additional environmental information, and quality khec
before consultation,

3. Consultation phase — includes the following elements: 1) constitofi
the PCR Stakeholder Consultation Group, 2) preparation of the open
consultation procedure, 3) invitation of stakeholders to takeimpahie
open consultation, 4) collection of comments during the open
consultation,

4. The approval and publication of PCR documents — include the following
elements: 1) preparation of the final draft PCR, 2) rewéthe PCR, 3)
publication of the PCR, 4) announcement of the publication. Firia#y,
last phase of the PCR development is updating. A PCR is valid for a pre-
determined period of time to ensure that it is updated at regular isterval

The steps to create an EPD according to IES“are

1. Performance of the LCA based on PCR — this is a mandagepyar all
EPDs, and the LCA should be consistent with ISO 14040 and ISO
14044, the general purpose of EPDs is the collection of data, and the
methods and assumptions used according to the 1ISO standard 14025, and
IES general program instructions and PCRs,

2. Compilation of information in the EPD form — the EPD reportingnfor
should contain accurate and verifiable data according to 1SO 14020,
while rating, judgements, or direct comparisons with other products
should be excluded,

3. Verification — there are two verifications in IES that should be
conducted and approved by an accredited certification body: the EPD
verification and EPD process certification. The EPD vexifan verifies
the LCA data, additional environmental information, and other
information, while the EPD process certification is the veatfon of an
internal organizational process aimed at developing EPDs loastt
general program instructions and appropriate PCRs covered tader
scope of the certification,

4. Registration and publication — once the verification is findlizee EPD
with other documentation can be submitted to the IES secreWftian
the complete documentation is received, the EPD will obtain the
registration number and will be published at the IES website. The
published EPD is valid till its expiration date.

474 Steps to create an EPD, https://www.environded/Coeating-EPDs/Steps-to-create-an-EPD/,
10.08.2020.
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Distribution of published EPDs and program operators

An overview of program operators for EPDs can be found in tablét 43.
must be noted that some of these program operators are met Adtfnough the
majority of listed program operators use 1ISO 14025 as the godieline there
are differences between them. Over 75% of the 39 EPD pregaaenfully
compatible with IS@®. Approximately 10% are not or are partly conformant;
because of the operation without published general programuadtishs,
differences in the used terminology, the mandatory content for digmegram
instructions or PCR is not followed, etc. Due to the insufficipublicly
available information (or information not available in Engjisthe 1SO
conformance cannot be proven for the remaining 15% of analysed EPD
programs. The “building and construction” program operators hold e tvare
of the entire sector.

Comparability of the EPDs published by different program operatats|
an issue that needs to be addressed. Differences in program gparatdhe
reason why it is necessary to harmonize the EPDs of variogsapn operators
on a global scale.

Table 43. Overview of EPD programmes

Program - Scope — Year of
EPD program name abbreviatio Origin Language Geographic Scope — Secto foundation
The International EPD . } .
System IES SE English International  Generic 1998
Earthsure at the Institute
for Environmental IERE us English International  Generic 2000
Research and Education
SCSglobal SCS us English International Generic 2000
ECO-LEAF ECO- JP English/ | | i emational Generic 2002
LEAF Japanese

Korean Environmental KEITI
Industry & Technology KR Korean International Generic 2002

Institute EDP EDP

The Association for -

Environmental Relevant MRPI NL Duch National Building ?”d 2002
; construction

Product Information

The Norwegian EPD EPDN NO Enghsh/ International Generic 2002

Foundation Norwegian

Institut Bauen und English/ . Building and

Umwelt e.V IBU DE German International construction 2004

Instytut Tec_hnlkl ITB PL English/ Polish International Building ?”d 2004

Budowlanej construction

European Aluminum

Association EAA EU English Europe Aluminum 2005

475 N. Minkov, L. Schneider, A. Lehmann, M. Finkbein&ype Il Environmental Declaration
Programmes and harmonization of product categoryesu status quo and practical
challenges“Journal of Cleaner Production” 2015, Vol. 94, g5-246.
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Danish Environmental . . . .
Protection Agency EPD-DK DK | English/ Danish International Generic 2006
Environment and .
Development Foundatiop EDF TW Taiwanese Unclear Unclear 2006
FDES INIES FDES FR French Internationgl Building ?”d 2006
construction
PlasticsEurope Uncompounded
polymer resins,
PE EU English International or reactive 2006
polymer
precursors
PEP ecopassport Electric,
English/ . electronic and
PEP FR French International HVACR 2007
products
BRE Global Limited BRE UK English Internationd! Building "’P”d 2008
construction
Sistema Declaraciones
Ambientales de DAP | ES Spanish National| Buildingand | 5q5q
Productos por la construction
construccion
The Green Standard TGS US English Unclear Unclea 0082
Carbon Leadership . .1, Building and
Forum CLF us English Internationgl construction 2009
Agence de
I'Environnement et de Ig French/ . -
Maitrise de I'Energie p ADEME FR English International Generic 2011
AFNOR
Confederation of
European Paper CEPI EU English Europe Paper 2011
Industries
FP Innovations FP CA English Unclear| Wood products 2011
ift Rosenheim ift DE German National Building ?”d 2011
construction
NSF International NSF | Us English North Generic 2011
America
The Spanish Association AENOR
for Standardisation and | GlobalEP| ES Spanish International  Generic 2011
Certification D
UL Environment UL us English Internationpl  Generic 2011
Ca”ad.'af‘ Standard CSA CA English International Generic 2012
Association Group
Declaracion Ambiental . -
de Productos de DAPCO CL Englls_h/ National Building ?”d 2012
) Spanish construction
Construccion
Globa.I G’ee”T‘?‘g (old GGT AU English Internationa| Generic 2012
name: ecospecifier)
ICC Evaluation Service ICC-ES us English Nort'h Building gnd 2012
America construction
ASTM International . North .
ASTM us English America Generic 2013
National Ready .M'.Xed NRMCA us English International Ready mixed 2013
Concrete Association concrete
Produqt Environmental PEF EU English Europe Generic 2013
Footprint
Slovenian National . .
Building and Civil ZAGEPD| SL English/ National | Bulldingand |,
: : . Slovenian construction
Engineering Institute
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The Austrian EPD English/ Building and
Platform EPD-AT| AT German Europe construction 2013
The DAPHabitat system . Building and
DAPH PT Portuguese National construction 2013
The Interngtlpnal EPD EPDT TR Turkish National Generic 2013
System Turkiye
Australian and New LCANZ/A Building and
Zealand EPD System LCAS |AU/NZ English International ga 2014
EPD construction

Source: own work based on: N. Minkov, L. Schneid®r,Lehmann, M. FinkbeinerType llI
Environmental Declaration Programmes and harmonaabf product category rules: status quo
and practical challengesJournal of Cleaner Production” 2015, Vol. 9452346.

A study by Toniolo et al. (2019¥ explored the valid EPDs of the European
program operators, which represent 56% of program operatorswotlk and
found that 4888 EPDs were collected mainly released by the IrB&itun und
Umwelt e.V. (IBU) and PEP ecopassport (PEP). The countiitbsthe greater
number of EPDs are France and Germany and construction producteare t
most frequently labeled product types. Figure 27 shows the nwhBE&Ds by
languages. There are 55% EPDs written in English whileetimaining 45% are
in other languages.

’ F.‘1
Sp. sh
Norwegian
130

. . Turkx‘nghsh

Figure 27. Number of EPDs identified by the main laguage

Source: own work based on: S. Toniolo, A. Mazzi, $imonetto, F. Zuliani, A. Scipioni,
Mapping diffusion of Environmental Product Declaoais released by European program
operators “Sustainable Production and Consumption” 2019, ¥@, pp. 8594.

2117

476 S, Toniolo, A. Mazzi, M. Simonetto, F. Zuliani, AScipioni, Mapping diffusion of
Environmental Product Declarations released by Hw@an program operatoys'Sustainable
Production and Consumption” 2019, Vol. 17, pp-8&.
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Figure 28 shows the number of EPDs according to countries in wiegh t
were published. France and Germany dominate with 1794 and 1134 EPDs per
county respectively, out of 4888 EPDs identified in total.

Un.tes

Netherlands Denmark

81

Switzerland

44
dom Finland
27
Australia
N 35
L 4

Figure 28. Number of the EPDs released by Europe-bad program operators

Source: own work based on: S. Toniolo, A. Mazzi, $imonetto, F. Zuliani, A. Scipioni,
Mapping diffusion of Environmental Product Declaoais released by European program
operators “Sustainable Production and Consumption” 2019, ¥@, pp. 8594.

Issues of PCRs and EPDs generated by different program operators

A study from 20127 analysed the PCRs of different program operators.
Thanks to a specially developed template, it turned out thaetted 6f PCR
coherence was influenced by four key factors: the purpose dfftaeent PCRs,
the overarching standard applied, the level of product ifizt®n, and the
independent development process. The PCRs differed in terstopé, system
boundaries, impact categories, and standards applied. In see® daplicate
PCRs were created for the same category of products. Langliffigulties in
various PCRs presented a clear problem in interpreting and comparing PCRs.

477V, Subramanian, W. Ingwersen, C. Hensler, H. €alliomparing product category rules from
different programs: learned outcomes toward s glaignmeni “Internatinal Journal of Life

Cycle Assess” 2012, Vol. 17, pp. 88D3.
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Questionnaire results from 55 companies that had products cenyfiad
IES program operator were analyzed in a study from 2®1%he results
showed that the main disadvantages of EPDs were: consumeusfangliar
with EPD (80% of companies), high costs of LCA needed for Efddyr
international standardization of PCR (45%), and difficult imetgiion of EPD
information (30%).

The comparability of EPDs can be compromised, if the LCA resuéis
presented using different impact categories in EPDSince various program
operators can independently develop PCRs, overlapping PCRs appeare
Inconsistencies in PCRs include dissimilar rules used foitagi product EPDs
and incomparable LCA studies. Despite the intention that the ERDgld
provide consistent, complete, transparent and trustworthy infarmatbout
environmental performance of products, a study carried out in*2atbwed
that this is not the case. In the construction products categotgng 50
investigated EPDs, 38% lacked the information required by te 18025
standard, and 8% contained self-contradictory information. Th& #c
harmonization and the poor quality of several underlying PCiRgelil the
comparability between EPDs in the same product categoriesr{gaingm 1 to
24%) and even between those written into the same PCRs (8-83i)itze
and McArthuf®® concluded the following issues related to EPDs for the
construction sector:

1. Significant differences in the used LCA methodology, LCI dahas

and impact categories, made the majority of EPDs incomparable,

2. The EPDs based on the same PCR were characterized byeWaigh of
discrepancy,

3. The verification suffered from poor practices which resulted iarge
number of EPDs with self-contradictory data and without providing PCR
mandatory information in EPD,

4. The European harmonization standard EN 15804 for the construction
sector was not a complete success. EPDs based on EN 15804 PCR were
noticeably more comparable than the EPDs from non-harmonized PCR.
On the other side, percentage of invalid comparisons of EPDd base
EN 15804 PCR ranged between 25 and 100%.

478 V., lbanez-Fores, B. Pacheco-Blanco, S.F. Capue;RitD. Bovea,Environmental Product
Declarations: exploring their evolution and the fais affecting their demand in Eurgpe
“Journal of Cleaner Production” 2016, Vol. 116, pp7-169.

479 M. lli¢ Miéunovic, B. Agarski, M. HadZiste¥j B. Kosec,D. Vukeli¢, Comparability of life
cycle assessment results in type Il environmedgalarations [in] 13. International Scientific
Conference “Flexible Technologies” — MMA, FacultfyTechnical Sciences, Novi Sad, 28-29
September, 2018, pp. 32R26.

480 M.D.C. Gelowitz, J.J. McArthutComparision of type Il environmental product deations

for construction products: Material sourcing andrh@nization evaluationop. cit.
481 1b.
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Potential improvements in addressing the above-mentioned issussisow
harmonization of EPD policies and standé&tdsre as follows:

1. Increased program oversight (increased regulation or uncomprbmise
oversight for program operators and their associated PCR caesit
stricter guidelines for authoring and verification),

2. The use of consistent Functional Units (development of PCR for
industry specific products and development of an alignment standard for
PCR for specific and general products),

The use of specific impact category characterization factors,

The use of the same cut-off and allocation rules,

Improved transparency of information (the quality of LCA ddtautd

be clearly stated including “coverage, precision, completeness
representativeness, consistency, reproducibility, sourcesd a
uncertainty” as required by ISO 14025).

akrw

Reverse use of EPD and LCA

In the LCA, more specifically the LCI, background and foreground
processes can be distinguished. According to Frischkn@@88y®, the
background process (system) consists of processes on which nobest,at
indirect influence may be exercised by the decision-makewltiach an LCA is
carried out. The foreground process (system) consists of precebseh are
under the control of the decision-maker for which an LCA is carried out. Usually
in the LCA practice the LCI databases are used for backgrotoekgses
because it would be time-consuming and irrelevant to unwrapealidsociated
processes in the production chain. For example, if the purpose lo€fhstudy
is to analyse the environmental impacts of glass bottles,ttieeproduction of
an excavator that will be used for the extraction of sii@ad can be identified
as a background process and the appropriate LCI databasey ggtieicess)
could be selected for a working hour of an average excavator.

In LCA cases where LCI data are unavailable or hard to rolbtai unit
processes that are not of great impact on the investigededqp, it is possible
to use an EPD in order to describe the background processes. bkeeye
where EPD and LCA are used in reverse is not a common prdmiickasible
in certain cases (figure 29).

482 b

483 R. FrischknechtLife cycle inventory analysis for decision-makirf§SU-services, Zurich
1998.
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Goal and 4 )

scope

Interpretation

N J

Figure 29. Use of EPD to obtain information for LCA

Source: own work based on: C. Strazza, A. Del Borgh Magrassi, M. Gallo,Using
environmental product declaration as source of datdlife cycle assessmerifournal of Cleaner
Production” 2016, Vol. 112, pp. 33342.

In 2016 a group of authd® analysed the effects of using the
environmental performance indicators retrievable from EPDe & non-
conventional LCI procedure for LCA, replacing the inventory backgralatd
from secondary datasets. If the EPD is available for a pradunterest it can
be used as a source of information when the LCI is assemiesl reverse
approach is compared with traditional practice in a case study thgseohglass
to plastic water bottles distributed on a cruise ship. Thdtseskow that the
reversed approach for the LCI is consistent with the collectfanput/output
data from literature, supporting the same conclusions for theiatecigaking
process.

Single-issue EPD

Single-issue EPDs refer to EPDs that assess a producesviee through
the single impact category on the environment. As with conventitPBls, the
single-issue EPD is not a mandatory certification systema lsystem in which
businesses may participate voluntarily. The benefits of sieglee EPDs are
similar to those of conventional EPDs. The single-issue EPPEr offer to the
carbon or water footprint. Although there are more program operttats
provide single-issue EPDs, here the EPDs for carbon footprimbdéipts (CFP)
will be shown for three program operators: the IES singleei€sPD program,
the EcoLeaf Environmental Labelling Program for CFP, and the Korean CFP.

The IES allows for the possibility to adapt the information @ed to
specific user needs and market applications by introducing theemonc
of “single-issue EPDs”, focusing on a single environmental itnpategory.
A single-issue EPD can only be published, if a full EPD Her$ame product is
published. Information on where to find additional information is to beidiecl

484 C. Strazza, A. Del Borghi, F. Magrassi, M. Gallising environmental product declaration as
source of data for life cycle assessmetburnal of Cleaner Production” 2016, Vol. 112,
pp. 333-342.
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in the single-issue EPD. The single-issue EPD should contaleast the
following informatiorf®®:
1. Information about the product,
2. Information about the company,
3. Declaration of the environmental impact for the chosen issuel lmase
the relevant indicator and impact category as displayed in the EPD,
4. Mandatory statements according to the IES’s instructiongdiegathe
content and format of EPD,
5. Information on how to obtain information about other environmental
impacts of the declared product through the published EPD, and
a statement that: “This single-issue EPD only addresses one
environmental impact category and does not assess other potentia
social, economic, and environmental impacts arising from the poavisi
of this product. These aspects may be of equal or greapartance
than the single impact category displayed”.
EcolLeaf CFP started in March 2012 as a 3-year government ppilietct
and was completed and provided to the Japanese Environmental Manageme
Association for Industry (JEMAI) in Apfif. It was renamed as the CFP
Communication Program with some changes to improve its costieffieess.
Since 2017 the Japanese CFP program has been integrated wibotteaf
Environmental Labeling Program. “The EcolLeaf CFP program confaoms
1SO14040, 1ISO 14044 and ISO/TS 14087 The EcoLeaf CFP logo represents
a kitchen scale with the idea that CO2 (GHG) is not visible bulisieal
EcoLeaf CFP provides information and analysis of, @issions from
each stage of a product’s life cycle and enables businesses tstandehe
hotspots of the COemissions and to promote their reduction efforts. It also
enable consumers to be more conscious of the @®issions from their
activities, i.e. the purchase, use, and disposal/recycling opribdduct. In the
CFP system, the carbon footprint of products is displayed orpdbkaging
which allows consumers to obtain fast and reliable informagibout GHG
emissions and make environmentally friendly decisions during lbppsng.
Therefore, consumers can play a major role in the f&@Quction efforts by
choosing and purchasing the CFP certified products.
According to the Korean CE®, there are three phases of certificates in the
carbon footprint labelling: certification of carbon emissiofghase 1),
certification of low carbon products (phadk), and certification of carbon

neutral products (phad#).

485 General programme instructions for IES, https:Awenvirondec.com/The-International-EPD-
System/General-Programme-Instructions/, 10.08.2020.

486 Japanese CFP program, https://www.cfp-japan.jpi&nig10.08.2020.

487 QOverview, CFP Program, 2019, https://www.cfp-jap@english/overview/index.html,
10.08.2020.

488 Korean CFP program, http://www.epd.or.kr/eng/cipbonintro00.do, 10.08.2020.
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There are two types of Korean CFP labels:

1. Certification of Carbon Emission (Phase 1). This is the figation
based on the quantitative calculation of greenhouse gasi@mikging
the product’s life cycle according to preparation guidelines,

2. Certification of Low Carbon Products (Phase Il). A product with
a carbon emission mark certified when the amount of carbon emission
reduced and the carbon emission is lower than the average anomant fr
products of the same type.

5.2. The International EPD System

The International EPD System (IES) is a global program for
environmental declarations based on such standards as ISO 14025 and EN
15804. The IES was launched in 1999, and was the first internatdtia
program. The IES online database in the year 2020 contained moré40@
EPDs for a wide range of product categories by organizatiod$ icountries
(figure 30). Construction products have 961 EPDs in total and domindtedhe
number of published EPDs from the IES program operator. On the Stleer
services have 54 PCRs in total, followed by food & beverg@8 and
construction products (35). It should be noted that the presdigecks
represent the total number of PCRs including the ones that twve, dgasic
modules under development and subject to an update. The same tappREs,
where their publication, update and expiry are under consideration.

Total number of EPD Total number of PCR
Chemical products 1 21 Chemical products IS 14
Construction products  IEG— 06 | Construction products  INEEG_— 35
Electricity, steam & fuels B 25 Electricity, steam & fuels Wl 4
Food & beverages NI 139 Food & beverages NN 33
Furniture & other goods Ml 68 Furniture & other goods WMl 5
Infrastructure & buildings 1 15 Infrastructure & buildings I 5
Machinery & equipment 1 25 Machinery & equipment N 15
Metal, mineral, plastic & glass products I 24 Metal, mineral, plastic & glass products  NEEG_GT_o__ 2]
Paper products Il 62 Paper products I 11
Services | 15 Services NN 54
Textiles, footwear & apparel Wl 80 Textiles, footwear & apparc] INEEGEG_—_—_— 22
Vehicles & transport equipment 1 28 Vehicles & transport equipment NI 7
0 200 400 600 800 1000 1200 0 10 20 30 40 50 60

Figure 30. Total number of EPDs and PCRs publishebly IES in 2020

Source: own work based on: General programme ictgins for IES, https://www.
environdec.com/The-International-EPD-System/Gereragramme-Instructions/, 10.08.2020.

The main objective of the IES is to enable the support gdrozations in
any country to provide quantitative environmental information onitheycle
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of their products in a credible, comparable, and understandableThsyis
done by:

1. Offering a voluntary program for verified Type Il enviroanial
declarations according to I1ISO 14025, ISO 14040/14044, and other
relevant standards or methodology guides,

2. Contributing to making standardized, verified, and life cycleeba
environmental information a useful tool for different applizas,

e.g. by facilitating different applications and increasing digitizatio

3. Seeking cooperation and harmonization with other programmes and
initiatives on environmental declarations (national, regionaltosat
etc.) to help organizations expand the use of EPDs in the interalat
market.

In the IES, the life cycle stages are grouped as follows:

1. Upstream processes: this includes raw material acquisiticth an
refinement as well as production of intermediate components,

2. Core processes: manufacturing processes,

3. Downstream processes - this includes the use and end-of-life stages.

The description of procedures for the development of PCRs raation

of EPDs according to IES is provided in section 5.1. (Developraad use
of EPDs).

An EPD example from the IES program

Although there are many EPD program operators in this example,
a summary for only one EPD will be presented. Other EPDs asily e
accessed through the website of an EPD program operator or ofitherEPD.
This example comes from an international EPD system progrsrator and
corresponds to the EPD International PCR 2019:07. T-Shirts, TopsetSiagd
Other Vests: UN CPC 282. product category rules according toli81025.
Version 1.01 (2019). The EPD is owned by Fristads, a Swedish wakwar
producer. The EPD’s front page shows general information (table 44).

Table 44. General information of EPD for T-shirt

Fristads AB Prognosgatan 24, 501 11 Boras, Sweden
Owner of the EPD Contact person: Lene Jul, Product Management Dire
lene.jul@fristads.com, www.fristads.com

—~

Name and location of production site Portugal (G@d) Bangladesh (HSJ)

Programme The International EPBystem, www.environdec.com
Programme operator EPD International AB

EPD registration number S-P-01760

Publication date 2020-03-04

Validity date 2025-03-04

Geographical scope Global

Source: Fristads EPD: Green T-shirt 7988 GOT andd&dceavy T-shirt 1912 HSJ, Registration
number S-P-01760, 04.03.2020, https://www.envirarmten/Detail/?Epd=17061, 10.08.2020.
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After a brief introduction to the company and sustainability potioy,EPD
contains a description of products: the Green T-shirt 7988 GOT andictbde
heavy T-shirt 1912 HSJ (hereinafter GOT and HSJ). These twuri§-are
shown in figure 31.

GOT T-shirt HSJ Tirsh

Figure 31. Analysed products in Fristads’ EPD

Source: Fristads EPD: Green T-shirt 7988 GOT anddacheavy T-shirt 1912 HSJ, Registration
number S-P-01760, 04.03.2020, https://www.envirormen/Detail/?Epd=17061, 10.08.2020.

LCA information in this EPD is organized as folldfi’s

1. Goal of the study — an LCA study has been conducted in accordance
with ISO 14044 and the requirements stated in the General Programme
Instructions by the IES. The goal of the present LCA study has toe
calculate environmental impact values for Fristads’ GOT ar®) H
T-shirts in order to create this EPD, to be used for communicating
environmental performance to customers,

2. Scope of the study — the scope of this study is cradle to gate and includes
all processes up until the t-shirt is manufactured (figure Gayment
manufacturing, retail, use and end-of-life processes are not idcinde
the system boundaries. All material and resource consumptiockedra
back to the point of raw material extraction, mainly by usiragle to
gate data from the Ecoinvent database. The functional unit cftudyg
is 1 (one) garment, in accordance with the PCR,

3. Data collection — the inventory for the LCA study was carrieddauing
2019, collecting data for 2018 and 2019. The data for textile processing

489 Fristads EPD: Green T-shirt 7988 GOT and Acodeviélshirt 1912 HSJ, Registration
number S-P-01760, 04.03.2020, https://www.envirormen/Detail/?Epd=17061, 10.08.2020.
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is provided by the Fristads’ suppliers. Data for confectioning was
collected by the Fristads’ staff,

. Allocation — whenever it was necessary to partition the systeuois

and outputs, mass criteria were applied in accordance with tRe PC
Such situations occurred, for example, when the share of enedgy a
water consumed by an entire production plant was allocated toificspec
fabric based on the total production volume (mass) of the plant,

. Cut-off rules —the PCR states that the LCI data for amim of 99%

of total inflows to the three life cycle stages (up-atne core and
downstream modules) must be included and a cut-off rule of 1%
regarding energy, mass and environmental relevance must apply,

. Assumptions and limitations — some general assumptions have been

made about transport vehicles to enable the data from the Ecoinvent
database to be used as primary data. Country electrickydatasets
were used for electricity when the site reported that thed uke
country electricity grid. Generally, the LCA data should be usih
caution, if interpreted for purposes other than this EPD,

. Data quality — the data quality has been considerably improveteby

experience gained from similar studies in the past,

. Additional information about the LCA study — is left blank,
. Time representativeness: 2018-2019,
. Database(s) and LCA software used: SimaPro version 9.0.0.486,

ecoinvent version 3.57,

Calculation methods — resource use values are calculated badiseof

the Cumulative Energy Demand V1.10. Potential environmental impacts
are calculated using the EPD (2018) v1.00 method as implemented in
SimaPro: CML-IA baseline v3.05 for eutrophication, global warming,
ozone depletion and abiotic resource depletion; CML-IA non baseline
method for acidification; AWARE v1.02 for water scarcity andCHge

2016 Midpoint (H) v1.1 for photochemical oxidation. For global
warming potential, the default characterization factors arelRIGC
(2013) factors as implemented in the CML baseline method. Hawev
the latter does not provide the same resolution in EPD (20180 as

is specified in the EPD template (fossil, bio-based respgetind use

and land transformation), wherefore instead the method Greenhouse Gas
Protocol V1.02 is used,

Description of system boundaries: cradle to gate,

LCA practitioner: Sandra Roos, RISE, PO Box 104, SE-431 22 MéIndal,
Sweden,

Third party reviewer: Marcus Wendin, Miljogiraff AB, Ovreikik 25b,
SE-430 84 Goteborg, Sweden.
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UPSTREAM

PRODUCTION OF FIBRES PRODUCTION OF OTHER
PRODUCT MATERIALS (and pre-treatments) MATERIALS: packaging etc.
CORE ' TRANSPORT

FINISHING
(and pre-treatments)
KNITTING

PRODUCTION OF
GARMENT TRANSPORT

ﬁ

TRANSPORT
— TRANSPORT
PACKAGING

DOWNSTREAM

TRANSPORT TO
STORAGE
USE AND END-OF-LIFE

Figure 32. System boundaries

Source: Fristads EPD: Green T-shirt 7988 GOT anddacheavy T-shirt 1912 HSJ, Registration
number S-P-01760, 04.03.2020, https://www.envirormen/Detail/?Epd=17061, 10.08.2020.

The scope of the study is important because the system bounaiagies
functional units are defined. A common way to present theraylsteindaries is
the block diagram which visually shows the relationship betweerptogesses
which are grouped in upstream, core and downstream processes ragatordi
IES program operator. Some program operators use the system lesimder
more than three life cycle stages and thus, the results aen@@$or more than
three life cycle stages. One T-shirt is a functional unit,igisdcommon to have
the whole product as a functional unit in the LCA. In LCA infation, this
EPD indicates which LCIA method, LCA software and LCI databes® used
for the calculation of LCA results. The information providsabut the LCIA
method, LCA software and LCI database can be helpful, however this
information may not be available in EPDs of other companies.

The environmental performances and the results from the LCAyrenged
in three tables: potential environmental impact (table 43 of resources (table
46), and waste production (table 47).
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Table 45. Potential environmental impacts of T-shir

Parameter Unit T-shirt Upstreany Core Tota|
Global . GOT 0,47 0,71 1,25
warming | oSS! kg CQed. 5 1,16 0,88 226
potential . . GOT 0,06 0,58 0,64
(Gwp)  |Biogenic kg CQeq. gy 0,05 0,12 0,19
Land use and GOT 0,00 0,01 0,01
land kg CQ eq.
transformation HSJ 0.00 0,01 0,01
GOT 0,47 0,82 1,37
Total kg CQeq. g, 1,16 0,93 2,31
Acidification potential (AC) kg SQ eq GOT 0,003 0,005 0,008
) HSJ 0,009 0,005 0,018
Eutrophication potential (EP kg PO% eq GOT 0,001 0,003 0,004
) HSJ 0,004 0,002 0,006
Formation potential af GOT 0,002 0,004 0,006
tropospheric ozone (POCP) Kg NVMOC HSJ 0,005 0,004 0,011
Water scarcity potential meq GOT 7,31 0,93 8,24
' HSJ 22,29 1,34 23,65

Source: Fristads EPD: Green T-shirt 7988 GOT andd&dcheavy T-shirt 1912 HSJ, Registration
number S-P-01760, 04.03.2020, https://www.envirarmen/Detail/?Epd=17061, 10.08.2020.

Table 46. Use of resources for T-shirt

Parameter Unit T-shirt Upstream Core Total
Primary Use as MJ, GOT 1.4 3,6 51
energy energy net calorific
resources tcarrier value HSJ 136 2,6 16,3
Renewable MJ, GOT 0 0 0
Used as raw net calorific
materials HSJ 0 0 0
value
MJ, GOT 1,4 3,6 5,1
Total net calorific
value HSJ 13,6 2,6 16,3
Primary Use as MJ, GOT 4,8 11,1 17,1
energy energy net calorific
resources tcarrier value HSJ 16,5 156 356
Non Used as raw MJ, GOT 0,24 0,00 0,24
renewable | rerials | netcalorific | o 0,38 0,00 0,38
value
MJ, GOT 5,0 11,1 17,4
Total net calorific HSJ 16,9 15,6 359
value
Secondary material K GOT 0 0 0
9 HSJ 0 0 0
Renewable secondary fuels MJ, GOT 0 0 0
net calorific
value HSJ 0 0 0
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MJ, GOT 0 0 0
Non-renewable secondary net calorific
fuels HSJ 0 0 0
value
Net use of fresh water m GOT 0,36 0,01 0,37
HSJ 421 0,02 4,23

Source: own work based on: Fristads EPD: GreenifT-8888 GOT and Acode heavy T-shirt
1912 HSJ, Registration number S-P-01760, 04.03.202&ps://www.environdec.com/
Detail/?Epd=17061, 10.08.2020.

Table 47. Waste production for T-shirt

Parameter Unit T-shirt Upstream Core Total
Hazardous waste disposed kg (|3—|Cs):]r % (()) (())
Non-hazardous waste disposed kg ?_'(;:I]' 88&5 %%97 %%(;
Radioactive waste disposed kg (;(;} % (()) (())

Source: own work based on: Fristads EPD: GreenifT-8888 GOT and Acode heavy T-shirt
1912 HSJ, Registration number S-P-01760, 04.03.202&ps://www.environdec.com/
Detail/?Epd=17061, 10.08.2020.

Table 45 shows results for the following impact categogksal warming
potential (GWP), acidification potential (AP), eutrophicatmstential (EP), as
well as formation potential of tropospheric ozone (POCP) aatkmscarcity
potential. Among these, the first four (GWP, AP, EP, and PO@Pg@nmon
impact categories used in EPDs of various program operatoese Tdre
program operators that provide results for more than four ingadegories. In
this EPD, the use of resources is provided for material andjemnesources,
both renewable and non-renewable (table 46). Other EPD prograaiapeay
use other parameters to present the use of resources, suddesitand iron
ore equivalent. This EPD shows the production of hazardous and remoltnaz
waste (table 47), which may not be available to other EPD progperators. In
the case of the two products analysed in this EPD, it can beudexdcthat the
GOT T-shirt has lower environmental impact than the HSJ T4niall impact
categories (table 45). The GOT T-shirt uses less non-reneaabtlleenewable
resources (table 46), but on the other hand, the GOT T-shintagesenore non-
hazardous waste than the HSJ T-shirt (table 47).

This EPD provides also information about product’'s charattsibased
on various standards and regulations (composition, fabric, maamipearea,
tensile properties, color fastness, rubbing, etc.), cotton, orgattdncoompany,
and references which are not presented in this example.



Challenges
(Bozydar Zidtkowski)

The environmental labels and declarations presented in the bookrdeliv
a concise overview of environmental mechanisms created iougaregions of
the world. On the one side, the three ISO-type ecolabels beupstrceived as
quite simple for understanding and application. On the other side, tlee hug
divergence of procedures throughout many ecolabelling schemesesoas
barrier for managers, decision-makers and social stakeholders.

The ecolabelling is just one of many instruments which constitatdield

for the perspective research agenda, first of all in treuleir economy (CE).
The new Circular Economy Action Plan from the year 2020 showed titiegdol
framework of future initiatives in the European Union. The Ciicp plans
focused mainly on such area$®s

1. “Climate neutrality by 20507,

2. "Resource-efficient and competitive economy” decoupled in growth
from resource use (dematerialisation of economy),

3. “Closed loop models” and fostering entrepreneurship among SMEs,

4. “Innovative models based on a closer relationship with customerss
customisation, the sharing and collaborative economy, and powered by
digital technologies, such as the internet of things, big, déwakchain
and artificial intelligence”,

5. “High-quality, functional and safe products, which are efficiand
affordable, last longer and are designed for reuse, repair, ahd hig
quality recycling” and ,sustainable services, product-as-semiadels”.

6. “Increase the effectiveness of the current Ecodesign frarkeveoor
energy-related products, including by swiftly adopting and
implementing a new Ecodesign and Energy Labelling Working Plan
2020-2024",

7. “Establish a common European Dataspace for Smart Circular
Applications with data on value chains and product information”,

8. “Promoting the uptake of green technologies through a systenliodf so
verification by registering the EU Environmental Technology
Verification scheme as an EU certification mark”,

9. Support of waste prevention, packaging and plastics (inctopiastics,
bio-based plastics, biodegradable or compostable plastics)legexti
construction and buildings, food, water and nutrients, “EU market for

490 Communication from the Commission to the EuropRariament, the Council, the European
Economic and Social Committee and the Committebe@Regions, A new Circular Economy
Action Plan for a cleaner and more competitive per€@OM/2020/98 final.
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secondary raw materials”, “facilitating preparing for re-uaad
recycling of waste”,
10. EU Ecolabel Regulation, the Product Environmental Footprint, EU GPP.
As a policy tool, ecolabels should be a part of a broader strategl|

management levels. Both in enterprise strategies and publiciepplthe
ecolabelling programs benefit from integration with other instnigyéout this is
not always a recipe for successful ecolabelling. The piigsiof supporting
ecolabels by other mechanisms, as e.g. “environmental managers&Tn sy
(EMS), Green Public Procurement (GPP), Ecodesign Directivg, Energy
Label and Environmental Technology Verification (ET¥Y can open quite
new horizons for business and society. The need for explorationesé th
domains is vast, because of the low research contribution so far.

Research and practice of environmental labels and deolwsatace at

present many challenges and trends. The following statementsvath
mentioning in this context:

1. New types of ecolabels are created, e.g. Korean CA-lab€lGlean air-
labelling), international Climate Neutral Certified labé&llastic-free
(certified by Flustix), for ecofruit and vegetable by-/co-produahd
many more,

2. "Demand for mandatory labels that provide information regarding
negative attributes, such as the content of heavy m&tals”

3. “Attributes with a negative impact, e.g., heavy metal coriteaeafood,
will not be labeled voluntarily?®?,

4. Better understand “interactions between various label typgdetween
labels and other types of information available to the consufffers”

5. “To simplify and harmonize standards through geographic and economic
regions”, without scarifying their “quality, credibility, consacy and
transparency®,

. Better understand the impact of ecolabelling on consumer betfgvior

. Better understand the "WTP for an antibiotic-free label,gasaf
a nutritional label, a carbon footprint label, a total environnemigact

~N O
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label, interaction effects of labels, and labels relatedheéocbntents of
negative attributes such as heavy metals in farmed seé&f6od”

“Design more effective, uniform and standardized product ladpeli
programs®*%

. “Better understand the impact of confounding factors on eco-

labelling™*®,

Increase in transparency requirements,

“Web-based comparison tools such as International Trade Centre’s
Standards Map (intergovernmental) and the Sustainability Standard
Comparison Tool (government-NGO partnersHis)”

“Smartphones equipped with sustainability applications (‘apps’)dcoul
help connect consumer decisions with their environmental and
biodiversity impacts®

The presented phenomena offer two perspectives, the firsoboneros the
efforts to adapt to the new situation and the second one concermsatevaich
require further studying.

There is a chance for all interested parties to derive mawibenefits from
the ecolabelling implementation. This depends on the disseminatioevof n
educational tools for environmental labels and declarations ardktsdopment
of the regulatory instruments in public policy. Systemic thinkmghis process
should facilitate the conversion of the created solutions into ngntri
components of the circular economy model.
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Blue Angel: https://www.blauer-engel.de
Cradle to Cradle: https://www.c2ccertified.org
ENERGY STAR: https://www.energystar.gov
Environmental Choice New Zeland:
https://www.environmentalchoice.org.nz

EU Ecolabel: https://ec.europa.eu

. FSC: https://fsc.org

. Green Dot: https://www.pro-e.org

. Green Seal: https://www.greenseal.org
. LEED: https://lwww.usgbc.org

Mobius loop: https://www.mobiusloop.co.uk
Nordic Swan: www.nordic-ecolabel.org
The International EPD System: https://www.environdec.com/
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