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ABSTRACT

The major global challenges of climate change, environmental degradation, and resource scarcity have gained centrality in
policymaking and academia, with a growing body of research exploring the interlinkages among economic growth, trade,
environmental outcomes, and policy interventions. These analyses and their results draw fundamentally on the definitions used to
consider a firm, product, or process “green,” and on the related operationalization. Despite a proliferation of empirical approaches,
however, the literature lacks a comprehensive overview of firm-level sustainability indicators. This article addresses this gap by
systematically reviewing existing definitions and the most frequently employed indicators Our analysis shows that, according
to prevailing definitions of greenness, a firm can be considered green either because it is purpose-sustainable, meaning that it
primarily serves an environmental purpose, or because it is process-sustainable, meaning that its activities reduce or prevent
negative environmental impacts even if environmental goals are not its primary purpose. We further classify the existing firm-
level sustainability indicators into three groups: (1) product-level indicators; (2) resource and pollution management indicators;
and (3) investment, innovation, and commitment indicators. Our findings aim to support researchers in selecting indicators that
align with specific research objectives and dimensions of sustainability under investigation.

1 | Introduction A shared, rigorous, and policy-relevant understanding of these

dynamics draws on a precise conceptualization of what con-

Climate change, environmental degradation, resource scarcity,
and declining air and water quality have become central to con-
temporary policy and academic discourse. In the past decade, gov-
ernments in advanced and emerging economies have launched
unprecedentedly ambitious policy initiatives aiming to recon-
cile economic growth with ecological preservation. Intensified
public concern has, in turn, stimulated a substantial body of
research examining the interdependencies between economic
growth, international trade, environmental outcomes, and policy
measures (Brandi et al. 2020; Cherniwchan 2017; Cherniwchan
et al. 2017; Grossman and Krueger 1995; Popp 2006).

stitutes a “green” firm, product, or process. The assessment of
corporate sustainability—and of its variation in response to exter-
nal shocks such as regulatory interventions or crises—requires a
clear specification of measurement criteria and indicator selec-
tion (Waseem and Kota 2017). Yet, despite extensive empirical
and theoretical contributions, the literature still lacks a systematic
synthesis of firm-level environmental sustainability indicators.

This study addresses this gap through a comprehensive review
and classification of the indicators most frequently employed
to define and measure firms’ environmental sustainability.
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Concentrating on firm-level analyses, we consolidate existing
contributions and categorize indicators into three main
groups: (1) product-level indicators; (2) resource and pollution
management indicators; and (3) investment, innovation, and
commitment indicators. We examine each category in its
definitional scope and main empirical applications.

Our objective is to assist researchers in selecting indicators
best suited to their analytical focus—whether evaluating overall
corporate sustainability, environmental commitment, product
greenness, or the emission performance of businesses—to facil-
itate the selection of appropriate metrics for specific corporate
activities or sustainability dimensions.

The remainder of the article is structured as follows. Section 2 out-
lines the methodological approach; Section 3 defines the concept
of “green activity,” which underlies the indicators used to identify
green firms; Section 4 presents an overview of our classification
of sustainability indicators; Sections 5, 6, and 7 discuss in detail
each category of indicators: product-level indicators; resource and
pollution management indicators; and investment, innovation,
and commitment indicators, respectively. Section 8 discusses
their empirical implementation, and Section 9 concludes.

2 | Methodology

This article conducts a systematic literature review (Denyer
and Tranfield 2009) to identify and synthesize existing research
on firm-level environmental sustainability indicators. Following
Snyder (2019), the review proceeded through four stages: (1)
design, (2) selection, (3) analysis, and (4) synthesis.

1. Design: Our objective was to collect and classify the indicators
used to measure firms’ environmental sustainability. We
searched for studies whose keywords included environmen-
tal sustainability, sustainability indicators, green indicators,
green firms, greenness, and sustainable firms. We imposed
no temporal restrictions, which yielded a sample cover-
ing 1995-2023. We prioritized highly cited papers (at least
100 citations), alongside conceptually or methodologically
relevant works. We considered theoretical, empirical, and
institutional studies. Importantly, we only considered indi-
cators actually employed in academic studies to assess firms’
greenness. Although a wide range of potential indicators of
corporate greenness exists in the literature and in corporate
practices, our aim is to give a comprehensive review of those
empirically applied in previous research, thereby focusing on
measures that have been effectively used to evaluate firms’
environmental sustainability.

2. Selection: A refined screening identified (1) institutional doc-
uments defining environmental sustainability and criteria
to identify green firms; and (2) theoretical or empirical
studies that operationalize corporate sustainability through
explicit indicators. The analysis primarily targeted firm-level
contributions but, when appropriate, included macro-level
studies informing indicator construction. The final dataset
contains 95 papers, detailed in Table Al.

3. Analysis: For each paper, key bibliographic and methodolog-
ical information was extracted and organized in a structured

database, including publication details, authorship, jour-
nal, and content summary. Each study was coded by the
sustainability indicator employed. Indicators were grouped
into three categories: (1) product level; (2) resource and
pollution management; and (3) investment, innovation, and
commitment indicators (see Section 4). Targeted searches
within each category refined and expanded the classification.

4. Synthesis: The final stage integrated and interpreted the
collected evidence, providing a structured overview of the
selected firm-level sustainability indicators. For each indica-
tor, we report the main conceptual foundations and relevance
across different contexts, as well as some applications in
empirical studies.

3 | WhenIs a Firm “Green”?

Terms such as sustainable, green, and environmental—used
interchangeably throughout this article—are commonly
employed to denote specific dimensions of economic activity
(e.g., sustainable finance, environmental industries, green
technologies, or environmental goods [EGs]). This complicates
the formulation of a comprehensive and operational definition
of firm-level sustainability (Waseem and Kota 2017). To capture
a broad range of forms of corporate environmental engagement,
we draw on existing efforts by several institutions, such as
the OECD, Eurostat, and the European Commission. These
institutions have long been confronted with the need to establish
objective definitions of “green” firms, investments, and activities
to support the design and implementation of their environmental
policies; their definitions have some relevant commonalities and
convergent criteria.

In 1999, OECD and EUROSTAT created an Informal Working
Group aimed at standardizing methodologies to measure eco-
innovation and collect comparable data across countries. Their
report defines the EGs and services industry as “activities which
produce goods and services to measure, prevent, limit, min-
imise or correct environmental damage to water, air and soil,
as well as problems related to waste, noise and ecosystems.
This includes cleaner technologies, products and services that
reduce environmental risk and minimise pollution and resource
use” (OECD/EUROSTAT 1999, 9). Within the industry, the
report identifies three groups, depending on the clarity of the
environmental purpose in the supply of goods and services
and on the ease of statistical assessment (p. 11). First, goods
and services that are “clearly supplied for an environmental
purpose and that have a significant impact in reducing pollution
emissions” are included in the “pollution management” group.
This group includes, for instance, air-handling equipment and
systems for chemical treatment and recovery. Second, goods
and services that contribute to reducing negative environmental
impacts, despite being supplied for purposes that are not strictly
environmental, are labelled “cleaner technologies and products.”
This includes, for example, technologies that decrease material
inputs or reduce energy consumption. Third, the report recog-
nizes that other activities may be associated with environmental
protection, although their prime purpose is different, such as
activities aiming to collect, purify, and distribute potable water
to households. This category is labelled “resource management”

group.
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Hence, the OECD/Eurostat definition openly recognizes that a
product or service can be defined as environmental if it reduces
or limits pollution and environmental impact, but also if it
helps manage resources more efficiently. The presence of an
explicit environmental purpose makes it easier to identify the
product or service statistically, but it is not strictly necessary
to define it as environmental. For instance, goods and services
with a clear environmental purpose, for example, solar panels,
are more easily identified than, e. g., energy-saving technologies
not specifically targeted to environmental objectives. Almost two
decades later, the 2016 classification of environmental economic
activities published by EUROSTAT maintained this fundamental
approach.!

In 2019, the European Commission launched one of the most
ambitious policy plans ever introduced in the EU to sustain
the twin transition in Europe, the “Green New Deal.” The
plan included a generous package of support initiatives for
green investments, whose implementation, in turn, required a
neat identification of sustainable economic activities. An EU
Technical Expert Group on Sustainable Finance? was set up to
outline the foundations for an EU Taxonomy on sustainable
economic activities, approved by the European Commission in
July 2020 in the popularly known “Taxonomy Regulation.”?

The Expert Group report outlines six specific environmental
objectives to which economic activities can contribute:

* Climate change mitigation,

* Climate change adaptation,

* Sustainable use and protection of water and marine resources,
* Transition to a circular economy,

* Pollution prevention and control, and

* Protection of the ecosystem.

The Experts’ Group considers an economic activity as sustainable
when, according to technical screening criteria, it fulfills the three
requirements of (1) providing a positive sustainable contribution
to at least one of the six environmental objectives; (2) not nega-
tively impacting on any of the other five environmental objectives;
and (3) meeting the minimum social safeguards approved at the
international level.

Moreover, the Expert Group distinguishes two different types of
sustainable economic activities, relating to whether the activity
directly contributes to one or more environmental objectives or
enables other economic activities to do so:

1. Enabling Activities: “The activity is improving the performance
of another economic activity, or activities, and does not itself risk
harm to environmental objectives.”

2. Own Performance: “The activity itself is being performed in a
way that substantially contributes to an environmental objec-
tive” (EU Technical Expert Group on Sustainable Finance
2020, 15).

Again, the Group recognizes that economic activities can con-
tribute to sustainability by reducing pollution emissions or by

helping manage natural resources more efficiently. Many of the
activities whose primary purpose aligns with one of the six
environmental objectives may be employed as enabling activities
in further steps of the value chain.

To summarize the definitions proposed by the two above-
mentioned reports and to create categories to accommodate the
sustainability indicators presented in the following sections, we
identify the following broad classifications of firms’ economic
activities, products, or services. The classification relates to
the way in which the activity, product, or service provides its
environmental contribution:

1. Purpose-sustainable: activities, products, or services that pri-
marily serve an environmental purpose. These activities act
as “enablers” for other economic activities to improve their
environmental performance. For example, a manufacturing
process that produces PV panels.

2. Process-sustainable: activities, products, or services whose
primary purpose is not necessarily environmental but is
pursued in a manner that reduces and/or prevents any
negative environmental impact and produces less harm to
the environment relative to similar activities that serve the
same primary non-environmental purpose. For example, the
use of PV panels to obtain renewable energy within the
manufacturing process.

In Table 1, we categorize the above definitions according to the
categories of purpose- and process-sustainability. Our catego-
rization resonates with the distinction between the process and
output approach proposed by Bontadini and Vona (2023), who
distinguish between “the effective pollution content of production
(process approach) or in terms of its potential to minimize harmful
impacts of production on the environment (output approach).” (p.
710).

4 | Overview of the Sustainability Indicators in
the Literature

In this section, we present an overview of the firm-level indicators
used in existing empirical and theoretical works to evaluate the
level of environmental sustainability (or greenness) of firms.
As discussed in Section 3, greenness indicators should reflect
either the presence of a primary environmental purpose in
a firm’s activities (“purpose-sustainability”) or the fact that a
firm’s activities, products, or services contribute to environmental
objectives even when their primary purpose is not explicitly
environmental (“process-sustainability”).

As acknowledged by the OECD/Eurostat, identifying indicators
for “purpose-sustainable” activities through the screening of
product descriptions or sectoral codes is relatively straightfor-
ward, yielding itself rather directly to a product-level classifica-
tion. Instead, operationalizing “process-sustainable” activities is
a non-trivial task that requires a multidimensional analysis of
different phases of firms’ activities, and is less easily matched with
a univocal product classification (Balineau and De Melo 2013;
Mealy and Teytelboym 2022). Hence, along with contributions
that have attempted to provide product-level classifications of
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TABLE 1 | Criteria to identify sustainable activities, products, or services.

Purpose-sustainable * Enabling activities (European Commission 2020)

* Pollution management group (OECD/EUROSTAT 1999)

* Resource management group (OECD/EUROSTAT 1999)

Process-sustainable * Own performance (European Commission 2020)

* Cleaner technologies and products group (OECD/EUROSTAT 1999)

* Resource management group (OECD/EUROSTAT 1999)

Source: Authors’ elaboration based on OECD/EUROSTAT (1999) and European Commission (2020).

EGs capturing the process-sustainability dimension (e.g., Mealy
and Teytelboym 2022; UNCTAD 2003), the literature has often
employed sustainability indicators that capture objective mea-
sures of firms’ environmental performance, such as emissions,
energy or water use, and pollution intensity (see, e.g., the
comprehensive review in Sorroche-del-Rey et al. 2023).

In the context of an already broad set of sustainability indicators
relevant for firm analysis, we note that existing reviews have
comparatively neglected another dimension of firm decision-
making: the one relating to the operational, organizational, and
strategic domains of corporate sustainability. Although less cen-
tral in existing reviews, this dimension is emphasized in a variety
of disciplinary approaches. Indeed, firms’ governance, policies,
and strategic management decisions in the field of sustainability
bear substantial economic implications (e.g., Colombelli et al.
2020; Eccles et al. 2014; Lozano 2015), have a recognized role
in the good practices of sustainability disclosure of the GRI
Universal Standards (2021)*, and have been identified as key
drivers of the circular economy development in the industrial
ecology literature (e.g., Blomsma and Brennan 2017, Moraga
et al. 2019). The level of firm strategy and organization is also
openly acknowledged in existing taxonomies of green innovation
(e.g., Marcon et al. 2017). Importantly, recognizing their role
enables us to connect sustainability measurement more closely
to firms’ internal choices and incentives, acknowledging the
contributions of prominent microeconomic models of green
technological change and their emphasis on the role of green
R&D and innovation (e.g., Acemoglu et al. 2016; Aghion et al.
2019).

Based on these considerations, and with the aim of developing an
integrated framework for analyzing firm sustainability, we clas-
sify indicators not according to what environmental effect they
measure, but rather according to which level of firm decision-
making they reflect: (1) product design and composition; (2)
resource and pollution management; and (3) strategic investment
and commitment. Product-level indicators capture the environ-
mental features of goods and services; hence, they represent
the most straightforward way of classifying the sustainability of
firms’ production—but they may also be employed to analyze
the choice of firms’ inputs (e.g., Brandi et al. 2020). Resource and
pollution management indicators refer instead to firms’ opera-
tional practices concerning input efficiency, waste minimization,
and emission control, as emphasized in many existing literature
reviews (e.g., Krajnc and Glavic 2003; Sorroche-del-Rey et al.
2023). Finally, investment, innovation, and commitment indicators
represent the strategic dimension of greenness, encompassing

long-term organizational engagement in developing and adopt-
ing cleaner technologies, pursuing green R&D, and signaling
commitment through certifications and ESG disclosure.

In essence, we recognize that product-level performance,
resource management, and strategic commitment are
complementary and jointly determine a firm’s contribution
to the environmental transition. Our integrated framework
connects operational environmental performance with the
underlying organizational and technological determinants of
firm greenness, helping to bridge the gap between environmental
assessment frameworks—which typically capture the effects of
firms’ activities on the environment—and the economics and
management literature, which seeks to understand the drivers of
firms’ green behavior and innovation strategies. Table 2 reports
a summary of our indicators.

5 | Product-Level Indicators

The first category of indicators evaluates firms’ sustainability
level based on the environmental characteristics of the goods
they produce. In other words, these indicators identify a firm
as “green” if it produces and/or trades “green” products. Our
analysis of the literature revealed two main approaches to identify
green products: EGs lists and eco-labels. Table 3 summarizes the
product-level indicators used in the studies reviewed.

5.1 | EGs Lists
5.1.1 | Definition

Many works take the so-called Environmental Goods (EGs) on
institutional lists as a reference for the identification of green
products (Brandi et al. 2020; Can, Ahmed, et al. 2021; Costantini
and Crespi 2008; Dai et al. 2021; Kang and Lee 2021; Sauvage 2014;
Sinclair-Desgagné 2008), despite the lack of a universally shared
definition or list. Over the years, international institutions have
encountered various obstacles in establishing a complete and
internationally-agreed list. The literature recognizes that, based
on the different international definitions proposed, EGs may be
divided into two broad classes, depending on the reason why
they are defined as “environmental” (Balineau and De Melo 2013;
Hamwey 2005; Liu et al. 2022), as follows.

- Type A EGs (or “traditional” EGs): Products whose primary
purpose is to reduce environmental risk and minimize the use
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TABLE 2 | Summary of sustainability indicators.

Sustainability dimension

Purpose-sustainable

Process-sustainable

Level of analysis

Product * Type A EGs

Resource and pollution —
management

Investment and innovation

purpose)

* Type B EGs

* Eco-labels

* Input management indicators

* Output management indicators

* Green patents (if they refer to technologies * Green patents (if they refer to technologies and
and products with a primary environmental

products that are environmentally preferable to
others)

* Green R&D (if they refer to R&D invest- * Green R&D (if they refer to R&D investments

ments to develop technologies or products
that serve a primary environmental purpose)

to develop technologies or products that are
environmentally preferable to others)

* Investments in green technologies and green
practices

* Environmental certifications
* CDP score

* Financial ESG indices

Source: Authors’ elaboration based on OECD/EUROSTAT (1999) and European Commission (2020).

TABLE 3 | Summary of product-level indicators.

Level of analysis

Indicator

Product
* Type A EGs

* Type B EGs

Environmental goods (EGs)

Eco-labels

* Type I, environmental labeling (ISO 14024)

» Type II, self-declared environmental claims (ISO 14021)

* Type III, environmental product declarations (EDPs) (ISO 14025)

Source: Authors’ elaboration.

of natural resources (OECD/EUROSTAT 1999). One example
is PV panels.

- Type B EGs (or environmentally preferable products): Products
that are more environmentally friendly in production, end-
use, and disposal than their nearest substitutes that serve
the same nonenvironmental purpose (Balineau and De Melo
2013). This term is introduced by UNCTAD (2003). For
example, electric cars.

EGs started to gain attention in 2001, during the fourth round
of negotiations between the WTO members, when the Doha
Ministerial Declaration instructed members to negotiate the
liberalization of the trade of EGs through the reduction, or
elimination, of tariff and non-tariff barriers. These negotiations
aimed to achieve a “triple win”: reducing tariffs on EGs allows
for lower prices, which stimulate their demand and increase
incentives for innovation; in turn, green innovation stimulates
greater quality of green goods; higher demand and better quality

of green goods can improve environmental quality (Balineau and
De Melo 2013). The core of the negotiations was to decide which
products qualified for the reduction of trade barriers. To this
aim, the WTO members proposed three main approaches: request
and offer, integrated project, and lists (Balineau and De Melo
2013). The one adopted by most members is the list approach,
whereby countries propose lists of goods that benefit from trade
barrier reductions. The list approach raises three main issues,
which complicated the negotiations to define EGs and delayed the
agreement among countries (Balineau and De Melo 2013; Yoo and
Kim 2011):

- Divided interests over EGs: In stipulating a potential list, many
countries adopted a mercantilist approach, prioritizing their
export interests (Hufbauer and Kim 2010). Consequently,
developed and developing nations diverged over which goods
to include, each seeking to favor products in which they held
an export advantage. Developed countries predominantly

Journal of Economic Surveys, 2026

85U8017 SUOWWIOD BAIERID 3(dedt|dde ) Aq peuisnob ae Ssppie YO ‘8sN Jo Sa|nJ 10} ARiq1 78Ul JUO AB]1M UO (SUONIPUOD-pUe-SWLB) W00 A8 1M ALeiq | Ul |uo//Sdiy) SUONPUOD pue swie | 8u1 89S *[9202/20/2T] uo Akeidiauljuo A8|1M ‘outio] 14 Hiod Ba 1919 SIS 0uLo . 1Q 091u3eljod Aq £200£ 'SS0lTTTT 0T/10p/woo A3 (1M ARIq 1 pUl|UO// Sty Woly pepeojumod ‘0 ‘6T¥9L9rT



promoted Type A EGs, while developing countries favored
Type B EGs, reflecting their trade imbalances.

- Multiple-use: In practice, green goods are mapped to product
lists using the 6-digit- level HS classification systems. At this
level, it is not always possible to isolate Type A EGs, so the
risk is to consider as “environmental” products that both
environmental and non-environmental end-uses (Yoo and
Kim 2011).

— Process and Production methods: For Type B EGs, dis-
agreement arose over whether products could be deemed
environmental based on their production process, as no
shared criteria exist to define “environmentally friendly”
manufacturing, leading to different interpretations by the
WTO members.

These issues not only delay international agreement but also
influence the economic and environmental outcomes of EG trade
liberalization, with impacts varying by how countries address
them (Mao et al. 2023). This further affects empirical research on
the subject. In line with the Doha Ministerial Declaration, WTO
members developed their own lists of EGs, drawing on definitions
and lists from key institutions. The first such lists were introduced
by the OECD and APEC (Steenblik 2005). APEC’s 1997 list,
created under the Early Voluntary Sector Liberalization (EVSL)
initiative, aimed to promote trade, growth, and environmental
protection, while the 1999 OECD/EUROSTAT report offered
another reference point. Building on these, WTO members
proposed several lists, for a total of 411 products, commonly
referred to as the WTO Reference List or WTO list (Balineau
and De Melo 2011; Mealy and Teytelboym 2022). From this set,
some WTO members put forward a more restricted subset of
26 products, often cited as the WTO Core List. Among these
submissions, the most frequently cited was the ‘Friends Group’
list of 152 products (Sauvage 2014; WTO 2009). Later, the OECD
proposed a climate-focused list for the PEGS agreement (2010),
and APEC introduced a 54-product list in 2012 (APEC 2012).
In 2014, the OECD combined the Friends, APEC, and PEGS
lists (Sauvage 2014). While several lists have emerged over time,
only the 2012 APEC list has been applied for tariff reductions
(Mao et al. 2023). Below is a more detailed description of the
aforementioned lists.

a. OECD list: This list is based on the definitions provided in
the report on Environmental Goods and Services by OECD
and EUROSTAT’s Informal Working Group (1999). It was
compiled for the analytical purpose of defining the environ-
mental industry (Steenblik 2005). Hence, the included defini-
tions are illustrative and not exhaustive (OECD/EUROSTAT
1999). The products and services in the list are divided into
three groups:

* Group A: Pollution Management.
* Group B: Cleaner Techniques and Products.
* Group C: Resources Management.

The list is based on 6-digit HS codes. As this list is not
stipulated with the scope of negotiations for trade liberaliza-
tion, but only to collect information about the environmental
industry, it is less specific in the identification of products
relative to other lists. It includes 132 unique 6-digit HS codes
(Sauvage 2014).

b. APEC list: In 1997, within the (EVSL) initiative, APEC
leaders meeting in Vancouver agreed to accelerate trade
liberalization for EGs, creating a dedicated list. Hence, unlike
the broader OECD list, the APEC list was negotiation-based
and more restrictive, reflecting concerns over the “multiple-
use” issue (Steenblik 2005). Since products are classified
globally using a 6-digit HS code, further disaggregation is
often not possible, which hinders a precise classification of
goods based on their end use. (Hu et al. 2020). To address
this issue, the APEC leaders have found two solutions: (1)
they inserted within the list only the 6-digit headings that
identify predominantly environmental products; and (2) they
introduced the so-called “ex-headings” that allow specifying
a certain product belonging to a certain 6-digit HS code. For
example, under the category “waste separation equipment,”
the 6-digit HS code 847410 identifies the products “starting,
screening, separating, or washing machines”; in this case, the
APEC economies decided to insert an “ex-heading” to specify
that among these products only the “machines of a kind for
use in screening and washing coal” are included in the list
(Steenblik 2005).

As a result, the APEC members agreed on a list containing
104 products (Sauvage 2014). In 2012, the APEC members
proposed a new list of EGs qualifying for further reduced
tariff rates equal to 5% or less by the end of 2015, including
54 6-digit HS codes. Most goods are related to renewable
energy production, environmental monitoring analysis, man-
agement of solid and hazardous waste, and recycling systems.
Moreover, all products are Type A EGs, with only one Type B
EG (Kuriyama 2021).

Steenblik (2005)’s comparison between the 1999 OECD list
and the 1997 APEC list shows that the two are aligned in
terms of product categories, but they overlap little in terms
of 6-digit HS codes: less than 30% of the goods are on both
lists. In general, the OECD list remains rather generic in the
definition of products, while the APEC list is more specific.
For example, the OECD list refers to “Parts for spark-ignition
of internal combustion piston engines” (6-digit HS code:
8409.91), whereas the APEC list covers only the ex-heading
category of “Industrial mufflers,” for which there is not a
specific HS code with more digits. As a result, the APEC
list is shorter and more focused on Type A EGs, reflecting
its negotiation-based nature. In contrast, the OECD list,
conceived for illustrative purposes, offers a broader view of
goods that can be considered “green,” even when their trade
liberalization is politically contested.

c. Friends of EGs’ list: During the 2001 Doha negotiations
of the WTO, the member countries submitted many lists
based on the abovementioned OECD list and APEC list.
Thirteen countries participated to the negotiation of the list
proposing different lists of EGs (Balineau and De Melo 2011).
The most comprehensive list was submitted by a group of
nine members called Friends of EGs,® including 153 products
identified with a 6-digit HS code (hereafter the “Friends”
list; Sugathan 2013). This list was the result of the collection
of products presented in the individual submissions by the
countries in the Friends’ group (Sugathan 2013).

d. WTO list (also known as WTO reference list and WTO
REFERENCE UNIVERSE): This broad list includes prod-
uct categories proposed as EG in the framework of the WTO
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negotiations, even if they have only been submitted by a
single country. The limited overlap between the individual
countries’ submissions yielded a rather broad list, including
a total of 408 products (to which the study by Mealy and
Teytelboym added 3 additional products). From this set, some
WTO members put forward a more restricted subset of 26
products, often cited as the WTO Core List, which includes
the subset of EG that have wider endorsement from Member
States (Balineau and De Melo 2011; Bisio et al. 2025; Mealy
and Teytelboym 2022). Balineau and De Melo 2013 provide a
graphical overview of the different classifications introduced
in the framework of the negotiations.

e. PEGS list: The PEGS list was prepared by the OECD for
the 2010 Toronto summit of the G20. Rather than focusing
generally on the identification of EGs, this list focuses on
goods of relevance to combatting climate change. It contains
150 products and provides an indicative list of climate-
change-relevant goods for a plurilateral environmental goods
and services (PEGS) agreement (Sauvage 2014).

f. CLEG list: More recently, in 2014, the OECD endeavored
to create a comprehensive list, combining the three existing
lists presented above, i.e., the Friends’ list, the PEGS list,
and the APEC list (2012). It created the Combined List of
Environmental Goods (CLEG), composed of 248 6-digit HS
codes (see Sauvage 2014). The strength of this list is that
it includes a higher number of products than other lists.
On the other hand, this implies a higher risk of including
non-environmental products. Within the CLEG list, two
more restrictive lists with a clear environmental content are
identified: the CLEG™ list, which includes 40 products, and
the Core CLEG list, which includes 11 products (Sauvage
2014).

Faced with the variety of definitions of EGs employed in the
literature, Mealy and Teytelboym (2022) propose to employ a
single list of EGs defined as the union of the WTO “Core List,”
the APEC, and the OECD lists to derive a comprehensive, shared,
and expert-validated list of green goods, which includes a total of
293 green products. This list represents a range of environmental
categories, such as air pollution, waste water management, and
recycling. They also consider a smaller subset of the above
list, including 56 renewable energy products, referring more
specifically to the Renewable Energy Products category.

In the Online Appendix (Table A2, “Lists of EGs”), we provide
a resource that may be of interest to empirical researchers. We
report the details of the 6-digit HS 2007 codes appearing in each
of the aforementioned lists, along with the corresponding product
descriptions. We note that, since HS product codes are updated
every five years, some products on the lists have changed codes
over the years from those originally assigned in the respective
lists at the time of compilation. In particular, some product
categories changed codes in 2012, 2017, and 2022. To facilitate the
use of these lists in future analyses, we highlight the 6-digit codes
that changed in every round of the classification between 2007
and 2022, along with the new codes to which they correspond.
We do so for each classification in a separate sheet, reporting
the changes in product classification for the OECD, Friends,
PEGS, APEC, CLEG, Core CLEG, Core CLEG*, WTO, and WTO
Core lists (sheets 1.1-1.9). Using this information, we assemble

a comprehensive index of all HS product codes that appear in
at least one EG list, specifying the list they belong to. We do so
for each revision of the HS classification from 2007 to 2022 in a
separate sheet (sheets 2.1-2.4). These classifications can be readily
employed in empirical analyses. For reference, we also report
the index of product descriptions for each HS code appearing in
at least one EG list for every round of revision of the HS codes
from 2007 to 2022 (sheets 3.1-3.4). For more information on the
methodology, see sheet 0.

5.1.2 | Applications

Most of the papers existing in the literature use information about
EGs to evaluate the “greenness” of the trade patterns between
trade partners. Although it is possible to trace the trade of green
products at the firm level, most papers use information about EGs
trade at the country level and not at the firm level. For instance,
they assess the level of “greenness” of a country’s trade based
on databases containing product-level information aggregated by
country, such as the UN Comtrade Database (Brandi et al. 2020;
Can, Ahmed, et al. 2021; Can, Ben Jebli, et al. 2021; Costantini and
Crespi 2008) and the BACI Database (Dai et al. 2021). Empirical
works use information about EGs differently, but most of them
employ country-level shares of EGs imported and/or exported
over total imports and exports (Brandi et al. 2020; Dai et al. 2021;
Kang and Lee 2021). In other cases, the information about EGs
is further elaborated to lead to more advanced indicators (Can,
Ahmed, et al. 2021; Can, Ben Jebli, et al. 2021). Below, we report
some examples of empirical works that use indicators relying on
the information about EGs included in different lists.

Brandi et al. (2020) analyze the relationship between the presence
of environmental provisions in preferential trade agreements
(PTAs) and the level of greenness of firms’ trade in a certain
country, with particular attention to developing