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ABSTRACT

Green skills and capabilities in organisations are important enablers of net-zero transition as they determine
firms’ ability to adopt sustainability as a core business strategy. This study conducts a systematic literature re-
view of 84 scholarly articles and 7 industry publications to examine the conceptualisation of green skills and
green capabilities in firms, their influence on firms’ financial performance, and the factors shaping these complex
relationships. Findings reveal that the green skills and green capabilities concepts are broad and ambiguously
defined, necessitating greater conceptual clarity, especially with respect to how the green skills and capabilities
relate to each other. Accordingly, the study develops a framework outlining different green skill and capability
typologies and their interconnections. Additionally, six key performance categories—(1) costs, (2) profitability,
(3) efficiency and productivity, (4) firm growth, (5) liquidity, and (6) market performance— are identified
inductively, with evidence from the literature indicating that both green skills and green capabilities positively
impact each of these areas. Results suggest that while the overall effect of green skills and capabilities on
financial performance is positive, several contextual factors, such as firm size, sector, and region, influence this
relationship. The study highlights the most significant caveats and their implications, contributing to a more

nuanced understanding of the knowledge—performance link for the net-zero transition.

Introduction

The Paris Agreement set a global warming target of no more than
2.0°C above pre-industrial levels, triggering interest on the part of both
general public and governments in better regulating emissions from
industrial production (UNFCCC, 2015). Consequently, firms are under
growing stakeholder pressure to make pro-environmental changes to
their business strategies (He et al., 2024; Li, 2022; Singh et al., 2022).
“Business as usual” is no longer a feasible option for meeting economic,
environmental, and social needs; thus, the active integration of sus-
tainability has become central to business strategy, reflected in a
fast-growing body of corporate sustainability literature across the fields
of business, management, and economics (Ferreira Gregorio et al.,
2018). This paper presents a systematic review of the literature that
examines how firms’ unique green skills' (GS) and green capabilities
(GC) affect their financial performance.

The literature on business sustainability builds on the foundations of
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the resource-based view (RBV) of the firm (Barney, 1991; Wang et al.,
2024). RBV argues that a firm’s resources and capabilities are sources for
improved organisational performance, but are not evenly distributed
across firms, which leads to persistent performance differentials (Carton
& Parigot, 2021). As sustainability literature grew over the years, the
RBV was criticised for overlooking the role of natural resources and their
finite supply (Bastian et al, 2018). In response, the
natural-resource-based view theory (NRBV) emerged to address these
shortcomings (Hart, 1995). NRBV sheds light on the importance of GS
and GC for pollution prevention, product stewardship for eco-products,
and introducing or implementing clean technologies (Hart, 1995; Pra-
halad & Hart, 2002). Strategic management research has since
embraced NRBV to explore the role of employees’ GS and firms’ GC as a
potential driver of firms’ financial performance (Martinez-del-Rio et al.,
2012; Trentin et al., 2015; Wong et al., 2012).

This study aims to shed light on the literature that presents gaps in
our understanding of the relationships between GS, GC, and firm
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1 Green skills (GS) are specific skill sets utilised by individuals.
2 Green capabilities (GC) are specific organisational-level capabilities.
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performance. Firstly, the literature that looks at GS and GC reflects a lack
of consensus on what constitutes GS and GC, and how these important
concepts relate to each other within an organisation and, more broadly,
at industry or economy level. The literature often uses the definition of
GS as the “technical skills, knowledge, values and attitudes needed in the
workforce to develop and support sustainable social, economic and
environmental outcomes in business, industry and the community”
(OECD, 2014, p. 164), while another definition describes GS as “the
knowledge, abilities, values, and attitudes needed to live in, develop and
support a society which reduces the impact of human activity on the
environment” (CEDEFOP, 2012, p. 20). Although there are many defi-
nitions of GS, only a handful of articles and pieces of grey literature
identify specific GS in practice. Similarly, the literature on GC has
complexities around conceptualisation. While various definitions of GC
exist, countless adaptations and nuances obscure their conceptual
clarity. For example, Khan et al. (2023b, p. 2024) define GC broadly as
the “organisational capacity that leverages current resources and
expertise to grow its skill to adapt to dynamic market challenges”.
Similarly, Xing et al. (2020, p. 4) refer to GC as the ability “of firms to
develop their green organisational capability to respond to market
changes by using existing resources and a range of knowledge renewal
activities”. Such definitions are in line with the assertion that GC align
closely with broader organisational knowledge and capabilities to sup-
port firm strategy (Shaharudin et al., 2023). On the other hand, nar-
rower and more specific terms are also widely employed to refer to GC,
such as “green innovation capabilities” (Nguyen et al., 2023; Zhang
et al.,, 2023a; Zhu et al., 2023) and “green political capability” (Yi &
Demirel, 2023), emphasising the uniqueness of GC and how they differ
from broader organisational capabilities. Furthermore, the literature
rarely considers GS and GC jointly or as interconnected elements in an
organisation, leaving gaps in our knowledge of where and how GS and
GC are situated within the organisational knowledge structures. Sec-
ondly, this semantic and relational ambiguity around GS and GC is
compounded by the wide range of firm performance indicators (e.g.
return on assets, earnings per share, working capital, market share
growth, and inventory holding costs, to name but a few) used in
empirical studies that explore the impact of GS and GC on firm perfor-
mance (Lee et al., 2012; Ramanathan et al., 2016). It is thus hard to see
general trends and differences in how GS and GC affect different mea-
sures of firm performance.

Targeting the abovementioned issues, this systematic literature re-
view aims to (1) map and clarify definitions of GS and GC, (2) explore
their relationship, (3) analyse their effects on six dimensions of financial
performance (profitability, cost efficiency, productivity, growth,
liquidity, and market performance), and (4) identify contextual factors
(e.g., firm size, sectoral regulations) that shape these relationships. It is
worth noting that a number of previous systematic reviews in this area
have attempted to investigate GS, GC, and their organisational impli-
cations. For example, Dzhengiz and Niesten (2020) examined environ-
mental competencies as individual skills, but did not explore how these
environmental competencies affected financial outcomes or interacted
with the broader range of capabilities. Similarly, Cabral and Dhar (2021)
analysed the role of green competencies in firms’ sustainability perfor-
mance, but not in their financial performance. Our study builds on these
prior systematic reviews and advances current literature in two main
ways. Firstly, it considers and classifies a broad set of GS and GC and
explores them as interdependent constructs. In doing so, it proposes a
framework that connects micro (GS) and macro (GC) perspectives.
Secondly, by systematically mapping the GS and GC effects across six
financial performance indicators, this review clarifies the findings of the
empirical literature, revealing the common effects of GS and GC on firm
performance and the contextual patterns (e.g., sectoral contexts) that
shape these effects. Through these contributions, the paper offers in-
sights for future research on GS and GC, as well as practical recom-
mendations for decision-makers in firms on how best to align human
capital (GS) and organisational routine (GC) to adapt better to the
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net-zero transition.

Methodology
Systematic literature review

This section describes the research protocol adopted in our system-
atic literature review (SLR) study. SLR was chosen for the structural
identification of gaps in the literature related to GS and GC as it is a type
of methodology commonly employed in business and management
research. (For similar studies, see Amui et al., 2017; Dzhengiz & Niesten,
2020; Hansen & Schaltegger, 2016; Parris & Peachey, 2013; Watson
et al., 2018.) SLR helps provide both theoretical and methodological
understanding of the research area and lends insight into future de-
velopments (Boland et al., 2023). An additional benefit of conducting an
SLR is its utility in interpreting qualitative and quantitative findings and
highlighting gaps raised by earlier literature (Centobelli et al., 2020).

We followed the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines to ensure that this SLR com-
plied with an established standard methodology. The guidelines allow
for further improved quality assurance of the revision process, replica-
bility, and scientific adequacy by utilising the provided guideline
checklist (Page et al., 2021). The next section describes the research
protocol, including the inclusion and exclusion criteria for the papers
considered, data extraction, and analysis.

Search strategy and data sources

Three electronic databases or platforms—Web of Science, EBSCO-
Host Business Source Ultimate, and Scopus—were systematically
searched using the keywords reported below. The search focused on
peer-reviewed papers written in English between 1995 and 2023 and
relevant grey literature identified via citation tracking. All references
were gathered in an EndNote database. The search terms initially pro-
posed, which arose from the most pertinent preliminary literature, were
gradually updated by snowballing additional phrases based on further
understanding of the literature and the recommendations of field ex-
perts, generating a final set of keywords. During this iterative process,
the authors met regularly to discuss the most relevant search strings to
include as constituents of the final set of keywords and phrases that best
represented the primary focus of this paper (Tranfield et al., 2003). The
final set of keywords and Boolean operators is presented in Table 1.

The first set of keywords reported in Table 1 includes various terms
describing green skills and capabilities, while the keywords in the sec-
ond set capture a firm’s economic performance, employing a combina-
tion of objective and subjective terms to describe economic performance
outcomes. “Objective terms” refers to economic performance outcomes
strictly relating to a firm’s financial performance, including profit,
growth, and market value (Andrews et al., 2006). “Subjective terms”
typically refers to firm performance outcome measures pointing to
non-financial performance (Joshi et al., 2011), such as a firm’s reputa-
tion, stakeholder satisfaction (Freeman, 1984), or competitiveness
(Porter, 1985). The rationale behind combining objective and subjective
performance measure outcomes is that doing so compensates for the
“deficiencies of using either in isolation™® (Andrews et al., 2006, p- 18).

In the first screening phase, in order to ensure a foundation of

3 Complementary to the RBV theory (Barney, 1991), research suggests that
firms acquiring rare and valuable assets have an improved competitive
advantage and may thus expect superior returns. Simultaneously, firms with
assets that are difficult to imitate may also achieve a sustained financial per-
formance advantage over their competitors (Grant, 1991). Therefore, following
this line of reasoning, intangible assets, including good reputation, are critical
for improved firm performance and the potential of firms to generate superior
financial performance (Roberts & Dowling, 2002).
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Table 1
Search strategy with keywords and boolean operators.

Themes Green skills and Additional Economic performance
capabilities Boolean measures
Boolean Operators Operator Boolean Operators

Equipped: OR

Equipped: OR

Keywords

“green skill*” OR “green
capabilit*” OR “green
competenc*” OR
“sustainab* skill*” OR
“sustainab* capabilit*”
OR “sustainab*
competenc*” OR
“environmental skill*”
OR “environmental
capabilit*” OR “green
dynamic capabilit*” OR
“green absorptive
capacit*” OR “sustainab*
dynamic capabilit*” OR
"environment* manag*
capabilit*" OR
"sustainab* manag*
capabilit*" OR "green
manag* capabilit*" OR
“sustainability oriented
dynamic capabil*” OR

economic* OR
“economic growth*” OR
profit* OR revenue OR
growth OR perform* OR
“stakeholder
satisfaction” OR
“competitive*” OR “firm
value” OR “reputation*”
OR “market value” OR
“market performance*”
OR “financial
performance*” OR
employment OR
unemployment OR
“triple bottom line” OR
“TBL” OR efficien* OR
“business value” OR
“business performance”
OR "econom*
performance*" OR “firm
performance*”

“sustainability oriented
dynamic capabil*”

empirical data by prioritising studies with objective measures, we
excluded papers that focused solely on subjective performance out-
comes. This approach streamlined the review process, allowing us to
focus on comprehensive analyses integrating objective and subjective
measures in the full-text review phase that followed.

Inclusion and exclusion criteria

The SLR selection criteria were established with a clear focus on the
initial research question, to ensure that the reviewed articles were
directly relevant to the topic (Tranfield et al., 2003). The first phase of
article screening reviewed all titles, keywords, and abstracts. The in-
clusion criteria consisted of (a) papers that included the selected search
terms in the abstract and keywords (where identified), (b) papers writ-
ten in the English language, and (c) papers published between 1995 and
2023.% The starting point for the review was chosen to correspond with
the theoretical foundation of the relevant literature, being the NRBV of
the firm, starting with the seminal publication by Stuart Hart in 1995
(Hart, 1995). See Fig. 1 for the number of articles and items of grey
literature published between 1995 and 2023.

Articles were excluded when (a) they were not written in the English
language, (b) there was no full text available, (c) they were non-peer-
reviewed papers, including retracted publications, conference papers,
and proceedings papers, (d) they had been published outside the set time
frame, and (e) they focused on organisational entities other than firms.
All duplicate papers were removed.

In the second phase of screening, the full texts of all remaining ar-
ticles were analysed, assessed and reviewed in detail to identify all
studies that were relevant for final inclusion. All the quality assessments
and data extractions were executed on an evidence-based table, where
data was gathered and organised for analysis. The criteria for inclusion
were as follows: articles had to research (a) firms’ GS or GC or both and
(b) examine the impact of GS and/or GC on firms’ economic perfor-
mance. Papers were excluded according to the following criteria: (a)

4 Although the review spanned 1995 to 2023, no articles from the period
between 1995 and 2003 were found during the final screening. The earliest
articles included in the review date from 2004.
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insufficient or misaligned focus on financial performance (five papers),
(b) insufficient or misaligned focus on the impact of GS and GC on firms’
financial performance (seven papers), (c) unclear methodology (one
paper), and (d) lack of reliable evidence (one paper).

The first author identified fifteen articles for further scrutiny during
the full-text review. The two authors then individually re-evaluated
those articles, reaching a consensus on including one and excluding
the remaining fourteen. Articles that did not explicitly examine at least
one of the thematic focal points listed in the exclusion criteria were
excluded, leaving eighty-four articles for inclusion and fourteen
excluded. Finally, the reference lists of all included articles were ana-
lysed through citation tracking (snowballing) to identify relevant grey
literature (Haddaway et al., 2022). Through this approach we discov-
ered seven grey literature articles on GS, but none on GC. Our final
sample therefore comprised ninety-one publications. The entire process
is set out in Fig. 2.

Risk of bias

This systematic literature review was conducted using a clear and
well-documented process, manually selecting literature to minimise the
risk of bias (Tranfield et al., 2003). We implemented several strategies to
further reduce bias during the assessment of the articles included.
Firstly, we searched multiple databases using inclusive search terms to
ensure a comprehensive collection of articles. Secondly, we established
specific criteria for data extraction, organising the information in an
evidence-based table. Thirdly, the second author assessed a randomly
selected number of articles at all screening stages. Finally, the authors
iteratively and continuously discussed the potential limitations of this
systematic review and how to mitigate them.

Preliminary analysis of included articles

The most frequent publisher in this area of research was the journal
Business Strategy and the Environment, which represented 12.1% or
eleven articles in our dataset. The list of journals in Table 2 suggests a
focus on environmental sustainability as well as the fields of economic
development, innovation, and business ethics. Seventy-eight (85.7%) of
the ninety-one studies were based on empirical research, seven (7.7%)
were grey literature materials, four (4.4%) were review studies, one was
theoretical, and one was a conceptual study. As for the geographical
coverage of the studies included, we identified forty (43.9%) on devel-
oping countries, twenty-nine (27.6%) on developed countries, and
seventeen (15.3%) on multiple mixed-country contexts. The detailed
geographical focus of the literature as presented in Fig. 3 revealed
geographic differences in the coverage of literature that are discussed in
Section 4.2.

Findings

This section presents the findings of the systematic literature review
in three main areas. First, using SLR as a comprehensive and transparent
review process, we offer a framework that clarifies and refines the
existing and commonly applied definitions of GS and GC in the litera-
ture. In Sections 3.1 to 3.3, we classify major groups of definitions for
both GS and GC and describe the interrelation between these complex
constructs (Awwad Al-Shammari et al., 2022). Secondly, in Section 3.4,
we explore the discourse on the financial impact of GS and GC in firms,
comprehensively mapping their ambivalent relationships and the con-
nections between these constructs. Thirdly, in Section 3.5, we provide an
in-depth evaluation of the variables and other factors influencing the
relationship between GS and GC and their impact on firms’ financial
performance (Martinez-del-Rio et al., 2012).
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Green skills

During the screening process, we identified ten peer-reviewed arti-
cles exploring the impact of GS on firms’ financial performance and
eight others including both GS and GC in their exploration of financial
impact. Additionally, we identified seven studies focused on GS that
could be classified as grey literature through snowballing from refer-
ences in peer-reviewed articles.

The prevailing concept of GS is relatively broad and ambiguous,
making their precise nature unclear.” The ambiguity is best illustrated
by the wide range of terms and definitions describing GS. Terms used
interchangeably include “green skills” (Strachan et al., 2022), “green
competencies” (D’Souza et al., 2019), “green innovation skills” (Zhu
et al., 2023), “environmental competencies” (Dzhengiz & Niesten,
2020), “environment skill(s)” (Darendeli et al., 2022; Foulon & Marsat,
2023; Mehrajunnisa et al., 2023), and “sustainable-oriented compe-
tencies” or “sustainable skills” (Ishaq et al., 2023), while the related
term “green-collar workers”, as identified by Martinez-Fernandez et al.
(2010) and the ILO (2011), refers to professionals, managers, and others
with similar roles relating to GS in firms.

A commonly used definition of GS from Strietska-Ilina (2011, p.
103), quoted by Strachan et al. (2022), summarises GS as the “technical
skills, knowledge, values, and attitudes needed in the workforce to
develop and support sustainable social, economic, and environmental
outcomes in business, industry, and the community”. While some GS
definitions emphasise the impact of individuals’ learned skills and
knowledge on sustainability and the environment (Dzhengiz & Niesten,
2020; Strachan et al., 2022), others highlight the role of individuals’
inherent traits, values, and attitudes in achieving environmental and
social development (Bozkurt & Stowell, 2016). In the realm of grey
literature, three main arguments prevail and have shaped the definition
of GS being used. First, green jobs are believed to require specialised GS
(Bozkurt & Stowell, 2016; Cecere & Mazzanti, 2017; Darendeli et al.,
2022; D’Souza et al., 2019; Gadomska-Lila et al., 2023). Second, and in
contrast, others view GS as traditional skills applied in a green context
rather than specific to green tasks (Strachan et al., 2022). The third
perspective, aligning with the first, argues that the development of
entirely new GS, such as sustainable materials knowledge, is necessary
(CEDEFOP, 2011, 2012, 2018; Green Jobs Alliance, 2013; ILO, 2011;

5 Most of the GS literature has been developed in reports and other forms of
grey literature. Among these studies, it is worth noting the definition of GS by
Martinez-Fernandez et al. (2010, p.26) as “specific skills required to adapt
products, services or operations due to climate change adjustments, re-
quirements or regulations”, and others as frequently used as the basis of studies
on GS in the SLR.

Martinez-Fernandez et al., 2010; OECD/CEDEFOP, 2014).

All the definitions of GS collated in Table 3 emphasise the common
objective of GS as protecting the environment, conserving natural re-
sources, and advancing a more equitable and environmentally sustain-
able economy and society. As a further step, we identified three specific
areas of focus that the definitions of GS emphasise: (1) knowledge-based
skills for sustainability and environmental impact, (2) competencies and
traits influenced by social settings, and (3) social and environmental
value and attitude-based green skills.

Knowledge-based skills for sustainability and environmental impact form
a critical typology within the broader landscape of GS, distinguished by
their grounding in specialised knowledge and understanding related to
sustainability and environmental concerns. This category encompasses
the technical expertise necessary to navigate the complexities of a green
economy and drive environmentally sound practices. At its core, the
typology draws upon “sustainability scholarship”, representing a high
level of learning acquired through formal education, training, and
continuous professional development (D’Souza et al., 2019, p. 311).
However, this knowledge base is not limited to theoretical under-
standing. It includes “domain-specific” technical know-how, such as
knowledge in renewable energy technologies, sustainable agriculture
practices, circular economy principles, and environmental regulations
(Dzhengiz & Niesten, 2020, p. 883; Pan et al., 2021). These
knowledge-based GS apply individuals’ understanding in various pro-
fessional contexts—including designing and implementing sustainable
solutions, developing green products and services, and integrating
environmental considerations—into  decision-making processes
(Gadomska-Lila et al., 2023). Even seemingly non-green skills, such as
procurement and finance, are increasingly in demand for sustainable
sourcing and green financing roles to support a broader green transition
across all sectors (Strachan et al., 2022). Ultimately, the emphasis in this
category is on a strong foundation of relevant knowledge as a prereq-
uisite for effectively enacting and advancing GC in the workplace
(Bozkurt & Stowell, 2016).

The second category, competencies and traits influenced by social set-
tings, emphasises the crucial role of interpersonal dynamics in advancing
environmental and societal goals. For us, “social settings” means the
various interactions, relationships, and collaborations within and
outside an organisation that shape an individual’s ability to contribute
to their organisations’ GC. These skills differ from knowledge-based
skills in that they focus not on a cognitive understanding of environ-
mental issues, but on the ability to effectively engage and interact with
others in ways that promote green business outcomes (Trujillo-Gallego
et al., 2022). Key examples are effective stakeholder management and
communication skills. Stakeholder management skills focus on actively
engaging stakeholders, understanding and prioritising their
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Fig. 2. Systematic literature review flow diagram adapted from the PRISMA framework.
Table 2 environmental and social concerns (Aftab et al., 2023), and fostering
able

Frequency of articles per journal (grey literature excluded).

Journal

%

Business Strategy and the Environment
Sustainability

International Journal of Production Economics
Corporate Social Responsibility and Environmental Management
Journal of Cleaner Production

Sustainable Development

Environmental Research and Public Health
Journal of Business Ethics

Local Economy

Technological Forecasting & Social Change
Other

TOTAL

13.1
11.9
6.0
4.8
4.8
3.6
2.4
2.4
2.4
2.4
46.4
100%

positive relationships (Chua et al., 2023). Communication skills allow
effective interaction among individuals and teams, crucial for sharing
best practices, disseminating environmental goals, disclosing environ-
mental data, and enhancing teamwork (Albertini, 2019; Alvarez-Garcia
et al., 2022). These skills are also necessary for effective leadership to
pursue organisational sustainability (Alvarez-Garcia et al., 2022). The
influence of social settings on these competencies is thus evident in how
they are acquired and applied. While underlying knowledge is un-
doubtedly involved, the development of these GS is heavily shaped by
external influences and active information seeking (Dzhengiz & Niesten,
2020).

The third category of GS, namely social and environmental value and
attitude-based green skills, foregrounds values and attitudes for improving
society and the environment. It highlights how personal beliefs and
ethical viewpoints are crucial in motivating the development of GS
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(Mirceti¢ et al., 2022; Strachan et al., 2022). As Mehrajunnisa et al.
(2023) note, personal morals, values, collective consciousness, ethics,
cultures, and customs are key drivers of environmental orientation and
employees’ organisational green behaviour. Developing these GS within
an organisation introduces and reinforces new values, fostering a sus-
tainable corporate culture (Gadomska-Lila et al., 2023). This is partic-
ularly evident in leadership, where managers with strong environmental
values and attitudes are more inclined to perceive environmental issues
as opportunities and proactively initiate environmental decision-making
(Dzhengiz & Niesten, 2020). Consequently, Ling (2019) emphasises the
need for top management to cultivate a mission statement and shared
values that actively promote environmental advocacy. Such leadership
commitment can enhance environmental knowledge and confidence
among organisational members, enhance the quality and quantity of
environmental outcomes, and drive societal and environmental trans-
formation (Dzhengiz & Niesten, 2020). Ultimately, these deeply held
values and attitudes directly influence how employees think, learn, and
act in relation to environmental and societal considerations.

It is worth emphasising that the academic literature approaches GS
taking into account the context in which they are embedded. The rele-
vance and effectiveness of skills are linked to their practical use in
addressing environmental challenges, enhancing their contribution to
sustainable performance, and accomplishing long-term goals or visions
(Mehrajunnisa et al., 2023; Mircetic et al., 2022). Hence, GS are widely
understood with a degree of flexibility, reflecting the sustainability
needs and activities of particular firms. For instance, individuals in
carbon-intensive or brown sectors can support their firms’ sustainable
transition by translating their generic skills, such as autonomy or
decision-making, to more sustainability-oriented skills, such as
resource-efficient production (Strachan et al., 2022). Similarly, in-
dividuals with strong problem-solving skills can address intricate sus-
tainability challenges by employing a balanced, systematic, and holistic
approach, devising environmentally conscious and economically ad-
vantageous solutions for organisations (D’Souza et al., 2019; Dzhengiz &
Niesten, 2020).

While the grey literature acknowledges the significance of GS for
advancing green transitions at the firm level, it frequently conflates GS
with green jobs, a tendency also observed in some academic research.
Green jobs foster sustainability and reduce environmental impact, with
increasing demand in sectors such as offshore wind, green car
manufacturing, and other fields related to science, technology, engi-
neering, and mathematics (STEM) (Bozkurt & Stowell, 2016). The sig-
nificance of these individuals’ skills is recognised in the emphasis given
to the rising need for skilled workers, managers, engineers, and scien-
tists to be employed in green jobs in order for a successful green tran-
sition to be achieved (CEDEFOP, 2012). Some studies claim that the
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success of these jobs depends on a workforce equipped with appropriate
GS, which boost firm competitiveness, drive innovations, and lower
production costs; thus, GS act as “integrated pillars” of green innovation
(Bozkurt & Stowell, 2016; Cecere & Mazzanti, 2017, p. 88). In this
context, GS are not only central to performing green jobs but are also
intrinsically related to achieving a successful green transition, as they
are essential for driving both job effectiveness and green innovation
(Gadomska-Lila et al., 2023; Mehrajunnisa et al., 2023). The literature
points to the importance of policymaking in the context of GS as the
labour market faces persistent skills mismatches and shortages (Bozkurt
& Stowell, 2016). The challenges associated with GS shortages include
risks of high unemployment, low returns on training investments, and
missed job creation opportunities (Nikolajenko-Skarbale et al., 2021).
This underscores the need for practical measures such as employee
training, education, and policy initiatives that can encourage these GS
development opportunities (Green Jobs Alliance, 2013). Despite the
increasing demand, GS-focused policies are scarce and often integrated
into broader environmental policies instead of receiving dedicated
policy attention (CEDEFOP, 2011).

Green capabilities

The academic discourse on GC has grown considerably over the past
two decades, recognising their critical role in shaping various organ-
isational outcomes. The findings in the literature on GC contribute to our
understanding of their significant role in achieving organisational suc-
cess and improving financial performance (Lin et al., 2019).

Sixty-six (72%) out of ninety-one studies included in this systematic
review focused on the discourse surrounding GC, emphasising a pre-
dominant emphasis of GC over GS in the literature. Like GS, GC are
described using various terms, including but not limited to “green
capability” (Chiu & Hsieh, 2016; Gupta & Zhang, 2020), “green
organisational capability” (Xing et al., 2020), “environmental capa-
bility” (Dzhengiz & Niesten, 2020), “sustainability capability”, “business
sustainability capability”, “environmental competence” (Wong & Ngai,
2021), “strategic green capability” (Shaharudin et al., 2023), and “sus-
tainability-oriented dynamic capability” (Oliveira-Dias et al., 2022). It is
also worth noting the presence of narrower and more specific terms used
to refer to GC, including but not limited to variations of “green inno-
vation” such as “green product innovation” (Zhu et al., 2023) and “green
technology innovation” (Zhang et al., 2023a), “green political capa-
bility” and “green supply chain management capability” (Yi & Demirel,
2023), “green process capability” (Shaharudin et al., 2023), “green
operational capability” and “green creativity” (Nguyen et al., 2023),
“green entrepreneurial orientation”, “green purchasing”, “green
design”, “green knowledge transfer”, “green marketing”, and “green
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Table 3

Green skills definitions conceptual focus.

Reference

Quoted Definitions

Conceptual Focus

Strachan, S., Greig, A. &
Jones, A. 2022. p.491
(Originally quoted from
Strietska-Ilina, et al.,
2012 (p.103)

Dzhengiz, T. & Niesten, E.
2020. (p.887)

D’souza et al., 2019.
(p.312) (Originally
quoted from Jones &
Voorhees, 2002, p.7)

Gadomska-Lila, K.,
Sudolska, A. and
Lapinska, J., 2023.
(p.1154)

Mirceti¢, et al. 2022. (p.4)

“Green skills are broader
still, referring to skills in
the low carbon and
environmental goods and
services sector, as well as
those needed to help all
businesses transition to a
low carbon and sustainable
future.”

“In the context of this
research ‘green’ skills refer
to all the knowledge, skills,
competencies and
attributes required in the
workforce to support a low
carbon transition to a
cleaner, fairer economy and
society or, more
colloquially, ‘going green’
and, removes the
association with particular.
roles, functions or sectors.”
(p103)

“Green skills can be defined
as ‘technical skills,
knowledge, value, and
attitude needed by green
workers to perform tasks
that contribute to
sustainable environment,
economy, and social
development.”

“(...) the knowledge, skills,
attitudes, behaviours and
personal traits of
individuals and managers
that lead to the solution of
complex environmental
problems, and hence
contribute to the
achievement of a
sustainable future.”
“Competence in
sustainability is perceived
as having acquired skills
and knowledge to deal with
problems, complexities and
challenges and providing
solutions through a
balanced holistic approach
that would not only benefit
the organisation but also
the environment.
Competencies determine
learning outcomes, and
they are defined as “a
combination of skills,
abilities, and knowledge
needed to perform a
specific task.”

“(...) green competences as
human qualities, skills,
knowledge, abilities, and
behaviours aimed at
reducing energy
consumption, protecting
ecosystems and
biodiversity, and
minimizing emissions and
waste.”

“Natural green
competencies: An
individual’s underlying
traits and personality

Knowledge-based
skills for sustainability
and environmental
impact

Knowledge-based
skills for sustainability
and environmental
impact

Knowledge-based
skills for sustainability
and environmental
impact

Knowledge-based
skills for sustainability
and environmental
impact

Competencies and
traits influenced by
social settings
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Table 3 (continued)

Reference Quoted Definitions Conceptual Focus

dimensions, derived from
observations and
mentoring received at
formative stages, regarding
dominant green behaviour
of their immediate social
groups.”

“Acquired green
competencies: Green
knowledge and skills that
an individual accumulates
through experience
regarding environmental
issues that lead to strong
convictions and feelings
about acting in an
environmentally friendly
manner.”

“Effective green
competencies:
Combination of natural and
acquired green
competencies.”

“(...) the knowledge,
abilities, values and
attitudes needed to live in,
develop and support a
society which reduces the
impact of human activity
on the environment.” “ (...)
specific skills required to
adapt products, services or
operations due to climate
change adjustments,
requirements or
regulations.”

Bozkurt, O. & Stowell, A.
2016. (p.148)
(Originally quoted from
CEDEFOP, 2012, p.20;
OECD, 2010, p.26)

Social and
environmental value
and attitude-based
green skills

integration capabilities” (Marzouk & El Ebrashi, 2023).

Unlike GS, which are defined at the level of the individual employee,
GC are attributed to the organisational capabilities at the firm level.
Dzhengiz and Niesten (2020, p. 889) define GC as “an organisation’s
abilities to either reduce the damage to or create benefits for the natural
environment while managing the tensions between environmental and
economic bottom lines”. Similarly, Khan et al. (2023b) define GC as an
organisation’s ability to utilise its existing resources and expertise to
augment its capacity and adapt to dynamic sustainability challenges in
the market. Both definitions emphasise the utilisation of existing re-
sources and expertise to improve environmental and economic organ-
isational performance. Table 4 summarises the definitions of green
capability used in the literature. These definitions are classified under
three distinct focus areas, namely (1) green dynamic and adaptive ca-
pabilities, (2) sustainability integration capabilities, and (3)
forward-looking strategic planning capabilities.

The first category focuses on the dynamic and adaptive capabilities for
sustainability that enable organisations to respond effectively to con-
stant changes in market conditions, especially in the context of the
developing climate change and sustainability agenda (Huang et al.,
2023). Definitions of capabilities that focus on integrating sustainability
into business practices for performance enhancement describe an or-
ganisation’s ability to effectively embed sustainability principles and
practices into its core business operations and across its value chain, and
fall into the second category. This category encompasses an organisa-
tion’s capability to combine operational practices with sustainability
considerations in design, production, distribution, and governance
areas, to name just a few. By integrating environmental and social fac-
tors into organisational capabilities, firms can meet diverse stakeholder
needs and leverage sustainable practices to enhance business
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Table 4
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Green capabilities definitions conceptual focus.

Reference

Quoted Definitions

Conceptual Focus

Li, 2022. (p.3)

Xing, X., Liu, T., Shen, L. & Wang, J. 2020.
(p.4)

Kuo-Chung, S., Shio-Yu, C., Kung-Don, Y. &
Hsin-Yi, Y. 2019. (p.38, 42-43)

Wong, D. T. W. & Ngai, E. W. T. 2021
(p.441&446)
Dzhengiz, T. & Niesten, E. 2020. (p.889)

Baranova, P. & Paterson, F. 2017. (p.838)

Khan, S. A. R., YU, Z. & Faroog, K. 2023b.

(p.2024)
. (p.441&446)

"(...) green dynamic capability is the deepening and continuation of the concept of dynamic
capability. Green dynamic capability is the high-level capability of enterprises to achieve
sustainable and green development in the everchanging market environment. In the process of
green innovation, resource-based enterprises combine valuable, unique, integrated, and dynamic
capabilities. Such capability combination is referred to as green dynamic capability."

"(...) the capability of firms to develop their green organizational capability to respond to market
changes by using existing resources and a range of knowledge renewal activities."

"(...) the abilities of a firm to exploit its existing resources and knowledge to renew and develop its
green organizational capabilities to react to the dynamic market”

"(...) the ability of a company to exploit its existing resources and knowledge to renew and develop
its green organisational capabilities to react to the dynamic market."

"(...) defined sustainability competence as the competence to deal with future plans, predictions,
and expectations, with a forward-looking perspective to deal with uncertainty."

"(...) a firm’s [abilities] to carry out its productive activities in ways that limit damage to the
natural environment.”

"(...) a firm’s environmental capabilities are those that allow it to reduce its ecological footprint.”
"(...) firm’s environmental capabilities are those capabilities that allow a firm to reduce its
ecological footprint."

"These capabilities include, for instance, environmental management skills and routines, product/
service design with a focus on sustainability, waste management, resource efficiency skills and
practices and others that focus on the reduction of the ecological footprint of the firm."

"Green capabilities refer to organizational capacity that leverages current resources and expertise
to grow its skill to adapt to dynamic markets challenges."

"Sustainability capability in manufacturing can be defined as the ability to combine manufacturing
practice with operational practices in design, distribution, use, product service, and governance for
innovative and marketable combinations of services and products that contribute to
sustainability." "Business sustainability capability is the information required by an enterprise to
integrate essential capabilities and flexibility into future architecture; meanwhile, a firm’s
sustainable business management must meet the requirements of stakeholders in different
economic, environmental, and organizational positions within the network." "Environmental
competence is defined as a firm’s ability to use corporate environmental practices to facilitate
business sustainability, in a situation where economic competitiveness and environmental
protection are increasingly intertwined."

Green dynamic and adaptive
capabilities

Green dynamic and adaptive
capabilities
Green dynamic and adaptive
capabilities

Forward-looking and strategic
planning capabilities
Forward-looking and strategic
planning capabilities

Forward-looking and strategic
planning capabilities

Forward-looking and strategic
planning capabilities
Sustainability integration
capabilities

performance and achieve sustainable operations (Zhang et al., 2023b).
Finally, in the third category, definitions emphasising forward-looking
and strategic planning capabilities emphasise the ability to anticipate
future sustainability trends and uncertainties, integrate long-term sus-
tainability goals into strategic planning, and develop organisational
skills and routines to proactively reduce environmental impact
(Baranova & Paterson, 2017; Khan et al., 2023b). These capabilities
encompass a future-oriented approach navigating the complexities of a
net-zero transition, enabling firms to adapt to dynamic markets and
implement strategic actions like environmental management, sustain-
able design, and resource efficiency, ultimately fostering long-term
sustainability (Shaharudin et al., 2023; Wong & Ngai, 2021).

The literature views GC as intrinsically linked to three distinct the-
ories, namely absorptive capacity (AC) (Cohen & Levinthal, 1990) and
dynamic capability (Teece et al., 1997), as well as the related work on
recombinant capabilities (Carnabuci & Operti, 2013; Zhu et al., 2023).
AC refers to a firm’s ability to identify, assimilate, and apply new
external knowledge (Zhang et al., 2023b). Green absorptive capacity
(GAQ) is the capability of a firm to acquire, integrate, modify, and utilise
environmental knowledge (Chen et al., 2015). GAC is essential for
developing GC because it enables firms to incorporate sustainable
practices and innovations from external resources (Marzouk & El
Ebrashi, 2023). Dynamic capabilities (DC) build on the ability to inte-
grate, reconfigure, and transform internal and external capabilities,
allowing firms to respond effectively to rapidly changing market con-
ditions (Zhu et al., 2023). Green DC (GDC) aim to leverage a firm’s
existing and newly acquired resources and knowledge to innovate and
strengthen its GC in response to dynamic market environments (Li et al.,
2023b). Several definitions of GC underscore the integration and
reconfiguration of resources building on the ideas of DC and AC. For
instance, Dangelico et al. (2017) and Waqas et al. (2022) emphasise the
necessity of resource integration to achieve environmental goals.

Similarly, Xing et al. (2020) and Baranova and Paterson (2017) high-
light the importance of reconfiguring resources to respond to dynamic
market changes related to sustainability. This discourse underlines the
complexity inherent in developing and sustaining green and sustainable
business practices by bridging internal and external knowledge in a
dynamic process (Carnabuci & Operti, 2013).

As an extension to DC, the recombinant capabilities® of firms play an
important role in enabling them to develop new and effective GC by
recombining existing knowledge resources across different domains,
increasing knowledge diversity and absorption (Xing et al., 2020).
Nguyen et al. (2023) suggest that firms’ recombination activities are
vital in developing green organisational capabilities, integrating green
operational capability, green dynamic capability, and green creativity.
Therefore, recombinant capabilities are particularly prominent in
fostering firms’ green innovations (Li, 2022).

In the realm of GC literature and the discourse of innovation, green
innovation and its impact merit special attention, evidenced by their
prominent coverage in research.” Liboni et al. (2023, p. 1135, citing
Wong, 2012) define “green innovation” as “firm innovativeness in
developing environmentally responsible products/services and adopting
new environmental practices”. Green innovation capabilities are viewed
as prominent enablers of other green capability development within
firms. For instance, green innovation capabilities are thought to enable
firms’ green supply chain management (GSCM) capability (Asamoah
et al., 2023), green purchasing capabilities (Khan et al., 2023b), green

6 Defined by Carnabuci and Operti (2013, p. 1591) as a firm’s “ability to
recombine existing technologies to generate technological innovations”.

7 Sixty out of the eighty-four peer-reviewed articles (excluding grey litera-
ture) refer to some innovation, while twenty-three refer specifically to green
innovation.
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marketing capabilities (Li et al., 2023a), and even green collaboration
capabilities (Khurana et al., 2022). Furthermore, green innovation
capability is particularly important in delivering, integrating, and
embracing valuable new green knowledge and shaping organisational
green knowledge management capability development (Chua et al.,
2023; Huang et al., 2023). Consequently, green innovation capabilities
lead to green patents, products, and services, resulting in a competitive
advantage for innovating firms (Ishaq et al., 2023; Marin-Vinuesa et al.,
2020; Pan et al., 2021).

The relationship between green skills and green capabilities

The relationship between GS and GC is rarely explicitly discussed in
the literature. Indeed, only eight out of the ninety-one studies included
in this review discuss or examine GS and GC jointly. One strand of the
literature views GS as the foundation for building GC (Mehrajunnisa
et al., 2023). In this perspective, employees are vital stakeholders in
influencing organisational culture (Aftab et al., 2023) and catalysing
environmental innovation (Albertini, 2019). The discourse around
managers’ GS is key to enabling effective firm-level GC, such as pro-
ducing green products, services, and processes (Dzhengiz & Niesten,
2020). The literature also often highlights the importance of firms
supporting employees with continuous learning and training opportu-
nities to develop GC that result in positive economic outcomes
(Albertini, 2019). Honing employees’ environmental understanding,
competencies, and skills can help firms effectively tackle environmental
challenges and drive firms’ sustainable performance internally (Khan
et al., 2023a). This further emphasises the need to strengthen green
intellectual capital embedded within the employees of an organisation
to ensure that strong firm-level GC are present (Chen, 2008).

A slightly different approach, however, views GC as the source of the
GS generated in the firm. For example, the literature frequently em-
phasises the critical role of firms in supporting their employees
(Mehrajunnisa et al., 2023). Fostering a robust corporate environmental
ethos aligns employee conduct with green goals, stimulating a sense of
attachment and dedication to nurturing organisational GC (Khurana
etal., 2022). Developing a nurturing organisational culture that fosters a
shared vision (Journeault, 2016) boosts the sustainability objectives of
individuals (Dao et al., 2011) and promotes high work involvement
practices, which are vital for achieving positive environmental and
financial performance outcomes in a firm (Martinez-del-Rio et al.,
2012). A prominent example of this is green human resource manage-
ment (GHRM), which involves the active engagement of firms in their
employees’ green competence building, orientation, motivation, and
employee involvement (Awwad Al-Shammari et al., 2022; Mehrajunnisa
etal., 2023; Trujillo-Gallego et al., 2022; Zhu & Yang, 2021). The GHRM
of a firm can enable such outcomes by providing continuous learning
and training opportunities, thereby strengthening green intellectual
capital (Chen, 2008). These findings suggest a complex, mutually rein-
forcing relationship between GS and GC. A more detailed examination is
undertaken in Section 4.3, where we illustrate their co-evolution and
mutual reinforcement.

The impact of green skills and green capabilities on firms’ financial
performance

As part of the systematic review process, forty-two financial perfor-
mance metrics were extracted from the literature that examines the
impact of GS and GC on firm performance. These metrics were then
inductively coded into six main performance categories, including (1)
costs, (2) profitability, (3) efficiency and productivity, (4) firm growth,
(5) liquidity, and (6) market performance (see Table A.1 in the Appen-
dix). This coding process was developed through the thematic grouping
of similar financial indicators across the reviewed literature.

First, each financial performance metric was coded verbatim, uti-
lising the exact terminology from the analysed literature, and described
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independently, with each of the forty-two metrics treated as a separate
unit of analysis. Then, thematic similarities were identified inductively.
For example, indicators related to cost savings, cost control, and the
avoidance of penalty and fine costs were grouped under “costs”, while
those measuring sales and revenue growth were grouped under
“growth”. The grouping process was conducted by the lead author, who
regularly consulted with the second author to improve interpretive
validity (Maxwell, 1992). When differences occurred in coding, these
were discussed and resolved through investigations of broader financial
literature and final consensus.

While some overlaps unavoidably exist among the six categories (e.
g., profitability and growth), each category reflects a conceptually
distinct dimension of financial performance as reported in the literature.
This categorisation also aligns well with the widely accepted domains in
financial and strategic management literature (e.g. Kaplan & Norton,
1996; Palepu et al., 2020), although it was not directly drawn from a
single existing framework. Instead, we aimed to offer an integrated and
literature-informed structure that enabled meaningful comparison
across studies while maintaining fidelity to the specific indicators
accounted for. In what follows, we discuss the literature classified ac-
cording to the financial performance metric of focus.

Impact on costs

The literature most frequently highlights the impact of GS and GC on
costs, as costs are an important stand-alone financial metric and form an
inherent part of other performance indicators such as profits. A strong
research focus revealed in the literature was the highlighting of organ-
isational adaptations in response to environmental challenges, which
reduce costs, improve efficiency and productivity, and increase profit-
ability, aiding organisational growth (Asamoah et al., 2023; Dao et al.,
2011; Li et al., 2023b; Martinez-Del-Rio et al., 2012).

For example, the sub-typologies of GC, such as the pollution pre-
vention capability, frequently lead to cost savings for firms (Durge &
Sangle, 2020). Through behavioural and material changes introduced as
part of pollution prevention, firms can reduce waste and cost while
improving efficiency and productivity (Albertini, 2019). Other GC such
as green procurement, manufacturing, and waste treatment capabilities
are identified in the literature as making cost savings by avoiding
negative outcomes such as environmental law enforcement penalties
and reputational shocks resulting from unsustainable behaviour (Foulon
& Marsat, 2023; Yi & Demirel, 2023). Additionally, organisations can
save costs by utilising their green collaboration capability, which, ac-
cording to Khurana et al. (2022), guides firms to effectively navigate and
leverage government initiatives, thereby maximising the benefits of
available tax incentives.

Individuals’ GS complement these organisational GC by promoting
environmental changes internally and saving costs for the firm by
increasing firm-level regulatory compliance and improving reputation
(Tarifa-Fernandez et al., 2023). The GS of employees can also lead to
significant cost savings by influencing organisations to advance tech-
nology that reduces resource use, improves product quality with safer
materials, minimises packaging, increases recycling, and enhances
innovation practices (Baeshen et al., 2021; Pan et al., 2021). Although
GS mean high initial costs for businesses, they have been found to result
in long-term savings, especially following effective implementations
(Trujillo-Gallego et al., 2022).

Impact on profitability

The NRBV of firms suggests that a competitive advantage drives
positive organisational profitability gained through enhanced environ-
mental strategies and resources (Hart, 1995). As a result, many articles
have measured the profitability implications of firms acquiring,
combining, and rearranging GS and GC to respond to customer, stake-
holder, and governmental demands (Ali et al., 2020; Darendeli et al.,
2022; Li et al., 2023a).

For example, by developing organisational green product innovation
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capabilities, firms can experience higher customer satisfaction while
reducing the financial risks that arise from regulatory violations and
securing organisational profitability (Gangi, 2023, p. 2; Zulkiffli et al.,
2022). Additionally, GSCM capabilities can improve organisational
performance and enhance gross profit margins in highly dynamic mar-
kets by increasing operational efficiency and regulatory compliance
(Chua et al., 2023; Li et al., 2023b). Big data analytics capability further
enhances regulatory compliance by enabling firms to absorb informa-
tion more effectively, thus avoiding fines, improving efficiency, and
boosting profitability (Ali et al., 2020; Zhu & Yang, 2021). Similarly,
logistics 4.0 capabilities enable organisations to make better use of their
green strategic resources, such as their green dynamic capabilities, to
enhance firm responsiveness and make better strategic decisions, which
can improve prompt delivery to customers and thus lead to improved
levels of profit margins (Bag et al., 2020).

Evidence, although limited to only two studies, indicates that in-
vestments in GS positively affect profitability metrics such as return on
assets (ROA), return on equity (ROE), and net profit margins. Darendeli
et al. (2022) found that firms with a higher concentration of GS em-
ployees experience increased future profitability, including higher ROA
and net profit margins. However, these firms also face higher costs due
to increased salaries for skilled employees. Additionally, Kuo-Chung
et al. (2019) found that GS are crucial for green innovation capabilities,
indirectly enhancing green dynamic capabilities and subsequently
improving ROE, ROA, and net profit.

Impact on efficiency and productivity

Efficiency in a firm is a complex system, measured by costs, revenues,
and profit levels, which improves organisational market position
(Nguyen et al., 2023). Similarly, productivity is a reflection of the firm’s
outputs in proportion to the inputs (Wang et al., 2021). Consequently,
efficiency and productivity are important metrics of firms’ financial
performance, particularly influenced by costs. Evidence suggests that
green dynamic capabilities boost organisations’adaptability and flexi-
bility in green practices, directly impacting operational efficiency and
productivity and driving financial performance through efficient
resource use and regulatory compliance (Liboni et al., 2023; Tar-
ifa-Fernandez et al., 2023). Employees’ GS, on the other hand (e.g.,
consciousness, employee knowledge, abilities, attitudes, and behav-
iours), reinforce organisational capabilities and foster the employee’s
ability to identify sustainability challenges and opportunities for
organisational action, thereby creating opportunities to increase labour
productivity and performance (Gadomska-Lila et al., 2023, p. 1155;
Strachan et al., 2022). Boosted by GDC and GS, organisational green
practices such as the sustainable production of goods or provision of
services, green innovation, organisational GSCM, and green logistics can
lead to the more effective use of resources, driving productivity and
efficiency and ensuring long-term success and competitive advantage
(Asamoah et al., 2023; Ishaq et al., 2023; Li et al., 2023b; Mady et al.,
2023; Nguyen et al., 2023; Shaharudin et al., 2023; Trujillo-Gallego
et al., 2022; Zhu et al., 2023).

Impact on firm growth

Firm growth can be measured using the change over time in different
firm size indicators, including firm revenues and sales (Durge & Sangle,
2020; Marin-Vinuesa et al., 2020), market share growth, and new
market entry (Chen et al.,, 2015; Mady et al., 2023), as well as
employment growth (Wang et al., 2021). According to both the
resource-based and natural-resource-based theories, organisational re-
sources play a significant role in seizing growth opportunities and
securing a competitive advantage in highly dynamic markets (Barney,
1991; Hart, 1995). Therefore, GS and GC are expected to have a positive
impact on firm growth.

The literature indicates that GS and GC are key drivers of firm
growth, particularly in advancing firms’ sales revenue and market share
(Ishaq et al., 2023; Li et al., 2023a; Zhu et al., 2023). GC, including those
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related to green management and innovation, enable firms to align with
market demands and improve financial performance by retaining
existing customers, increasing a firm’s market penetration and
balancing economic development with green innovation practices (Bag
et al., 2020; Xing et al., 2020). For instance, effective green entrepre-
neurial orientation and green insight capabilities coupled with green
innovation capabilities enable firms to identify and explore new busi-
ness opportunities, securing future growth through innovative and
strategic decision-making (Ishaq et al., 2023; Li, 2022).

While GC are acknowledged for their potential to enhance firm
growth, the evidence linking green skills to enhanced firm growth is
scarce. The study by Mirceti¢ et al. (2022) is the sole article in our
dataset to detail the significance of employees’ GS in overcoming
contemporary challenges in creative and knowledgeable ways to
improve green performance and secure long-term growth. Therefore, we
note a significant gap in the current research, underlining the need for
further investigation into how GS impact firm growth.

Impact on liquidity

Our findings reveal that distinct GC support financial liquidity and
stability, thereby improving a firm’s financial health significantly. The
literature finds that GC (e.g., green purchasing capabilities and green
dynamic capabilities) are key to improving a firm’s current ratio, which
is measured as the ratio of current assets to revenue, representing
organisational turnover and the overall strength of firm liquidity, and
simultaneously reflecting the firm’s ability to transform (Nguyen et al
2023; Yee et al., 2021; Zhang et al., 2023a). Enhancing operational ef-
ficiency, optimising resource allocation, and integrating effective green
technology significantly improve a short-term liquidity position, as re-
flected in the current ratio (Zhang et al., 2023a). Green product in-
novations significantly improve capital by boosting sales through
attracting environmentally conscious consumers and entering new
markets (Ling, 2019). This revenue growth boosts cash inflows, thereby
increasing working capital. Additionally, by streamlining production
processes and improving supply chain management through green in-
novations, firms can reduce current liabilities, contributing to a more
favourable working capital position (Gangi et al., 2023).Similarly, by
enhancing a firm’s reputation, improving risk management, increasing
access to additional resources, demonstrating a commitment to inno-
vation and sustainability, and fostering stronger relationships with
financial partners, green collaboration capabilities significantly
contribute to improved creditworthiness and more favourable credit
terms from financial institutions (Khurana et al., 2022).

Our literature review found no evidence of studies investigating the
relationship between GS and their impact on firms’ liquidity.

Impact on market performance

Finally, we identified in the literature three key metrics—earnings
per share (EPS), dividend yield, and market value—as measures of
market performance.® Evidence indicates that GS impact EPS and divi-
dend yield (Kuo-Chung et al., 2019), while the literature suggests a
positive link between firms’ GC, such as environmental management
capabilities, and market value (Dangelico et al., 2017). Accordingly,
studies find that green human capital embedded in GS boosts EPS by
enabling the implementation of green strategies and innovations, which
amplifies revenues and reduces costs (Kuo-Chung et al., 2019).

8 Due to the absence of detailed descriptions of how these performance
metrics are measured, we infer the following: EPS is presumably calculated by
dividing a firm’s net income by the number of outstanding shares of common
stock. In the study by Darendeli et al. (2022), dividend yield is represented as
an indicator variable, with a value of one if a firm pays dividends. Additionally,
we assume that market value was assessed using Tobin’s Q, which divides the
market value of equity and the market value of debt by the replacement cost of
assets.
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Similarly, firms investing in GS generally show higher dividend yields,
as these skills contribute to profitability and financial stability, leading
to more substantial dividends and increased investor confidence
(Darendeli et al., 2022). Additionally, the literature suggests a signifi-
cant positive link between organisational green innovation capability
and firms’ market performance (Nguyen et al., 2023; Singh et al., 2022;
Wagqas et al., 2022). At the same time, green innovation capability also
positively mediates the relationship between sustainability-oriented
dynamic capabilities and market performance. Green innovation capa-
bility is measured by organisations’ product output, which improves
market performance by creating innovative new products which support
greater financial values and thus deliver enhanced success rates and
return on investment (Dangelico et al., 2017).

Our SLR suggests a significant positive relationship between GS and
GC and organisational financial performance across the six measures
discussed above, because firms can reduce costs, enhance organisational
profitability, and improve efficiency and productivity by fostering a
green-oriented, sustainable, dynamic, and innovative approach while
ensuring compliance with environmental regulations and stakeholder
and customer demands.

The factors that influence the impact of GS and GC on firm performance

The key focus across all selected studies in this SLR was on whether
organisations could reap financial returns from GS and GC. While there
is consensus on the broad positive impact of GS and GC on firm per-
formance, several caveats were identified as significant influences on
this important relationship. Below, we discuss the most frequently
recurring caveats reported in the literature.

Firm size and ownership

Firm size differences between studies often impact the general-
isability of research findings. In our dataset, SMEs are the most
frequently represented, followed by large corporations, family busi-
nesses, and startups. The discourse regarding the role of SMEs in eco-
nomic and environmental impact is twofold. On one hand, SMEs are
considered essential to any economy due to their contributions to the
gross domestic product (GDP) and in facilitating jobs (Khan et al.,
2023a). On the other hand, SMEs are responsible for up to 70% of total
industrial pollution per annum globally and simultaneously face sig-
nificant sustainability, economic, and social issues, including the rising
cost of energy and materials and the lack of skilled workforce or
orientation (Mady et al., 2023, p. 1). In the case of developing countries,
SMEs represent about 90% of organisations, contribute over 40% of GDP
and generate over 50% of total jobs (Ishaq et al., 2023, p. 1515).
However, despite their substantial impact, SMEs still go undetected
within the sustainability domain due to their small size, especially in
developing countries where governmental policies addressing economic
and environmental issues may be limited in their effect (Ishaq et al.,
2023). In investigating the differences between small and large firms,
Baeshen et al. (2021) argue that large firms are more likely to implement
environmentally friendly practices compared to small firms since they
have the necessary resources and infrastructure to engage in greening
processes and the required complementary assets (e.g. intellectual
property protection, logistical capabilities) to reap the financial per-
formance benefits from their sustainability efforts. Khurana et al. (2022)
support this by suggesting that micro, small and medium-sized enter-
prises lack sufficient funds to invest in their employees’ GS and thus lag
behind in their capability development. In another study comparing
SMEs and large organisations, Wong and Ngai (2021, p. 446) further
note that in large organisations, GC are driven by top management to
enhance sustainability practices. They argue that such practices are
often more complex due to large firms’ emphasis on process innovation
and product development, unlike smaller firms with simpler business
settings that mostly focus on product development. Larger corporations
also hesitate to introduce new green products for fear of their existing
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products being “cannibalised”, resulting in the loss of their customer
base (Marzouk & El Ebrashi, 2023, p. 9). Hence (Baeshen et al., 2021,
pp- 5, cited in Vossen, 1998) emphasise that “the relative strength of
small firms is primarily determined by their entrepreneurial dynamism,
flexibility, efficiency, proximity to the market, and motivation”, sug-
gesting that SMEs also have certain advantages in the space of organ-
isational green skill and capability development.

Often overlapping with the SME category, family businesses present
another caveat when attempting to understand the relationship between
GS and GC on one hand and firm performance on the other. Family
businesses, due to their flatter hierarchies and the absence of external
shareholders, may have greater flexibility to align their decision-making
with sustainability objectives, enabling more effective implementation
of GS and GC (Tiberius et al., 2021). However, paternalism and inertia,
commonly observed in family firms, are important challenges to sus-
tainability implementation in these firms (Tiberius et al., 2021, p. 3).
Therefore, they may be less likely to adopt GS and GC at the required
levels, resulting in lower financial returns. Startups, again overlapping
to a significant extent with the SME category, share similar struggles in
striving to improve their market share and gain competitive advantage,
thanks to their limited resources (Zhu et al., 2023).

Compared to family firms, startups face higher failure rates and are
constantly under pressure to establish robust routines by developing
their GS and GC to ensure long-term survival and sustained competitive
advantage, especially as customer demand for sustainability increases
(Oliveira-Dias et al., 2022). Consequently, startups gain relevance for
sustainable development when they promote innovative solutions and
better working conditions, effectively capitalising on environmentally
relevant market failures, viewing them as opportunities to achieve
profitability and generate sustainable value (Oliveira-Dias et al., 2022).
These small, newly established businesses are thus more inclined to
experiment with innovative approaches and play a significant role in
transforming industries towards sustainable development, even
inspiring larger organisations to adopt their sustainable initiatives
(Dangelico et al., 2017).

Future research on GS and GCs should consider the diverse contexts
involving firm size distribution, and also aim to better understand the
subtypes of SMEs, including micro, small, and medium-sized firms, as
well as family firms and start-ups.

Sectoral context

Much of the literature identified in this study relates to the
manufacturing sector in a range of country settings. Among the ninety-
one studies, thirty-five present detailed findings from manufacturing
firms, twenty-nine cover multiple sectors, and the rest examine various
other sectors. The researchers most probably selected manufacturing
sectors owing to their highly visible environmental impacts and the fact
that they face more stringent environmental regulations (Khan et al.,
2023b, p. 2023). Revolving around the production of goods, the litera-
ture often highlights the importance of greening firm processes and
focusing on GS and GC that enable the reduction (Trentin et al., 2015),
reuse (Singh et al., 2022) recycling (Wagqas et al., 2022), repair (Zhang
et al., 2023a), and closed-loop production (Shaharudin et al., 2023) of
materials and products. However, there is a lack of scholarly attention to
the service sector firms (i.e., retail, hospitality, and finance),’ despite
their significant economic and environmental impacts. While our review
has identified some existing research on sustainability within key service
sectors, it also reveals a lack of emphasis on service industries whose
environmental impact is less visible to the public and regulators (Dao
etal., 2011; Oliveira-Dias et al., 2022). For instance, the finance sector’s
growing commitment to sustainability could be improved by a deeper

° In the United Kingdom, the service industries accounted for 81% of total
economic output (gross value added) and 82% of employment in Januar-
y-March 2024 (House of Commons Library, 2024, p. 18).
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understanding of how to effectively leverage big data and green HR
practices for environmental governance (Ali et al., 2020). Similarly, ICT
and logistics sectors deserve more attention with respect to their
growing environmental impact and the role of GS and GC as enablers to
reduce this impact (Mady et al., 2023). As the size and environmental
impact of the service sector become more visible, particularly its impact
on energy and water sources, more research and insights are needed to
better understand GS, GC and their relationship with firm performance
in service firms.

Governmental settings

The literature frequently emphasises the role of government as a
critical factor in shaping organisational decision-making, particularly in
driving the development of GS and GC. International differences in
environmental regulations and compliance are paramount in under-
standing how firms adopt GS and GC (Yi & Demirel, 2023). Additionally,
according to Khurana et al. (2022), effective government leadership is
crucial for advancing sustainable innovations, including expanding
organisational resources such as GS and GC. They assert that when
governments back sustainable initiatives, lower pollution levels and
greater business profitability can result. Furthermore, stricter regula-
tions in certain countries, propelled by the escalating visibility and
governmental acknowledgement of the climate crisis, often lead to
harsher penalties for non-compliance, driving firms to expedite the
greening of their skills, products, processes, and capabilities (Khan et al.,
2023b). Such regulatory differences create varied pressures on organi-
sations. Firms operating under more rigorous frameworks are driven to
innovate and adopt green practices earlier than firms in less regulated
markets (Xing et al., 2020). For example, organisations subject to higher
environmental taxes or strict sustainability standards are more likely to
develop GS and GC, leading to greater operational efficiency and cost
savings, and ultimately driving improved firm performance
(Pereira-Moliner et al., 2015).

Conversely, in regions and contexts where regulations are lax, the
lack of government guidance can hinder greening initiatives and the
development of GS and GC (Baranova & Paterson, 2017). A lack of
stringent environmental regulation is also likely to weaken the impact of
GS and GC on firm performance (Li et al., 2023a). Future research
should explore how varying regulatory environments across countries
affect the effectiveness of GS and GC in driving the financial success of
firms.

Discussions and conclusions

This SLR extends the scholarly understanding of how organisational
sustainability affects firms’ financial performance by providing in-depth
insights into the understanding of GS and GC, their interrelationship,
and their impact on firms’ financial performance. First, our findings
highlight the relatively scant attention to GS compared to GC in the
literature and call for more emphasis on better understanding what GS
involve for firms in different contexts and how they affect the perfor-
mance of firms. Second, the study reconciles existing definitions of GS
and GC into representative categories, providing a foundation for future
researchers to develop and propose clarification surrounding these
complex concepts. Thirdly, we analyse the findings of the literature
relating to the impact of GS and GC on firms’ financial performance,
inductively identifying six major financial performance-indicating
groups with forty-two financial performance metrics from the litera-
ture. In doing so, we extract the main trends and factors that shape this
relationship. The literature uses a multitude of complex constructs and
proxies to explore how GS and GC affect firms’ financial performance
across varying sample sizes and sectoral and geographical contexts,
relying on a wide range of methods with different forms of data
collection and analysis, mostly in cross-sectional datasets, with a small
number of longitudinal datasets. Given this complexity and fragmenta-
tion, insights emerging from this study shed light on how best to
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reconcile the diverse findings from this literature and how to proceed
with future research. Our main observations regarding the study’s
findings are discussed below.

Proliferation of definitions

As discussed in the findings section, the literature presents a wide
range of definitions for GS and GC that do not overlap much with those
in previous studies, resulting in a fragmentation in the literature on GS
and GC. That being so, one of the main motivations of this study was to
provide an up-to-date overview that could assist future research in
consolidating terminology for the consistent development of scientific
enquiry in this area. In particular, attempts to operationalise the concept
of GS and the numerous issues related to their broad identification,
measurability, and classification are complicated by the context-
dependent nature of GS. Multiple studies assert that the broadness of
the GS definitions ensures that all relevant skills are included in the
analysis, removing restrictions tied to specific roles, functions, or sec-
tors. Just as in the case of GS, our investigations showed widespread
academic engagement with an extensive list of GC definitions in the
literature that lacked significant overlap across the various studies. This
proliferation of definitions, while it added richness to our understanding
of GS and GC, did create challenges to any understanding of the major
financial implications of developing GS and GC in firms.

To address this complexity in the literature, we propose a more
systematic classification of GS and GC to assist future researchers
interested in investigating the implications of different GS and GC on
firm performance. To help better organise future research in this area,
we have proposed for GS the broad categories of (1) knowledge-based
skills for sustainability and environmental impact, (2) competencies
and traits influenced by social settings, and (3) values and attitudes for
societal and environmental development for GS. For GC, the broad
categories we put forward are (1) dynamic and adaptive capabilities for
sustainable development, (2) sustainability integration capabilities for
improved performance and (3) forward-looking strategic planning
capabilities.

Geographical context

Globally, greenhouse gas emissions have increased dramatically,
from 32.7 billion tonnes in 1980 to 53.85 billion tonnes in 2022 (Jones
et al., 2024). This rise has been particularly pronounced in developing
countries, driven by globalisation, population growth, increased con-
sumption, and rapid industrialisation, resulting in firms facing intense
pressures from market competition and environmental regulations
(Durge & Sangle, 2020). The literature on GS and GC reflects these
growing pressures on developing countries For instance, China stands
out in our work as a recurring geographical context, in fourteen articles
out of the ninety-one included (Huang et al., 2023; Wagqas et al., 2022).
Alongside China, countries like Malaysia and Pakistan feature promi-
nently, reflecting the environmental challenges and opportunities firms
in these developing contexts face (Foo, 2021; Ishaq et al., 2023; Khan
et al., 2023a; Yee et al., 2021).

The geographical context significantly shapes the development and
implementation of GS and GC. In developing countries, firms face eco-
nomic pressures for immediate survival and competitiveness, as well as
the need to innovate and adopt green practices to comply with
increasing environmental regulations, mitigating risks (Zulkiffli et al.,
2022). Furthermore, the potential for growth in developing economies is
higher than in the saturated markets of developed countries, making it
essential to balance profit and sustainability for long-term success
(Durge & Sangle, 2020). In contrast, firms in developed countries benefit
from more stable economic conditions and established institutions that
support the adoption of advanced green technologies and sustainable
practices (Strachan et al., 2022). Therefore, the organisational land-
scape of developed countries like Spain and the United Kingdom exhibits
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a more balanced approach to integrating GS and GC into those countries’
long-term strategies, and they are thus at an advantage in managing
their economic and environmental impacts (Amores-Salvado et al.,
2015; Baranova & Paterson, 2017; Lin et al., 2019; Marin-Vinuesa et al.,
2020; Scarpellini et al., 2020; Strachan et al., 2022).

To better understand GS, GC and their organisational implications, it
is necessary to understand these country-specific contexts. The signifi-
cant variation across countries, even among those with similar living
standards (e.g., Germany and the UK or Belgium and France), requires us
to heed the importance of tailoring GS and GC initiatives to regional and
cultural aspects (Zhu et al., 2023). Based on our findings, we call for
scholars to incorporate into their work an in-depth understanding of the
geographical factors that affect the adoption of GS and GCs.

Green skills and capabilities: co-evolution and mutual reinforcement

Our systematic review reveals that the existing literature does not
explicitly and deeply consider the important relationship between in-
dividuals’ GS and organisations’ GC, as discussed in Section 3.3. This
lack of engagement has contributed to a noteworthy imbalance in the
level of engagement with GS; namely, that GC receive extensive atten-
tion in both scholarly and grey literature, while GS remain compara-
tively undeveloped. This imbalance may be attributable to several
factors.

First, while GC are typically examined in the context of strategic
management research, GS are more often central in education, HR, and
psychology research, which do not always directly engage with man-
agement scholarship (e.g., Hameed et al., 2022; San Roman-Niaves
et al., 2025). These disciplinary silos produce a fragmented research
landscape where GS and GC are rarely connected (Feeney et al., 2023).
Second, as we highlight in Section 3.1, the conceptualisation of GS has
become fragmented, with limited consensus on core definitions, and
thus remains conceptually ambiguous, hindering the development of
unified measurement tools, and contributing to their marginalisation in
mainstream management research (Wegenberger & Ponocny, 2025).
Third, strategic management research remains widely firm-centric,
obscuring individual-level contributions and reinforcing the domi-
nance of GC in empirical work (Felin & Foss, 2005). These dynamics
collectively contribute to the underrepresentation of GS in the literature
and underscore the need for more integrative, interdisciplinary
approaches.

Hence, we explore here the interdependence of GS and GC based on
insights from the microfoundations theory (Felin & Foss, 2005). The
relationship between GS and GC can be thought of as a two-way
chicken-and-egg problem, because the development of GS precedes
that of GC, and GC are, in turn, required to foster the growth of GS. We
contend that the relationship between the two is not dichotomous, but
reciprocal, with each strengthening the other. While GC may shape the
context in which GS are developed, GC are unlikely to emerge or hold
value without the individuals who possess the required green skills. Our
findings align with Felin and Foss’s (2005) microfoundations theory, in
which they reflect upon the tendency in strategy research to underplay
the role of individuals, often treating the firm as a unitary actor (2005).
They argue that organisational capabilities, like GC, are rooted in
microfoundations, which are individuals’ skills, knowledge, and actions.
Felin and Foss (2005) emphasise that macro-level phenomena (capa-
bilities) emerge from micro-level components (skills). Hence, we posit
that GC are fundamentally grounded in GS, but add that GC also nurture
and reinforce GS through routines, HR practices, and performance
management systems (Straub et al., 2023; Strauss et al., 2017). For
instance, targeted training expands employees’ green skill bases, while
green-oriented routines mediate and institutionalise GS by embedding
them in everyday practices and aligning them with strategic goals
(Marzouk & El Ebrashi, 2023; Trujillo-Gallego et al., 2022).

These insights collectively inform a conceptual model in which the
GS-GC relationship is both interdependent and co-evolutionary: GS
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provide the microfoundations for capability development, while GC,
once established, create organisational conditions that sustain and
refine GS. Importantly, this interdependence is context-dependent,
much like the contingent impact of GS and GC on financial perfor-
mance (see Section 3.5). The efficacy of skills and routines in generating
GC (and vice versa) varies across sectors, organisational contexts, and
market dynamism (Salvato and Vassolo, 2018). Therefore, future
research should integrate GS when examining GC, particularly when
assessing their impact on a firm’s financial performance. A deeper un-
derstanding of their interplay may reveal synergistic effects that
contribute to enhanced organisational outcomes.

Longitudinal understanding of the relationships

Most studies have utilised cross-sectional methodological designs
because of their practicality, ease of implementation, and ability to
collect data quickly from large samples (Bag et al., 2020; Huang et al.,
2023; Liboni et al., 2023; Marzouk & El Ebrashi, 2023; Scarpellini et al.,
2020). Conducting longitudinal studies would allow a more dynamic
understanding of firms’ environmental skills and capabilities and mar-
ket condition settings, which impact their sustainable development
(Baranova & Paterson, 2017). Moreover, given the large number of
quantitative investigations identified in the literature, longitudinal
studies are essential to overcome the biases resulting from endogeneity
issues common in cross-sectional analysis (Baranova & Paterson, 2017;
Huang et al., 2023). Longitudinal studies present significant advantages
in validating conceptual models, capturing trends and developments
over time, reducing biases from self-reported data, examining evolving
relationships between variables, and providing broadly applicable re-
sults across different contexts and regions (Rindfleisch et al., 2008). In
conclusion, we recommend future research to prioritise longitudinal
studies when investigating the impact of GS and GC on firm
performance.

Implications for organisations

Drawing on the GS and GC literature, this study has underscored the
strategic importance of integrating sustainability into the core of busi-
ness practices to enhance financial performance (see Section 3.4). Our
findings demonstrate a positive relationship between investments made
in GS and GC and improved financial performance across multiple
financial metrics. This suggests that organisations can view sustain-
ability initiatives not merely as costs, but as strategic investments with
the potential for significant financial returns (Foo et al., 2021). For
practitioners, this implies a clear imperative to invest in the green
upskilling of their workforce. By aligning talent development with firms’
sustainability goals, necessary GS can be cultivated, driving innovation,
improving resource efficiency, and meeting the rapidly changing
customer demands for sustainable products and services (Baeshen et al.,
2021; Alvarez-Garcia et al., 2022; D’Souza et al., 2019). Additionally, by
developing robust GC via effective workforce development and organ-
isational routines with sustainability embedded at their core, organisa-
tions can enhance their financial performance and unlock a stronger
competitive advantage in dynamic markets.

Implications for policymakers

Based on this systematic review, policymakers can play a crucial role
in accelerating the net-zero transition of sectors through the develop-
ment of GS and GC in firms. Supportive policies, such as targeted
training subsidies, would enable firms to access funds for GS develop-
ment and could significantly boost regional and national economic
growth by enhancing overall GC. Moreover, clear, consistent, green-
oriented policies and regulations are essential in incentivising organi-
sations to invest in sustainability initiatives and ensuring their future
compliance. Such a step would not only drive environmental protection,
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but also foster green innovation across organisations, contributing to a
more resilient and sustainable economy. Finally, the framework linking
GS and GC provides a valuable tool to inform investment decisions in
green workforce development initiatives, ensuring that public funds are
strategically allocated to areas with the greatest potential for both
economic and environmental impact. Finally, while our review does not
directly examine the current education policy landscape, our literature
analysis reveals a substantial need for centralising and revitalising sus-
tainability at the heart of education across all levels of the education
system (DfE, 2023; Howard-Jones & Hennessy, 2025). This should
include educating students from their early years to higher education
and providing a diverse and comprehensive background that can be
continuously adapted and scaled to the dynamic needs of a net-zero
transition. Policy has a real opportunity to actively embed climate and
sustainability principles across all levels of education and thus ensure a
sound transition towards net zero. In embracing the importance of GS
and GC for businesses and the planet, education policy can realistically
become an impactful driver of the cultural, societal, and economic
changes necessary to secure a net zero future.

Limitations

This article’s systematic findings were restricted to three databases,
namely, Scopus, Web of Science, and EBSCO Host Business Source Ul-
timate. Our efforts focused solely on English-language academic journal
publications uncovered from the three databases. Other languages and
non-peer-reviewed publications were excluded. Furthermore, as articles
included in this study were identified through keyword searches based
on previous literature, some articles related to our research subject
might have been omitted. Future research may be able to mitigate some
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of these shortcomings through a more quantitative approach, such as
meta-analysis or bibliometric research, to gain an understanding of the
field through a different method.

Opportunities for future research

Future research on GS and GC should consider the different settings
faced by firms of all sizes, and include a closer look at the specific
characteristics of micro, small, and medium-sized businesses, as well as
family firms and startups, not only large and international businesses.
Future studies may also consider conducting comprehensive empirical
studies that link individual-level GS to GC, effectively measuring their
impact on both the financial performance of firms and the broader
transition towards a net-zero economy. Furthermore, based on the
existing definitions of GS and GC, our systematic review proposes six
clear categories (see Tables 3 and 4) to help make research in this area
more consistent. We suggest that future work should build on these
classifications of GS and GC when examining how they influence
organisational performance. Finally, future research could well consider
conducting longitudinal studies to track the development of GS and their
consequential impact on GC over extended periods.
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Determinants of Financial Performance

Financial Financial Metrics Green Capabilities Green Skills
Performance

Indicators

Profitability Gross profit margin Green supply chain agility capability (Li et al., 2023b) None identified

Green supply chain management capability (Chua et al., 2023)
Green technological capabilities and logistics 4.0 capabilities (Bag et al.,

2020)

Green innovation capability (Ishaq et al., 2023; Aftab et al., 2023)
Sustainability exploration innovation, sustainability exploitation innovation

(Xing et al., 2020)

Environmental capability (Ramanathan et al., 2016)

Green dynamic capability (Aftab et al., 2023; Singh et al., 2022)
Environmental performance management capability (Gupta & Zhang, 2020)
Pollution prevention (Durge & Sangle, 2020)

Operating profit margin

Environmental capability (Ramanathan et al., 2016)

None identified

Green environmental, purchasing, design, manufacturing, recovery,
integration, organisational, resource-based, information-related, strategic,
financial, capability to market and innovative capabilities (Shaharudin et al.,

2023)

Green collaboration (Khurana et al., 2022)
Eco-learning, continuous environmental innovation, shareholder
integration and shared environmental vision capability (Journeault, 2016)

Net profit margin

Green supply chain management capability (Chua et al., 2023)

Green skills (Darendeli et al., 2022)

Green dynamic capability (Kuo-Chung et al., 2019)

Return on assets (ROA)

Environmental capability (Tarifa-Fernandez et al., 2023)
Green entrepreneurial orientation (Marzouk & El Ebrashi, 2023)

Green human capital (Green skills)
(Kuo-Chung et al., 2019)

Pollution prevention, product stewardship, and sustainable development

(Foulon & Marsat, 2023)

Green supply chain management capability (Chua et al., 2023)

(continued on next page)



C. Koczias and P. Demirel

Table A.1 (continued)

Journal of Innovation & Knowledge 10 (2025) 100846

Determinants of Financial Performance

Financial Financial Metrics Green Capabilities Green Skills
Performance
Indicators
Environmental management accounting capability (Scarpellini et al., 2020)
Green dynamic capability (Kuo-Chung et al., 2019)
Return on equity (ROE) Environmental capability (Tarifa-Fernandez et al., 2023) Green human capital (Green skills)
Environmental management accounting capability (Scarpellini et al., 2020) (Kuo-Chung et al., 2019)
Green dynamic capability (Kuo-Chung et al., 2019)
Return on sales (ROS) Green organisational capability [involving green operational, dynamic and None identified
creativity capabilities which result in green innovation capability] (Nguyen et al.,
2023)
Green dynamic capability (Aftab et al., 2023; Singh et al., 2022)
Environmental management accounting capability (Scarpellini et al., 2020)
Green innovation capability (Aftab et al., 2023)
Earnings before interest Environmental capability (Tarifa-Fernandez et al., 2023) None identified
and taxes (EBIT) Green organisational capability [involving green operational, dynamic and
creativity capabilities which result in green innovation capability] (Nguyen et al.,
2023)
Green entrepreneurial orientation (Marzouk & El Ebrashi, 2023)
Green product innovation capability (Gangi et al., 2023)
Return on investment Green technological capabilities and logistics 4.0 capabilities (Bag et al., None identified
(ROID) 2020)
Big data analytics capability (Ali et al., 2020)
Green supply chain management capability (Chua et al., 2023)
Environmental capability (Ramanathan et al., 2016)
Green organisational capability [involving green operational, dynamic and
creativity capabilities which result in green innovation capability] (Nguyen et al.,
2023)
Green dynamic capability (Singh et al., 2022; Tiberius et al., 2021)
Green investment capability, Green innovation capability, Green
digitalisation capability, Green purchasing practices (GPP) (Khan et al., 2022)
Green management capability (Ling, 2019)
Sustainability-oriented dynamic capability (Dangelico et al., 2017)
Eco-learning, continuous environmental innovation, shareholder
integration and shared environmental vision capability (Journeault, 2016)
Retained earnings Green product innovation capability (Gangi et al., 2023) None identified
Efficiency/ Current asset to revenue Green dynamic capability (Zhang et al., 2023a) Green skills (Gadomska-Lila et al.,
Productivity Green product innovation capability (Gangi et al., 2023) 2023)

Market Performance

Operational cost savings

Waste reduction

Recycling rate

Energy efficiency
savings

Water use savings
Operational efficiency
improvements

Earnings per share (EPS)

Dividend yield

Green environmental, purchasing, design, manufacturing, recovery,
integration, organisational, resource-based, information-related, strategic,
financial, capability to market and innovative capabilities (Shaharudin et al.,
2023)

Green human resource management (Mehrajunnisa et al., 2023)
Environmental management capability (Liang & Liu, 2017)

Environmental capability (Tarifa-Fernandez et al., 2023)

Sustainable dynamic capability (Liboni et al., 2023)

Green dynamic capability (Li et al., 2023a)

Green innovation capability (Ishaq et al., 2023)

Green environmental, purchasing, design, manufacturing, recovery,
integration, organisational, resource-based, information-related, strategic,
financial, capability to market and innovative capabilities (Shaharudin et al.,
2023)

Green human resource management (Mehrajunnisa et al., 2023)

Green supply chain management capability (Asamoah et al., 2023;
Trujillo-Gallego et al., 2022)

Green dynamic capability (Li et al., 2023a)

Green capability (Chiu & Hsieh, 2016)

Green organisational capability [involving green operational, dynamic and
creativity capabilities which result in green innovation capability] (Nguyen et al.,
2023)

Eco-Innovation capability (Mady et al., 2023)

Environmental capabilities (Baranova & Paterson, 2017)

Green capability (Chiu & Hsieh, 2016)

Environmental capability (Tarifa-Fernandez et al., 2023)

Green dynamic capability (Li et al., 2023a; Appiah et al., 2023) Green
innovation capability (Ishaq et al., 2023, Appiah et al., 2023)

Green supply chain management capability (Asamoah et al., 2023;
Trujillo-Gallego et al., 2022)

Green capability (Chiu & Hsieh, 2016)

Pollution prevention (Durge & Sangle, 2020)

Green capability (Chiu & Hsieh, 2016)

Green supply chain management (Lee et al., 2012)

None identified

None identified

15

None identified

Green skills (Trujillo-Gallego et al.,
2022)

None identified

Green skills (Trujillo-Gallego et al.,
2022; Bozkurt & Stowell, 2016)

None identified
None identified

Green human capital (Green skills)
(Kuo-Chung et al., 2019)
Green skills (Darendeli et al., 2022)

(continued on next page)
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Determinants of Financial Performance

Financial Financial Metrics Green Capabilities Green Skills
Performance
Indicators
Market value Green innovation capability (Dangelico et al., 2017) None identified
Liquidity Current ratio Green dynamic capability (Zhang et al., 2023a) None identified
Working capital Green product innovation capability (Gangi et al., 2023) None identified
Credit supply Green collaboration (Khurana et al., 2022) None identified
Liquidity/Leverage Debt  Pollution prevention, product stewardship, and sustainable development None identified
to equity (Foulon & Marsat, 2023)
Growth Net sales revenue Green resource Integration capability, Green organisational learning None identified
capability, Environmental insight capability (Li, 2022)
Product stewardship (Durge & Sangle, 2020)
Revenue growth Green political capability (Yi & Demirel, 2023) None identified
Green value co-creation (Huang et al., 2023)
Environmental management accounting capability (Scarpellini et al., 2020)
Eco-innovation (Marin-Vinuesa et al., 2020)
Green innovation capability (Khan et al., 2023b)
Sales growth Green political capability (Yi & Demirel, 2023) None identified
Environmental performance management capability (Gupta & Zhang, 2020)
Environmental management systems capability (Amores-Salvado et al., 2015)
Sustainability exploration innovation, sustainability exploitation innovation
(Xing et al., 2020)
Green absorptive capacity, green dynamic capacities and green service
innovation (Chen et al., 2015)
Market share growth Internal green supply chain management capability (Yi & Demirel, 2023, Chua  Green skills (Mircetic et al., 2022)
et al., 2023)
Green technological capabilities and logistics 4.0 capabilities (Bag et al.,
2020)
Big data analytics capability (Ali et al., 2020)
Green dynamic capability (Zhu et al., 2023; Li et al., 2023a)
Green management capability (Ling, 2019)
Environmental management capability (Liang & Liu, 2017)
Sustainability-oriented dynamic capability (Dangelico et al., 2017)
Green absorptive capacity, green dynamic capacities and green service
innovation (Chen et al., 2015)
Green entrepreneurial orientation capability (Ishaq et al., 2023)
Green innovation capability (Ishaq et al., 2023)
Sustainability exploration innovation, sustainability exploitation innovation
(Xing et al., 2020)
Green resource Integration capability, Green organisational learning
capability, Environmental insight capability (Li, 2022)
Environmental performance management capability (Gupta & Zhang, 2020)
New market entry Green absorptive capacity, green innovation (Zhang et al., 2023b) None identified
Green absorptive capacity (Mady et al., 2023)
Costs Cost savings Green dynamic capability (Zhu et al., 2023; Zhang et al., 2023a) Green skills (Gadomska-Lila et al.,

Transaction cost
Cost control

Inventory holding costs
Penalty and fines cost
avoiding

Environmental sensing capability, resource-seizing capability, and resource
reconfiguring capability (Zhang et al., 2020)

Green capability (Waqas et al., 2022; Chiu & Hsieh, 2016)

Green absorptive capacity (Zhang et al., 2023b) Sustainable dynamic
capability (Liboni et al., 2023) Environmental capability (Lin et al., 2019;
Ramanathan et al., 2016) Green organisational capability [involving green
operational, dynamic and creativity capabilities which result in green innovation
capability] (Nguyen et al., 2023) Green human resource management
(Mehrajunnisa et al., 2023; Awwad Al-Shammari et al., 2022)

Environmental management capability (Dangelico & Pontrandolfo, 2015;
Amores-Salvado et al., 2015) Green supply chain management (Lee et al., 2012)
Green supply chain agility capability (Li et al., 2023b) Sustainable supply
chain capability (Lee et al., 2016) Eco-Innovation capability (Mady et al., 2023;
Zulkiffli et al., 2022)

Green innovation capability (Appiah et al., 2023; Singh et al., 2022)

Green value co-creation (Huang et al., 2023)

Green entrepreneurial orientation (Appiah et al., 2023)

Green purchasing capability (Yee et al., 2021; Foo et al., 2021)

Pollution prevention (Durge & Sangle, 2020)

Green dynamic capability (Li et al., 2023a)

Green dynamic capability (Li et al., 2023a) Sustainable supply chain
capability (Lee et al., 2016) Green management capability (Trentin et al., 2015)
Green management capability (Trentin et al., 2015)

Green dynamic capability (Appiah et al., 2023) Pollution prevention, product
stewardship, and sustainable development (Foulon & Marsat, 2023)

Green supply chain management capability (Asamoah et al., 2023)

Green innovation capability (Appiah et al., 2023)

Green process innovation (Li, 2022)

Green entrepreneurial orientation (Appiah et al., 2023)
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None identified
None identified

None identified
None identified

, 2021; Baeshen et al.,
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Determinants of Financial Performance

Financial Financial Metrics Green Capabilities Green Skills
Performance
Indicators
Green operations and environmental management capability (Wong et al.,
2012)
Tax savings Environmental capability (Tarifa-Fernandez et al., 2023) None identified
Tax avoidance Green capability and green employee behaviour (Khan et al., 2023a) None identified
Tax incentives Green collaboration (Khurana et al., 2022) Green skills (Cecere & Mazzanti, 2017)
utilisation
Reduced material costs Eco-Innovation capability (Mady et al., 2023) Green skills (Bozkurt & Stowell, 2016)
Green process innovation (Li, 2022)
Cost of raw materials Green supply chain management capability (Asamoah et al., 2023; Green skills (Trujillo-Gallego et al.,
Trujillo-Gallego et al., 2022) 2022)
Procurement cost Green environmental, purchasing, design, manufacturing, recovery, None identified
savings integration, organisational, resource-based, information-related, strategic,
financial, capability to market and innovative capabilities (Shaharudin et al.,
2023)
Green innovation capability (Ishaq et al., 2023)
Green dynamic capability (Li et al., 2023a) Green entrepreneurial orientation
capability (Ishaq et al., 2023)
Manufacturing cost Environmental capability (Albertini, 2019) None identified
savings
Treatment costs Green dynamic capability (Li et al., 2023a; Appiah et al., 2023) Green supply Green skills (Trujillo-Gallego et al.,
chain management capability (Asamoah et al., 2023; Trujillo-Gallego et al., 2022)
2022) Green innovation capability (Appiah et al., 2023) Green entrepreneurial
orientation (Appiah et al., 2023)
Carbon footprint savings Environmental capability (Tarifa-Fernandez et al., 2023; Albertini, 2019) Green None identified
dynamic capability (Li et al., 2023a)
Pollution prevention (Durge & Sangle, 2020)
Green organisational capability [involving green operational, dynamic and
creativity capabilities which result in green innovation capability] (Nguyen et al.,
2023)
Eco-innovation (Marin-Vinuesa et al., 2020)
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