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Abstract: BAT-based regulations necessitate defining key environmental issues (KEIs) to focus data
collection and discussions on the main topics when establishing best available techniques (BATs) at
the sector level. However, Article 14 of the Industrial Emissions Directive (IED) suggests that some
significant environmental issues may not be covered by BAT conclusions but still require the imple-
mentation of BATs at the local level, even in the absence of defined sectoral BAT references. The IED,
along with the associated Commission Implementing Decisions and guides, does not offer guidelines
for selecting KEIs at the local level, whether by the competent authority or the operator. To ensure
full compliance with the IED by installations under its scope, this paper proposes a methodology for
determining KEIs locally. Based on the environmental aspects of the installation, the sensitivity of the
environment, and the levels of emissions or consumption, this methodology has been tested on a case
study at the plant level to demonstrate its effectiveness. The paper then discusses the contributions
and limitations of the methodology and suggests areas for future research. The proposed methodol-
ogy was tested at the factory level, where it effectively identified and prioritized key environmental
issues (KEIs) by focusing on site-specific environmental aspects not covered by sectoral BAT conclu-
sions. The results suggested improved alignment with local environmental challenges, indicating
the methodology’s effectiveness in capturing key issues that may require immediate action under
Article 14 of the IED. This approach provides a practical framework for prioritizing environmental
impacts based on local context and regulatory requirements.

Keywords: environmental issues; KEI; best available techniques; industrial emissions ective

1. Introduction
1.1. General Context

In the context of the zero-pollution ambition and the EU Green Deal [1], industrial
environmental regulation and guidance are increasingly focused on identifying best prac-
tices, high-performance techniques, and success stories in cleaner production and clean
technology experimentation. In recent years, there has been a significant increase in re-
gional, national, and international information exchanges to share findings and feedback,
aiming to establish common standards or international agreements [2,3]. Notably, the con-
cept of best available techniques (BATs), which originated from the Integrated Pollution
Prevention and Control (IPPC) Directive [4—0], is now widely adopted worldwide to de-
velop effective technology-based environmental regulations [7].

In the European Union (EU), under the Industrial Emissions Directive [8], which suc-
ceeded the IPPC Directive, best available techniques (BATs) are sector-tested methods that
achieve high overall environmental performance. These techniques are detailed in the
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“BAT conclusions” (BATc), a key section of the sectoral Best Available Techniques Refer-
ence Documents (BREFs). Published as a Commission Implementing Decision, BAT con-
clusions are enforceable for industries subject to the IED.

BAT conclusions can be categorized into two types: generic BATs, which apply to the
entire sector covered by the BREF (e.g., agro-industries in the Food, Drink, and Milk BREF),
and specific BATs, which apply to particular subsectors (e.g., breweries in the Food, Drink,
and Milk BREF). Both types of BATs are designed to address relevant environmental as-
pects such as nitrogen oxides or volatile organic compounds in air emissions, copper and
its compounds in water emissions, noise, and energy consumption. Cleaner production
and end-of-pipe techniques are used to target specific environmental aspects identified
through environmental impact assessments (EIAs), and installations are regulated by na-
tional, regional, or local laws.

The determination and revision of BATs aim to benchmark the best techniques avail-
able within each relevant sector across the EU and to set or update regulatory limits based
on the performance of these BATs. The goal is to achieve the best environmental perfor-
mance for targeted aspects while avoiding significant adverse effects, often referred to as
“cross-media effects”.

BATs are developed based on comprehensive data collection [9] and may also involve
the work of specialized subgroups [10]. An essential preliminary step is determining the
scope of data collection, particularly identifying the environmental issues for which BATs
should be defined, known as key environmental issues (KEIs) [11-13]. Due to constraints
of time and resources, BATs cannot cover all activities and environmental issues within an
industrial sector [9,14].

In line with the objectives of the 7th Environment Action Programme to 2020, the con-
cept of key environmental issues (KEIs) was established within the framework of the In-
dustrial Emissions Directive (IED) to address the most critical environmental issues. This
approach aims to enhance the environmental efficiency of the Best Available Techniques
Reference Documents (BREFs) revision process by concentrating efforts on a smaller set
of environmental aspects [11]. The Sevilla Process (the European information exchange to
elaborate or revise BREFs (Brinkmann, 2019)) must therefore prioritize KEIs, defined as
the “issues for which the BAT conclusions have the highest likelihood of resulting in noteworthy en-
vironmental benefits” [11]. Data are collected from representative sites [9] to establish BATs.

Four criteria were agreed upon at the European level to define KEIs (European Com-
mission, 2016)):

“Criteria (1): the environmental relevance of the pollution (air, water, soil) or generation of
waste or consumption (e.g., of water, energy, materials) caused by the activity or process con-
cerned, i.e., whether it may cause an environmental problem;

Criteria (2): the significance of the activity in terms of number of installations, their geograph-
ical spread and their contribution to the total emissions in the EU;

Criteria (3): the potential of the BREF review for identifying new or additional techniques that
would further significantly reduce pollution;

Criteria (4): the potential of the BREF review for defining Best Available Techniques Associated
Environmental Performance Levels (BAT-AEPLs) that would significantly improve the level of protec-
tion for the environment as a whole in comparison with the current emission/consumption levels”.

At the beginning of a BREF revision, the Technical Working Group (TWG) members
(the Technical Working Group (TWG) is responsible for the development or revision of a
BREF; it includes representatives from the European Commission, member states, profes-
sional associations, and non-governmental organizations) develop their initial positions,
arguing for the inclusion of specific activities and related environmental issues. The scope
of the BREF, including activities and KEIs, is agreed upon during the kick-off meeting,
considering these initial positions and arguments and documentation provided by stake-
holders. Sectoral data are then collected from well-performing sites, and BATs are defined
and refined for each KEI throughout the process, culminating in the final meeting.
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1.2. Implementation of BATs at Local Level

KEIs and their respective BATs are agreed upon at the European level based on sec-
toral data collection, industrial feedback, expert judgment and stakeholder compromise.
For sectors listed in IED Annex I [8], operators have four years to implement BATs once
the BATc is published in the Official Journal of the European Union (OJEU) as a Commis-
sion Implementing Decision [8]. In France, the implementation of BATs involves two
key steps [15]:

(1) Upon publication of the BATc, operators have one year to submit a “review file” to the
competent authority. This file compares the performance of the installation and on-
site techniques with the relevant BATs and KEIs. It concludes whether the installation
complies with BATs or needs upgrades.

(2) The installation must comply with the BATc within four years following their publi-
cation, as required by the Directive.

However, as previously mentioned, not all activities have BAT references covering
all of their significant environmental impacts in the applicable BATc, leaving no basis for
compliance assessment. Article 14.6 of the IED addresses this gap, stating that where BAT
conclusions do not cover all environmental effects, the competent authority, after consult-
ing the operator, shall set permit conditions based on the best available techniques, consid-
ering Annex III criteria.

Despite this, the BREF does not provide a list of KEIs uncovered by BATc or a method
for determining them. The Directive explicitly suggests that, in the absence of European-
level BATs, permit conditions should be determined at the local level, not the national one.
Therefore, local KEIs should be considered alongside sectoral/European KEIs for which
BAT implementation is mandated. Unfortunately, the IED offers no methodological tools
for determining KEIs, leaving Article 14.6 open to interpretation.

According to the proportionality principle [16], it would be impractical to implement
or demonstrate BAT implementation for all environmental aspects of an installation. As,
at the sectoral level, a crucial first step is identifying relevant environmental issues, the
technical perimeter can be defined by the IED’s definition of an “installation” [14]. Op-
erators must then select the environmental issues requiring BAT implementation in addi-
tion to the sectoral KEIs, where comparison of environmental performance against BATs
is mandatory.

1.3. Existing Methodologies to Determine KEIs

1. At the sectoral level

In the European framework, there is no official methodology for assessing environ-
mental aspects. The selection of KEIs is typically based on initial stakeholder positions
and discussions. A methodology was proposed by [17], based on four criteria defined at
the European level (Figure 1), to create a preliminary list of KEIs. This list serves as a foun-
dational element for gathering initial positions and organizing the kick-off meeting for the
revision of a BREF [18]. This approach was applied during the Sevilla Process to four indus-
trial sectors undergoing BREF revisions: ceramic manufacturing [19], slaughterhouses [20],
smithies and foundries [21], and the textile industry [22].

The methodology involves two steps (Figure 1). First, the criteria (1) are applied to
a generic list of environmental aspects (EAs) derived from international agreements and
European environmental regulations. The EAs selected after this step undergo further
screening in step 2, where the remaining three criteria are applied. If at least one of the
four criteria is met, the EA is considered “possibly” a KEL if two or more criteria are met,
the EA is classified as a KEI
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Figure 1. Synoptic of the preliminary determination of KEIs at the European level [17].

This sectoral methodology primarily focuses on the sector’s contribution to the exis-
tence of an environmental aspect and any technological advancements since the last BREF
update [17]. However, such information is often not fully accessible to industrial opera-
tors due to competitive concerns, and even if available, gathering and processing it can be
time-consuming. Moreover, assessing and quantifying technological progress is challeng-
ing. Therefore, this methodology seems ill-suited to addressing local issues.

ii. At the local level

In their literature review, [14] identified two tools for determining key environmen-
tal issues at the local level as a preliminary step in BAT assessment methods. The first
tool is Material and Energy Flow Analysis (MEFA), which helps identify significant pol-
lutant flows, improvable flows, and key process steps. The second tool is a questionnaire
designed to highlight the most sensitive environmental compartments, guiding the prior-
itization of actions and BAT implementation. However, these tools do not cover all envi-
ronmental aspects or prioritize them based on risk. Therefore, criteria such as “quantity”
and “sensitivity to the environment” could be complemented with an assessment of the
intrinsic hazard of each environmental aspect to better gauge potential impacts.

However, the review of BAT assessment methodologies [14] underscored the need for
such a methodology and suggested initial approaches for determining KEIs during BAT
implementation. This article aims to build on this foundation by developing and testing a
methodology to help operators identify KElIs specific to their installations.

iii.  Extended research on the evaluation of environmental aspects

Existing methods for assessing environmental aspects fall into three categories: risk
assessment-based, life cycle assessment-based, and criterion-based methods [23].

- Risk assessment calculates values related to hazardous phenomena, comparing them
to reference values to estimate the frequency, duration, probability, and magnitude of
abnormal situations, incidents, or accidents. Some methods, like human risk assess-
ment, also address chronic risks associated with normal operating conditions by es-
timating daily intake of contaminants and potential health effects. Methods for man-
aging polluted soils also fall into this category.

- Life cycle assessment (LCA) methods are used to compare products or processes
based on their global environmental impacts (midpoints or endpoints). For a single
object of study, reference values are needed to determine impact acceptability, which
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are often unavailable since global impacts are challenging to quantify and should be
minimized. LCA identifies global impacts but does not pinpoint the specific environ-
mental aspects causing these impacts.

- Criterion-based methods are used in environmental management systems (EMSs)
and accidental risk assessments are used to establish criticality matrices. These meth-
ods qualitatively rate environmental aspects or hazards based on various criteria to
prioritize them and determine appropriate risk management actions.

The objective of the methodology is to identify and prioritize the significant environ-
mental aspects of KEIs irrespective of risk acceptability. Risk-assessment and criterion-
based methods were reviewed to identify principles and criteria for KEI identification (see
Supplementary Material Table S1). To contextualize the application of this methodology, a
case study at a French industrial site subject to the IED was conducted. This case provides a
practical demonstration of the methodology’s effectiveness in identifying KEIs that require
action at the local level, in line with Article 14 of the IED.

2. Materials and Methods
2.1. Methodology Development

The development of the methodology to determine and prioritize KEIs required sev-
eral steps. First, it was necessary to define what constitutes a KEI at the local level. Next,
a basic list of environmental aspects was established to narrow down the scope for KEI se-
lection. Finally, appropriate criteria for identifying local KEIs were identified, along with
a suitable aggregation method to support decision-making.

iv.  What is a KEI at the local level?

Given the European definition of a KEI as “issues for which BAT conclusions are most
likely to lead to significant environmental benefits”, KEIs used for comparing an installa-
tion’s performance to BATs cannot be defined the same way. At the BREF revision stage,
KEIs are not defined with the same objective; they are determined at the sector level with
the goal of delineating data collection and BATc scope. In contrast, at the local level, KEIs
are used to ensure that BATs address the main environmental issues of the site, as required
by Article 14.6 of the IED. After the publication of a BATc in the OJEU, KEIs, whether sec-
toral or local, become the issues for which BAT implementation must be demonstrated and,
if necessary, lead to site conformity.

At the European level, BATs are determined for specific KEIs or groups of KEIs, typ-
ically related to air, water, or soil emissions, and resource consumption such as that of
water, energy, or raw materials [17]. BATs focus on technical solutions designed to pre-
vent, capture, or treat pollutants and waste [24]. Thus, BATs are set to reduce specific
emissions or resource usage, rather than addressing broader environmental impacts like
human toxicity or abiotic material depletion [25]. Local KEIs are defined as environmental
aspects specific to a particular site that require action to comply with BAT standards but are
not covered by sectoral BAT conclusions. Unlike sectoral KEIs, which are determined at a
broader industry level and included in the BREFs, local KEIs focus on unique site-specific
environmental challenges that are not addressed by the generic or specific sectoral BATs.
This distinction is particularly important under Article 14 IED, which mandates that com-
petent authorities, in consultation with operators, establish permit conditions to address
significant environmental aspects not covered by BAT conclusions. Local KElIs thus fill
the regulatory gap left by sectoral BATs, ensuring that industrial sites address all pertinent
environmental aspects, particularly those that may not be universally relevant across the
sector but for the environmental performance of the specific installation.

Additionally, emission limit values (ELVs) are set at national and local levels for each
pollutant based on BATs, reinforcing the use of the “environmental aspects approach” to
remain consistent with BAT processes.
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Itis important to note that BATs address only normal operating conditions and chronic
risks. The Industrial Emissions Directive does not cover accidental risks such as explosions,
fires, or spills [26], for which specific methods [27,28] and regulations [29,30] already exist.

v.  Inventory of environmental aspects

All environmental assessment methods include an inventory phase to identify and list
the environmental aspects that need assessment. This inventory is guided by the objectives
of the method, which are derived from the definition of KEIs. KEIs should be selected as
the most significant environmental aspects among those presenting chronic risks.

Public and private projects likely to significantly affect the environment are governed
by Directive 2011/92/EU, which sets specific requirements for development consent proce-
dures. An environmental impact assessment (EIA) is conducted for each project to assess
its environmental acceptability and address significant impacts with prevention, reduction,
or compensation measures. Environmental aspects are regulated through the environmen-
tal permit of the site, including emission limit values (ELVs) and monitoring measures. All
IED installations are subject to Directive 2011/92/EU, which means [31]:

- Existing installations should already have a permit ensuring that their environmental
and health impacts are acceptable and regularly monitored;

- Installations in the design phase must undergo an environmental permit application
process where the competent authority assesses the expected impact.

The EIA inventories all environmental aspects and determines which need regulation
and control through clean-up techniques, ensuring compliance with regulations. While it
identifies and assesses these aspects, it does not rank or classify them.

The IED, through Directive 2010/75/EU, enforces stricter measures to ensure that ma-
jor environmental issues and industries are regulated with the highest standards, consid-
ering current technical and economic capabilities. IED installations are required to achieve
the performance defined at the European level. This is the core of BATs: the most effective
measures for KEIs. KEIs are not all the environmental aspects needing control but are a
subset requiring enhanced action. The environmental permit provides a comprehensive
list of environmental aspects to assess. For installations still under design, the EIA serves
this purpose.

vi.  Choice of criteria

As previously mentioned, the determination of KElIs at the local level cannot follow
the same principles as at the sectoral level. Therefore, different criteria must be used at
the local scale to identify an environmental aspect as a KEI for a given installation, based
on information available to industrial operators. Specifically, the search for criteria was
oriented towards existing regulatory obligations for operators.

Given that risk acceptability alone cannot be the sole criterion for selecting KEIs—
since an installation must ensure this acceptability to operate—other, more discriminative
criteria are needed. Various methods exist for assessing environmental aspects with dif-
ferent objectives (e.g., risk assessment, life cycle assessment). The indicators used in these
methods were reviewed and analyzed to identify the most relevant criteria for determining
KEIs. Details on these criteria, indicators, and associated methodologies are provided in
Supplementary Material Table S1.

The goal of determining KEIs at the local level is to identify environmental aspects
that, while controlled and acceptable, are still likely to have significant impacts. This
method is not intended to replace other regulatory (e.g., EIA, human health risk assess-
ment) or voluntary approaches (e.g., ISO 14001). Specifically, it does not aim to:

- Assess the installation’s performance or the level of control over environmental as-
pects and impacts, or detect malfunctions;

- Evaluate the environmental and/or health acceptability of environmental aspects;

- Determine the share of pollution attributable to the installation;

- Assess the potential for the improvement of environmental aspects.
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These elements can help in identifying KEIs. However, an environmental aspect (EA)
being acceptable for the environment does not preclude it from being a KEI, nor does reg-
ulatory compliance guarantee that an EA cannot be a KEIL. Regulatory compliance and
environmental acceptability do not necessarily equate to the absence of impact.

Based on the methods reviewed (see Supplementary Material Table S1), three criteria
were selected for identifying KEIs based on information directly available to operators—
without requiring additional environmental measurements or expert intervention:

- Hazardousness to population and biodiversity;
- Environmental sensitivity;
- Quantification of the environmental aspect.

Given that regulatory procedures are already time-consuming and costly, the goal
was to develop a method that is both easy to implement and objective, without incurring
additional costs for operators while allowing for the quick identification of major environ-
mental issues.

For the “hazardousness to population and biodiversity” criterion, several indicators
were repeatedly found in the methods studied (see Supplementary Material Table S1):

- Regulatory Compliance: This is an easy and mandatory element to assess. Since regu-
lations are designed to protect the environment and human health, any infringement
indicates a potential impact. Therefore, this indicator is retained.

- Priority Substance Lists: Substances listed as carcinogenic, mutagenic, reprotoxic,
endocrine-disrupting, and/or bioaccumulative, as well as those with national, Euro-
pean, or international objectives (e.g., substances contributing to ozone layer deple-
tion), are significant. Their presence in such lists is retained.

- Nature of Effects: The lists indicate the nature of the effects. While precise exposure
level calculations are needed for assessing the significance of effects, this indicator can
be useful for other environmental aspects, such as noise.

- Other Indicators: Indicators such as hazard quotients or individual risk excess are
typically calculated during human health risk assessments, which are complex and
part of environmental impact assessments (EIAs). Hence, these are not included in
this method.

Retaining the indicators of regulatory compliance and presence on priority substance
lists allows for (1) focusing on substances requiring maximum vigilance, (2) addressing not
only substance-type EAs but also others, and (3) assessing the level of biosphere protection
at the local level.

Concerning the “Environmental Sensitivity” Criterion:

- Lack of Measurement Data: Operators often do not have regular environmental mea-
surements, making it challenging to assess exceedances of Predicted No Effect Con-
centration (PNEC) or Environmental Quality Standards (EQSs). Furthermore, deter-
mining the specific contribution of the installation to these exceedances is difficult.

- Qualitative Information: Qualitative data on environmental sensitivity (e.g., discharges
into already sensitive areas where EQSs are exceeded) can be used. This information is
typically available in regional planning documents, Environmental impact assessments
(EIAs), etc., and can provide useful context for assessing environmental sensitivity.

- Characterization of Populations/Sensitive Species: While important, characterizing
populations or sensitive species does not effectively discriminate between EAs. In-
stead, it provides a broader view of environmental priorities, which is not the fo-
cus here.

- Regulatory Management Values: Determining exceedances of regulatory values gener-
ally requires soil quality investigations, typically conducted during baseline reports [32].
Therefore, this indicator is not retained.
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Concerning the “Quantification of the Environmental Aspect” Criterion:

Substance Quantity: The amount of a substance consumed or emitted alone does not
indicate the priority of an EA. Comparison elements and thresholds are necessary to
assess its significance. Without such thresholds, this indicator is less effective.
Benchmarking: Comparing emissions from other sites within the same group may
not be useful if the facilities are similarly designed and operated. This method is
also not applicable to Small and Medium Enterprises (SMEs). Thus, this indicator is
not retained.

Contribution to EU Emissions: The degree of an activity’s contribution to EU emis-
sions or consumptions can be sourced from the E-PRTR database. This indicator is
retained as it provides relevant information on the environmental impact.
Frequency of Exposure: The frequency of environmental exposure is not considered
a key factor in determining KEIs, as BATs address chronic risks and normal operating
conditions. This criterion may only be relevant if activities occur unevenly throughout
the year.

Exclusion of the “Technico-Economic Aspects/Technological Advances” Criterion:
The criterion “technico-economic aspects/technological advances” was not retained

for the following reasons:

vil.

Complexity and Accessibility: This criterion involves extensive research and complex
cost calculations for each environmental aspect, and the necessary information is not
always accessible to operators.

Lack of Thresholds: There are no established thresholds for each and every pollutant
to determine acceptable costs, making it difficult to set clear criteria.

Subjectivity and Expertise: Most indicators under this criterion require expert judg-
ment or are influenced by the technical and economic capacities of the company, in-
troducing subjectivity.

Impact-Based Prioritization: The priority of an environmental aspect should be based
on its environmental and health impact rather than associated costs. The determina-
tion of KEIs should precede the BAT comparison stage, which focuses on improving
performance from both environmental and techno-economic perspectives.

Rating scale and calculation of the final score

Environmental evaluation often consists of a qualitative assessment comprising three

(low-medium-high) to five (negligible-low—medium-high-major) main levels to charac-
terize environmental aspects for each criterion [33-35]. Regarding the available informa-
tion on the criteria that were chosen to characterize KEIs, a scale of three to four levels was
adopted in the methodology (Table 1).

Table 1. Rating scale for each criterion.

Criterion Scoring Assessment Modality
0 (for noise) The EA is negligible
1 The EA is not hazardous or does not exceed the ELVs

Criterion 1:
Hazardousness 2

The EA should be limited or reduced regarding its toxicity
and/or ELVs are sometimes exceeded

The EA should be eliminated regarding its toxicity, and/or

3
ELVs are often or always exceeded
1 The environment is not sensitive to the presence of the EA
Criterion 2: ’ The environment is moderately sensitive to the presence of
sensitivity the EA

3 The environment is intolerant to the presence of the EA




Clean Technol. 2024, 6 1661

Table 1. Cont.

Criterion Scoring Assessment Modality

0 The quantity of the EA is null or not quantifiable
Criterion 3: 1 The quantity of the EA is quantifiable
quantity 2 The quantity of the EA is significant

3 The quantity of the EA is important

Some observations can be made regarding the assessment modalities. On one hand, it
is acknowledged that the intrinsic impact potential of an environmental aspect (EA), such
as toxicity or eutrophication potential, can never be zero. On the other hand, the method-
ology aims to identify KEIs to guide the implementation of BATs. This raises the question
of whether trace quantities of highly toxic pollutants should necessitate BATs. To main-
tain proportionality, it was decided that these substances would be subject to prevention
or reduction measures and regulation, even if they are not quantified in the assessment.
Therefore, a “0” score was incorporated into criterion 3.

The final assessment score is derived from multiplying the scores of the three crite-
ria, rather than adding them. This approach accounts for the multiplier effect of the cri-
teria on the environment, as multiplication is a common practice in environmental assess-
ments [36,37]. Results should be analyzed in the context of their environmental impacts.
The threshold for classifying an EA as a KEI was set to the maximum score for one criterion,
which is 3 in this methodology. This approach also allows for the use of the “0” score to
exclude EAs that are present only in trace amounts, which are unlikely to have significant
environmental impact.

2.2. Methodology

The methodology for determining key environmental issues (KEIs) involves three
consecutive steps, as illustrated in Figure 2. These steps are detailed in the following
sub-paragraphs.

W

Figure 2. Main steps of the methodology.

viii. Step 1: Inventory of environmental aspects

As previously mentioned, an environmental impact assessment (EIA) serves as the
foundation for inventorying environmental aspects that may become key environmental
issues (KEIs). According to the European Parliament and Council (2011) [38], “the envi-
ronmental impact assessment shall identify, describe and assess, in an appropriate manner
and in light of each individual case, the direct and indirect significant effects of a project
on the following factors: (a) population and human health; (b) biodiversity; (c) land, soil,
water, air, and climate; (d) material assets, cultural heritage, and the landscape; (e) the
interaction between these factors”.

The selection of relevant environmental aspects begins with defining the technical
perimeter of the installation to ensure that only the environmental aspects directly associ-
ated with the site’s operations are considered. According to the Industrial Emissions Di-
rective (IED), an “installation’ is defined as “a stationary technical unit within which one or
more activities listed in Annex I are carried out, and any other directly associated activities
on the same site which have a technical connection with the activities carried out on that
site and which could have an effect on emissions and pollution”. This definition shapes
our approach to delineating the technical perimeter by including primary operational areas
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as well as any auxiliary processes or infrastructure that may contribute to environmental
impacts, such as energy production, wastewater treatment, and storage facilities.

Within this defined perimeter, environmental aspects are identified based on their
connection to site-specific activities and their potential to affect air, water, soil, human
health, and biodiversity. Aspects are selected through a systematic review of operational
processes, focusing on emissions, resource consumption, and waste generation that occur
within the perimeter. For instance, air emissions from combustion processes, water dis-
charges from treatment facilities, and hazardous waste outputs from production lines are
assessed as part of this inventory. An environmental impact assessment (EIA) serves as the
primary source for identifying these aspects, as it provides a comprehensive overview of
potential impacts across different environmental media. However, certain challenges ex-
ist with using an EIA as a sole source, particularly regarding localized or emerging issues
that may not be fully captured. To address this, the methodology also allows for supple-
mental data sources, regulatory requirements, and operator insights to ensure a thorough
assessment of all environmental aspects pertinent to the defined perimeter.

However, not all environmental aspects identified in the EIA may be relevant for KEI
determination, as the entire site might not fall under the scope of the Industrial Emissions
Directive (IED). Therefore, it is essential to first define the technical perimeter for the ap-
plication of best available techniques (BATs) to ensure that only the environmental aspects
within this defined area are selected.

It is also important to note that demonstrating the implementation of best available
techniques (BATs) is mandatory for the environmental aspects (EAs) referred to in the BAT
conclusions (BATc) applicable to the installation. There are two types of EAs to consider:

- Sectorial EAs: These include all environmental aspects addressed by the BATs (both
generic and specific to the sub-sector) outlined in the Best Available Techniques Ref-
erence Documents (BREFs) relevant to the installation. For BREFs revised since 2012,
these are the environmental issues targeted by one or more BATs specified in the BATc.
As the BREFs are still in their initial versions, this encompasses all environmental as-
pects mentioned in the BREF for the specific activity. Sectorial EAs are automatically
considered as KEIs.

- Local EAs: These are environmental aspects listed in the environmental permit of the
site or, if not available, in the impact study, and are not sectorial EAs. They must
be related to the technical perimeter covered by the IED. Unlike sectorial EAs, not all
local EAs will necessarily be classified as KEIs. Their significance needs to be assessed
to determine whether they qualify as KElIs.

Excluded from this inventory are:

- Key Process Parameters: Such as pH, volume of water discharged, emission rate, ejec-
tion speed, C/N ratio, oxygen rate, etc. These parameters are used to ensure that
discharges are managed according to prescribed conditions, rather than representing
full environmental aspects.

- Soil Pollution: This excludes the spreading of aqueous effluents.

- Vibrations, Light Emissions, and Visual Impacts: These areas have limited regulatory
frameworks at present.

The deliverable of Step 1 is a matrix that lists the environmental aspects (EAs),
categorized by the relevant part of the technical perimeter, the applicable BREFs, and the
impacted environmental sphere. Table 2 illustrates an example of how this matrix
is structured.
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Table 2. Example of matrix listing the EAs for each part of the technical perimeter.
Impacted Tvoe of EAs Identified in the
Installation Relevant BREF p: . P! Applicable BREFs or
Environmental Medium Environmental Impact . .
Regulation or in the EIA
Water resource (the
environmental medium
“Water resource” only
concerns the water body in Resource depletion Water consumption
which the installation
withdraws water)
(water withdrawals)
Water (receiving environment)
- . COD
(the environmental medium
“Water (receiving .
environment)” only concerns Toxic or Cu
FDM the water body in which the eutrophic substances
installation dicharges .
. Nitrates
its wastewater)
Installation of... SO,
Toxic substances
. CO,, CH4
Air Greenhouse gasses
Odor nuisance Odor
Vicinity Noise pollution Noise
Toxic or AOX
eutrophic substances
ICS Water (receiving environment)

Microbiological
pathogens

Legionella pneumophila

Each environmental aspect (EA) is inherently tied to its environmental medium. For

instance, if a pollutant appears in multiple environmental media, it represents distinct EAs
for each medium. For example, mercury (Hg) detected in air constitutes one EA, while
mercury detected in water represents a separate EA. Despite the pollutant being the same,
each instance is assessed separately due to its different environmental impact and regula-
tory context. Thus, EA; would be “Hg in air” and EA; would be “Hg in water”.

ix.

three key criteria:

Step 2: Assessment of environmental aspects

The methodology for assessing the significance of environmental aspects (EAs) uses

Criterion 1: Hazardousness for the Population and Biodiversity. This criterion eval-
uates the potential danger an EA poses to human health and ecosystems. It includes
questions on regulatory compliance and the presence of priority substances, as well
as the known effects of these substances.
Criterion 2: Sensitivity of the Environment. This criterion assesses how susceptible
the environment is to the EA, based on available qualitative information such as re-
gional planning documents or environmental impact studies. It considers factors like
existing environmental quality and the potential for adverse effects.
Criterion 3: Quantification of the EA. This criterion involves evaluating the quantity of
the EA and its contribution to environmental burdens. It looks at benchmarks like emis-
sions data, relative contribution to EU totals, and other relevant quantitative measures.
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In line with practices suggested by the European Commission for EMAS [39], these
criteria are broken down into several closed questions designed to assess all selected indi-
cators. The answers to these questions are scored from 0 to 3, with the final score for each
criterion being the highest score obtained across the questions. This approach ensures that
the most significant impact is considered for each criterion [33]. A regulatory watch should
be maintained to update these questions and assessment methods as needed, ensuring that
the criteria remain relevant and accurate. The final score for each criterion is denoted as
shown in Table 3.

Table 3. Assessment criteria and associated scores.

Criterion Score Name Score Code
Criterion n° 1: hazardousness for the

. s . Hazard score ScH
population and biodiversity
Criterion n° 2: sensitivity of the environment  Sensitivity Score ScS
Criterion n° 3: quantification of the EA Quantity score ScQ

Criterion 1: Hazardousness for the population and biodiversity

Criterion 1 evaluates the potential hazardousness of each environmental aspect (EA)
with respect to both population health and biodiversity. This criterion covers:

- Toxicity: localized harmful effects;
- Global/Indirect Effects: broader environmental impacts, such as ozone depletion.

The assessment is conducted through three specific questions:

- Question 1: Regulatory Compliance

o Objective: Assess whether the installation complies with emission limit values (ELVs).
If emissions exceed these limits, it indicates a need for reduction measures.
o Score Interpretation: lower scores are given for better compliance, reflecting

lower hazardousness.
- Question 2: List of Hazardous Substances

o Objective: determine if the EA is listed as a hazardous substance subject to
limitations, reductions, or elimination objectives at national, international, or
European levels;

o Score Interpretation: A higher score reflects that the EA is recognized as par-
ticularly hazardous and thus requires stringent controls.

- Question 3: Noise Pollution

o Objective: specifically for noise pollution, assess the recorded noise levels;
o Score Interpretation: scores are based on the measured levels of noise, with
higher scores indicating greater impact.

Note that not all questions apply to every environmental medium. The questions
relevant to each medium are detailed in Table 4. This approach ensures a comprehensive
evaluation of an EA’s potential harm, considering both direct and indirect effects on human
health and biodiversity.

The assessment methods for each question are detailed in Table 5 and are based on Eu-
ropean and national regulations, as well as guidelines developed by competent industrial
regulatory authorities.

After answering all applicable questions for a given EA under Criterion 1 (see Table 4),
the most penalizing score among the responses to Questions 1, 2, and 3 is assigned to
Criterion 1 for that EA (ScH). Thus, ScH can be 0, 1, 2, or 3.

The evaluation results for Criterion 1 are presented in an EA rating matrix (Table 6),
which shows the scores for each question and the final ScH for each EA. The highest penal-
izing score among all questions applied to an EA determines its score for Criterion 1.
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Table 4. Environmental media and associated questions for criterion 1.
. . Question 1: Monitoring and Question 2: Lists of Question 3: Noise Level
Environmental Medium Compliance with Regulation Priority Substances of the Installation
Water resource X NC NC
Water (receiving environment X X NC
Air X X NC
Neighborhood (Noise) X NC X
X: rate. NC: not concerned.
Table 5. Assessment modalities for each question.
Score Attributed to the 32:5231:151?&?:;: :fldin Question 2: Question 3: Noise Levels
EA for Each Question np P &  Hazardous Substances )
on Monitoring Frequency)
0 / / Audible (0 to 60 dB)
EA not monitored or regulated.
1 If it is regu!ated, The sujbst.ance is not part of Bearable (60 to 85 dB)
non-compliances are less than any priority substances list
10% of the measures
The substance is listed with
2 11 to 40% of non-compliances an ObJ?Ct.l ve to limit or reduce Hazardous (85 to 90 dB)
its emissions to the
environment
The substance is listed with
o an objective to eliminate its
3 rli/i)(;:«-ec:)};?nl?alnfezf emissions to the environment  Painful (>90 dB)
p and/or to be substituted by
another one
Table 6. Rating matrix for criterion 1.
Environmental Medium EA Question 1 Question 2 Question 3 Hazard Score ScH
Water resource EA1 Score X1 NC NC = ScoreX1
EA2 Score X2 Score Y2 NC = Max(ScoreX2; ScoreY2)
Water (receiving environment)
EA3 Score X3 Score Y3 NC = Max(ScoreX3; ScoreY3)
Air NC
Neighbourhood (Noise) EAn Score Xn NC Score Z1 = Max(ScoreXn; ScoreZ1)

Criterion 2: Sensitivity of the environmental medium

Criterion 2 assesses the sensitivity of each environmental medium to each EA. This
evaluation is conducted using a sensitivity matrix, which includes one or more questions
for each environmental medium. For example, Table 7 illustrates the sensitivity matrix for
the EA “Odour”, which falls under the “air” environmental medium. In this case, only one
question is associated with this EA, and it has three possible assessment modalities. The
most penalizing score among all responses to the relevant questions for the EA is assigned
as its score for Criterion 2 (ScS).



Clean Technol. 2024, 6

1666

Table 7. Example of assessment for the EA “odour”.

Question

Assessment Modalities

References

In the last 5 years, have there been any
complaints about odors from the facility?
Has the inspector ordered an odor survey
or has an odor monitoring plan/nose jury
been set up by the operator?

1: It was not considered necessary to
carry out or prescribe an odor study on
the site and no complaints were made.

2: The operator has voluntarily
implemented an odor monitoring plan
on its site and/or at least one complaint
has been made about odors generated by
the facility

3: The odors generated by the facility

Letters received from the competent
authority or complainants
Site documentation, regulation of the site

have been the subject of complaints, as a
result of which tighter measures have
been added to the environmental permit
of the site

Criterion 3: Priority level

This criterion evaluates the priority level of each environmental aspect in quantitative
terms. Similarly to the other criteria, one or more questions are posed based on the type
of environmental aspect (e.g., water consumption, substance emissions, odors, noise). The
evaluation methods are drawn from relevant regulations. Table 8 provides an example for
assessing substance emissions.

Table 8. Score attribution for criterion 3.

Proposition ScQ References

The substance is not released from the installation or is released in trace amounts.
In the case of land application, the pollution removal factor for the substance 0
concerned is greater than or equal to 80%.

The discharge is quantifiable, but the flows emitted are lower than the “cut-off flows”

of the relevant national regulation (e.g., French decree of 2/2/98 or equivalent) or there

is no cut-off flow. 1
In the case of the substance spreading, the pollution elimination coefficient is between

60 and 80%. Applicable national Emission

Limit Values (ELV)

The “cut-off flows (Cut-off flow = flow threshold above which the emission limit

values of the integrated decree (2/2/98) or the applicable sectoral decree, depending on

the sectors subject to the integrated decree or not, apply)” of the relevant national
regulation (e.g., French decree of 2/2/98 or equivalent) by which the plant is concerned 2
are exceeded.

In the case of the substance spreading, the pollution elimination coefficient is strictly

less than 60%.

Reporting thresholds on E-PRTR are exceeded (= operator has to report

consumption/emissions for EA). 3 E-PRTR reporting threshold

The results for criterion 3 are displayed in a rating matrix (Table 9). This matrix assigns
a score to each environmental aspect (EA) based on the relevant environmental medium.
The quantification score for an environmental aspect is equal to the ScQ of the applicable
topic and can range from 0 to 3.
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Global Score

Table 9. Rating matrix for criterion 3.

Environmental Medium EA ScQ

Water resource (water withdrawals) EAx ScQx
EA ScQ

Water (receiving body) Y Y
EAz ScQz

Air

Vicinity

x.  Selection of KEIs

After determining the three scores (ScH, ScS, and ScQ) for each environmental aspect,
these are multiplied to obtain an overall score (ScG) (Figure 3A), ranging from 0 to 27. This
global score helps to determine whether an environmental aspect qualifies as a local KEI
(Figure 3B). For sectoral KEIs derived from BREFs, demonstrating BAT implementation
is mandatory. These sectoral KEIs automatically receive a score of 30. Consequently, the
final overall score (S5¢G) can range from 0 to 30 points.

( Criteria 2: )

ScH € {0,1,2,3} ScS € {1,2,3} ScQ € {0,1,2,3}

A

3 27 30

0

Not a KEI KEI KEI of the BREF

— ScG =30

B

Figure 3. Selection procedure of KEIs. (A): equation for the assessment of the global score, (B): score
scale.

An environmental aspect (EA) is classified as a key environmental issue (KEI) if its
overall score (ScG) is >3. A score of 3 indicates that the EA has achieved the maximum
score on at least one criterion and has not been nullified by a score of 0 on another criterion.
This implies that the EA is:

e  Dangerous to the population and/or biodiversity, even at low concentrations;
e  Significant in terms of environmental degradation given its current state;
e Produced in very large quantities or poorly managed.

A maximum score in any of these areas is considered significant, warranting explo-
ration of reduction measures for the EA. The final step of the methodology provides a list of
KEIs for the installation. The summary matrix of scores for all EAs across the three criteria,
and their overall ScG, is presented in Table 10, highlighting the EAs identified as KElIs.
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Table 10. Matrix presenting environmental aspects and their ScD, ScS, ScQ, and ScG scores and
prioritized list of KEIs.

KEI
Environmental Medium EA Criterion 1 Criterion 2 Criterion 3 ScG >3 Yes
<3 No
Water resources (withdrawals) EA1 ScH1 ScS1 ScQ1 =ScH1xScS51xScQ1  Yes/No
EA2 ScH2 ScS2 ScQ2 = ScH2x5¢52xS5cQ?2
water (receiving medium)
Air
EAn ScHn ScSn ScOn = ScDnxScSnxScQn

The environmental aspects (EAs) are categorized into three groups based on their
overall score (ScG):

- Non-KEIs: EAs with a score less than 3 are not considered KEIs. There is no require-
ment for the demonstration of BATs (best available techniques) for these EAs.

- Local KEIs: EAs with a score between 3 and 27 are classified as local KEIs. BATs must
be implemented for these issues, with priority increasing with higher scores. EAs
with the lowest scores may be excluded from the KEI list following discussions with
the competent authority.

Mandatory KEIs: EAs with a score of 30 are covered by the BAT conclusions appli-
cable to the installation. The operator must demonstrate the implementation of BATs for
these KEIs.

3. Results

The methodology was applied to a French IED site whose primary activity is associ-
ated with the FDM BREF (due to confidentiality issues, the case study was anonymized
and can unfortunately not be more detailed). The BAT conclusions for this BREF were
published in the Official Journal of the European Union on 4 December 2019.

The installation was defined according to the IED’s (‘installation” means a stationary
technical unit within which one or more activities listed in Annex I or in Part 1 of Annex
VII are carried out, and any other directly associated activities on the same site which have
a technical connection with the activities listed in those Annexes and which could have an
effect on emissions and pollution) “installation” criteria and was divided into four sections
corresponding to the applicable BAT conclusions:

- FDM1: The main agri-food activity covered by the “Food, Drink and Milk” (FDM) BREF;

- FDM2: Another agri-food activity on site covered by a different section of the FDM
BAT conclusions;

- LCP: A biomass boiler covered by the “Large Combustion Plants” (LCP) BREF;

- ICS: The cooling towers covered by the “Industrial Cooling Systems” (ICS) BREF.

For confidentiality reasons, the company will be named ENT1 in the remainder of
the article.

3.1. Inventory of Environmental Aspects

The analysis of the BAT conclusions applicable to the ENT1 plant, along with the site’s
environmental permit, allowed for an inventory of environmental aspects (EAs). In total,
69 EAs were identified:

- FDM1 Section: 19 EAs identified, 11 of which are from the FDM BREF;
- FDM?2 Section: 4 EAs identified, 1 of which is from the FDM BREEF;

- LCP Section: 27 EAs identified, 9 of which are from the LCP BREF;

- ICS Section: 18 EAs identified, none of which are from the ICS BREF.
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For the 21 EAs derived from the BREFs, an overall ScG score of 30 is automatically

assigned, indicating that these EAs are all considered KEIs.

3.2. Assessment of Environmental Aspects

xi. Criterion 1

—FDM1 section:

In the FDM1 section, the assessment yielded the following results:
e Two EAshave an ScD of 3:

° VOCs (Volatile Organic Compounds), including acetaldehyde, which is classi-
fied as CMR (carcinogenic, mutagenic, reprotoxic) Category 2B;

o Acetaldehyde, specifically known for its significant health risks.

- One EA has an ScD of 2:

o TSS (Total Suspended Solids) in water, which is regulated under Annex II of
the Order of 17 July 2009 concerning measures to prevent or limit the introduc-
tion of pollutants into groundwater.

—FDM2 section:

For the FDM2 section, the analysis of the four EAs identified in the air revealed

the following;:

Dust, SOx, and NOx: Each has an ScD of 2. These EAs are regulated by European
Union Air Quality Standards (EUAQSs).

VOCs: Assigned an ScD of 3. The specific VOCs emitted include phenols, acetalde-
hyde, acrolein, furfuraldehyde, and formaldehyde. These substances are classified
as either CMR (carcinogenic, mutagenic, reprotoxic), SVHC (Substance of Very High
Concern), PBT (Persistent, Bioaccumulative, Toxic), or vPvB (very Persistent, very
Bioaccumulative). The high ScD score is supported by past non-compliances with
emission limit values (ELVs), with VOCs and SOx exceeding limits 45% and 12% of
the time, respectively, over the last 5 years.

—LCP section:
For the LCP section, the analysis of the 14 EAs in the air resulted in the following

hazard scores:

Four EAs have an ScD of 2, as they are regulated by European Union Air Quality Stan-
dards (EUAQSs). These include carbon monoxide (CO), oxides of nitrogen (NOx),
sulfur dioxide (SOx), and dust. Notably, CO has a non-compliance rate of 38%.

Ten EAs have an ScD of 3, reflecting high hazard scores. These include:

o Eight EAs regulated by international treaties or regulations aimed at their re-
duction, such as PAHs, dioxins and furans, cadmium, mercury, arsenic, lead,
chromium, cobalt, and nickel. Specific PAHs released include naphthalene, ace-
naphthene, fluorene, phenanthrene, and fluoranthene. These substances are clas-
sified as CMR, SVHC, PBT/vPvB, or POPs (Persistent Organic Pollutants).

o Two EAs with detected non-compliances: NH3 and PAHs, with non-compliance
rates of 75% and 46%, respectively, over the past 5 years.

All other EAs in this section are deemed insignificant for Criterion 1, with a ScD of 1.
—ICS section:
In the ICS section, where no specific limit values are defined in the environmental

permit for cooling tower discharges, reference values are taken from the ministerial or-
der of December 14, 2013, which applies to installations under the registration regime for
classified installations for environmental protection.

The hazard scores (ScD) for the 10 EAs in this section are as follows:
Six EAs have a ScD of 3:
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) Three EAs are non-compliant with emission limit values (ELVs), with non-
compliance rates reaching up to 57% for phosphorus and AOX and 100% for
total nitrogen.

o Three EAs include CMR substances such as phenols, chromium, and chloro-
form, with chloroform being classified as a priority hazardous substance.

e  Four EAs have an ScD of 2, as they are covered by the Order of July 17, 2009, which
addresses measures to prevent or limit the introduction of pollutants into groundwater.

All other EAs are considered insignificant for Criterion 1, receiving an ScD of 1.
xii.  Criterion 2

For Criterion 2, the ScS scores are assigned to each environmental aspect (EA) based
on the sensitivity of the impacted environmental domain, regardless of the specific BAT
section it belongs to. The sensitivity matrix for the local environment of the ENT1 plant is
detailed in Supplementary Material Table S2. According to this matrix:

- Eight EAs received an ScS of 3:

o Air Emissions: odor, VOCs, SOX;
o Wastewater: BOD5, TSS, COD, total nitrogen, total phosphorus;

- Three EAs received an ScS of 2:

o Air Emissions: dust, NOX, PAHs.

The direct environment of the site does not exhibit significant sensitivity to the re-
maining EAs, and thus they are not considered significant for Criterion 2 (S¢S < 1).
xiii. Criterion 3

—FDM1 section

In the FDM1 section, the ScQ scores for various environmental aspects (EAs) are
as follows:

- Five EAs have an S5cQ greater than 1:

o VOC Emissions, Acetaldehyde Emissions, and Water Consumption: these EAs
are reported on E-PRTR and receive an ScQ of 3;

o Dust: the emission limit value (ELV) for dust is 5.75 kg/h, exceeding the cut-off
mass flow of 1 kg/h specified by the decree of 2 February 1998, resulting in a
ScQ of 2;

o Noise: An acoustic impact study from 13 September 2018 shows that four reg-

ulated point sources are influenced by the site. The measured noise levels
ranged between 45 dB(A) and 70 dB(A), leading to an ScQ of 2 for noise.

Other EAs:

o TSS, BOD5, COD, total nitrogen (Total N), total phosphorus (Total P), and NTK
(Kjeldahl Nitrogen): The level of control of spreading for these EAs is consid-
ered “excellent,” with a pollution elimination coefficient > 97% as per the de-
cree of 21 December 2007. Consequently, these EAs receive an ScQ of 0.

—FDM2 section

In the FDM2 section, the ScQ scores for the identified environmental aspects (EAs)

are as follows:

- Three of the four EAs have an 5cQ greater than 1:

o VOC Emissions: reported on E-PRTR, resulting in an ScQ of 3;

Dust: with an ELV of 1.8 kg/h, exceeding the cut-off mass flow of 1 kg/h speci-
fied by the ministerial decree of 2 February 1998, leading to an ScQ of 2;

o NOx: the ELV is 41 kg/h, surpassing the cut-off mass flow of 25 kg/h set by the

ministerial decree of 2 February 1998, resulting in an ScQ of 2.

- The remaining EA has an ScQ of 1.
—LCP section
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In the LCP section, the ScQ scores for the identified environmental aspects (EAs) are
as follows:

- Four out of twenty-eight EAs have an S5cQ greater than 1:

o VOC Emissions and Water Consumption: both reported on E-PRTR, resulting
in an ScQ of 3;
o Noise: The acoustic impact study dated 13 September 2018 shows that four

regulated point source zones are influenced by the site. The noise level was
measured at between 45 dB(A) and 70 dB(A), leading to an ScQ of 2.

o NH3: With an ELV of 220 g/h in the environmental permit, exceeding the cut-
off mass flow of 100 g/h specified by the decree of 2 February 1998, resulting
in an ScQ of 2.

- The remaining EAs have an ScQ of 1.

—ICS section

In the ICS section, 1 out of 14 EAs has an ScQ greater than 1: Noise. According to
the acoustic impact study dated 13 September 2018, four regulated point source zones are
affected by the site. The noise level measured during the campaign was between 45 dB(A)
and 70 dB(A), resulting in an ScQ of 2.

xiv. Selection of KEIs
In the case of the ENTI plant, a total of 40 KEIs from the 69 environmental aspects
(61%) were identified (Table 11).

Table 11. EAs for each section and their respective ScG, selection of KEIs. In grey, the KEI selected.

ScG\Section FDM1 FDM2 LCP ICS Total EAs  Conclusion
0 0 0 4 5 Not KEI
1 4 0 9 5 18 Not KEI
2 1 0 0 5 6 Not KEI
3 0 0 7 4 11 KEI
6 1 0 1 0 2 KEI
8 1 0 0 0 1 KEI
9 0 0 1 0 1 KEI
27 3 0 0 0 3 KEI
30 11 1 10 0 11 KEI
Total 22 1 28 18 69 /

Of the 40 KEIs identified, 22 KEIs are derived from BREFs, 18 KEIs are local. Addi-
tionally, 27 of these 40 KEIs (which represents 64%) lack complete BAT references (BATs
and BAT-AE(P)Ls). This includes 9 sectoral KEIs and 18 local KEIs. The grey in the table
correspond to the KEI selection with a global score upper than 3.

4. Discussion
4.1. Genericity of the Methodology

The methodology for determining KEIs evaluates environmental aspects (EAs) using
three criteria based on French national and local regulations, as well as regional planning
documents. The application of this methodology has demonstrated its ability to effectively
rank EAs within the BAT technical perimeter, providing a score range from 0 to 27 (or
30 for KEIs derived from BREFs), thus facilitating the discrimination and prioritization of
environmental issues. The methodology has several advantages: it relies on information
already available to industrial operators, is adaptable to regulatory changes and local as-
sessments, and incorporates site-specific performance and environmental sensitivity. It is
user-friendly, replicable, and theoretically objective due to regulatory thresholds, though
this needs to be verified through testing with multiple evaluators. However, some limita-
tions have been identified. For waste, the methodology could be adapted by modifying cri-
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terion 1, but criteria 2 and 3 are less suitable. Reporting thresholds on E-PRTR can be used
for criterion 3, but there is a lack of intermediate evaluation methods. Criterion 2 is not well
suited for waste evaluation; local recycling opportunities could be incorporated into crite-
rion 1 or, possibly, criterion 2. Regarding energy and raw material consumption, there are
no strict limit values or direct hazard indicators. The renewable nature of resources could
be integrated into criterion 1, while local sensitivity could be qualitatively assessed in cri-
terion 2. Actions taken by the company in energy transition and decarbonization could be
reflected in criterion 3. Energy and water consumption are generally addressed by BREFs,
making an additional local methodology unnecessary for KEI selection.

4.2. The Concept of KEI and the Concept of Risk

Risk assessment typically follows a source-pathway-receptor diagram [40,41]. The
effects of an environmental aspect depend not only on its intrinsic harmfulness but also on
the quantities involved, the state of the environment, and the sensitivity of living beings af-
fected by the pollution. Itis important to note that an environmental aspect being classified
as a KEI does not necessarily imply that the values currently achieved by the operator are
unacceptable in terms of environmental and health risks. An EA may be a KEI due to its in-
trinsic toxicity or its potential to contribute to environmental degradation (such as Global
Warming Potential or resource scarcity), even if the installation is in compliance with regu-
lations and the environment is not degraded. The absence of risk does not preclude an EA
from being classified as a KEI. Given that the rationale behind the IED is performance at
site boundaries, regardless of impact, an impact calculation would be inappropriate for the
objectives of this methodology, as the lack of impact does not negate the need for BAT im-
plementation. Conversely, significant risks or impacts might justify a comparison of BATs.
According to French regulations, the competent authority may require a demonstration of
BAT implementation if recurrent non-compliance with ELVs is observed.

Furthermore, as previously mentioned, it is generally easier for an operator to mea-
sure material and energy flows than to calculate impacts [42]. This limitation is acceptable
when the goal is to assess and improve the degree of control over environmental aspects.
However, it is insufficient when deciding on site establishment or regulatory relaxation.

Considering these factors, a set of criteria has been established to qualitatively assess
the priority of each EA, and consequently the need for BAT implementation. Environmen-
tal aspects that are not KEIs but are still significant are generally regulated, addressed,
and managed without requiring a demonstration of BAT implementation. These are con-
sidered environmental issues but not key environmental issues.

4.3. Life Cycle Assessment as a Perspective?

Several authors agree that risk assessment (EIA), life cycle assessment (LCA), and
multi-criteria analysis methods used for selecting significant environmental aspects (EAs)
in the context of environmental management systems have different but potentially com-
plementary objectives [23,43-45]. LCA, in particular, is a standardized method that inte-
grates a vast amount of quantitative information and produces reproducible results. How-
ever, it is not suitable on its own for determining key environmental issues (KEIs) because
it only considers material and energy flows, excluding other EAs that might lead to pollu-
tion as defined by the Industrial Emissions Directive (IED) [8]. Furthermore, while LCA
can characterize the impact of a process step or product life stage, it is challenging to pin-
point the exact EA causing an identified impact.

The major benefit of LCA lies in its ability to complement the KEI list with broader
global issues increasingly addressed in BREF reviews, such as decarbonization and the cir-
cular economy [46,47]. Decarbonization and the circular economy focus on specific envi-
ronmental aspects, like greenhouse gasses (CO,, CHy4, N,O, H,O) and resource consump-
tion, which are feasible to track. However, other global issues, such as aquatic toxicity, are
more challenging to address as regulations focus on specific pollutants rather than their
broader environmental impacts.
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In practice, LCA is not widely used in regulatory frameworks due to several factors.
Different practitioners may use varying assumptions, leading to inconsistent results. Addi-
tionally, LCA is time-consuming, costly, and complex. Although extensive databases exist,
there are still gaps in characterization factors for all industrial processes. If LCA were made
more practical and widely adopted, it could add value to industrial environmental man-
agement and the implementation of BATs, especially for areas where regulatory analysis
lacks sufficient methods. As [43] suggested for EMS, adapting LCA to KEI selection could
enhance the integrated approach by encompassing a wider range of EAs.

4.4. Generalization and Integration with Complementary Approaches?

While this methodology has been applied to a single case study (with a second case
study undertaken but not presented here due to confidentiality constraints), expanding its
application to other industrial sectors and sites is crucial to evaluate its adaptability and
generalizability. Future research could apply the methodology across diverse industries,
such as chemical manufacturing, energy production, and waste facilities, where environ-
mental impacts differ significantly in terms of pollutant types, resource consumption, and
waste generation. Testing across these varied sectors would enable the methodology to cap-
ture unique environmental challenges and allow for sector-specific adjustments, ensuring
effective prioritization of site-specific environmental issues. The current methodology’s
qualitative approach to prioritizing environmental aspects could also be enhanced by inte-
grating elements from risk assessment and environmental performance evaluation (EPE).
Risk assessment focuses on identifying and mitigating specific hazards based on poten-
tial impacts to human health and ecosystems, often through a source-pathway-receptor
model. While risk assessment is effective for managing acute risks, it may not account
for the broader environmental aspects that are significant for regulatory compliance and
sustainability. By combining risk assessment criteria with the site-specific focus of this
methodology, it would be possible to prioritize issues that pose both immediate and long-
term risks at a particular site. Environmental performance evaluation (EPE), as defined
in standards such as ISO 14031, could also complement this methodology by providing a
framework to monitor and assess environmental performance over time. EPE emphasizes
the use of key performance indicators (KPIs) to track progress in areas such as emissions
reduction, waste management, and resource efficiency. By integrating KPIs from EPE into
the KEI prioritization process, the methodology could benefit from a more structured ap-
proach to tracking improvements and adjusting priorities as environmental performance
evolves. For instance, sites could use KPIs to assess the effectiveness of implemented mea-
sures, revisiting and refining their KEI priorities based on performance outcomes.

Comparing this methodology to other established approaches reveals its unique con-
tribution to site-specific environmental management. Unlike sectoral BAT-based methods,
which provide generalized guidelines for entire industries, our methodology allows for a
tailored assessment that captures environmental issues unique to specific installations, in
alignment with Article 14 of the IED. This localized focus makes it particularly valuable
for industrial sites with complex environmental interactions that may not be sufficiently
addressed by sector-wide standards.

5. Conclusions

The methodology developed for identifying key environmental issues (KEIs) proves
to be a valuable tool for evaluating environmental aspects in the context of applying best
available techniques (BAT). By combining national, local, and regional regulatory crite-
ria, this approach enables the prioritization of environmental aspects based on their sig-
nificance and potential impact. The application of this methodology to an industrial site
subject to the IED has demonstrated that environmental aspects can be assessed robustly,
allowing for better decision-making in environmental management.

The results show that the methodology is effective in discriminating and prioritizing
environmental aspects, with scores ranging from 0 to 27, and up to 30 for KEIs derived from
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BREFs. The use of evaluation criteria indicates that the methodology can capture the com-
plexity of environmental impacts while remaining adaptable to regulatory changes and
local specifics. The 40 KEIs identified, with 22 from BREFs and 18 being local, underscore
the relevance of this approach for a comprehensive assessment of environmental risks.

However, certain limitations of the methodology need to be acknowledged. Aspects
related to waste, energy and raw material consumption, and soil pollution require specific
adaptations to better reflect their management and impact. For example, waste is not fully
covered by the current criteria, and the methodology could benefit from considering its
recycling potential. Similarly, resource consumption could be assessed by accounting for
their renewability and environmental impact.

The approach of the methodology relies on qualitative criteria to assess the priority
of environmental aspects, but it does not replace quantitative evaluations such as impact
studies or life cycle assessments (LCAs). These three methodologies provide complemen-
tary information on the environmental challenges faced by industrial sites, enabling a bet-
ter understanding of their impacts. While LCA provides a standardized and reproducible
approach for assessing global impacts, it has limitations when it comes to precisely tar-
geting the environmental aspects responsible for those impacts. Nevertheless, integrating
elements of LCA into the methodology could enrich the evaluation by adding global di-
mensions such as decarbonization and circular economy.

In conclusion, the methodology offers a robust framework for selecting KEIs based
on accessible regulatory and local data. It allows for a consistent and adaptable evalua-
tion tailored to the specifics of each industrial site. Suggested adaptations for aspects not
fully covered and the practical implications of the approach highlight the need for contin-
uous improvement to better address contemporary environmental challenges. Future re-
search could focus on integrating quantitative methods and expanding evaluation criteria
to cover additional environmental aspects, further enhancing the relevance and effective-
ness of the methodology.

Supplementary Materials: The following supporting information can be downloaded at: https:
/[www.mdpi.com/article/10.3390/cleantechnol6040080/s1, Table S1: Methods studied for the elabo-
ration of the method to select KEIs; Table S2: Sensitivity matrix of the case study E1.

Author Contributions: D.M.: conceptualization, writing—original draft, formal analysis, investiga-
tion, methodology, visualization; ].V.: writing—original draft, supervision, validation, formal anal-
ysis, funding acquisition, methodology, project administration, writing—review and editing; V.L.:
writing —original draft, supervision, validation, formal analysis, funding acquisition, methodology,
project administration, writing—review and editing; R.G.: supervision, validation, methodology, re-
view; A.A.: supervision, validation, methodology. All authors have read and agreed to the published
version of the manuscript.

Funding: Our thanks go to Mines Saint-Etienne for the PhD grant for Ms Marie Dellise.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The data relating to this research work are available in Ms Marie Del-
lise’s doctoral thesis (https://theses.fr/2020LYSEMO026 accessed on 26 November 2024). Data not in-
cluded in this thesis are confidential.

Conflicts of Interest: The authors declare no conflicts of interest.

1.  European Commission. Commission Aims for Zero Pollution in Air, Water and Soil [WWW Document]. Eur. Comm.—Eur.
Comm. 2021. Available online: https://ec.europa.eu/commission/presscorner/detail/en/ip_21_2345 (accessed on 5 August 2021).

2. UNECE. Updated Draft decision on strenghtening mine tailings safety in the United Nations Economic Commission for Europe
region and beyond. In Proceedings of the Bureau of the Conference of the Parties, Conference of the Parties to the Convention
on the Transboundary Effects of Industrial Accidents, Eleventh meeting, United Nations, Economic and Social Council, Geneva,
Switzerland, 7-9 December 2020.


https://www.mdpi.com/article/10.3390/cleantechnol6040080/s1
https://www.mdpi.com/article/10.3390/cleantechnol6040080/s1
https://theses.fr/2020LYSEM026
https://ec.europa.eu/commission/presscorner/detail/en/ip_21_2345

Clean Technol. 2024, 6 1675

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.
27.

28.

UNEP. Minamata Convention on Mercury. 2019. Available online: http://www.mercuryconvention.org/Portals/11/documents/
Booklets/COP3-version/Minamata-Convention-booklet-Sep2019-EN.pdf (accessed on 15 June 2021).

OECD. Best Available Techniques (BAT) to Prevent and Control Industrial Pollution. 2019. Available online: https://www.oecd.
org/chemicalsafety/risk-management/best-available-techniques.htm#Activity3 (accessed on 8 April 2021).

European Commission. The IPPC Directive —Environment—European Commission. 2014. Available online: https://ec.europa.
eu/environment/archives/air/stationary/ippc/ippc_revision.htm (accessed on 8 April 2021).

Council of the European Union. Council Directive 96/61/EC of 24 September 1996 Concerning Integrated Pollution Prevention
and Control. 1996. Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31996L0061 (accessed on 24
November 2022).

European Commission. Directive 2008/1/EC of the European Parliament and of the Council of 15 January 2008 Concerning Integrated
Pollution Prevention and Control; European Commission: Brussels, Belgium, 2008.

European Commission. Directive 2010/75/EU of the European Parliament and of the Council of 24, November 2010 on Industrial Emis-
sions (Integrated Pollution Prevention and Control); European Commission: Brussels, Belgium, 2010.

Evrard, D.; Laforest, V.; Villot, J.; Gaucher, R. Best Available Technique assessment methods: A literature review from sector to
installation level. J. Clean. Prod. 2016, 121, 72-83. [CrossRef]

European Commission. Commission Implementing Decision of 10 February 2012 Laying Down Rules Concerning Guidance on the
Collection of Data and on the Drawing up of BAT Reference Documents and on Their Quality Assurance Referred to in Directive 2010/75/EU
of the European Parliament and of the Council on Industrial Emissions; European Commission: Brussels, Belgium, 2012.

European Commission. Service Request —Annex “Specific Terms of Reference” — Preliminary Determination of Key Environmental Issues
for Industrial Sectors in BREF Reviews Under the Industrial Emissions Directive; European Commission: Brussels, Belgium, 2016.
European Commission. Criteria for Identifying Key Environmental Issues for the Review of BREFs; European Commission: Brussels,
Belgium, 2015.

European Commission. Criteria for Identifying Key Environmental Issues for the Review of BAT Reference Documents Under Article 13
of the IED; European Commission: Brussels, Belgium, 2015.

Dellise, M.; Villot, J.; Gaucher, R.; Amardeil, A.; Laforest, V. Challenges in assessing Best Available Techniques (BATs) compliance
in the absence of industrial sectoral reference. J. Clean. Prod. 2020, 263, 121474. [CrossRef]

Ministere de la Transition Ecologique. Guide Pour la Simplification du Réexamen (Article R. 515-70 & R. 515-73) Ministerial Report
from the French Directorate-General for Risk Prevention Bureau for Nomenclature, Industrial Emissions and Water Pollution; Ministere
de la Transition Ecologique: Paris, France, 2020; 31p.

Iverson, T.; Perrings, C. Precaution and proportionality in the management of global environmental change. Glob. Environ.
Chang. 2012, 22, 161-177. [CrossRef]

Ricardo Energy and Environment; VITO; UBA Environment Agency Austria; ELLE. Preliminary Determination of Key Environmen-
tal Issues (KEI) for Industrial Sectors in BREF Reviews Under the IED (No. 07.0201/2016/739730/SFRA/ENV.C.4); UBA Environment
Agency Austria: Vienna, Austria, 2018.

Brinkmann, T. Defining BAT under the Industrial Emissions Directive—History and Procedures. In Proceedings of the Euro-
pean Commission’s Science and Knowledge Service, Joint Research Center, Workshop to Promote the Ratification of Technical
Protocols of the UNECE Air Convention with Focus on Countries in the EECCA Region, Berlin, Germany, 14-16 May 2019.
Ricardo Energy and Environment; VITO; UBA Environment Agency Austria; ELLE. Preliminary Determination of Key Environmen-
tal Issues for the Ceramic Manufacturing Industry (No. 07.0201/2016/739730/SFRA/ENV.C.4); UBA Environment Agency Austria:
Vienna, Austria, 2018.

Ricardo Energy and Environment; VITO; UBA Environment Agency Austria; ELLE. Preliminary Determination of Key Environmen-
tal Issues for the Slaughterhouses and Animal By-products Industry; UBA Environment Agency Austria: Vienna, Austria, 2018.
Ricardo Energy and Environment; VITO; UBA Environment Agency Austria; ELLE. Preliminary Determination of Key Environ-
mental Issues for the Smitheries & Foundries Industry (No. 07.0201/2016/739730/SFRA/ENV.C.4); UBA Environment Agency Austria:
Vienna, Austria, 2018.

Ricardo Energy and Environment; VITO; UBA Environment Agency Austria; ELLE. Preliminary Determination of Key Environmen-
tal Issues for the Textiles Industry (No. 07.0201/2016/739730/SFRA/ENV.C.4); UBA Environment Agency Austria: Vienna, Austria,
2018.

Liu, K.F.-R;; Ko, C.-Y.; Fan, C.; Chen, C.-W. Combining risk assessment, life cycle assessment, and multi-criteria decision analysis
to estimate environmental aspects in environmental management system. Int. |. Life Cycle Assess. 2012, 17, 845-862. [CrossRef]
Koller, E. Traitement des Pollutions Industrielles, 2nd ed.; Book, L'usine nouvelle Dunod Editions: Malakoff, France, 2009; 576p.
Caevel, B.D.; Ooms, M. Typologie des Enjeux Environnementaux et Usage des Différentes Méthodes D’évaluation Environnementale,
Notamment dans le Domaine des Déchets et des Installations Industrielles (No. 03-1011/1A); RE.CO.R.D: Bruxelles, Belgium, 2005.
Margossian, N. Risques et Accidents Industriels Majeurs, L'usine Nouvelle; DUNOD: Paris, France, 2006.

Iddir, O. Neeud Papillon: Une Méthode de Quantification du Risque. Techniques de L’ingenieur, Environnement — Sécurité 33; Techniques
de L’ingenieur: Saint-Denis, France, 2015.

Tixier, ]. Méthodologie D’évaluation du Niveau de Risque d’un site Industriel de Type Seveso, Basée sur la Gravité des Accidents
Majeurs et la Vulnérabilité de L'environnement. Ph.D. Thesis, Université Aix Marseille, Marseille, France, 2002. Available online:
https://hal.science/tel-02345859/file/thesevfinale_Tixier.pdf (accessed on 26 November 2024).


http://www.mercuryconvention.org/Portals/11/documents/Booklets/COP3-version/Minamata-Convention-booklet-Sep2019-EN.pdf
http://www.mercuryconvention.org/Portals/11/documents/Booklets/COP3-version/Minamata-Convention-booklet-Sep2019-EN.pdf
https://www.oecd.org/chemicalsafety/risk-management/best-available-techniques.htm#Activity3
https://www.oecd.org/chemicalsafety/risk-management/best-available-techniques.htm#Activity3
https://ec.europa.eu/environment/archives/air/stationary/ippc/ippc_revision.htm
https://ec.europa.eu/environment/archives/air/stationary/ippc/ippc_revision.htm
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31996L0061
https://doi.org/10.1016/j.jclepro.2016.01.096
https://doi.org/10.1016/j.jclepro.2020.121474
https://doi.org/10.1016/j.gloenvcha.2011.09.009
https://doi.org/10.1007/s11367-012-0407-x
https://hal.science/tel-02345859/file/thesevfinale_Tixier.pdf

Clean Technol. 2024, 6 1676

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

European Commission. Directive 2012/18/EU of the European Parliament and of the Council of 4 July 2012 on the Control of Major-
accident Hazards Involving Dangerous Substances, Amending and Subsequently Repealing Council Directive 96/82/EC Text with EEA
Relevance, 197; European Commission: Brussels, Belgium, 2012.

Kontic, B.; Gerberc, M. The role of environmental accidental risk assessment in the process of granting development consent.
Risk Anal. Int. |. 2009, 29, 1601-1614. [CrossRef] [PubMed]

European Commission. Directive 2011/92/EU of the European Parliament and of the Council of 13 December 2011 on the Assessment of
the Effects of Certain Public and Private Projects on the Environment, 2011/92/EU; European Commission: Brussels, Belgium, 2012.
European Commission. Communication from the Commission —European Commission Guidance Concerning Baseline Reports Under
Article 22(2) of Directive 2010/75/EU on Industrial Emissions; European Commission: Brussels, Belgium, 2014.

Marazza, D.; Bandini, V.; Contin, A. Ranking environmental aspects in environmental management systems: A new method
tested on local authorities. Environ. Int. 2010, 36, 168-179. [CrossRef] [PubMed]

Péder, T. Evaluation of environmental aspects significance in ISO 14001. Environ. Manage. 2006, 37, 732-743. [CrossRef]
[PubMed]

Seiffert, M.E.B. Environmental impact evaluation using a cooperative model for implementing EMS (ISO 14001) in small and
medium-sized enterprises. . Clean. Prod. 2008, 16, 1447-1461. [CrossRef]

Knights, A.M.; Piet, GJ.; Jongbloed, R.H.; Tamis, ]J.E.; White, L.; Akoglu, E.; Boicenco, L.; Churilova, T.; Kryvenko, O,
Fleming-Lehtinen, V.; et al. An exposure-effect approach for evaluating ecosystem-wide risks from human activities. ICES ].
Mar. Sci. 2015, 72, 1105-1115. [CrossRef]

Piet, G.J.; Knights, A.M.; Jongbloed, R.H.; Tamis, J.E.; de Vries, P.; Robinson, L.A. Ecological risk assessments to guide decision-
making: Methodology matters. Environ. Sci. Policy 2017, 68, 1-9. [CrossRef]

European Parliament and Council. Directive 2011/92/EU of the European Parliament and Council of 13 December 2011 on the Assess-
ment of the Effects of Certain Public and Private Projects on the Environment; European Commission: Brussels, Belgium, 2011.
European Commission. Commission Recommendation of 7 September 2001 on Guidance for the Implementation of Regulation (EC) No
761/2001 of the European Parliament and of the Council Allowing Voluntary Participation by Organisations in a Community Ecomanage-
ment and Audit Scheme (EMAS), 2001/680/EC; European Commission: Brussels, Belgium, 2001.

Grammont, V. L’Evaluation de I'état des milieux et des risques sanitaires: Démarche intégrée pour la gestion des émissions de
substances chimiques par les ICPE. Pollut. Atmosphérique Clim. St. Société 2013, 219, 6, HAL Id: Ineris-00963508. Available online:
https://ineris.hal.science/ineris-00963508v1 (accessed on 26 November 2024).

Perrodin, Y.; Boillot, C.; Angerville, R.; Donguy, G.; Emmanuel, E. Ecological risk assessment of urban and industrial systems:
A review. Sci. Total Environ. 2011, 409, 5162-5176. [CrossRef] [PubMed]

Personne, M.; Brodhag, C. Evaluation des performances environnementales des PME. Techiques L’ingénieur 1998, G5100V1, 19.
[CrossRef]

Lewandowska, A. Environmental life cycle assessment as a tool for identification and assessment of environmental aspects in
environmental management systems (EMS) part 1: Methodology. Int. . Life Cycle Assess. 2011, 16, 178-186. [CrossRef]
Zidoniené, S.; Kruopieng, J. Life Cycle Assessment in environmental impact assessments of industrial projects: Towards the
improvement. J. Clean. Prod. 2015, 106, 533-540. [CrossRef]

Zobel, T.; Almroth, C.; Bresky, J.; Burman, J.-O. Identification and assessment of environmental aspects in an EMS context:
An approach to a new reproducible method based on LCA methodology. J. Clean. Prod. 2002, 10, 381-396. [CrossRef]
European Commission. Draft Mandate and Terms of Reference— Subgroup on Decarbonisation and Circular Economy Under the Techni-
cal Working Group (TWG) for the Review of the Best Available Techniques Reference Document for the Ceramic Manufacturing Industry
(CER BREF); European Commission: Brussels, Belgium, 2021.

Huybrechts, D.; Derden, A.; Van den Abeele, L.; Vander Aa, S.; Smets, T. Best available techniques and the value chain perspective.
J. Clean. Prod. 2018, 174, 847-856. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1111/j.1539-6924.2009.01285.x
https://www.ncbi.nlm.nih.gov/pubmed/19732394
https://doi.org/10.1016/j.envint.2009.10.011
https://www.ncbi.nlm.nih.gov/pubmed/19959236
https://doi.org/10.1007/s00267-004-0190-y
https://www.ncbi.nlm.nih.gov/pubmed/16508807
https://doi.org/10.1016/j.jclepro.2007.10.001
https://doi.org/10.1093/icesjms/fsu245
https://doi.org/10.1016/j.envsci.2016.11.009
https://ineris.hal.science/ineris-00963508v1
https://doi.org/10.1016/j.scitotenv.2011.08.053
https://www.ncbi.nlm.nih.gov/pubmed/21944201
https://doi.org/10.51257/a-v1-g5100
https://doi.org/10.1007/s11367-011-0253-2
https://doi.org/10.1016/j.jclepro.2014.07.081
https://doi.org/10.1016/S0959-6526(01)00054-3
https://doi.org/10.1016/j.jclepro.2017.10.346

	Introduction 
	General Context 
	Implementation of BATs at Local Level 
	Existing Methodologies to Determine KEIs 

	Materials and Methods 
	Methodology Development 
	Methodology 

	Results 
	Inventory of Environmental Aspects 
	Assessment of Environmental Aspects 

	Discussion 
	Genericity of the Methodology 
	The Concept of KEI and the Concept of Risk 
	Life Cycle Assessment as a Perspective? 
	Generalization and Integration with Complementary Approaches? 

	Conclusions 
	References

