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Abstract: This study addresses the current and future mandatory reporting on taxonomy alignment
for companies within the EU, examining the practical applicability of criteria outlined in the Climate
Delegated Act. Focusing on the electrical manufacturing industry through a case study, a five-step
method was developed to assess the usability of the sector-specific criteria. The results highlight the
need for enhanced usability across all criteria and offer key recommendations for policy development.
Particularly, the substantial contribution criteria for climate change mitigation relating to the “manu-
facture of other low-carbon technologies” and “data-driven solutions for GHG emissions reductions”
were found to be impaired by usability issues. These results emphasize the relevance of investigating
the activities assessed in this study when policymakers revise the current criteria. Finally, the study
highlights the necessity for future implementation of assessments to prevent usability issues and
provide a holistic picture of the status quo of the current EU taxonomy criteria.

Keywords: EU taxonomy; sustainable finance policy; corporate implementation; criteria usability;
case study

1. Introduction

Realizing the transformative agenda outlined in the European Green Deal and ensur-
ing that a climate-neutral economy is achieved by 2050 requires large-scale investments [1].
As a frame of reference, for achieving the current EU 2030 climate and energy targets
alone, the EU Commission has estimated, based on EU Member State National Energy and
Climate Plans (NECPs), that annual investments must be increased by €350 billion [2].

Recognizing the magnitude of investments required, the European Commission has
developed a comprehensive sustainable finance strategy to channel capital flows into more
sustainable investments [3]. A central element of this strategy is the implementation of
the EU taxonomy, which provides the first EU-wide classification system for sustainable
economic activities [4].

The foundation of the EU taxonomy is the Taxonomy Regulation (TR), which entered
into force in 2020 [5]. It sets the framework for the EU taxonomy, while the actual opera-
tional list of technical screening criteria (TSC), defining under which conditions economic
activities are considered environmentally sustainable, is outlined in the so-called delegated
acts under the regulation [3,6,7]. Notably, a first delegated act (DA), known as the Climate
DA, focusing on environmentally sustainable activities related to the climate change adap-
tation and mitigation objectives, has been applicable since January 2022, whereas a second
DA for the remaining environmental objectives was recently adopted in June 2023 [1].

Although the majority of large companies in the EU will be required to report in
alignment with the EU taxonomy under the criteria of the first DA and per an upcoming
Corporate Sustainability Reporting Directive (CSRD), which came into effect from the 1st of
January 2024, very few application studies exist today [8]. As the EU taxonomy disclosures
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gradually come into effect, existing research has mainly focused on implementing the EU
taxonomy by issuers of financial products [6-12]. Those studies revealed that the practical
application of the EU taxonomy by financial market participants (FMPs) is often tied to
usability challenges [8,10-12]. These usability concerns are likely to extend to corporate
implementation, but assessments of usability aspects for the criteria of the first applicable
DA remain limited.

This research endeavors to bridge this knowledge gap through a case study, critically
analyzing the practical applicability of the EU taxonomy in the electrical manufacturing
industry and drawing a line between the theoretically developed TSC and corporate im-
plementation. The study focuses on the EU taxonomy Climate DA and the TSC, which
determine whether an economic activity is qualified as contributing substantially to cli-
mate change mitigation. The electrical manufacturing industry has been selected as an
application study due to its broad product applicability and significance for the energy
transition. A unique five-step methodology was devised to scrutinize and pinpoint usabil-
ity issues within the TSC. This methodology was applied to the case study, identifying
specific usability challenges related to the relevant electrical industry’s criteria.

Finally, this study aims to provide key recommendations for EU legislators regarding
the usability challenges inherent in the assessment of TSC across diverse sectors under the
EU taxonomy. Beyond this immediate analysis, the methodological approach developed
for identifying and mitigating usability issues can serve a more extensive purpose. It has
the potential to be incorporated as an integral component in the frameworks presented
by Canfora et al. [13] and Canfora et al. [3], which provide a methodological, scientifically
grounded, and TR-aligned step-by-step approach for drafting technical screening criteria
tailored to each of the objectives [3,13]. Moreover, as both frameworks build upon the
work of expert groups and the EU Commission, there exists a clear initiative for integrating
these methodologies into the ongoing developments of the EU Platform on Sustainable
Finance (PSF). Given the vague guidance on addressing the usability aspects, the innovative
approach developed within this study offers a means to enhance the usability and practical
applicability of the EU taxonomy criteria. Consequently, this pioneering approach can
enhance TSC development, thereby contributing to the broader objectives of promoting
sustainable finance throughout the European Union.

2. Principles of the EU Taxonomy

The EU taxonomy is the first EU-wide scientific-based regulatory standard affecting
financial and non-financial undertakings [14]. The main aim of the EU taxonomy is to
establish a comprehensive classification system that clarifies which economic activities
qualify as environmentally sustainable, with the overarching goal of facilitating sustainable
investments and, thus, achieving sustainable and inclusive growth [15].

2.1. Policy Context

The first attempt to introduce an EU taxonomy was made under the Action Plan
on Financing Sustainable Growth dated March 2018 [3]. The result was the formation
of the TR (EU 2020/852) [15]. Since the TR sets environmental targets and defines envi-
ronmentally sustainable economic activities in a rather theoretical way;, it is concretized
through DAs, including the actual list of TSCs defining environmentally sustainable eco-
nomic activities [3,7]. The present Climate DA criteria encompass the economic activities
of approximately 40% of listed EU companies in sectors that comprise about 80% of direct
greenhouse gas emissions in Europe [16].

Moreover, the TR is subsidized by linked disclosure directives that mandate two user
obligations to ensure that the EU taxonomy criteria are applied in the market (cf. Figure 1).
Entities within this scope are FMPs offering financial products and non-financial undertak-
ings subject to sustainability reporting obligations [17].
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Figure 1. The EU taxonomy and linked disclosure obligations [18,19].

On the one hand, the TR supplements and amends the Sustainable Finance Disclosure
Regulation (SFDR), making it mandatory for FMPs promoting environmental, social, or
sustainable investment to disclose their share of investments in taxonomy-aligned activities.
For other financial products, an explicit disclaimer must be included [3,20].

On the other hand, the TR also supplements the Non-Financial Reporting Directive
(NFRD) and future CSRD, obliging large companies to disclose their revenue and capital
expenditures (CapEx) or, where relevant, operational expenditures (OpEx) from taxonomy-
aligned activities [3,21]. Revenue indicates a company’s current alignment with the EU
taxonomy, while CapEx reflects its direction of travel [22]. In light of this, it is crucial to note
that the EU taxonomy assesses the share of green economic activities based on financial
key performance indicators (KPIs) but does not assign specific benchmarks or scores to
rate companies.

Under the NFRD, only around 11,700 large listed companies, banks, and insurance
companies are obliged to report EU taxonomy-related information [23]. To connect the
assessment of the EU taxonomy with companies” disclosure obligations on sustainability
information, the EU Commission has, therefore, adopted the CSRD [24]. The amended
regulation would broaden the scope of entities that need to integrate a non-financial
disclosure into their sustainability report from 11,700 to about 49,000 companies in the
EU [18,23].

The mandatory corporate taxonomy disclosure aims to stimulate investment in envi-
ronmentally sustainable activities, offer transparency and protection against “greenwash-
ing” to all stakeholders, and provide the financial sector with the data it needs to redirect
capital to genuinely environmentally sustainable activities [25].

2.2. The EU Taxonomy Framework and Current Gaps

The EU taxonomy in Article 9 of the TR addresses six environmental objectives out-
lined below (cf. Figure 2) [15]. For each of these objectives, a list of environmentally
sustainable economic activities is further elaborated in the corresponding DAs [11].

For defining an environmentally sustainable economic activity, the TR (in Article 3)
defines four requirements that must be fulfilled when setting out TSC. Accordingly, eco-
nomic activity is considered environmentally sustainable and thus taxonomy-aligned if the
following criteria are met:

It makes a substantial contribution (SC) to at least one of the six environmental objectives;
Does not cause significant harm (“do no significant harm—DNSH” principal) to any
of the other five objectives;

Accomplishes the defined set of activity-specific TSC for SC and DNSH; and

Meets a set of minimum safeguards (MS) listed in Art. 18 TR based on international
conventions and guidelines on social rights [15].



Sustainability 2024, 16, 1575

4of 24

15t DA

of water and marine resources

1. Climate change mitigation 2. Climate change adaptation

3. Sustainable use and protection . .
4. Transition to a circular economy

6. Protection and restoration of
biodiversity and ecosystems

Figure 2. Six environmental objectives [11,19].

Considering the focus of this work on the currently existing Climate DA and the
TSC for substantial contribution to the climate change mitigation objective, three types of
economic activities can be present:

o  Low-carbon activities reduce the pressure on the environment through their own per-
formance;

e  Enabling activities directly enabling another activity to make a substantial contribution
to one or more of those objectives; and

e  Transitional activities support the transition to a low-carbon economy where no tech-
nologically and economically feasible low-carbon alternatives exist [11].

Notably, enabling activities need to ensure assets are not locked in, undermining
long-term environmental goals, and their environmental impacts need to be positive over
their life-cycle [15].

Yet, for an economic activity to be evaluated as taxonomy-aligned, the activity has to
be considered taxonomy-eligible, i.e., covered by the EU taxonomy in the first place. This
implies that the economic activity related to a specific code of the statistical classification of
economic activities—Nomenclature of Economic Activities (NACE)—needs to be on the
list of activities included within the DAs [8]. It is important to note that the EU taxonomy is
a dynamic tool [26], subject to ongoing development, and therefore activities not currently
included in the published DAs are not necessarily considered “brown” activities.

The Climate DA under Annex I lists 88 TSC for defining requirements under which an
economic activity qualifies as contributing substantially to the climate change mitigation
objective [27]. A detailed list of these included economic activities is provided in Table A1,
highlighting the different types of economic activities and NACE macro-sectors.

Ultimately, for developing TSC that is scientifically robust and applicable, the TR
provides explicit definitions of substantial contributions for each environmental objective
in Articles 10-15 and sets forth additional requirements for TSC in Article 19 [15]. These
requirements, among other aspects, address the usability of the TSC [3,15].

In the pursuit of harmonizing and further streamlining the TSC design process, the
regulatory guidelines have been translated into comprehensive frameworks for developing
TSC, addressing both climate-related objectives [13] and those related to environmental ob-
jectives [3]. However, these frameworks lack specificity in terms of usability requirements,
particularly in the context of activities contributing substantially to climate objectives.
Considering the technical report presenting a framework for defining TSC for activities
substantially contributing to climate change mitigation, this methodology entails defining
the various types of substantial contribution an activity can make, investigating approaches
for defining substantial contribution, determining the level of environmental performance
ambition required for SC, and considering the conditions of applicability of each approach
considering the TR’s requirements [13]. Nevertheless, this approach only conducts a final
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check to ensure compliance with TR requirements, including the usability of criteria, high-
lighting a deficiency in further defining these requirements and lacking qualitative criteria
against which the usability of the TSCs is evaluated. Similarly, the methodological frame-
work addressing other environmental objectives comprises a seven-step methodology for
drafting TSC for a substantial contribution [3]. However, the step of checking approaches
against TR requirements remains consistent with the prior report and thus lacks further
elaboration on assessing the usability of TSC. This underscores the need for additional
qualitative criteria to comprehensively assess the usability of TSCs and ensure alignment
with TR mandates across all environmental objectives.

Therefore, this study aims to evaluate the usability of TSC, employing the electrical
industry as a relevant case study. The ultimate objective is to contribute to the enhancement
and refinement of the TSC development framework by providing a clear structure for
assessing usability, ultimately aiding legislators in fine-tuning the criteria.

In order to assess the novelty of this research, a comprehensive literature screening was
conducted to gauge the current state-of-the-art in the field, primarily utilizing the Scopus
database due to its extensive coverage of high-quality peer-reviewed literature [28,29]. The
findings revealed a limited yet growing body of scientific literature addressing the EU
taxonomy framework, with only nine relevant hits (for searching “EU taxonomy sustainable
finance” within the title, abstract, and keywords, limiting the search to English-language
articles from 2020, when the TR entered into force, and the keyword “EU taxonomy”)
identified, all of which were published within the last two years. Nevertheless, upon closer
examination, it was observed that two studies merely touched upon the EU taxonomy
as a peripheral topic rather than examining it as a primary focus [30,31]. In contrast, the
remaining seven studies predominantly delved into the application and implications as well
as the overall effectiveness of the EU taxonomy, including its effectiveness in redirecting
capital towards sustainable investments [32,33], its impact on corporate investments [34]
and the banking sector [35,36], its potential application in constructing environmental risk
indicators [37], and its linkage to loan interest rates and future CO; prices [38]. When
focusing on the corporate context (searching “corporate EU taxonomy” within the title,
abstract, and keywords, limiting the search to English-language articles from 2020, when
the TR entered into force, and the keyword “corporate”), a mere six relevant hits were
obtained, of which three were deemed irrelevant to the research question. From the
remaining publications, two new studies were identified, yet neither specifically addressed
the usability of the EU taxonomy criteria; one evaluated corporate compliance with the
EU taxonomy in a first vendor study [26], while the other examined its effectiveness in
transitioning to sustainable corporate governance [20]. The snowballing technique was
employed to explore related publications by the same authors, revealing a focus on the
effectiveness of the EU taxonomy in achieving the path to climate neutrality [5,14]. Notably,
no scholarly, peer-reviewed studies were found to comprehensively explore the practical
adaptation and usability aspects of the EU taxonomy’s criteria, particularly from the
perspective of corporations tasked with implementing these criteria.

Therefore, gray literature and reports examining the practical applicability and usabil-
ity of the EU taxonomy within corporate assessments were sought. However, only reports
addressing these aspects from the perspective of FMP were discovered [8,10-12]. Addition-
ally, two reports were identified that touched upon usability aspects for both financial and
non-financial companies, albeit at a high level without systematically examining specific
sectors and TSC [39], and one of these reports solely assessed the general DNSH criteria
without addressing SC criteria [40].

Concludingly, this research aims to bridge this gap by shedding light on the usability
challenges and practical applicability of the comprehensive TSC, particularly within the
electrical industry, which plays a significant role in the transition toward more sustainable
economic activities.
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3. Materials and Methods

This study focuses on identifying the usability of the TSC relevant to the electrical
industry. For this purpose, a case study was conducted with an EU company in the electrical
manufacturing industry, examining the relevant criteria for a substantial contribution to
the climate change mitigation objective.

Case studies are a valuable research method for comprehending the real-life context
within contemporary phenomena [41], enabling researchers to delve into the “how” and
“why” of complex questions [42]. Their value lies in the depth of analysis they provide,
making them a valuable tool for exploring and learning about diverse aspects of the
phenomena being studied [43,44].

While various case study methodologies have been referenced in the literature, the
case study in this research was conducted using the widely applied approach by Yin [45,46].
This framework is well established and has provided guiding principles that enrich the
case study methodology [45,47,48]. This study utilizes a descriptive case study approach,
aiming to comprehensively describe the phenomena of usability challenges within the
TSC of the EU taxonomy and quantitatively as well as qualitatively assess these practical
application challenges within the electrical industry’s context. Furthermore, a qualitative
single-case study design was applied, enabling a thorough examination of the methodol-
ogy’s contextual development [45]. In contrast to multi-case study designs, this approach
provides a more profound and contextually rich understanding [45], further validating this
choice given the highly context-dependent nature of TSC.

Structured around four essential steps, the case study design adapted the approach pre-
sented by Yin [45]: (i) formulation of the study question and propositions (presented in the
sections above); (ii) development of a usability assessment methodology (to be subsequently
presented); (iii) implementation of the developed usability assessment methodology in the
electrical industry context (Section 4); and (iv) discussion and interpretation of findings
(Section 5).

3.1. Methodological Approach for Assessing Usability Challenges in the TSC

The methodological assessment for defining usability issues within the TSC follows a
consecutive five-step approach described in Figure 3.

Step 1: Identification of relevant economic
activities

Step 2: Usability assessment of the SC criteria

Step 3: Usability assessment of the DNSH
criteria
Step 4: Assessment of the MS criteria

Step 5: Evaluation of the practical applicability
and usability of criteria

Figure 3. Methodological approach for assessing practical application challenges of the EU taxonomy TSC.

Steps 2 and 3 of this methodology entail the comprehensive identification of various
types of usability issues that may arise for corporations when assessing their activities
against the SC and DNSH criteria. These identified issues are categorized based on insights
gleaned from previous studies, primarily focusing on the usability and practical imple-
mentation of EU taxonomy requirements, predominantly by FMP [8,10-12,39,40]. Notably,
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no prior study has undertaken this comprehensive transfer of insights to the corporate
sector, particularly categorizing types of usability issues within SC and DNSH criteria. Fur-
thermore, primary qualitative data derived from an EU taxonomy assessment conducted
within an electrical manufacturing company proved to be valuable in identifying specific
types of usability issues encountered during the company’s assessment of alighment with
the TSC outlined in Annex I of the Climate DA. The resultant methodological approach is
subsequently delineated and holds the potential for application across all sectors to assess
the practical challenges associated with TSC implementation.

3.1.1. Step 1: Identification of Relevant Economic Activities

In the first screening step, all electrical manufacturing sector-associated NACE codes
were determined, providing a list of the sector-relevant activities to be assessed for taxonomy-
eligibility. Subsequently, the taxonomy-eligible sector-relevant activities were determined,
considering the economic activities included in Annex I of the Climate DA as contributing
substantially to the climate change mitigation objective. This screening process aimed to
identify those activities related to the electrical manufacturing sector for which the EU
taxonomy defines criteria.

3.1.2. Step 2: Usability Assessment of the SC Criteria

The second step of our study involved assessing the usability of the SC criteria within
the context of the electrical manufacturing sector, focusing on the relevant economic
activities identified in Step 1. For evaluating practical applicability and usability, the criteria
requirements were examined to be set so that the evaluation of alignment is facilitated, and
reporting requirements are precise and understandable.

To guide this assessment, we framed and further examined the following usability
issues based on insights from prior reports and identified issues from a corporate EU tax-
onomy screening in an electrical manufacturing company, adapted to our research context:

e TSC, including qualitative measures rather than quantitative metrics and thresholds
for ease of alignment [12,40];

Unclear definition of products included in the activity scope;

Subjective wording [12,40];

Imprecise financial KPIs due to interdependence on supply chain data [12];
Resource-intensive and granular corporate data requirements [10,12,39];
Unstandardized data availability and accessibility for required benchmarks [8,10-12];
Leeway in the TSC requirement scope.

Specifically, the usability issues referring to an unclear definition of products included
in the activity scope and leeway in the TSC requirement scope were based on our primary
data obtained throughout a corporate EU Taxonomy screening assessment. Furthermore,
it is worth noting that none of the prior reports we identified have formulated such a
comprehensive list of qualitative criteria to assess the usability of the entire TSC from a
corporate perspective.

To evaluate the prevalence of these identified usability issues, we compiled a table for
each SC criterion of the specified activities within the previous step (see Section 4). Within
this table, the usability issue concerning whether the TSC is based on qualitative measures
rather than quantitative metrics and thresholds was assessed in a separate column, as it
is important to acknowledge that metrics and thresholds may not always be applicable,
making this aspect challenging to evaluate consistently across all criteria.

3.1.3. Step 3: Usability Assessment of the DNSH Criteria

The third step of our analysis involves evaluating the usability of the DNSH criteria
associated with the assessed activities. For this purpose, the generic DNSH criteria applica-
ble to all economic activities and listed in Appendices I of the Climate DA were assessed.
Therefore, it is important to note that specific activities introduced additional criteria along-
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side these generic ones. Particularly, the criteria pertaining to the transition to a circular
economy were individually specified for each economic activity and assessed separately.

Consequently, a nuanced set of usability issues was delineated and further evaluated
for our specific case study within subsequent sections, drawing insights from previously
identified reports and an initial EU taxonomy assessment within an electrical manufacturing
company, tailored to our research context:

e TSC, including qualitative measures rather than quantitative metrics and thresholds
for ease of alignment [12,40];

Subjective wording [12,40];

TSC requirements are based on EU legislation only [10-12,39,40];

Resource-intensive corporate data requirements [10,12,39];

Unstandardized data availability and accessibility for required benchmarks [10-12,39];
Leeway in the TSC requirements;

Misalignment between the reporting requirements across activities” DNSH criteria.

Thereby, the usability issues referring to leeway in the TSC requirements and mis-
alignment between reporting requirements across activities’ DNSH criteria pertain to our
primary data obtained through an initial corporate EU Taxonomy screening assessment
within an electrical manufacturing company. It’s noteworthy that this assessment repre-
sents a novel approach, as none of the prior reports identified have formulated such a
comprehensive list of qualitative criteria to assess the usability of the entire TSC from a
corporate perspective. Again, we compiled a table to assess the prevalence of the identified
usability issues for each DNSH criterion, separately evaluating the aspects of quantitative
and qualitative criteria characteristics.

3.1.4. Step 4: Usability Assessment of the MS Criteria

The MS criteria ensure alignment with international guidelines and principles on busi-
ness and human rights of the OECD, the UN, and the International Labor Organization [15].
In contrast to the SC and DNSH criteria assessments, these criteria are overarchingly
applicable [49] and evaluated on an entity-level [50].

Given recent clarifications by the PSF and ongoing efforts in data and usability, an
aligned usability assessment of the criteria is not conducted within Step 4 [51]. Due to
the focused assessment of the electrical manufacturing industry, this step evaluates which
international standards and frameworks typically implemented by companies in this sector
are relevant for complying with the MS criteria. The objective is to pinpoint potential
discrepancies with existing regulatory standards and propose forthcoming guidance for
effective implementation.

Thus, this novel approach represents the first instance of such an assessment within
the context of the electrical manufacturing sector. Specifically, this step scrutinizes whether
corporations within the electrical manufacturing sector have implemented standards or
frameworks related to social rights, which could potentially serve as benchmarks for evalu-
ating their compliance with the MS criteria and facilitate future assessments of companies’
adherence to these standards. The streamlined assessment maintains a focus on the electri-
cal manufacturing sector, ensuring adaptability to other industries in future assessments.

3.1.5. Step 5: Evaluation of the Practical Applicability and Usability of Criteria

Ultimately, in this step, the previously identified usability challenges identified through-
out Steps 2 and 3 were quantified per economic activity. Activities with the highest number
of identified usability issues for both the SC and DNSH criteria were pinpointed, indicating
significant challenges in practical applicability.

4. Results

The assessment of the usability challenges in the TSC relevant for the electrical manu-
facturing sector is based on the previously elaborated methodology. This study focuses on
outlining the burdens and structural challenges that appeared in the usability assessment
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Eligible activities

Manufacture of computer, Wholesale trade, except of motor
electronic and optical products vehicles and motorcycles

c27

C28

J 62

and can be relevant across all sectors. Yet, the evaluation within this chapter is limited to
the criteria assessed as suitable for the electrical manufacturing sector and based on the
TSC defining SC as the climate change mitigation objective.

4.1. Identification of Relevant Economic Activities

The screening analysis identified significant business activities in the electrical manu-
facturing sector falling under NACE codes C 26 and C 27, encompassing the manufacturing
of computers, electronic and optical products, and electrical equipment. Additionally, the
manufacturing of machinery and equipment under the national electrical code (n.e.c.),
corresponding to NACE code C 28, contributes to the electrical manufacturing industry.
These industry-relevant activities are complemented by activities corresponding to NACE
code ] 62, focusing on developing software solutions for processing data from electronic
sensors and controlling machinery and electronic equipment. Given the diverse applica-
tions of electrical manufacturing industry products, wholesale trade activities classified
under NACE code G 46 are also considered relevant [52]. These identified NACE codes
were mapped to the manufacturing activities included in the Climate DA and referenced to
the specific NACE codes (cf. Table A1).

As depicted in Figure 4, all identified NACE codes related to the manufacturing and
engineering of industrial products and solutions are eligible, except for wholesale activities
under NACE code G 46, which are deemed ineligible due to the absence of any business
activity within this NACE code in the Climate DA [27].

Economic activities as defined by the

Taxonomy Regulation

Non-eligible activities

Manufacture of electrical
equipment

Manufacture of machinery and
equipment n.e.c.

Computer programming,
consultancy and related activities

Taxonomy-aligned Not taxonomy-aligned

Figure 4. Taxonomy-eligible NACE codes for the electrical manufacturing industry [27,52].

Thus, the taxonomy-eligible activities identified in the Climate DA, although named
according to the scope covered within the EU taxonomy and not precisely matching the
specific NACE code names shown in Figure 4, include:

Manufacture of renewable energy technologies;

Manufacture of equipment for the production and use of hydrogen;
Manufacture of energy efficiency equipment for buildings;
Manufacture of other low-carbon technologies;

Manufacture of batteries; and

Data-driven solutions for GHG emissions reductions [23].

For the subsequent evaluation, the sole activity excluded from consideration was
the manufacture of batteries. This exclusion was made because this particular activity
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involves the production of distinct electrical equipment that does not align with the typical
manufacturing activities associated with the electrical manufacturing industry.

4.2. Usability Assessment of the SC Criteria

Following Step 1, relevant activities and associated criteria for the electrical manufac-
turing industry are summarized in Table 1 below. The table specifies the assessment type
of TSC, indicating whether it encompasses quantitative, qualitative, or a combination of
requirements. Additionally, it outlines usability issues specific to these criteria, as detailed
in the categorization provided in the methods section.

Table 1. Usability Assessment of the SC criteria [23].

Relevant Activity from  Section in the Summarv of SC Criteria Assessment Tvpe Usability/Practical
Climate DA Annex I Climate DA Yy P Applicability Issues
-Unclear definition of
Manufacture of The economic activity pI‘O.dl.lCl’S included in the
e o activity scope
renewable energy 3.1 manufactures renewable Qualitative criteria . .
technologies energy technologies -Imprecise financial KPIs
' due to interdependence on
supply chain data
ITnhene‘;O“ton ey . -Unclear definition of
Manufacture of anufactures equipme products included in the
. for the production of .
equipment for the . . s o activity scope
) 3.2 hydrogen compliant with ~ Qualitative criteria o .
production and use of . -Imprecise financial KPIs
the TSC set out in 3.10 and .
hydrogen . due to interdependence on
equipment for the use of .
supply chain data
hydrogen.
The economic activity
manufactures -Imprecise financial KPIs
energy-efficient equipment ~ Quantitative (defined due to interdependence on
Ie\fg;mfiftgfeifc for buildings. metrics and thresholds) supply chain data
8y y 3.5 The criteria define different  or qualitative -Unstandardized data
equipment for ¢ ffici i lici labili d
buildings types of energy efficiency (specifying explicit availability an
equipment through products) criteria accessibility for required
quantitative values or benchmarks
quantitative measures.
The economic activity
manufactures technologies
that demonstrate
substantial life-cycle GHG -Subjective wording
emission savings compared -Resource-intensive
to the best-performing corporate data
Manufacture of other alternative technol—. requu*ement?
] b 36 ogy/product/solution - oo -Unstandardized data
ow carbon . . Quantitative criteria 1 1e1s
technologies available on the market. availability and

Life-cycle GHG emission
savings are calculated
according to standards.
Quantified life-cycle GHG
emission savings are
verified by an independent
third party.

accessibility for required
benchmarks

-Leeway in the TSC
requirements
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Table 1. Cont.

Relevant Activity from  Section in the S £ SC Criteri A tT Usability/Practical
Climate DA Annex I Climate DA ummary o ritena ssessment 1ype Applicability Issues
The ICT solutions used for
the provision of data and
analytics enabling GHG -Imprecise financial KPIs
emission reductions due to interdependence on
The ICT solution supply chain data
demonstrates substantial -Subjective wording
life-cycle GHG emission -Resource-intensive
Data-driven solutions savings compared to the corporate data
for GHG emissions 8.2 best-performing alternative = Quantitative criteria requirements
reductions solution/technology. -Unstandardized data
Life-cycle GHG emission availability and
savings are calculated accessibility for required
according to standards. benchmarks
Quantified life-cycle GHG -Leeway in the TSC
emission savings are requirements
verified by an independent
third party.
4.3. Usability Assessment of the DNSH Criteria
The generic DNSH criteria in Appendix A-D of Annex I Climate DA, addressing
climate change adaptation, sustainable use and protection of water and marine resources,
pollution prevention and control, and protection and restoration of biodiversity and ecosys-
tems objectives, apply to all listed activities that do not further specify any supplementary
criteria requirements. Consequently, the usability assessment was initially performed for
the generic criteria set out in Appendix A-D (cf. Table 2). Given the overarching relevance
of the generic DNSH criteria to all economic activities within the EU taxonomy, this assess-
ment holds significance across all sectors and economic activities currently encompassed
by the Climate DA.
Table 2. Usability Assessment of the generic DNSH criteria set out in Appendix A-D of Annex I
Climate DA [23].
DNSH Objective Summary of DNSH Criteria Assessment Type K;ﬁ:gﬁﬁ:ﬁ;zzles
Appendix A:

Climate change adaptation

-Performing a robust climate risk
and vulnerability assessment
based on best practice and
available guidance (considering
the state-of-the-art science for
vulnerability and risk analysis
and related methodologies in line
with the most recent IPCC reports,
scientific peer-reviewed
publications, and open source or
paying models)

-Reducing material physical
climate risks

Quantitative and
Qualitative criteria

-Unstandardized data
availability and accessibility
for required benchmarks
-Leeway in the TSC
requirements

-Subjective wording
-Resource-intensive corporate
data requirements

Sustainable use and protection
of water and marine resources

Appendix B:

No deterioration nor compromise
to achieve good status of

water bodies.

Qualitative criteria

-TSC requirements based on
EU legislation only
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Table 2. Cont.
N _— Usability/Practical

DNSH Objective Summary of DNSH Criteria Assessment Type Applicability Issues
Appendix C:
The activity does not lead to the
manufacture, placing on the

Pollution prevention market, or use of substances of Quantitative or -TSC requirements based on

and control concern except where there is full ~ qualitative criteria EU legislation only

compliance with the conditions
specified in the explicit
legislation.

Protection and restoration of
biodiversity and ecosystems

Appendix D:

Environmental impact assessment
carried out and mitigation
measures implemented
Appropriate assessment in/near
biodiversity-sensitive areas.

-TSC requirements based on

Qualitative criteria EU legisla tion only

Moreover, as no generic DNSH criteria are defined for the environmental objective of
transition to a circular economy, a further assessment of the specific criteria concerning the
usability aspects was performed within Table 3. The DNSH criteria for the transition to a
circular economy remain the same for all relevant and assessed activities, except for the
activity data-driven solutions for GHG emissions reductions. Therefore, a separate usability
assessment was carried out for this specific activity and criterion.

4.4. Usability Assessment of the Minimum Social Safequards Criteria

To streamline the practical application of the MS criteria, which involve a complex
two-step assessment [50], companies could link existing EU standards and frameworks
they already comply with and prevent redundant assessments. Nevertheless, a thorough
investigation of specific laws, standards, and frameworks is essential to ensuring alignment
with MS requirements.

Considering the complexity of such an examination and drawing insights gained
through the case study with a European electrical manufacturing company, this study
provides a concise overview of the international standards commonly adhered to by
companies in this sector. These frameworks cover aspects such as compliance with human
rights, including labor rights and anti-corruption, but strictly require further assessment for
alignment with the MS. The initial list of potentially relevant EU standards and frameworks
indicates whether they include external verification or audits.

e SO 45001 on occupational health and safety. It is assessed by an external certification
authority every three years. Additional yearly audits monitor consistency [53].

e UN Global Compact on Human Rights, Labor, Environment and Anti-Corruption.
Companies submit yearly reports; however, the reports are neither validated nor
audited by the UN Global Compact [54].

e VDMA Code of Conduct on Sustainability and Energy. Monitoring and auditing of
the companies included, however, is not further specified under the VDMA [55].

Ultimately, an assessment should also explore how the proposed Corporate Sustain-
ability Due Diligence (CSDD) Directive, potentially serving as human rights due diligence
under the MS requirements if enacted, and the obligations under the new European Sus-
tainability Reporting Standards (ESRS) align with the evaluation of the MS.
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Table 3. Usability Assessment of the DNSH criteria relevant for the electrical manufacturing sector,
and referring to the objective of transition to a circular economy [23].

Relevant Activities from Summary of DNSH Criteria for
Climate DA Annex I Transition to a Circular Economy

Usability/Practical

Assessment Type Applicability Issues

Techniques that support:

-Reuse and use of secondary raw
materials and re-used components in
products manufactured

-Design for high durability,
recyclability, easy disassembly, and
adaptability of products

-Manufacture of renewable
energy technologies
-Manufacture of equipment
for the production and use of

-Subjective wording
-Resource-intensive
corporate data

hydrogen I N requirements
yarog manufactured Qualitative criteria quir
-Manufacture of Lo -Misalignment between
- . -Waste management that prioritizes .
energy-efficiency equipment the reporting

recycling over disposal in the
manufacturing process

-Information on and traceability of
substances of concern throughout the
lifecycle of the manufactured
products

for buildings
-Manufacture of other
low-carbon technologies

requirements across
activities” DNSH criteria

-The equipment used meets the

requirements set in accordance with

Directive 2009/125/EC for servers

and data storage products

-The equipment used does not contain

the legally listed restricted substances

except where there is full compliance
Data-driven solutions for with the conditions specified in the Quantitative and
GHG emissions reductions explicit legislation qualitative criteria

-A waste management plan ensuring

maximal recycling at the end of life

-The equipment undergoes

preparation for reuse, recovery, or

recycling operations, or proper

treatment, including the removal of

all fluids and a selective treatment.

-TSC requirements based
on EU legislation only
-Subjective wording

4.5. Evaluation of the Practical Applicability and Usability of Criteria

In this step, the overall quantity of usability issues identified in the SC and DNSH
criteria per economic activity (cf. Table 4) is evaluated.

Table 4. Quantity of usability and practical applicability issues per assessed criteria.

. . . Usability/Practical Usability/Practical Total Number of
Relevant Activity from Climate . LT LT .1 .
DA Annex I Section Applicability Issues of Applicability Issues of Usability/Practical
the SC Criteria the DNSH Criteria Applicability Issues
Manufacture of renewable energy .
technologies 3.1 2 7 (Appendix A-D) + 3 12
Manufacture of equipment for the .
production and use of hydrogen 32 2 7 (Appendix A-D) +3 12
Manufacture of energy-efficient .
equipment for buildings 35 2 7 (Appendix A-D) +3 12
Manufacture of other low-carbon .
technologies 3.6 4 7 (Appendix A-D) + 3 14
Data-driven solutions for GHG 8.2 5 7 (Appendix A-D) + 2 14

emissions reductions
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The assessment reveals that all activities pertinent to the electrical manufacturing
sector require enhanced robustness against usability concerns. Yet, most usability issues
account for the activities manufacture of other low carbon technologies and data-driven solutions
for GHG emissions reductions, particularly when leaving aside the usability issues related to
the generic DNSH criteria. Consequently, these criteria are evaluated as notably challenging
in terms of practical application and usability.

5. Discussion

The evaluation revealed usability issues for all electrical manufacturing activities’
assessed SC and DNSH criteria. Notably, the SC criteria was afflicted with a high number of
usability challenges. Yet, the evaluation cannot be extrapolated to represent all SC criteria
in other sectors. Different sectors and their associated criteria could potentially exhibit
considerably lower levels of usability challenges.

The findings of this study align with and reinforce conclusions drawn from previous
reports addressing usability aspects. The substantial number of usability issues identified
in this study regarding the assessed criteria is further validated by the latest data and
usability subgroup report of the EU PSF, which advocates for additional technical guidance
for specific criteria within the Climate DA. Notably, out of the eight specifically mentioned
activities by the PSF, five activities (3.1, 3.2, 3.5, 3.6, and 8.2 of Annex I Climate DA) were
also examined within this study. While the EU PSF has not provided a rationale behind
this choice of activities, the findings of the present study shed light on this choice, offering
insights into the relevance and significance of these activities within the context of usability
assessments [39].

Furthermore, it is crucial to consider the plausible explanations for the prevalence of
usability issues within the analyzed criteria. As indicated within Table A1, the analyzed
activities are all enabling activities. The Technical Working Group of the EU PSF, in its latest
report from October 2022, has introduced a new methodological framework for developing
enabling activities, suggesting that the prior methodological approach for developing
such activities had limitations in establishing robust criteria [56]. Consequently, this study
supports the hypothesis that current formulations of enabling activities exhibit numerous
usability challenges. Nevertheless, further comprehensive studies are crucial to validating
this hypothesis in the broader context of enabling activities.

Additionally, it is striking that similar conclusions can be drawn for the usability
assessment of the DNSH criteria. The latest report of the EU PSF data and usability
subgroup has assessed the practical applicability of the DNSH criteria and developed a
classification system on usability aspects of the DNSH criteria. The report found that some
DNSH criteria, especially the ones providing measures beyond the generic ones, present
significant challenges in interpretation and usability [40]. These findings resonate with
the outcomes of the present study. However, it is essential to point out that this study’s
objective and methodological approach differ from the one applied within the report. This
study does not explicitly aim to evaluate whether criteria are poorly or well-usable; instead,
it primarily focuses on identifying criteria to assess usability aspects. The intention was to
suggest qualitative criteria that can concretely frame and identify usability issues.

Building on the MS evaluation, results suggest that future studies or companies’ assess-
ments consider examining EU standards, laws, or frameworks for verifying alignment with
the MS, ensuring that the coverage of the scope is alike or broader than the requirements.

Overall, the methodological approach and findings of this study stand out for their
nuanced and comprehensive nature, aligning with the limited existing research in this
domain. The subsequent sections delve into a more in-depth exploration of the identified
usability issues, offering additional insights and discussion.

5.1. Discussion on the Usability of the Assessed SC Criteria

The assessed economic activities of the manufacture of renewable energy technologies
and the manufacture of equipment for the production and use of hydrogen both encompass a
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wide range of product applications, framing an unclearly defined activity scope. The
manufacturing products included in the criteria scope are not explicitly limited to material
products exclusively used in renewable energy or hydrogen production technologies but
encompass a diverse array of components designed for the technologies’ specific purposes.
For instance, lighting installations used in windmill towers are not manufactured and
are confined solely to this application. Yet, these multiple application field products
are not specifically excluded under the activity scope. This lack of clarity in product
specifications allows for the inclusion of all products applied to, e.g., renewable energy
technologies, making it difficult for companies to assess their partially widespread product
distribution to determine alignment. The multi-layered nature and indistinct product
specifications also pose a challenge in establishing quantifiable criteria with precise metrics
or thresholds. Notably, this specific usability issue has not been addressed in previously
assessed literature. It was identified during the corporate EU taxonomy screening of a
company in the electrical manufacturing sector, underscoring the necessity for additional
examination and clarification in this area.

In the context of this described cross-industry applicability of products, corporations
face additional usability challenges. As the affected activities of the electrical manufactur-
ing sector encompass products suitable for both environmentally friendly sectors, such as
renewable energies and traditional energy sectors, determining precise financial KPIs for
only the renewable energy sector is often challenging for corporations due to their interde-
pendence on downstream supply chain data. Therefore, to align with the TSC, corporations
need to collect and process customer-specific supply chain data to ascertain product appli-
cation in environmentally sustainable sectors. Thus, manufacturing companies are tasked
with verifying that their products are used as intended, relying on frequently vague data
from customers, other manufacturers, or equipment suppliers. Consequently, this com-
plexity introduces layers of uncertainty and usability challenges within the framed criteria.
Hence, when evaluating compliance and financial KPIs for the activities related to the
manufacture of renewable energy technologies and the manufacture of equipment for the production
and use of hydrogen, the revenues from these products are often based on estimates derived
from customer data. This is also highlighted for the manufacture of energy efficiency equipment
for buildings, where electrical products used in a smart home system to improve the energy
efficiency of buildings can be declared taxonomy-aligned, but companies are challenged to
provide downstream data verifications that often remain unclear due to the involvement
of multiple suppliers in producing comprehensive smart home systems. While similar
findings have been identified in previous literature, they focus on the perspective of FMPs,
who cope with imprecise data regarding taxonomy-aligned expenditure [12]. However,
it is noteworthy that this could also be the result of a lack of expertise to determine the
data [11].

Lastly, the activities manufacture of other low carbon technologies and data-driven solutions
for GHG emissions reductions, which target many electrical manufacturing industry prod-
ucts, include various usability issues, as outlined in the results. Despite being based on
quantitative criteria, the activities lack precise metrics or thresholds. The primary usability
challenge arises from subjective wording within the SC criteria, where the activity must
“demonstrate substantial life-cycle GHG emission savings compared to the best-performing
alternative technology /product/solution available on the market” [27]. The criteria fail
to define “substantial” or provide benchmarks, instead referencing the “best performing
alternative on the market”, echoing previous usability assessment reports [12,40]. This
makes assessment challenging for electrical manufacturing companies, as no standardized
and cross-company benchmarking data facilitating the comparison of life-cycle GHG emis-
sion savings associated with electrical components exists to identify the best-performing
alternative. Noting that consistent calculation methodologies for processing proxies and
benchmarking scores are crucial. As a result, conducting comprehensive market research
becomes imperative to establish the qualifications for the “best performing alternative”.
Thereby, a detailed data collection and assessment of life-cycle emissions related to corpo-
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rate products and the available products within the market becomes necessary. In light of
this, companies will inevitably face the need for resource-intensive data collection across
a broad spectrum of products, imposing significant time and cost burdens. This mirrors
the usability issues identified by FMP, which emphasizes similar challenges in processing
corporate data [10,12,39]. Furthermore, the lack of standardized calculation methodolo-
gies and assumptions in life-cycle GHG emissions assessment, along with benchmarking
against the best-performing alternative, could lead to difficulties in comparability between
corporate disclosures, demanding consideration.

The findings of this study highlight two primary usability challenges: firstly, the insuf-
ficient availability and accessibility of data required for benchmarks within the technical
screening criteria, such as transparent and consistent methodologies for life cycle GHG
emissions calculations and comparative data for competitors’ products; and secondly, the
identification of revenue streams associated with specific product categories. Notably, the
first of these two usability aspects has been frequently highlighted in the literature from
the perspective of FMPs [8,10-12]. Therefore, key recommendations should take these
often-encountered usability challenges into account.

5.2. Discussion on the Usability of the Assessed DNSH Criteria

In order to comply with the generic DNSH criteria on climate change adaptation, cor-
porations must perform a climate risk and vulnerability assessment to identify physical
climate risks that are material to the assessed economic activity. Usability challenges in the
criteria arise from the absence of standardized and harmonized data for such risk assess-
ments, the introduction of leeway in applied risk assessment data models, and potentially
diminishing comparability between corporate disclosures. While previous literature, from
the perspective of FMPs, indirectly addresses the issue by highlighting problems related to
data quality and comparability [10,12], the core of this usability challenge was identified
during the initial corporate EU taxonomy screening conducted as a prerequisite to this
study. Moreover, the risk assessment was found to necessitate granular, resource-intensive
corporate data points, requiring, in turn, specific expertise for the evaluation. Additionally,
the subjective nature of terminology also influences the usability evaluation, particularly
concerning the term “reducing risk”, which lacks further definition. The criterion lacks
specifications on reduction measures and the effectiveness required for potential reduction
measures. Ultimately, as the risk assessment is supposed to be carried out based on “best
practice and available guidance”, the assessment structure leaves leeway for evaluation
and compliance. Similar findings highlighting usability issues stemming from subjective
language are also identified in the data and usability report of the EU PSF [40] and by
PRI [12].

The other three generic DNSH criteria on the sustainable use and protection of water
and marine resources; pollution prevention and control; as well as the protection and
restoration of biodiversity and ecosystems mainly require alignment with already applica-
ble legally binding legislation, e.g., the Water Framework Directive; the RoHS Directive
on the Restriction of the use of certain Hazardous Substances in electrical and electronic
equipment; the REACH Regulation concerning the Registration, Evaluation, Authorization,
and Restriction of Chemicals; and the Environmental Impact Assessment Directive. For
the manufacturing of electrical and electronic equipment, the relevant legislation already
applies to manufacturing these products, and thus, companies are generally expected to
comply. Moreover, corporations are already required to share information on the material
composition with customers and business partners at an institutionally defined level of
granularity. Therefore, many companies in this sector also require their suppliers to sign an
Environmental Code of Conduct (CoC) to ensure compliance before initiating a business
relationship. This CoC builds on an internal environmental compliance guideline that spec-
ifies substance restrictions. From a usability perspective, issues for all three environmental
objectives are merely related to the criteria requirements being based on EU legislation.
Due to the fact that Member States are responsible for converting the EU text and frequently
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have different understandings, usability issues may arise. Furthermore, the applicability of
the criteria assessment could also become challenging in cases where directives still need
to be implemented in some countries. Moreover, from a usability perspective, the criteria
would need to allow for international applications of the EU legislation referenced in the
Climate DA. This was also reflected in further EU taxonomy applicability studies focusing
on FMPs [10-12,39,40].

Moreover, the DNSH criteria for the environmental objective transition to a circular
economy, applicable to a majority of the assessed economic activities, is fraught with a high
number of usability issues. Again, the criteria lack precise definitions, applying subjective
and imprecise wording, such as “high durability, recyclability, easy disassembly”, to the
criteria. Additionally, the availability of such data on products plays a significant role, as
the durability and robustness of materials prove to be challenging to measure, and product
specifications can differ between different years of production. Moreover, concerning this
objective, limited and resource-intensive corporate data requirements outside the corporate
system boundary, relating to the “traceability of substances throughout their lifecycle”, pose
usability challenges for corporations. Since 2021, the EU Waste Framework Directive man-
dates companies in the EU to document details of articles containing designated substances
of very high concern (SVHCs) from a candidate list provided by the European Chemical
Agency in the so-called SCIP database. While this promotes traceability throughout the
entire lifecycle of products and recycling, the complex database integration into existing
production tools challenges companies in tracing substances beyond their system boundary.

Ultimately, a misalignment between the reporting requirements and activities” DNSH
criteria can also be found, as the DNSH criteria for the transition to a circular economy criteria
requirement reach beyond the legal obligations when compared to the other environmental
objectives. However, this discrepancy has not been addressed in any of the previous studies
assessing usability aspects within the EU taxonomy criteria.

In general, the most critical aspects affecting the usability assessment of the DNSH
criteria are subjective wording and requirements grounded in EU legislation. This is
also reflected in the most frequently encountered usability challenges. Therefore, key
recommendations should take these into account.

6. Conclusions and Policy Recommendations

The EU taxonomy will gradually come into effect between 2022 and 2026, initially
testing its practical applicability for corporations. With the climate taxonomy and first
disclosure obligations already being applicable since 2022, first market feedback has shown
that usability issues severely impact the implementation of the EU taxonomy. Yet, many
EU taxonomy criteria still need to be further developed, and case studies are required to
show how the market responds to their usability and applicability.

This study addresses a critical information gap by examining the usability of the
EU taxonomy criteria under the climate change mitigation objective, focusing on the
electrical manufacturing industry. In light of this, a comprehensive methodological five-
step approach has been developed for conducting a usability assessment of the taxonomy
criteria. The evaluation demonstrated several usability issues that appeared to be aligned
with the currently limited available research and proceedings on data and usability of the
EU taxonomy taking place at the regulatory development level.

Therefore, further action and practical guidance on usability are urgently required.
Against the background that the current climate taxonomy will undergo regular revisions
to ensure the criteria are applied to activities supporting the transition to a sustainable
economy and achieving the Paris Agreement goals, legislators will work on adjusting and
expanding the TSC. The proposed methodology can serve as a valuable tool for legislators
to systematically evaluate and address usability issues within the criteria.

Consequently, based on the methodology and identified usability challenges, six
overarching key recommendations are derived from EU legislators and creators to improve
the usability of newly developed criteria:
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e  Prevent the use of subjective wording in the criteria, e.g., “substantial savings” or “high
durability, recyclability, easy disassembly”, without providing quantifiable measures
or technical guidance on what constitutes, e.g., a “substantial” saving;

e  Provide a list of adequate EU legislation standards linked to the technical screening
criteria to enable the international application of referenced EU legislation within the
DNSH criteria;

e  Ensure that comparability in corporate disclosures is maintained by avoiding leeway in
the technical evaluation, e.g., through best-effort proxy practices or benchmarks based
on the best-performing alternative, and ensuring consistent calculation methodologies
are used throughout;

o  Create tools and centralized databases that support standardized data availability and
accessibility for required benchmarks in the technical screening criteria, e.g., tools
including a standardized model for risk and vulnerability assessment or life-cycle
GHG emission databases for electrical equipment;

e  Where feasible, develop TSC, including quantitative metrics and thresholds rather
than qualitative measures; and

e  Continue to carry out further corporate studies assessing the usability gaps within the
technical screening criteria, e.g., using the methodological approach developed within
this study or developing a complementary approach.

Moreover, it is recommended that all criteria evaluated within this usability study be
revised and improved, considering the identified usability challenges above. Alternatively,
providing further technical guidance could address these usability concerns.

Nonetheless, as the EU taxonomy features a structurally highly complex tool that, even
with the cooperation of various stakeholders from the industry, is analytically developed,
the probability is still high that all necessary data will not always be accessible and specific
TSC will leave some interpretative leeway. Consequently, assessing alignment with specific
criteria will always involve some estimation and judgment.

Moreover, as this study is limited to the electrical manufacturing sector and the
usability of the relevant SC and DNSH from Annex I Climate DA, future studies are
required to holistically assess the usability of the taxonomy criteria for other relevant
economic sectors and objectives under the upcoming DAs. For this forthcoming assessment,
the applicability of the developed methodological framework within this study has to be
examined and could be adopted. Future studies on the usability of the EU taxonomy criteria
and accompanying improvements are indispensable to promoting the green transition
within corporations.

In conclusion, the EU taxonomy stands as a pivotal instrument in advancing sustain-
ability across the global financial landscape, offering transparent definitions and criteria for
identifying environmentally sustainable economic activities. Recognized not only within
the EU but also on an international scale, its implementation bolsters competitiveness
by providing a recognized benchmark for sustainable finance initiatives. To effectively
compete with other frameworks, the EU taxonomy underscores its science-based approach,
dynamic nature, and alignment with international practices, reinforced by ongoing efforts
to harmonize taxonomies worldwide. However, as highlighted in this study, addressing
usability challenges within the EU taxonomy is crucial to ensuring its efficacy in guiding
investment decisions and facilitating the transition to a sustainable economy. Through the
development of practical guidance and continuous refinement of criteria, policymakers and
market participants can enhance the usability of the EU taxonomy, solidifying its leading
position in driving forward sustainable finance practices globally.
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Appendix A

Table Al. Classification of substantial contribution activities for the climate change mitigation
objective [27].

NACE

Macro-Sector Activity Number  Activity DNSH
1.1 Afforestation 2,3,5,6
Rehabilitation and restoration of forests,
1.2 including reforestation and natural forest 2,3,4,56
Forestry .
regeneration, after an extreme event
1.3 Forest management 2,3,4,5,6
14 Conservation forestry 2,3,4,5,6
Env1ronmeth al pro’Fec’t}on 21 Restoration of wetlands 2,3,4,5,6
and restoration activities
31 Manufacttin'e of renewable energy 23,456
technologies
32 Manufacture of equipment for the production 23,4,5,6
and use of hydrogen
33 Manufacture of low-carbon technologies for 23,456
transport
34 Manufacture of batteries 2,3,4,5,6
35 Manufac.ture of energy-efficient equipment 23,456
for buildings
36 Manufactgre of other low-carbon 23,456
technologies
Manufacturing 3.7 Manufacture of cement 2,3,56
3.8 Manufacture of aluminum 2,3,5,6
3.9 Manufacture of iron and steel 2,3,5,6
3.10 Manufacture of hydrogen 2,3,56
3.11 Manufacture of carbon black 2,3,5,6
3.12 Manufacture of soda ash 2,3,5,6
3.13 Manufacture of chlorine 2,3,5,6
3.14 Manufacture of organic basic chemicals 2,3,5,6
3.15 Manufacture of anhydrous ammonia 2,3,5,6
3.16 Manufacture of nitric acid 2,3,5,6
3.17 Manufacture of plastics in primary form 2,3,5,6




Sustainability 2024, 16, 1575 20 of 24

Table Al. Cont.

NACE .. ..
Macro-Sector Activity Number  Activity DNSH
Electricity generation using solar photovoltaic
41 2,4,6
technology
40 Electricity generation using concentrated 2346
' solar power (CSP) technology T
43 Electricity generation from wind power 2,3,4,6
4.4 Electrlaty. generation from ocean energy 23,456
technologies
45 Electricity generation from hydropower 2,3,6
4.6 Electricity generation from geothermal energy 2,3,5,6
Electricity generation from renewable,
47 ; L 2,3,5,6
non-fossil gaseous and liquid fuels
4.8 Electricity generation from bioenergy 2,3,56
49 Transmission and distribution of electricity 2,4,5,6
4.10 Storage of electricity 2,3,4,6
411 Storage of thermal energy 2,3,4,6
412 Storage of hydrogen 2,4,5,6
413 Manufacture of .blc.)gajs and biofuels for use in 23,56
Ener transport and bioliquids
&Y Transmission and distribution networks for
414 2,3,5,6
renewable and low-carbon gases
415 District heating/cooling distribution 2,3,56
416 Installation and operation of electric heat 23,45
pumps
417 Cogeneration of heat/cool and power from 246
solar energy
418 Cogeneration of heat/cool and power from 23,56
geothermal energy
Cogeneration of heat/cool and power from
4.19 . A 2,3,5,6
renewable non-fossil gaseous and liquid fuels
420 C.ogeneranon of heat/cool and power from 23,56
bioenergy
401 Prod.uctlon of heat/cool from solar thermal 246
heating
4 Production of heat/cool from geothermal 23,56
energy
493 Productlpn of heat/ coolifrolm renewable 23,56
non-fossil gaseous and liquid fuels
4.24 Production of heat/cool from bioenergy 2,3,5,6
4.25 Production of heat/cool using waste heat 2,4,5,6
Construction, extension and operation of
5.1 water collection, treatment and supply 2,3,6
systems
Renewal of water collection, treatment, and
5.2 2,3,6
supply systems
Construction, extension and operation of
53 . 2,3,5,6
wastewater collection, and treatment
5.4 Renewal of wastewater collection and 23,56

Water supply, sewerage, treatment
waste management, and Collection and transport of non-hazardous

remediation 55 waste in source-segregated fractions 2,4
5.6 Anaerobic digestion of sewage sludge 2,3,5,6
5.7 Anaerobic digestion of bio-waste 2,3,5,6
5.8 Composting of bio-waste 2,5,6
5.9 Material recovery from non-hazardous waste 2,6
5.10 Landfill gas capture and utilization 2,5,6
5.11 Transport of CO, 2,3,6
512 Underground permanent geological storage 23,56

of COZ
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Table Al. Cont.

NACE . . ..

Macro-Sector Activity Number  Activity SC DNSH
6.1 Passenger interurban rail transport 2,4,5
6.2 Freight rail transport 2,4,5
6.3 Urban and suburban transport, road 245

passenger transport

6.4 Operation of personal mobility devices, cycle 24
' logistics §

Transport by motorbikes, passenger cars, and

65 light commercial vehicles 24,5
6.6 Freight transport services by road 2,4,5
6.7 Inland passenger water transport 2,3,4,5
6.8 Inland freight water transport 2,3,4,5
Retrofitting of inland water passenger and
6.9 . 2,3,4,5
Transport freight transport
Sea and coastal freight water transport,
6.10 vessels for port operations, and auxiliary 2,3,4,5,6
activities
6.11 Sea and coastal passenger water transport 2,3,4,5,6
6.12 Retrofitting of sea and coastal freight and 23,4,5,6
passenger water transport
613 Infljas.tructure for personal mobility and cycle 23,456
logistics
6.14 Infrastructure for rail transport 2,3,4,56
6.15 Infrastructure enab}mg low-carbon road 23,456
transport and public transport
6.16 Infrastructure enabling low-carbon water 23,456
transport
6.17 Low-carbon airport infrastructure 2,3,4,5,6
7.1 Construction of new buildings 2,3,4,56
7.2 Renovation of existing buildings 2,3,4,5
Installation, maintenance, and repair of
7.3 e . 2,5
energy efficiency equipment
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