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Abstract
Purpose ISO 14020 series of standards provide guidance for establishing ecolabels and a classification based on three label types,
I, II, and III. They also determine the consideration of product’s life cycle and application of the life cycle assessment (LCA) in
ecolabeling. Still, the large number and variety of existing ecolabels has led to consumer confusion in the recent years. The
objective of this paper is to propose a characterization scheme for ecolabels and to provide recommendations for the enhancement
of existing ecolabel classification, questioning the current sufficiency of ISO.
Methods To reach the objective, we first create a sample of ecolabels covering forest and paper products as an example, to narrow
down the enormous number of existing ecolabels (over 460 as of August 2018). Second, we analyze their content, purpose, and
awarding criteria through a desk research. In parallel, scientific publication, reports, and standards are also analyzed. Third, based
on the obtained information, we define a list of ecolabel characterization attributes and their options and observe tendencies in
ecolabel development. Ultimately, based on the outcomes of the proposed characterization scheme, we give recommendations for
enhancement.
Results and discussion Ultimately, we compare a sample of 45 ecolabels against 18 attributes of the proposed characterization
scheme, including, among others, their ISO typology, life cycle perspective, awarding format, covered environmental aspects,
and scope. Regarding type I or type III label, ISO seems to be explicit and their requirements are well respected, including how
LCA is to be applied. However, approximately 60% of the explored ecolabels in our sample did not declare any ISO typology,
whereas none assigned a type II classification. These Bundefined^ ecolabels, as we call them, apply different awarding formats
and criteria in combination and hybrid forms that are not recognized and described by ISO or any other observed classification
approach. Misuse of the term BLCA^ is also perceived in such Bundefined^ initiatives.
Conclusions We conclude that the current ISO standards on ecolabels belittle the consequences that the increased number of
undefined ecolabels brings. We provide a list of recommendations for the enhancement of the current ISO classification in seven
topics, namely, awarding format, aspects diversity, operation scope, verification, reconsideration of the usability of ISO 14021,
new ISO classification, and transparency. Limitations of the study and outlook conclude the work.
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1 Introduction

The labeling of products is recognized as an action of an
organization to communicate product-specific information to
customers and end-users (Roe et al. 2014). In this context,
many consider environmental labels (or ecolabels) a suitable
tool to improve production and consumer decision-making, as
ecolabels provide valuable information when considering the
environmental qualities of a product (Bratt et al. 2011).
Environmental qualities are often credence characteristics of
products, i.e., the user cannot determine them by simple in-
spection or experience or they are expensive to judge even
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after purchase (Darby and Karni 1973; Bougherara et al.
2005).

However, as shown further in this paper, nowadays,
ecolabels are often developed on an individual and indepen-
dent basis. They serve particular needs, markets, and credence
products and have different awarding approaches and criteria.
Thus, different ecolabels exist worldwide. This profusion can
lead, on one hand, to consumer confusion given the multiplic-
ity of information formats (OECD 1997; Dendler 2014;
Janßen and Langen 2017; Brécard 2014), and, on the other
hand, to overlap and antagonize between environmental labels
and label types (Allison and Carter 2000; Banerjee and
Solomon 2003; Engels et al. 2010; Goossens et al. 2017;
Horne 2009).

1.1 Environmental labels and the role of ISO

As ecolabels serve different communication purposes and
consist of different formats, the International Organization
for Standardization (ISO) provides general definitions and
principles for the establishment of voluntary ecolabels through
the standard ISO 14020 (ISO 2000). Furthermore, three broad
types of voluntary labels have been defined through the fol-
lowing standards, which are as follows:

1) ISO 14024 (ISO 2018) on type I environmental labels or
ecolabels—these are multi-criteria-based, third-party-
verified labels awarded to products that fulfill certain
product environmental criteria based on life cycle
considerations;

2) ISO 14021 (ISO 2016) on type II environmental labels,
known as self-declared environmental claims, issued in
the form of a claim, stamp, label, or declaration; and

3) ISO 14025 (ISO 2006a) on type III environmental decla-
rations, known also as Environmental Product
Declarations (EPD). These are third-party verified, quan-
titative declarations based on a Life Cycle Assessment
(LCA) of the product, according to ISO 14040 (ISO
2006b) and apply Product Category Rules (PCR) that
are designed specifically for the particular product group
in focus.

Being internationally recognized and accepted, these three
types have existed for almost 20 years now without being
substantially modified (despite the updates of ISO 14021
and ISO 14024 in 2016 and 2018, respectively, when only
minor revisions were undertaken). By revising the existing
literature, a question has arisen whether the current ISO typol-
ogy is sufficiently covering all varieties of existing ecolabels
and their multiple characteristics. Galarraga Gallastegui
(2002) identified weaknesses in the current type I labeling
schemes, among which the lack of sufficient categories for
the classification of the different types has been pointed out.

The United Nations Environmental Program (UNEP) called
upon an improved classification framework for ecolabels be-
yond the existing Bsuperficial^ ISO levels to catalyze their
better understanding (UNEP 2005). Cobut et al. (2012) gave
the example of the Forest Stewardship Council (FSC) label,
which was considered as a type I label in their study, although
they stressed that it is not a multi-aspect label (a core principle
of type I labels, according to ISO 14024), but certifications
undergo a third party review and cover key environmental
issues. Similar to their outcomes, a publication by the
Organization for Economic Co-operation and Development
(OECD) concluded that the current ISO typology fails to rep-
resent the full diversity of ecolabels nowadays and that all
further efforts of ISO on looking at additional standards to
cover all types of environmental labels have been concluded
(Gruère 2013). The study concluded that the diversity and
unequal growth in the increase of ecolabels were driven by
the combination of Btraditional^ labels (e.g., type I) and Bmore
recent^ types.

1.2 Other classification approaches

Prior to the publication of the first versions of ISO 14020
series, a study by the United States Environmental
Protection Agency (US EPA) (see EPA 1998) provided a clas-
sification according to a number of attributes, e.g., operation
scope, verification, and compulsoriness (we further describe
these in Section 3.1.6, Section 3.1.10, and Section 3.1.11,
respectively). In 2005, Rubik and Frankl (2005) proposed a
classification based on the compulsoriness of ecolabels.
Building on their findings, a study conducted by Horne
(2009) also proposed a classification founded on the
compulsoriness of the labels, but with focus on product sus-
tainability and routes to sustainable consumption.
Additionally, the OECD (Gruère 2013) provided characteriza-
tion criteria in the context of an international overview of
environmental labeling. The study at hand builds upon their
findings. Nevertheless, none of these classification ap-
proaches have aimed at or have achieved the substitution of
ISO typologies as a classification system applied in practice.

1.3 Objectives of the study

Given the extensive literature on the profusion of ecolabels
and consumer confusion, there is still a sparse scientific con-
tribution on improving the characterization and classification
of ecolabels. Therefore, this work aims at proposing a charac-
terization scheme for ecolabels and at providing recommen-
dations for the enhancement of ecolabel classification. This is
based on a list of attributes for the description of ecolabels and
builds on the classification approaches listed in Section 1.2. In
this paper, we use the term Battribute,^ defined by the Oxford
Dictionaries (2018) as Ba quality or feature regarded as a
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characteristic or inherent part of something,^ i.e., of an
ecolabel. An attribute in this work is considered as a synonym
of a characteristic.

The two-fold objective of this paper aims to contribute to
both the science and practice by developing a scientifically
sound approach for ecolabel characterization and by propos-
ing improvements in the classification used by stakeholders.
We reach the objective by fulfilling the following research
tasks:

1) Development of a representative ecolabel sample;
2) Content and criteria analyses of the sampled ecolabels

and attribute identification;
3) Characterization scheme setting and recommendations

for the enhancement of ecolabel classification.

Section 2 describes the method undertaken to achieve the
research tasks. Section 3 shows the results, overviews the
proposed characterization scheme, and ultimately provides
recommendations for the enhancement of ecolabel classifica-
tion based on the identified challenges. Section 4 provides the
conclusions and outlook.

2 Methods

This paper represents an analytical study based on an online
desk research. The following sub-sections describe the steps
undertaken to reach the proposed research tasks.

2.1 Development of a representative ecolabel sample

As a first step, we created a list of 91 ecolabels, shortlisted out
of the online Ecolabel Index database (Big Room Inc. 2018),
being the largest free ecolabel directory that contains over 460
entries (as of August 2018). We narrowed down the many
environmental labels by focusing only on the ones that assert
to certify products under the category BForest products/
Paper.^ The category was predefined by the database, and
we used it as a search term. We selected paper and forest
products (used for paper products) as an exemplary product
group that consists of a complex supply chain, several
manufacturing steps, and intermediate and final products.
Consequently, the stakeholder spectrum was recognized to
be very broad, suggesting that many different ecolabels could
be found along the supply chain.

We assumed that by limiting the excerpt to a certain prod-
uct group, we would risk missing out on covering ecolabels
with important qualities for completing the list of attributes for
ecolabel characterization. Thus, being aware that this could be
a biased choice, as a second step, we added five complemen-
tary labels in our analysis, which would normally not fit under
this product category (e.g., EU Energy label). The additional

labels considered were either new initiatives with the potential
to become relevant for the market (e.g., The European Product
Environmental Footprint, PEF1) or they held certain attributes
that were important to be discussed herewith, but not those
possessed by any of the preselected labels (e.g., WindMade).

Ultimately, due to the lack of access to information (e.g.,
published documentation or operational webpages), English
or German translation, general inactivity of the program, or
duplication, i.e., same ecolabel multiplied in different coun-
tries, the final list was reduced to 45, including the five com-
plementary ones. The complete ecolabel sample that we
worked with and the information on the data collection can
be found in the Electronic Supplementary Material, sheet
BDatabase.^ The sample contains initiatives introduced be-
tween 1978 and 2013, covering 27 countries and the
European Union and grouped in four categories.

Three ecolabels of the sample were dedicated only to paper
products, while another four were related to forest manage-
ment (including chain of custody certification). The rest were
categorized as multi-sectorial labels (see Section 3.1.5), also
covering forest and paper products. This list included four
type III programs. In addition, PEFwas includedwith the pilot
study on BIntermediate paper product^. PEF and one type III
program (i.e., FP Innovations) were taken from Minkov et al.
(2015), since they were not listed in the Ecolabel Index
database.

2.2 Content and criteria analyses of the sampled
ecolabels and attribute identification

To identify the attributes for ecolabel characterization, three
steps were undertaken. First, through an online desk research,
we reviewed 90 documents—mostly scientific publications,
but also reports and standards—to study the development of
and challenges related to ecolabels and to compare existing
classification and characterization approaches. This includes
the ISO criteria and principles regarding environmental labels.
The obtained information was used to support the motivation,
formulate the research objectives, and back the final recom-
mendations. Nevertheless, only four of the identified docu-
ments related to ecolabel characterization and classification
(listed in Section 1.2).

Scientific literature was collected through the scientific ci-
tation indexing service BWeb of Science2^ by using the
predefined search terms Becolabel,^ Benvironmental label,^
Benvironmental claims,^ Blabeling scheme,^ and Becolabel

1 According to Bach et al. (2018), the PEF initiative is currently in transition
phase until 2021 and it is not yet decided what the outcome would be used for,
e.g., an ecolabel or something else. However, it aims at the development of a
harmonized environmental footprint methodology, including the communica-
tion of environmental performance based on relevant criteria (EC 2013;
Lehmann et al. 2016)
2 https://webofknowledge.com/
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classification.^ Other documents like standards, guidelines, or
reports were also identified by internet searches with identical
keywords. Program documentation and guidelines for the
overall administration and operation of the shortlisted 45
ecolabels were obtained by an online search through their
webpages. No publication time restrictions were applied to
the overall desk research.

Second, we analyzed the selected ecolabels by exploring
the content of their program guiding rules and awarding
criteria, looking for distinctive attributes and their options.
Based on these outcomes and the findings of the identified
studies from the past that relate to ecolabel characterization
and classification, we elaborated an initial list of attributes,
from which ecolabels could be characterized. For multi-
sectorial labeling programs (e.g., Blue Angel), we reviewed
the awarding criteria that related only to forest and paper
products.

Third, once an initial list of attributes was created, we fur-
ther refined them by, e.g., excluding or merging certain attri-
butes or certain options of an attribute. This was an iterative
process of additional desk research and working individually
on each considered ecolabel in a greater detail. Lastly, we
defined categories, based on thematic similarities to classify
the attributes, thereby to improve their presentation.

All attributes and their respective options are individually
discussed in Section 3.1 supported with data for the distribu-
tion of ecolabels from the sample.

2.3 Characterization scheme setting
and recommendations for enhancement of ecolabel
classification

Subsequently, we summarized the identified attributes and
their options together in a form of a characterization scheme.
The scheme was, then, applied to the ecolabel sample and
juxtaposed with the existing ISO typology (see Section 3.2).
A detailed description of each ecolabel according to the de-
fined attributes and the characterization scheme is given in the
Electronic Supplementary Material, sheet BDatabase.^ Based
on the information gained, we, then, identified gaps and chal-
lenges and gave recommendations for the enhancement of
ecolabel classification (see Section 3.3).

Figure 1 gives a schematic overview of the steps undertak-
en to achieve the objectives of the paper.

3 Results and discussion

The following sections describe and discuss the results of the
study. First, we overview the list of attributes, and, then, we
analyze the findings related to each defined attribute individ-
ually and their respective options using statistical data from
the ecolabel sample. Lastly, we overview the characterization

scheme and conclude the section by also identifying the po-
tential gaps and challenges and our recommendations for
enhancement.

3.1 Identified attributes for ecolabel characterization

Following the describedmethod in Section 2.2, we established
a list of 18 ecolabel characterization attributes, grouped in four
categories (see Table 1). Each attribute is individually de-
scribed in Section 3.1.1 to Section 3.1.18, and, where relevant,
the distribution of the respective attribute options per attribute
in the ecolabel sample is given. A note has to be made, how-
ever, that the distribution shares are influenced by and valid
only for the product group we examined.

3.1.1 ISO typology

ISO defines three broad types to classify voluntary labels (see
Section 1.1). We, first, observed how these three types were
distributed among the examined ecolabels. About a third of
the ecolabels were classified as type I, whereas about 10%
were type III. Almost 60% did not characterize with any
ISO typology. Moreover, no ecolabel was explicitly declared
to be type II. This is shown in Fig. 2.

It was not a straightforward decision as to how to determine
these undefined ecolabels and whether any of them were typ-
ical self-declared environmental claims (i.e., type II) or if they
were any others that were different from the three ISO types.
On the one hand, as the requirements of ISO 14021 are broad,
ecolabels cannot automatically be assigned as type II. On the
other hand, some of the ecolabels go beyond the standard’s
requirements. For example, approximately half of them de-
clare undergoing an independent third-party certification,
which according to the standard is not mandatory and already
a step further from a regular self-declared claim.

In this regard, certain cases of undefined ecolabels have
been addressed by some authors (e.g., Horne 2009; Leire
and Thidell 2005; Panainte et al. 2014), by calling them Btype
I-like^ labels, as they bear certain type I qualities, but address
only a single environmental aspect or a single product group
(see Section 3.1.6 and Section 3.1.8). Similarly, others can be
considered as declaration type of statements, but to cover only
a single phase of the product’s life cycle, thus not qualifying as
type III. Nevertheless, we refrained from categorizing them
under a specific typology, as there could be many combina-
tions, but we generally called them Bundefined^ ecolabels and
describe their differentiating attributes further in this work.

3.1.2 Awarding format

The awarding format of an ecolabel has an effect on the level of
information that the consumers receive and on the way they are
likely to interpret this information (EPA 1998; Weinrich and
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Spiller 2016). Keeping the ISO classification aside, we distin-
guished three main awarding types and four sub-types out of
our examination (described in Table 2 and quantified in Fig. 3).

According to Wu et al. (2014), seal-type ecolabels can be
seen as a benchmark, awarding a product that meets the
predefined performance criteria. Rating type ecolabels are
considered as a newer initiative, implementing different levels
of benchmarks (i.e., grades or ranks). These are seen as more
comprehensible and provide the most information among oth-
er alternatives, such as seal-type ecolabels (Emberger-Klein
and Menrad 2018). Weinrich and Spiller (2016) considered
rating-type ecolabels as an important tool to promote product
differentiation, thus, justifying the eventual increased interest
in them by policymakers. Policy regulation or strong retailer
commitment would also be needed if rating ecolabels are used
to indicate not only the superiority but also the inferiority of

products (e.g., a traffic light classification also indicating bad
performance) (Thøgersen and Nielsen 2016).

When juxtaposing the ISO types with the complete range
of awarding formats that we identified, the classic type I labels
conform to the Bseal^ ones, whereas the type III ones conform
to the Bnon-sealed^ declarations. However, what is more in-
teresting, the existent ISO typology approach seems insuffi-
cient and fails to cover the many different awarding types that
exist and operate on the market nowadays.

3.1.3 Aspects diversity

This attribute examines whether ecolabels covered additional
aspects aside from the environment. We counted that around
30% of the ecolabels also considered social aspects. However,

Fig. 1 Description of the method
flow

Type I
33%

Type II
0%

Type III
9%

Undefined
58%

Fig. 2 Distribution by ISO typology of ecolabels from the sample

Table 1 List of identified characterization attributes divided into four
categories

• Communication characteristics
1. ISO typology
2. Awarding format
3. Aspects diversity
4. End-user focus

• Life cycle characteristics
5. Life cycle perspective
6. Multiplicity of covered aspects
7. Operation scope

• Standard characteristics
8. Sector scope
9. Geographic scope
10. Verification
11. Compulsoriness
12. Governance
13. Financing
14. Purpose
15. Longevity

• Conclusive characteristics
16. Transparency
17. Comparability
18. Environmental excellence

Int J Life Cycle Assess (2020) 25:840–855844



our analysis showed that often the criteria were only qualitative
and, in most cases, focus on social issues within local commu-
nities, health and safety issues related to employees, labor and
wages, facilities and workplace, etc. Moreover, social criteria
did not evidently relate to the product under evaluation, but
rather to the organization (see Section 3.1.7). However, only
around 20% of the organization-awarding ecolabels in our

sample declared covering social aspects. Furthermore, a clear
trend could not be observed where newer ecolabels considered
social criteria more often than the older ones. Nevertheless, an
expert survey among academic researchers and practitioners
conducted by Shao et al. (2017) showed that health, safety,
and labor issues ranked in the top 10 among other environmen-
tal aspects in the subject of sustainable consumption.

Table 2 Identification and
description of the existing
awarding formats

Type Description

1. Seala • These ecolabels provide simple binary pass–fail information (UNEP 2005)

• Products either comply with the criteria of the ecolabel program or fail to be
awarded (Thøgersen and Nielsen 2016) (e.g., EU Ecolabel and all type I labels)

• Products awarded in the same product category cannot be compared (Cobut
et al. 2012)

• Type II claims, such as, e.g., Bcompostable,^ are also included under this
category

2. Rating • These ecolabels demonstrate a level of superiority between products by ranking
them on a predefined scale (e.g., Gold, Silver, Bronze)

2.1. Rating (non-sealed) • Products are ranked based on their performance without minimum criteria to
be covered or a seal to be awarded (e.g., EU Energy label)

2.2. Rating (sealed) • Prior to the ranking, the ecolabel is awarded to a product with a seal after
complying with certain minimum performance criteria (e.g., Cradle to
Cradle Certified™ Products Program)

3. Declaration • These ecolabels consist of declarations of quantifiable results based on pre-set
list of categories

3.1. Declaration
(non-sealed)b

• These ecolabels provide quantified environmental data using predetermined
parameters

• ISO type III labels (e.g., Earthsure) fall under this category, for which
comparative assertions are not allowed (ISO 2006a)

3.2. Declaration (sealed) • The product obtains a seal for covering minimum criteria in addition to the
declaration of pre-defined categories of results (e.g., WindMade)

a Entitled also as Bseals-of-approval^ by EPA (1998) and Horne (2009)
b Several declaration-based ecolabels did not conform fully to ISO 14025 and, therefore, could not be classified as
type III declarations but still served similar purposes; thus, they were accounted for in this study

Fig. 3 Distribution by awarding
format of ecolabels from the
sample
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3.1.4 End-user focus

The most common differentiation of the end-user communi-
cation focus of ecolabels is between the end consumer (busi-
ness-to-consumer, B2C) and businesses (business-to-busi-
ness, B2B). In their publication, Gruère (2013) distinguished
two more types of communication channels, i.e., business-to-
government (B2G) and government-to-consumer (G2C), of
which we did not have examples in our sample.

Seal- and rating-type ecolabels are usually better under-
stood by consumers than declaration-type ecolabels. The for-
mer are less demanding in terms of the technical knowledge of
the users, although they sometimes may be oversimplified and
judgmental (Banerjee and Solomon 2003; Horne 2009).
Moreover, they are considered a useful tool for consumers,
due to their benchmarking properties (see Section 3.1.2). In
contrast, the declaration type of labeling (e.g., type III labels)
is a common way of B2B communication where technical
knowledge in processing complex sets of results is ensured
on both the producer and consumer sides. In our sample, we
observed almost even distribution of ecolabels that focused on
B2B, B2C, and those covering both.

3.1.5 Life cycle perspective

Principle 5 of ISO 14020 postulates that the development of
ecolabels shall take into consideration all relevant aspects of
the product’s life cycle (LC) (ISO 2000). Life cycle thinking
(LCT) and the application of LC-based evaluation tools (like
LCA) in product certification are important, since it assures
that burdens are not shifted between the different LC stages.

Through the online desk research, it was difficult and un-
certain to track how ecolabels considered an LCT perspective
and how they eventually applied LCA at the stage of criteria
development. However, what we could observe with higher
precision was to what extent these were addressed in their
awarding criteria. In our analysis, we distinguished three var-
iations of ecolabels according to the LC perspective and the
application of LCA:

& Non-LC based—these can be product-based ecolabels that
only consider a single stage or attribute of the product in
their awarding criteria. Accounting of the complete LC at
the stage of criteria development is not necessary, neither
an LCA study is performed at any point (e.g., Chlorine-
Free Products Association).

& LC-based—these ecolabels require only a qualitative LC
screening of a product under consideration at the point of
criteria development, whereas the awarding criteria could
only focus on particular LC stages. A full LCA study is
not necessarily performed. The classic ISO type I
ecolabels fall under this category.

& LCA-based—such ecolabels consider all relevant envi-
ronmental aspects of a product throughout its entire LC
(cradle-to-grave), and full conformance with ISO 14040
(2006b) is required. ISO type III labels fall under this
category.

Figure 4 shows the profile of the observed ecolabels re-
garding their LC perspective. About a third of them declared
a non-LC perspective. Another third accounted themselves as
LC-based, whereas the last third declared that their criteria
were based on full LCA. Regarding the latter finding, 29%
of these were type III labeling programs (for which, an ISO-
conformant LCA study is anyhow mandatory). Another al-
most a third were other ecolabels that require LCA studies to
be conducted. Strikingly, for over 40%, we could not prove
through our research that they required a complete LCA for a
product to meet certain criteria. This finding raises the ques-
tion regarding the potential misuse of the term BLCA^ in the
subject of ecolabeling.

Almost 70% of the undefined ecolabels did not require a
full LCA. Ecolabels were mostly based on specific environ-
mental concerns within a particular product sector and on a
particular LC stage of the product, rather than on a complete
LCA. No clear tendency was observed toward an increased
adoption of LCA by newer ecolabels.

3.1.6 Multiplicity of covered aspects

Ecolabels can be characterized based on the types and number
of environmental aspects that they consider in their assess-
ment criteria and the results profile they disclose, respectively.
Herewith, we distinguished them only as single- and multi-
aspect. Single-aspect ecolabels cover and report only one en-
vironmental aspect (e.g., CO2-eq. emissions or recycled con-
tent), whereas the multi-aspect ones cover more than one.
When it comes to LCA-based ecolabels, the communication
of LCA results by a single or incomplete set of impact aspects
shall be considered carefully due to the risk of burden-shifting
between impact categories.

The majority (over 70%) of the ecolabels examined in this
study were multi-aspect labels, to which the classic type I and
III labels belong. Of the rest—the single-aspect ones, which
did not follow within any ISO typology—approximately 65%
were carbon footprint labels (e.g., based on single-impact cat-
egory LCA studies or other accounting methods), and the rest
were awarded as single aspects, such as energy consumption,
share of renewable energy sources, or content/lack of certain
substances (e.g., chlorine-free products).

3.1.7 Operation scope

The operation scope defines whether an ecolabel characterizes
a property of the product, a production process, or an
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achievement of an organization. The former is usually what
ecolabels refer to. However, as seen in our analysis, some can
also address production processes or organizations (ISEAL
2015; Roe et al. 2014) (see, also, Section 3.1.3). Therefore,
the operation scope can be distinguished between the
following:

& The performance of a product—the ecolabel characterizes
a property of the product or an ingredient of the product
(e.g., the Biodegradable Products Institute Label awards a
level of biodegradability) or the product use (energy
efficiency);

& The performance of a production process—awarding
criteria are developed regarding a step of or the whole
production process or method (e.g., FSC, awarding sus-
tainable forest management);

& The performance of an organization—in this case, an
ecolabel awards certain achievement of an organization
(e.g., LowCO2 Certification, certifying the relative de-
crease of an organization’s carbon footprint). The certifi-
cation of an organization can be further related to a spe-
cific site (physical location) or to the overall performance
or commitment of a company.

In the ecolabel sample, we observed all three types of op-
eration scope; over three quarters of all characterize the per-
formance of a product. The other two categories were equally
distributed—approximately 10% each. Only undefined
ecolabels certified the performance of organizations. The ma-
jority of LCA-based ecolabels certified the performance of
products; nevertheless, beyond ecolabeling, LCA can be ap-
plied also to production processes and organizations (e.g., see
Martínez-Blanco et al. 2015).

3.1.8 Sector scope

Regarding their production sector scope, ecolabels can be ei-
ther sector-specific or multi-sectorial. In the first case, only
one sector is covered and ecolabels are usually tailor-made
for a specific problem at hand (de Boer 2003), e.g., Ancient

Forest Friendly™. Multi-sectorial ecolabels cover products
from different sectors; certification criteria are usually devel-
oped for each product group individually (e.g., Blue Angel).
Such ecolabels are usually well suited to product sectors
where the criteria are relatively easy to define and where Bno
controversial political conflicts exist^ (Truffer et al. 2001).

Among the observed ecolabels, a quarter are sector-specif-
ic, and these are all undefined by ISO. All type I and type III
labels are multi-sectorial, except for FP Innovations, an ISO
type III operator serving the wood industry.

3.1.9 Geographic scope

Ecolabels can have a national, regional, or international per-
spective and scope. Regional ones are rare. Among the exam-
ined ecolabels, we considered the European-based initiatives
like the EU Ecolabel, EU Energy label, and PEF (being
around 7% of all) as regional. National and international
ecolabels had an almost equal share of the rest (approximately
36 and 42%, respectively). Over 16% of the ecolabels could
not be defined. It was noticeable that type I and type III labels
were usually national-based initiatives, whereas most of the
others declared an international scope (almost 60%).

3.1.10 Verification

Verification refers to the confirmation, through the provision
of objective evidence, that all criteria and requirements of an
ecolabel are met (ISO 2018). This confirmation is considered
critical in strengthening the reliability of an ecolabel
(Nikolaou and Kazantzidis 2016). We distinguished three
types in our work. Since the ISO 14020 series do not use a
harmonized terminology on this matter, we had to adjust the
definitions, by using as a starting point the definitions by ISO
17000 on vocabulary and general principles for conformity
assessment (ISO 2004):

& First-party verification—performed by the organization
that applies for the ecolabel itself.

Fig. 4 Distribution of ecolabels
from the sample by life cycle (LC)
perspective
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& Second-party verification—performed by an independent
verification body that can be internal to the labeling
program.3

& Third-party verification—performed by an independent
third-party verification body that is external to the labeling
program.

No verification is certainly an option, too. In our sample,
only one ecolabel stated that verification was not required;
two ecolabels performed a first-party verification. A total of
60% relied on a third-party (here, including all type III labels)
and twice less used a second-party. Each of the listed verifi-
cation forms could be observed in the undefined ecolabels.

3.1.11 Compulsoriness

Labels can be either voluntary or mandatory. The latter are
relatively rare; examples according to the EPA (1998) and
Rubik and Frankl (2005) can be, e.g., hazards or danger labels
(e.g., a pesticide content label) or related to information dis-
closure (e.g., an energy label), i.e., they apply to only a spe-
cific set of goods and characteristics, and aim to reach stan-
dardized information disclosure (Gruère 2013). In this regard,
ISO discourages any mandatory characteristic for environ-
mental labeling programs individually, Bincluding those de-
veloped or operated by government-sponsored agencies^
(ISO 2016). Nevertheless, in practice, an ecolabel can become
pseudo-mandatory in cases when major market players adopt
it and further insist that their suppliers conform to it or when a
producer is Bforced^ to use a certain label, because all its
competitors do so. The only mandatory label in our sample
is the EU Energy label, which is driven by EU legislation.

3.1.12 Governance

The mode of governance is critical to understand the incen-
tives behind an ecolabel (Gruère 2013; Li and van’t Veld
2015). One can divide ecolabels mainly by governmental or
private ones. Furthermore, we defined an additional category
for governmental initiatives that were managed by private
companies, i.e., quasi-governmental. Private ecolabels can
be managed by private for profits (PFP), private for non-
profits (NPO), or non-governmental organizations (NGO).
Usually, the market influence and penetration of programs
run by governments is much higher when compared to the
private ones (Banerjee and Solomon 2003).

Figure 5 represents the establishment of ecolabels from
1978 to 2015, showing a tendency of governmentally owned

and operated ecolabels giving in to private initiatives. There
have been no newly established governmental ecolabels since
2003, and almost all of them were established in the early 90s.
An exception is PEF, counted separately here as a governmen-
tal initiative but is currently in the transition phase (Bach et al.
2018).

In our ecolabel sample, governmentally managed ecolabels
had a share of approximately 25%. The rest were divided into
PFPs, NPOs, and NGOs. We further observed that type I la-
bels were typically governmentally (or quasi-governmentally)
managed, whereas the rest (apart from the EU Energy label
and PEF being governmental but not type I) were privately
managed initiatives.

3.1.13 Financing

Ecolabel program holders apply a variety of combinations of
funding sources, such as private or governmental financing,
fees and/or member dues, donations, or industry funding, and
hardly any rely on only one source. We obtained an average
profile of the funding sources using data available for 34
ecolabels in our sample (see Fig. 6).

Apart from ecolabel fees, which is a source of financing
applied by all ecolabels, the results showed that type I labels
also rely on governmental subsidies. On the contrary, type III
labels in the sample were financed only via license registra-
tions and/or annual fees and member dues. Donations and
industry funding were shown to be important funding sources
for many of the undefined ecolabels. A small share came from
conference revenues or investment incomes (indicated as
Bothers^ in Fig. 6).

Specific classification based on pricing could not be ob-
served, as data were scarce and very heterogeneous.
Financing was used as an additional sub-category under the
attribute Transparency (see Section 3.1.16).

3.1.14 Purpose

Regarding their purpose, certain ecolabels can serve as a
benchmark of achieving certain ideals or excellence (e.g.,
EU Ecolabel). We call these ideals-centric.4 Others serve at
the bottom line to show the avoidance of certain adversities,
e.g., Bchlorine free paper^ ecolabels like the Chlorine-Free
Products Association. Likewise, are the social labels or
ecolabels that contain social criteria, claiming that their prod-
ucts have been created at least in a socially acceptable manner
(e.g., Climatop). We call these adversity-centric. This catego-
rization is applicable only for the seal and rating labels and is

3 In contrast to this adapted definition, ISO 17000 determines a second-party
as an activity that is performed by a body that has a user interest in the object
(e.g., purchasers or users of an ecolabel), which cannot be the case in
ecolabelling.

4 According to de Boer (2003), ideals-centric labels are seriously criticized
because they do not provide methodology to clearly distinguish individual
products across an entire product category.
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based on the work of de Boer (2003). We categorized decla-
ration types of ecolabels as Bneutral^ under this category.

In our analysis, all type I labels were logically defined as
ideals-centric, whereas type III labels were neutral. For the
rest, a mixture between ideals- and adversity-centric ecolabels
was observed, whereas the latter were very few in number
(below 10%).

3.1.15 Longevity

This attribute defines the fate of an ecolabel after expiration.
An ecolabel can be either issued once and never be a subject of
further verification again, or it can be updated (e.g., after ex-
piration). The former we called Bsingle-issued^ ecolabels. In
cases when an update is foreseen, an assessment and verifica-
tion are required after a certain period or after the ecolabel
criteria are revised (e.g., for type I labels). Significant changes
in system elements (e.g., raw materials, suppliers) can be a
driving force for, e.g., type III declarations to be updated.
We named such ecolabels as Brenewable.^

Moreover, an ecolabel can also imply improvement re-
quirements, i.e., the product must demonstrate an improved
performance on a regular basis (e.g., a reduction of CO2 emis-
sions during the use phase by 10% every two years).We called
this type Bimprovement-based ecolabels^ or Breduction
claims.^

Regarding this attribute, our examination showed that all
type I and type III were classified as Brenewable,^whereas for
the rest, the information was controversial. BSingle-issued^
were usually the type II self-declared labels and, in our sam-
ple, many of the undefined ones, among which we also de-
tected Bimprovement-based^ approaches.

3.1.16 Transparency

Transparency is an indication of credibility and trust in an
ecolabel, and it is undeniably worth observing. It should be
assured through all stages of the ecolabel’s development and
operation (ISO 2018). In this relation, Principle 4 of ISO
14020 states that Binformation concerning the procedure,
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methodology, and any criteria used […] shall be available and
provided upon request […]^. Furthermore, Principle 9 de-
velops on the necessity of relevant information on the envi-
ronmental aspects of labeled products l to be accessible by
purchasers (ISO 2000).

Gruère (2013) examined the transparency of ecolabels
based on the following two factors: (1) the available informa-
tion on the ecolabel setting process and (2) the available in-
formation on the publication of awardees. In addition to this,
we included another sub-attribute, (3) access to information
on financing.

In the final sample, we included only ecolabels for which
information on the ecolabel setting process was assured; how-
ever, information on the awardees was available for two thirds
of the cases. Data were mostly missing for the undefined
ecolabels and type I labels. Regarding access to information
on funding, information on the funding profile was obtained
for 75% of the ecolabels (see Section 3.1.13), but only a third
provided quantitative data on pricing.

3.1.17 Comparability

Comparability is an important attribute of an ecolabel when
evaluating or promoting products (Marin and Tobler 2003).
However, as the estimation of how an ecolabel ensures com-
parability between awarded products is subjective, we did not
provide quantitative results of the observed ecolabels, but we
base our estimation on the ISO requirements. As set by ISO
14025, type III should assure the user with the most objective
level of comparability5 among the three ISO types as long as
the compared EPDs are based on the same PCR (Minkov et al.
2015). Type I ecolabels were counted at a level below, since a
comparison is not possible between the products awarded the
same ecolabel if a binary awarding is applied. Type II labels
are very diverse in their criteria setting process, thus a level of
comparability could not be adjudged. Nevertheless, ISO
14021 devotes a substantial part of the standard on defining
rules for comparative claims.

3.1.18 Environmental excellence

This attribute determines whether an ecolabel assures condi-
tions that allow for the demonstration of excellence by the
labeled products among other products. Type I ecolabels pro-
mote environmental excellence by delivering credible infor-
mation to consumers regarding the most environmentally
friendly products on the market, also assuring in the criteria
setting process that a certification is awarded only to the best
performing products of a product category. In contrast, type III
labels do not inform the end-user about environmental

excellence, as they only provide the buyer with the environ-
mental profile of the certified product and every product can
theoretically obtain a declaration. Regarding type II and all the
other undefined ecolabels, environmental excellence could be
promoted, depending on the awarding criteria and ecolabel’s
objectives. Due to the subjective character of this attribute,
quantitative results are not provided.

3.2 Characterization scheme setting

In this sub-section, we overview the proposed attributes and
their options in a characterization scheme, grouped under four
topics. In addition, we provide a map of those attributes with
the existing ISO and undefined types of ecolabels (see
Table 3). As an outcome, recommendations for the enhance-
ment of the current ecolabels characterization are proposed.

It is important to mention that, as no ecolabels were clas-
sified as type II in our sample, in the conclusive attributes
(numbers 17 and 18 in Table 3), we evaluated the responses
for type II based on the prescription of ISO 14021, but not on
the results of the ecolabel sample. Moreover, the results in
Table 3 are given in relative scores and are based on a mean
value for the representative set (calculation formula is provid-
ed in the Electronic Supplementary material, sheet
BScheme^). Results are valid only for the examined ecolabel
sample in this study.

3.3 Recommendations for the enhancement
of ecolabel classification

The outcomes and findings of the analyzed ecolabels and the
proposed characterization scheme in the preceding sections
represent scientifically justified evidence that underline the
need for improvements in the current existing classification
of ecolabels.

By comparing the existing ISO typology against the pro-
posed characterization scheme (summarized in Table 3), two
main conclusions could be drawn, which are as follows: on the
one hand, the standards on types I and III (ISO 14024 and
14025, respectively) are strict, clear, and demanding by their
nature. Ecolabels declaring an affiliation to types I or III are
well defined and much latitude is not allowed. However, these
were about less than half of the ecolabels that we workedwith.
Furthermore, we observed a standstill in the development of
new type I programs for several years, whereas type III have
also seemed to have reached their peak (Arvizu-Piña and
Cuchí Burgos 2017). On the other hand, about 60% of the
observed ecolabels could not be assigned to any ISO type,
whereas the added value to declare type II was not accounted
by any ecolabel. These undefined ecolabels were character-
ized by each existing attribute option (see Table 3).

Given the above-mentioned findings and assuming that the
ISO typology is the classification scheme used the most in

5 BComparability^ shall not be confused with Bcomparative assertion^ which
is explicitly forbidden by ISO 14025.

Int J Life Cycle Assess (2020) 25:840–855850



practice (see Section 1.2), we call for a revision and upgrade of
the currently existing ISO typologies and their respective stan-
dards. Herewith, we provide several specific recommenda-
tions for improvement.

3.3.1 Awarding format

We identified five different types of awarding formats (see
Table 2), whereas currently only two have been

Table 3 Overview of the proposed characterization scheme and semi-
qualitative comparison between the three ISO types and undefined ones;
indication in the table is based on relative scores from 0 to 15: [XXX],
always (15); [XX], frequently (8–14); [X], rarely (1–7); [ ], never (0)

No Attribute Type I Undefined
(type II)

Type III

Communication characteristics

1 ISO typology XXX XXX

2 Awarding format

Seal XXX XX

Rating (non-sealed) X

Rating (sealed) X

Declaration (non-sealed) X XXX

Declaration (sealed) X

3 Aspects diversity

Environmental (only) XX XX XXX

Social/health X X

4 End-user focus

B2C XX X

B2B X X XX

Both X X XX

Life cycle characteristics

5 Life cycle perspective

Non-LC-based X XX

LC-basedb XX X

LCA-basedc X X XXX

6 Multiplicity of covered aspects

Single aspect X

Multi-aspect XXX XX XXX

7 Operation scopea

Product XX XX XX

Production process/method X X

Organization X X

Standard characteristics

8 Sector scope

Sector-specific X X X

Multi-sectorial XX XX XX

9 Geographic scope

National XX X XX

Regional X X X

International X XX X

10 Verificationd

First party X

Second party X X

Third party XX X XXX

11 Compulsoriness

Voluntary XXX XX XXX

Mandatory X

12 Governance

Governmental X X X

Quasi-governmental X

Table 3 (continued)

No Attribute Type I Undefined
(type II)

Type III

Private (PFP, NPO, NGO) X XX XX

13 Financinge

Fees and/or member dues XXX XXX XXX

Governmental subsidies XX X

Industry funding X XX

Donations X XX

Other X

14 Purpose

Ideals-centric XXX XX

Adversity-centric X

Neutral X XXX

15 Longevity

Single-issued X

Renewable XXX X XXX

Reduction-based X

Conclusive characteristics

16 Transparencye

Label-setting process XX XX XXX

Awardees XX XX XXX

Funding XX XX XX

17 Comparabilityf

Low ? (undefined)

Medium XXX XXX (type II)

High ? (undefined) XXX

18 Environmental excellencef

Intended XXX ? (undefined)

Not intended ? (undefined) XXX

Possible XXX (type II)

a For undefined ecolabels, the total amount of occurrences exceeded the
real amount of revised ecolabels, as several have claimed to support both,
e.g., product and organization certification
bOptional for type I, according to ISO
cRequirement for type III, according to ISO
d Third-party verification is a mandatory requirement for types I and III,
according to ISO
e Scoring is given to ecolabels that answer Byes.^ The sub-categories were
evaluated independently from each other
f ISO perspective
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standardized—the seal and declaration. Emerging new types
(e.g., the Brating (non-sealed)^ type) may become largely
adopted practice in the future. It is evident not only in practice,
but also in the literature, that such new types have been tested
(see, e.g., Thøgersen and Nielsen (2016) or (Weinrich and
Spiller (2016)). Special attention should be given to these
types of rating schemes as they could be misused by setting
the reduction target or the benchmark in an accommodating
way. Therefore, standardization could be especially useful.
ISO should observe such developments and recognize, adopt,
and classify them in an existing or new typology.

3.3.2 Aspects diversity

When ISO standards on environmental labeling were first de-
veloped, the communication of topics, such as social impacts,
health and safety issues, or chain of custody certification, was
still emerging and not the focus of ecolabeling. To date, none
of the discussed ISO standards regulate social aspects.
Nevertheless, the increasing importance of social issues is
noticeable, due to the increased amount of initiatives working
on this topic (Rubik 2015). We have also observed that in the
last few years these aspects have appeared more often in
ecolabels. Studies (e.g., Dendler 2014 and Nikolaou and
Kazantzidis 2016) have suggested the use of overarching
schemes that should provide more information on the social
aspects together with environmental dimensions.

For future standardization activities, we recommend that
ISO keep the currently existing ecolabeling standards from
defining rules regarding criteria that are different from the
environmental. Social and socio-economic aspects should be
aggregated in (an) additional norm(s), where the specifics of
such evaluations are addressed, referring also to existing
guidelines for social assessment. As a result, there would be
no need to define new typologies to only include social as-
pects. Instead, these could be counted as a sub-typology of a
regular environmental type (e.g., a type I ecolabel).

In addition, given the increasing scientific literature on sus-
tainability labeling (not being in the focus of this study), a logical
next step would be the consolidation of guidelines on environ-
mental with socio-economic aspects and the establishment of a
future sustainability label typology, alongwith the existing types.
This may require the development of a new standard. Currently,
ISO 14021 explicitly prohibits self-declared claims Bof achiev-
ing sustainability^ (ISO 2016) and accepts the use of qualified
claims of Bsustainability^ only by third-party verified schemes.
These, however, are not in the scope of ISO 14021 and have
never been discussed by ISO 14024 or by ISO 14025.

3.3.3 Operation scope

Considering the operation scope of ecolabels, the inclusion of
the performance of organizations is seen as an emerging

tendency, especially with regard to socio-economic aspects.
The Bclassic^ ISO types of ecolabels, however, are not
intended to certify organizations, but products only, since
product specificity is sought in their awarding criteria. Here,
we recommend a similar approach as that for the socio-
economic aspects, i.e., an eventual additional norm that de-
fines the requirements on the scoping of organizations.

Nevertheless, further exploration is needed to determine
whether there is a provenmarket or scientifically sound reason
for the existence of such a new typology of product-specific
ecolabel, covering organizational specifications. In any case, it
should be noted that voluntary environmental management
instruments for organizational assessment, such as the
European Eco-Management and Audit Scheme (EMAS)
(EC 2009) or the international ISO 14001 (ISO 2015), and
guiding documents as the BGuidance on Organizational
LCA^ (Martínez-Blanco et al. 2015) already exist and as such
should be attentively considered.

3.3.4 Verification

Independent third-party verification is necessary to avoid un-
fair practices by companies that use the imperfect consumer
knowledge to increase economic benefits through self-
claimed labels (Brécard 2014). Studies have assumed that
self-declared claims cannot lead to improved environmental
quality due to the lack of regulation of the ecolabel’s awarding
criteria and inconsistent evaluation systems (Shao et al. 2017;
Brécard 2014). Nevertheless, a study by Yenipazarli (2015)
suggested that ecolabels often did not apply external third-
party verification due to the increased costs and the increased
end price of the certified product, respectively.

Assuming the need for more information to be in a position
to give a specific recommendation on this aspect, we provide
only two perspectives for future consideration by ISO. One
possibility is the delimitation of ISO from standardizing self-
declared and non-third party-verified claims. An alternative is
to allow for the standardization of non-third party-verified
claims, but only when a certain level of transparency of the
evaluation system behind the ecolabel is assured.

3.3.5 Reconsideration of the usability of ISO 14021

With their standard on type II labels, ISO seeks to harmonize
the basic principles and requirements for self-declared claims.
However, according to the current setting of the standard and
its broad requirements, almost every environmental label or a
claim that does not undergo third-party verification falls under
the definition of a type II label. As seen in practice, an affili-
ation to it does not seem beneficial for ecolabel program
holders. Thus, type II currently cannot be considered as a
distinctive ecolabel type, but rather as a recommendation of
following certain broad principles for self-declared claims. If a
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description of an ecolabel is sought, we recommend that ISO
reconsider the usefulness and usability of ISO 14021 and its
extremely wide scope of application by being more specific in
their criteria. Otherwise, we recommend the term Btype II^ to
be made available for the description of a specific ecolabel
typology as the current types I and III.

3.3.6 New ISO classification

In 2005, UNEP identified a need for the development of sci-
entifically sound methods for the evaluation of the real envi-
ronmental effects of ecolabels (UNEP 2005). Among several
reasons for the absence of such methods, the lack of proper
classification of ecolabels was listed. To date, improvements
in this direction are not known. In this sense, the characteri-
zation scheme presented in this paper could be used by ISO as
a basis for the further proposal of a new, improved, and more
detailed classification. This should incorporate the
interlinkages between the attributes defined in this work and
classify the many more types that exist beyond the ones of
today. Ultimately, the creation of a new classification should
also consider the market and consumer behavior
perspectives—aspects not dealt within this work and are sub-
jects for additional research.

3.3.7 Improved transparency as an indirect outcome
of a stricter ISO classification

Overall, transparency and access to information are decisive to
reliability and trust. Our examination of the existing ecolabels
revealed that often information was hard to obtain, thus bring-
ing doubts about the ecolabels’ aims and the plausibility of
their awarding criteria. For example, an attribute influenced
by the transparency of awarding criteria is the LC perspective,
where we observed that vague and inaccurate information led
to the misuse of terms such as BLCT^ and BLCA.^

Additionally, the program function, the financing mecha-
nisms, or the governance of ecolabel schemes are important
aspects for which information should be accessible. ISO set
explicit requirements on transparency, but, being voluntary,
these standards are not binding. If incentives for a better ac-
ceptability of the ISO classification are in place (e.g., the ones
we suggest previously), the adoption of ISO among ecolabel
program holders would increase, thus improving the transpar-
ency of the respective ecolabels that they manage.

4 Conclusions and outlook

This paper contributes to the scarce availability of scientific
work related to the classification of environmental labels. We
provide a set of scientifically derived attributes in the form of a
characterization scheme for ecolabels which fills the gap in

characterizing the currently existing types of ecolabels. From
a practical perspective, our contribution is considered as an
initial step toward a consistent methodological framework to
provide clarity within the plethora of ecolabels on the market
and to guide an improved classification of ecolabels.

The analysis of the elaborated representative ecolabel sam-
ple against the proposed characterization scheme revealed that
nowadays, the existing typology provided by ISO does not
serve properly as a classification and differentiation medium
for ecolabels anymore. Although a general approach of ISO is
to develop standards when there is a clear market requirement,
we currently observed a great variety of ecolabels that were
not covered by the current existing ISO guidance and, thus,
were classified as Bundefined.^

In this work, we recommended that ISO refine the current
classification and criteria for ecolabel development. We ex-
pect this to lead to improvement in the standards’ robustness
and credibility by being up-to-date with the latest develop-
ments in the ecolabeling world. An improved classification
would, on one hand, incite ecolabel programs to rely more
on ISO and to actually apply their guidance. This would result
in the improved transparency of the ecolabeling setting pro-
cesses and, thus, in better market positioning. On the other
hand, this should facilitate companies that intend to certify
their products in the selection of the most appropriate type
of ecolabels for their products. This is expected to ultimately
have an impact on the end-users by facilitating their choices
when purchasing products.

On a more general level besides the recommendations to
ISO, the proposed characterization scheme can be of use for a
variety of stakeholders. Ecolabel program holders can apply it
to juxtapose their existing or prototyped schemes with the ISO
typology or to compare themwith other ecolabels. Companies
looking for appropriate ecolabels for their products can sup-
port their informed choices by analyzing different schemes
based on the attributes they are interested in. This was suc-
cessfully tested in previous study by Minkov et al. (2018),
where an initial version of the scheme was applied to compare
three different ecolabels.

The scope of this work was limited by covering ecolabels
only for one specific sector Bforest and paper products^ (with
the inclusion of a few others). This limitation bears the risk of
missing certain attributes or an option of an attribute that is
held by an ecolabel that was not covered in this study; never-
theless, we assume that no substantial additional attributes are
missing for a general application of the scheme. Further ex-
pansion of the ecolabel sample to include other product
groups is considered useful to improve the statistical represen-
tativeness of the results, to observe whether significant chang-
es would occur, and maybe, also, to fine tune certain
attributes.

Besides, during the course of this work, we identified is-
sues that were not tackled within this paper but deserve
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appropriate research in the future. First, LCA is a well-
developed and recognized method for assessing the potential
impacts of products and reducing the risk of one-sided envi-
ronmental characteristics (Gruère 2013; Finkbeiner et al.
2014). Its use in ecolabeling is justified by the need to cover
wider types of impacts (see Section 3.1.5). However, it still
seems controversial, and some questions worth exploring in-
clude (1) whether it is the high cost, complexity, or verifiabil-
ity as to the reasons why the application of LCA in ecolabeling
has not increased lately, (2) whether LCA is a solution for each
case and ecolabel, and (3) whether its potential has been fully
realized. In this sense, forest management labels, like FSC,
call upon all who apply or use LCA to recognize its limitations
(FSC 2016).

Second, ecolabels are often criticized regarding their
vagueness about environmental themes and B[…] their failure
to assure the buyer about the product’s ecological impact [...]^
(van Amstel et al. 2008). Ultimately, the overall goal of
ecolabels is Bto encourage the demand for and supply of those
products and services that cause less stress on the
environment^ (ISO 2000). Thus, operational and widely ac-
cepted methods for evaluating the real environmental effects
of the use of ecolabels should be in the scope of further
research.

Third, as indicated in Section 3.3, the development of a
new and improved ecolabel classification would benefit the
most from future research that incorporates the outcomes of
this work together with studies orientated to consumer behav-
ior and market analysis.
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