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Abstract

The internal organisational mechanisms through which green service innovation (GSI)
translates into SDG-aligned hotel sustainable performance remain insufficiently under-
stood. Drawing on stakeholder theory and the natural-resource-based view, this study tests
a moderated mediation model positioning environmental management accounting (EMA)
and eco-innovation (ECI) as parallel mediators of the GSI-hotel sustainable performance
(HSP) relationship, with stakeholder pressure as a moderating boundary condition. Hotel
sustainable performance is conceptualised as a reflective higher-order construct encompass-
ing environmental performance (SDG 13), economic performance (SDG 8, SDG 12), and
social performance (SDG 11, SDG 3). Survey data were collected from 356 managers across
192 four- and five-star hotels in Istanbul and Antalya, Tiirkiye, and analysed using PLS-SEM
in SmartPLS 4. GSI is positively associated with HSP, EMA, and ECI; both mediators are
independently and positively associated with HSP; and bias-corrected bootstrapping con-
firms significant partial mediation via both pathways. Formal moderated mediation tests
confirm that stakeholder pressure strengthens the GSI-EMA and GSI-ECI relationships
and amplifies the full capability-mediated pathway to SDG-aligned performance, with
significant indices of moderated mediation whose confidence intervals exclude zero. The
model achieves substantial explanatory power (R? = 0.703), and PLSpredict confirms out-of-
sample predictive relevance, with PLS-SEM RMSE below the linear model benchmark for
all HSP indicators. The findings advance SDG-oriented sustainability theory and provide
evidence-based guidance for hotel managers, industry associations, and policymakers on
green capability investment for SDG-aligned competitive advantage.

Keywords: green service innovation; eco-innovation; environmental management accounting;
hotel sustainable performance; stakeholder pressure; SDGs; PLS-SEM; Tiirkiye

1. Introduction

The United Nations 2030 Agenda for Sustainable Development, anchored by seven-
teen Sustainable Development Goals (SDGs), has fundamentally reshaped the strategic
imperatives facing the global hospitality industry [1]. Hotels, as among the most resource-
intensive service establishments, are directly implicated in the achievement of multiple
SDGs: SDG 13 (Climate Action) demands measurable reductions in greenhouse gas emis-
sions and ecological degradation; SDG 12 (Responsible Consumption and Production)
requires the adoption of sustainable operational processes and waste-minimising service
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designs; SDG 8 (Decent Work and Economic Growth) calls for economically viable, inclu-
sive, and productive business models; and SDG 11 (Sustainable Cities and Communities)
underscores the role of hotels in supporting the environmental and social health of their
host destinations [2,3]. Translating these global sustainability commitments into measur-
able hotel-level performance outcomes has therefore emerged as one of the most pressing
challenges in hospitality management research and practice.

Green service innovation (GSI) has been widely identified as a primary strategic lever
through which hotels can simultaneously advance multiple SDG-aligned sustainability
dimensions [4,5]. By systematically redesigning and extending service offerings around
environmental principles, encompassing new eco-friendly customer practices, reformed
after-sales services, and greener internal operations, hotels can reduce their ecological
footprint (SDG 13), improve resource efficiency (SDG 12), and strengthen their economic
and social performance (SDG 8, SDG 11) [6,7]. Yet the empirical evidence consistently
suggests that green service innovation does not automatically translate into SDG-aligned
sustainable performance; rather, its effect is contingent on the internal organisational
capabilities that mediate and amplify its effects [8-10].

Two such capabilities occupy a critical intermediary position in this translational
process. Environmental management accounting (EMA), understood as the systematic
identification, classification, and allocation of environment-related costs and performance
indicators, provides the informational infrastructure through which the economic and
environmental consequences of green service investments are rendered visible and ac-
tionable, directly supporting SDG 12’s call for sustainable consumption and production
metrics [9,11]. EMA achieves this through two distinct functions: at the strategic level, it
provides monetary and physical environmental information that guides proactive long-
term decision-making; at the operational level, it monitors environmental costs, tracks
resource efficiency, and signals deviations from sustainability targets, enabling managers to
translate green commitments into measurable performance gains [11,12]. Eco-innovation
(ECI), defined as the development and adoption of cleaner processes, energy-saving tech-
nologies, waste-reduction systems, and green materials, embeds SDG 13 and SDG 12
imperatives directly into the hotel’s operational core, converting strategic green intent into
measurable ecological and economic outcomes [10,13,14]. Process eco-innovation, in par-
ticular, has been shown to be the most consistent correlate of environmental performance
improvements in service-intensive industries, as it targets the operational systems where
the greatest shares of resource consumption and emissions originate [13,14]. Together, EMA
and ECI constitute the capability-level mechanisms through which GSI is translated into
the full spectrum of SDG-aligned sustainable performance outcomes that stakeholders,
regulators, and communities increasingly demand.

Although EMA and ECI are jointly positioned as mediating capabilities, they are
conceptually and functionally distinct. EMA is an informational and accounting capability:
it generates the cost, resource, and performance data that managers need to evaluate and
communicate the environmental consequences of green service investments [15,16]. ECI,
by contrast, is a technical and process capability: it embeds cleaner technologies, materials,
and systems directly into hotel operations, producing tangible reductions in resource use
and emissions [10,17]. This distinction is theoretically important because GSI may activate
EMA and ECI through different mechanisms. Drawing on the NRBV, GSI represents a
product stewardship capability that simultaneously creates demand for environmental
cost information, a function that EMA fulfils, and generates the knowledge base and
organisational readiness from which technically demanding eco-innovations subsequently
emerge [8,13]. The two capabilities thus represent complementary rather than redundant
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translational pathways, a claim that the parallel mediation architecture of the present model
is designed to test.

Despite the intuitive complementarity of GSI, EMA, and ECI, prior research has largely
examined these constructs in isolation or in bilateral relationships, yielding fragmented
insights that are insufficient to guide managerial practice. A small but growing body of lit-
erature has begun to explore their interconnections [9,10,18,19], yet no published study has
simultaneously modelled GSI as an antecedent to both EMA and ECI, nor tested whether
these two mechanisms mediate the GSI-to-sustainable performance relationship within an
explicit SDG-aligned framework. This gap is consequential: hotel managers who invest
in green service innovation without the informational infrastructure of EMA, or without
embedding eco-innovative processes, may fail to realise the full SDG-aligned performance
dividend of their environmental commitments. Bibliometric evidence confirms that this
integration remains an underexplored frontier, with green innovation research concentrated
in either manufacturing contexts or single-mediator frameworks, leaving the simultaneous
capability-building role of EMA and ECI in hotel sustainability largely uncharted [20,21].

This study accordingly poses three interrelated research questions. First, does green
service innovation directly correlate with hotel sustainable performance, and through which
capability-level mechanisms, specifically EMA and ECI, does this relationship operate? Sec-
ond, do EMA and ECI independently and simultaneously mediate the GSI-to-performance
pathway, confirming them as parallel rather than competing translational mechanisms?
Third, does stakeholder pressure moderate the strength of the GSI-to-EMA and GSI-to-ECI
relationships, such that higher external scrutiny is associated with stronger capability-
building responses to green service investment?

A further dimension of this translational process concerns the role of stakeholder
pressure. Stakeholder theory [22] and the natural-resource-based view [8] together predict
that the intensity of external demands from customers, employees, regulators, local com-
munities, and business associations will shape the magnitude of the capability-building
responses, specifically EMA adoption and eco-innovation activity, that follow green service
investment [23]. Empirical evidence from hotel contexts confirms that stakeholder pressure
is the most consistent correlate of managerial attitudes toward environmental programmes
and that it is associated with investment in eco-control systems and green capabilities that
subsequently relate to performance improvement [24-26]. Hotels subject to heightened
stakeholder scrutiny are expected to pursue more ambitious and technically sophisticated
green capabilities, amplifying the GSI-to-EMA and GSI-to-ECI relationships and ultimately
generating stronger SDG-aligned performance outcomes. Despite the intuitive logic of
this contingency, moderated mediation models that simultaneously test EMA and ECI as
parallel mediators under stakeholder pressure within a single SDG-oriented framework
remain absent from the hospitality sustainability literature.

The present study addresses this gap by developing and empirically testing a mod-
erated mediation model grounded in stakeholder theory and the natural-resource-based
view. Using survey data from 356 managers in four- and five-star hotels in Istanbul and An-
talya, Turkiye, the study pursues three interrelated objectives. First, it examines the direct
association of green service innovation with hotel sustainable performance, environmental
management accounting, and eco-innovation. Second, it tests whether EMA and ECI each
independently mediate the GSI-to-sustainable performance relationship. Third, it investi-
gates whether stakeholder pressure moderates the GSI-to-EMA and GSI-to-ECI linkages,
such that higher stakeholder pressure strengthens both relationships. Hotel sustainable
performance is conceptualised as a multidimensional higher-order construct encompassing
environmental outcomes aligned with SDG 13, economic outcomes aligned with SDG 8
and SDG 12, and social outcomes aligned with SDG 11 and SDG 3.
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The study makes three distinct contributions to the extant literature. First, theoret-
ically, it integrates stakeholder theory and the natural-resource-based view to construct
an SDG-aligned nomological network that links external stakeholder pressure to internal
green innovation capabilities and multidimensional sustainable performance outcomes,
extending this dual-theoretical framework to the Turkish hotel sector as a representative
emerging-market hospitality economy where green capability-building under institutional
pressure remains underexplored [27,28]. Within this framework, stakeholder theory ex-
plains why hotels respond to external environmental demands by investing in GSI, EMA,
and ECI, while the natural-resource-based view explains how those capability-level in-
vestments translate into competitive and sustainable performance advantages. Second,
methodologically, it employs partial least squares structural equation modelling (PLS-SEM)
with moderated mediation to disentangle direct, mediated, and moderated-mediation
effects within a unified analytical framework. Third, practically, it provides hotel managers
and policymakers with evidence-based guidance on the organisational investments most
likely to advance SDG-aligned sustainable performance under varying degrees of stake-
holder scrutiny, with particular relevance for the Turkish hospitality sector and comparable
emerging-market hotel economies.

The remainder of this article is structured as follows. Section 2 reviews the relevant the-
oretical and empirical literature and develops the research hypotheses. Section 3 describes
the research design, measurement instruments, and analytical strategy. Section 4 presents
the results of the structural equation model and hypothesis tests. Section 5 discusses the
findings in relation to theory and practice, and Section 6 presents the conclusions.

2. Literature Review and Hypothesis Development
2.1. Underpinning Theoretical Lens: Stakeholder Theory and the Natural-Resource-Based View

The theoretical architecture of this study rests on two complementary perspectives:
stakeholder theory [22] and the natural-resource-based view of the firm [8]. Together, these
frameworks explain the conditions under which hotels invest in green capabilities, how
those capabilities translate into SDG-relevant sustainable performance, and why external
pressures intensify or moderate these processes.

Freeman’s [22] foundational articulation of stakeholder theory holds that a firm’s long-
run survival depends on its ability to identify, understand, and respond to the legitimate
interests of all parties who can affect or are affected by its activities [29]. Applied to
the hospitality context, hotels are embedded in a web of relationships involving guests,
employees, local communities, regulatory bodies, and industry associations, each of which
can exert pressure through patronage decisions, regulatory enforcement, reputational
feedback, or normative expectations on the hotel’s environmental behaviour [24-26,30].
In the present model, stakeholder theory is used to explain not why hotels invest in
GSI, but rather why the intensity of external demands amplifies the capability-building
consequences of existing GSI commitment: hotels operating under heightened stakeholder
scrutiny are expected to convert their green service orientation into stronger EMA and
eco-innovation capabilities, and to achieve greater SDG-relevant performance returns as
a result. In the context of the SDG agenda, stakeholder groups increasingly align their
expectations with global sustainability norms, meaning that SDG 13, SDG 12, SDG 8, and
SDG 11 translate into concrete operational pressures on hotel decision-makers [1,2].

While stakeholder theory explains the boundary condition logic of stakeholder-driven
capability amplification, it is less informative about the specific internal capabilities through
which stakeholder responsiveness is converted into performance outcomes. The natural-
resource-based view (NRBV) fills this gap. Hart [8] argued that three interconnected
strategic capabilities, namely pollution prevention, product stewardship, and sustainable
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development, generate competitive advantage in environmentally sensitive markets [31].
Pollution prevention, which corresponds most closely to EMA and process-level eco-
innovation in the present study, reduces costs and risks by minimising environmental
liabilities at source. Product stewardship, which aligns with GSI, extends ecological respon-
sibility across the service value chain, integrating environmental criteria into service design,
delivery, and after-sales support [32]. Sustainable development, the most forward-looking
capability, positions the firm to create markets and competitive positions premised on
long-run ecological and social sustainability, which the present study operationalises as
SDG-relevant hotel sustainable performance. Within this dual-theoretical framework, the
NRBYV explains the endogenous capability dynamics through which GSI activates EMA and
eco-innovation as internal translational mechanisms, while stakeholder theory explains the
exogenous boundary condition through which external accountability demands moderate
the strength of these capability-building associations. Institutional theory [33] provides
a supplementary contextual layer, accounting for the normative and coercive pressures
that compel hotels to adopt environmentally legitimate practices even in the absence of
purely economic incentives [34], but is not positioned as a core theoretical pillar of the
present framework.

Recent scholarship has extended both frameworks to the service economy and the SDG
context. Integrating the resource-based view [35] with stakeholder theory, researchers have
argued that environmentally oriented dynamic capabilities, understood as the capacity to
sense environmental opportunities, seize them through innovation, and reconfigure internal
processes accordingly, are the proximate correlates of sustainable performance [13,36,37].
EMA is positioned in this literature as a sensing and reconfiguring capability that makes en-
vironmental costs and benefits transparent, enabling hotels to identify cost-inefficient green
practices, reallocate resources, and signal environmental credibility to stakeholders, while
eco-innovation represents the seizing capability that translates environmental insights into
operational improvements [10,11,38]. Green service innovation, as the broadest strategic in-
tent, initiates the cycle by establishing the hotel’s environmental commitment and directing
resources toward green service development. The integration of stakeholder theory and
the NRBV thus generates a layered model in which GSI activates EMA and eco-innovation
capabilities, these capabilities individually and jointly relate to SDG-relevant sustainable
performance, and stakeholder pressure moderates the strength of the GSI-to-EMA and
GSI-to-ECI capability-building associations.

2.2. SDG Alignment and Sustainability in the Hotel Industry

The United Nations 2030 Agenda for Sustainable Development establishes seventeen
SDGs as a universal framework for guiding national, organisational, and community
action toward a more equitable, prosperous, and ecologically sustainable world [1,39].
For the hospitality industry, which accounts for approximately eight percent of global
greenhouse gas emissions, generates substantial volumes of solid waste, and consumes
disproportionate shares of urban water and energy resources, the SDG framework is
not merely aspirational but operationally urgent [2,40,41]. Four SDGs are of particular
relevance to the hotel sector. SDG 13 (Climate Action) requires hotels to measure, report,
and reduce their greenhouse gas emissions and ecological footprint. SDG 12 (Responsible
Consumption and Production) calls for the adoption of sustainable operational processes,
waste-minimising service designs, and environmentally informed procurement practices.
SDG 8 (Decent Work and Economic Growth) demands economically viable, inclusive, and
productive business models that support employment and community prosperity. SDG 11
(Sustainable Cities and Communities) underscores the responsibility of hotels to contribute
positively to the environmental and social health of their host destinations [3,7].
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At the firm level, the SDG framework is operationalised through the concept of
the triple bottom line, which requires organisations to account simultaneously for envi-
ronmental, economic, and social performance outcomes [41-43]. In the hotel industry,
environmental performance captures outcomes aligned with SDG 13, including the mitiga-
tion of climate change, reduction in greenhouse gas emissions, and prevention of ecological
degradation. Economic performance captures outcomes aligned with SDG 8 and SDG 12,
including improvements in sales, profit margins, market share, and reductions in energy
and water consumption costs. Social performance captures outcomes aligned with SDG 11
and SDG 3, including enhanced customer satisfaction, strengthened community relation-
ships, and increased employment [3,7,44]. This multidimensional conceptualisation of hotel
sustainable performance, which the present study adopts as a reflective higher-order con-
struct, provides the theoretical bridge between the global SDG agenda and the hotel-level
empirical outcomes examined in this research.

Despite the widespread adoption of SDG language in hospitality sustainability dis-
course, a critical gap persists between normative SDG commitments and the empirical
identification of the organisational mechanisms through which hotels convert green strate-
gic investments into measurable SDG-aligned outcomes [2,40]. Existing research has docu-
mented the sustainability practices of hotels through descriptive and qualitative methods,
but relatively few quantitative studies have tested the capability-level pathways through
which green innovation strategies translate into the environmental, economic, and social
performance dimensions that constitute SDG alignment at the firm level [3,11]. Environ-
mental disclosure studies in the hospitality sector further confirm that hotels with stronger
sustainability reporting mechanisms achieve superior stakeholder legitimacy and envi-
ronmental outcomes, reinforcing the need to examine the organisational capabilities that
underpin credible SDG-aligned performance [45]. This study addresses that gap directly
by positioning green service innovation, environmental management accounting, and eco-
innovation as the capability mechanisms that translate stakeholder-driven sustainability
commitments into SDG-aligned hotel performance outcomes.

A further dimension of SDG alignment in the hotel industry concerns the role of
external accountability. The SDG framework explicitly recognises that achieving sustain-
ability goals requires multi-stakeholder partnerships and that private sector actors must
be held accountable by customers, governments, civil society, and communities [1]. In
the hotel context, this accountability logic translates directly into stakeholder pressure:
as awareness of the SDG agenda grows among consumers, regulators, and community
groups, the intensity of external demands on hotels to demonstrate measurable sustainabil-
ity progress increases [24,46]. Hotels that respond to this pressure by investing in green
service innovation, and that support this investment with robust EMA and eco-innovation
capabilities, are therefore better positioned to achieve and communicate meaningful SDG-
aligned performance outcomes. This logic motivates the moderated mediation framework
developed in the following subsections.

2.3. Green Service Innovation and Hotel Sustainable Performance

Green service innovation refers to the deliberate extension, creation, and redesign of
hospitality services in ways that embed environmental concern into their core logic [4]. In the
hotel industry, GSI is highly dependent on the active participation and behavioural expression
of frontline employees in daily service processes, as service innovation is characterised by
personalisation and process uncertainty that require employees to translate strategic envi-
ronmental commitments into experiential customer outcomes [4,47]. This encompasses new
customer-facing practices, reformed internal administration, and revised after-sales offerings
that collectively reduce the hotel’s ecological footprint while maintaining or enhancing service
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quality [5,6,48]. The hotel sustainable performance construct captures outcomes across three
SDG-aligned dimensions: environmental outcomes including reduced greenhouse gas emis-
sions and mitigated ecological degradation (SDG 13), economic outcomes including increased
sales, reduced energy and water costs, and expanded market share (SDG 8, SDG 12), and
social outcomes including improved community relations, enhanced customer satisfaction,
and greater employment (SDG 11, SDG 3) [3,7,44].

The theoretical logic connecting GSI to SDG-aligned sustainable performance is well-
established in both stakeholder theory and the NRBV. By reconfiguring services around
ecological principles, hotels reduce the resource intensity of their operations, lowering in-
put costs and limiting environmental liabilities [8]. Simultaneously, green service offerings
signal responsiveness to stakeholder expectations and SDG commitments, strengthening
the hotel’s reputational capital, customer satisfaction, and community relationships [22,40].
Empirically, Chang [18] demonstrated that firms with higher levels of GSI reported superior
environmental and financial performance, establishing the theoretical and empirical foun-
dation for the GSI-to-performance relationship subsequently extended to the hospitality
sector. Dang-Van et al. [6] demonstrated in a Chinese luxury hotel study that perceived
green service innovation mediated the relationship between green hotel practices and
consumer brand identification, confirming that GSI positively shapes guest-facing out-
comes and the competitive positioning of environmentally committed hotels, while Hu
et al. [5] confirmed a positive GSI-to-sustainable performance association in a large-sample
Chinese hotel study. Elizabeth et al. [49] demonstrated in a Bali tourism SME study that
GSI significantly predicted business performance and served as a strategic resource that
strengthened performance outcomes even when traditional marketing strategies showed
no direct effect, reinforcing GSI's role as a primary performance driver in service contexts.
Elizabeth et al. [50] further confirmed that green dynamic capabilities related to superior
business performance through a GSI mediation pathway, positioning GSI as the key con-
duit through which internal sustainability-oriented capabilities convert into competitive
advantage. Kusa et al. [51] further demonstrated in a cross-national hotel sample that green-
ing strategies directly related to hotel performance across environmental, economic, and
social dimensions, reinforcing the multidimensional performance dividend of green service
investment. Mensah et al. [34] provided additional hotel-context evidence from Ghana
showing that green innovation strategy positively and significantly predicted sustainable
performance across all three TBL dimensions. Cross-industry evidence from Martinez-Falc6
et al. [52], using a PLS-SEM higher-order construct design methodologically parallel to
the present study, confirmed that green innovation significantly related to sustainable
performance, further validating the generalisability of this pathway. On the basis of this
theoretical logic and empirical evidence, the following hypothesis is proposed:

H1. Green Service Innovation (GSI) is positively and significantly associated with hotel Sustainable
Performance (HSP).

2.4. Green Service Innovation and Environmental Management Accounting

Environmental management accounting is the practice of generating and analysing
monetary and physical information about material and energy flows, environmental costs,
and the environmental consequences of business decisions [9,12,15]. In the hotel con-
text, EMA encompasses the identification and classification of environment-related costs,
their allocation to specific services and operational processes, the development of envi-
ronmental key performance indicators, and the conduct of service life-cycle and impact
analyses [11,53]. EMA thus provides the informational infrastructure through which envi-
ronmental management intentions are operationalised, monitored, and reported, directly
supporting SDG 12’s emphasis on sustainable production metrics and transparency in
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resource consumption. A systematic review of EMA adoption across industries identified
environmental strategy as the single most consistent antecedent of EMA sophistication,
with hotels and service firms exhibiting stronger EMA uptake when their strategic ori-
entation is proactively green rather than merely compliant [12]. Recent Turkish hotel
evidence further confirms that EMA functions as a critical enabling internal infrastructure,
strengthening the translation of green capability investment into eco-innovation activity
and ultimately into environmental performance [54].

The association between GSI and EMA is grounded in the NRBV'’s proposition that
complementary capabilities reinforce each other [8,35]. When a hotel commits to green service
innovation, it simultaneously generates a demand for precise environmental cost data, neces-
sary to evaluate the economic feasibility of green initiatives, to identify waste and inefficiency
in green processes, and to communicate SDG-aligned environmental performance credibly
to stakeholders [9,15]. Hotels with strong GSI orientations are therefore expected to invest
more actively in EMA systems as a means of managing the informational complexity that
accompanies green service development. Empirical support for this association is provided
by Ferreira et al. [9], who demonstrated in a study of large Australian businesses that EMA
use was positively associated with process innovation, providing early empirical support
for the role of EMA as an operational capability that translates environmental commitment
into measurable improvement outcomes; by Rosa et al. [19], who demonstrated in a green
innovation ecosystem study that environmental innovation orientation was a primary cor-
relate of EMA adoption among firms embedded in sustainability-oriented networks; and
by Gunarathne et al. [11], who demonstrated in a Sri Lankan multi-industry study that en-
vironmental management strategy was positively associated with EMA adoption, and that
the institutional environment was a direct positive antecedent of both EMS and EMA simul-
taneously. Schaltegger and Burritt [16] further argued that environmental innovation and
environmental accounting co-evolve, as innovations create cost uncertainties that accounting
systems are designed to resolve. Abdel-Maksoud et al. [25] provided hotel-specific evidence
that eco-control systems, a form of EMA, were systematically adopted by UAE hotel managers
in response to multi-stakeholder environmental demands, directly linking green strategic
orientation to EMA investment in a hospitality context. These considerations motivate the
following hypothesis:

H2. Green Service Innovation (GSI) is positively and significantly associated with Environmental
Management Accounting (EMA).

2.5. Green Service Innovation and Eco-Innovation

Eco-innovation refers to the development and adoption of innovations in products,
processes, services, or organisational practices that reduce environmental impact relative to
relevant alternatives [10,17]. In the hotel industry, eco-innovation manifests across a range
of activities, including the introduction of energy-efficient technologies, the redesign of
service delivery to minimise waste, the adoption of cleaner operational processes, and the
systematic reduction in water consumption [27,54]. These activities directly advance SDG
13 by reducing emissions and ecological impact, and SDG 12 by embedding responsible
consumption and production principles into the hotel’s operational core. Unlike EMA,
which operates primarily at the measurement and reporting layer, eco-innovation operates
at the technical and process layer, embedding environmental improvement into the hotel’s
productive activities.

It is important to distinguish GSI from ECI conceptually, as their apparent overlap
has been noted in the literature. GSI represents the deliberate strategic redesign of service
offerings around environmental principles, a firm-level orientation that shapes what en-
vironmental commitments the hotel makes and how it communicates them to customers
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and stakeholders. ECI, by contrast, refers to the operational and technical innovations
that implement environmental improvements at the process, product, and system level
within the hotel’s productive core. GSI is thus the strategic antecedent; ECI is the technical
consequence. A hotel that commits to green service innovation creates the knowledge base,
organisational routines, and resource allocation priorities from which more technically
demanding eco-innovations subsequently emerge, but the two constructs are conceptually
and operationally distinct: one is a strategic orientation, the other a portfolio of technical
implementations [10,13,27].

The NRBV provides the theoretical foundation for expecting a positive association
between GSI and eco-innovation. Hart [8] argued that product stewardship capabili-
ties, which encompass the strategic commitment to incorporating environmental criteria
throughout the value chain, create the learning and resource base from which more rad-
ical eco-innovations subsequently emerge. Green service innovation is precisely such a
product stewardship capability: by systematically redesigning services with environmental
criteria, hotels accumulate the knowledge, organisational routines, and technical exper-
tise needed to implement deeper eco-innovations in their operations [5,13]. Empirically,
Aboelmaged [10] found that proactive environmental strategy was a significant predictor
of eco-innovation activity in a sample of UAE hotel firms. Acar et al. [54] provided direct
Turkish hotel evidence that green dynamic capabilities, which encompass the strategic ori-
entation embedded in GSI, were positively associated with eco-innovation activity, and that
EMA strengthened this relationship by providing the informational infrastructure through
which capability-to-innovation translation is enabled. Akdemir et al. [27] demonstrated
in a Turkish hotel context directly comparable to the present study that environmental
strategic orientation significantly predicted eco-innovation activity across process, prod-
uct, and organisational dimensions. Chen [55] demonstrated that green core competence
positively predicted firms’ capability to implement eco-innovations, while He et al. [13]
further confirmed that innovation capabilities, including green service orientation, were
the most consistent antecedent of process eco-innovation. These findings support the
following hypothesis:

H3. Green Service Innovation (GSI) is positively and significantly associated with Eco-Innovation (ECI).

2.6. Environmental Management Accounting and Hotel Sustainable Performance

Once adopted, EMA systems generate a continuous stream of environmental cost and
performance data that management can use to optimise resource allocation, reduce envi-
ronmental liabilities, and demonstrate SDG-aligned accountability to stakeholders [9,11].
The performance consequences of EMA are expected to span all three dimensions of SDG-
aligned sustainable performance. From an environmental performance perspective aligned
with SDG 13, EMA enables hotels to identify the largest sources of environmental cost
and risk, directing managerial attention toward the most impactful remediation efforts
and facilitating continuous improvement through environmental KPIs and service impact
analyses. From an economic performance perspective aligned with SDG 8 and SDG 12,
environmental cost management has been shown to yield significant cost savings, particu-
larly in energy and water use, which represent major expense categories for hotels [15,40].
From a social performance perspective aligned with SDG 11 and SDG 3, the transparency
and accountability that EMA enables strengthens the hotel’s social licence to operate and
its standing with community stakeholders [16].

Empirical evidence linking EMA to sustainable performance in the hospitality sector
is growing. Gunarathne et al. [11] demonstrated that EMA adoption positively predicted
both environmental and economic performance across Sri Lankan business organisations,
while Ferreira et al. [9] showed, in large Australian firms, that EMA use was positively
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associated with process innovation, with implied economic performance benefits from the
operational improvements that EMA enables. Acar et al. [54] provided direct Turkish hotel
evidence that EMA strengthened the association between green dynamic capabilities and
eco-innovation activity, functioning as an enabling infrastructure that amplifies the transla-
tion of internal capability into measurable environmental outcomes, a role consistent with
EMA'’s theorised position as a performance-enabling mediator in the present model. Sapu-
tra et al. [56] provided direct hotel-context evidence from Indonesia that EMA mediated
the association between green competitive advantage and sustainability performance, with
EMA systems enabling hotels to translate environmental strategic intent into measurable
environmental, economic, and social outcomes. Utama et al. [57] similarly demonstrated in
a Bali hotel sample that EMA adoption positively predicted sustainable performance across
TBL dimensions. Swalih et al. [12] further confirmed through systematic review evidence
that EMA simultaneously relates to environmental, economic, and social performance out-
comes, with the breadth of performance gains increasing with the strategic sophistication
of the EMA system. These considerations support the following hypothesis:

H4. Environmental Management Accounting (EMA) is positively and significantly associated
with hotel Sustainable Performance (HSP).

2.7. Eco-Innovation and Hotel Sustainable Performance

The association between eco-innovation and SDG-aligned sustainable performance
is theoretically grounded in both the NRBV and stakeholder theory. From the NRBV
perspective, eco-innovations generate direct environmental performance improvements by
reducing waste, energy use, and water consumption at source, advancing SDG 13 and SDG
12; economic performance improvements by lowering operational costs and creating new
revenue streams from green service offerings, advancing SDG 8 and SDG 12; and social
performance improvements by meeting and exceeding the environmental expectations of
customers, employees, and communities, advancing SDG 11 and SDG 3 [8,17].

The empirical literature on eco-innovation and performance in hospitality and re-
lated sectors is substantial. Aboelmaged [10] demonstrated that eco-innovation positively
and significantly predicted environmental and financial performance in a sample of UAE
hotel firms. Acar et al. [54] found in a Turkish hotel sample that eco-innovation signifi-
cantly mediated the association between green dynamic capabilities and environmental
performance, confirming that ECI functions as an operational pathway through which
internal sustainability capabilities translate into measurable hotel-level environmental
outcomes. This Turkish hotel evidence is particularly relevant to the present study given
the shared national context: in the Istanbul and Antalya hotel market where the present
data were collected, eco-innovation in energy management, water conservation, and waste
reduction constitutes a primary mechanism through which green capabilities convert into
performance gains comparable to those documented by Acar et al. [54]. Teng and Wu [28]
demonstrated in a large-sample Taiwanese hotel study that green innovation was a signifi-
cant positive predictor of sustainable performance across environmental, economic, and
social dimensions. Wu and Setyawan [58] confirmed in an Indonesian hospitality context
that green innovation directly and positively related to sustainable performance, with
process-level eco-innovations generating the strongest and most consistent performance ef-
fects. Bindeeba et al. [14], in a systematic review of eco-innovation evidence, confirmed that
eco-process and eco-product innovations consistently relate to environmental performance
improvements, with economic gains following as operational costs decline. Martinez-Falc6
et al. [52] provided additional cross-industry PLS-SEM evidence that eco-innovation posi-
tively predicted sustainable performance as a higher-order construct. In the hotel industry
specifically, eco-innovations in energy management, water conservation, and waste re-
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duction have been documented to yield both environmental and economic performance
improvements while simultaneously strengthening relationships with regulators and local
communities [2,40]. On the basis of these theoretical and empirical considerations, the
following hypothesis is advanced:

H5. Eco-Innovation (ECI) is positively and significantly associated with hotel Sustainable Perfor-
mance (HSP).

2.8. The Mediating Role of Environmental Management Accounting

The foregoing analysis has established independent theoretical and empirical support
for each of the component relationships in the proposed mediation pathway: GSI to
EMA (H2), EMA to HSP (H4), and GSI to HSP (H1). The mediating role of EMA in the
GSI-to-HSP relationship rests on the argument that green service innovation does not
automatically translate into measurable SDG-aligned sustainable performance; rather, it
must be supported by the informational infrastructure of EMA if its environmental and
economic potential is to be fully realized [9,15]. The theoretical mechanism unfolds as
follows. When a hotel invests in GSI, it initiates a range of new service designs, operational
changes, and customer-facing practices, each of which has associated environmental costs
and potential savings. Without EMA, these costs and savings remain opaque, making
it impossible for managers to identify which GSI initiatives are genuinely cost-effective,
and which are merely symbolically aligned with SDG commitments. EMA makes this
information visible, enabling the hotel to concentrate GSI investment on the initiatives
with the greatest environmental and economic SDG impact, to track progress against
environmental KPIs, and to report credibly to stakeholders [11]. In this way, EMA acts as a
translational mechanism that converts the strategic intent of GSI into realised SDG-aligned
sustainable performance.

Schaltegger and Burritt [16] described this role of environmental accounting as closing
the loop between environmental strategy and environmental performance, arguing that
without accounting infrastructure, even the most ambitious green strategies remain aspira-
tional rather than operational. Ferreira et al. [9] provided early cross-sectional evidence
that EMA use activates process innovation in large firms, consistent with the mediating role
theorised here whereby EMA converts green strategic intent into operational performance
improvements. Gunarathne et al. [11] provided direct evidence across Sri Lankan business
organisations that EMA mediated the association between environmental management
strategy and organisational performance. Saputra et al. [56] provided the most direct
hotel-context mediation evidence, demonstrating that EMA fully mediated the association
between green competitive advantage and sustainability performance in Indonesian hotels,
with EMA converting strategic environmental positioning into measurable TBL outcomes.
On the basis of this theoretical logic and empirical precedent, the following hypothesis
is proposed:

He6. Environmental Management Accounting (EMA) mediates the association between Green
Service Innovation (GSI) and hotel Sustainable Performance (HSP).

2.9. The Mediating Role of Eco-Innovation

Analogously to EMA, eco-innovation is theorised to mediate the GSI-to-HSP relation-
ship, serving as the operational mechanism through which the strategic orientation of GSI is
converted into concrete improvements in SDG-aligned hotel environmental, economic, and
social performance. The theoretical basis for this mediation rests on the NRBV proposition
that product stewardship capabilities, which encompass GSI, create the knowledge base
and organisational readiness from which eco-innovations subsequently emerge, and that
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it is these eco-innovations rather than the strategic orientation per se that directly reduce
resource consumption and environmental impact [8,10,59]. The mechanism unfolds as fol-
lows. GSI establishes the hotel’s environmental ambition and signals internal commitment
to SDG-aligned green development; it also builds the stock of environmental knowledge
and routines that are prerequisites for technically demanding eco-innovations [5]. These
eco-innovations, encompassing cleaner processes, energy-efficient technologies, water-
saving systems, and waste-reducing redesigns, then directly relate to reductions in the
hotel’s resource consumption and ecological footprint, advancing SDG 13 and SDG 12.
Simultaneously, the cost savings associated with eco-innovations relate to economic per-
formance aligned with SDG 8 and SDG 12, and the visible commitment to environmental
improvement strengthens customer satisfaction and community relations aligned with
SDG 11 [7,54].

Aboelmaged [10] provided empirical support for an analogous mediation pathway
in a UAE hotel study, showing that eco-innovation mediated the association between
environmental strategy and firm performance. Chen [55] similarly demonstrated that eco-
innovation capabilities partially mediated the association between green core competencies
and competitive advantage. Elizabeth et al. [50] demonstrated in a Bali tourism study that
GSI partially mediated the association between green dynamic capabilities and business
performance, confirming that eco-innovative service transformation is the active mecha-
nism through which sustainability-oriented capabilities convert into tangible performance
outcomes, consistent with the mediating logic theorised here for ECI. He et al. [13] provided
evidence that innovation capabilities mediated the association between environmental
strategic orientation and sustainable performance, with process eco-innovation constituting
the strongest mediating pathway. Mensah et al. [34] confirmed in a Ghana hotel study
that green innovation strategy operated through an eco-innovation mediation pathway
to generate sustainable performance outcomes. Truong et al. [38] demonstrated full me-
diation of a comparable green orientation-to-performance pathway through innovation
capabilities. In the hotel industry, Acar et al. [54] provided evidence that eco-innovation
translated green dynamic capabilities into environmental performance outcomes, consis-
tent with a mediating role. These theoretical and empirical considerations motivate the
following hypothesis:

H7. Eco-Innovation (ECI) mediates the association between Green Service Innovation (GSI) and
hotel Sustainable Performance (HSP).

2.10. The Moderating Role of Stakeholder Pressure

Stakeholder theory predicts that the intensity of stakeholder pressure will shape the
direction and magnitude of organisational responses to environmental imperatives [22,46]. In the
SDG context, stakeholder pressure is increasingly shaped by awareness of and alignment with
the global sustainability agenda: customers demand SDG-aligned service practices; employees
expect their organisations to operate responsibly; regulators enforce environmental compliance
standards that reflect SDG 13 and SDG 12 commitments; and communities and business
associations hold hotels accountable for their social and environmental footprint [1,24,25,60].
Stakeholder pressure is therefore theorised to amplify the effect of GSI on both EMA adoption
and eco-innovation activity, on the logic that the informational and operational value of these
capabilities becomes more salient and more actively pursued when the hotel is subject to
heightened external scrutiny.

With respect to the GSI-to-EMA association (HS), high stakeholder pressure intensifies
the demand for environmental transparency and accountability. Regulatory agencies
require documented evidence of environmental compliance aligned with SDG 13 and SDG
12; customers increasingly scrutinise hotels” environmental claims; and community and
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employee groups demand visible evidence of environmental commitment [24,25]. Under
conditions of high stakeholder pressure, hotels that have invested in GSI face a heightened
imperative to make their green efforts measurable and reportable, which is precisely
what EMA enables. Conversely, under low stakeholder pressure, the absence of external
accountability demands may reduce the perceived urgency of EMA investment, even when
GSl is present. Gunarathne et al. [11] found that the institutional environment was a
positive direct antecedent of both environmental management strategy and EMA adoption
across Sri Lankan business organisations, consistent with the logic that external institutional
demands simultaneously activate green strategic orientation and environmental accounting
systems. Abdel-Maksoud et al. [25] further demonstrated in a UAE hotel study that multi-
stakeholder pressure was the primary correlate of eco-control system adoption, with hotels
under higher stakeholder scrutiny developing more sophisticated EMA infrastructures to
manage and communicate their environmental performance.

With respect to the GSI-to-ECI association (H9), high stakeholder pressure creates a
competitive and institutional environment in which incremental green service improve-
ments are insufficient: stakeholders with high power and urgency demand demonstrable
eco-innovations that go beyond symbolic gesture and deliver measurable SDG-aligned
outcomes [17,46]. Hotels facing high stakeholder pressure therefore convert their GSI orien-
tation into more ambitious and technically sophisticated eco-innovations than hotels operat-
ing under lower scrutiny. Park and Kim [24] showed that regulatory and customer pressure
significantly strengthened the environmental strategy-to-performance association in ho-
tel firms, while Abdel-Maksoud et al. [25] demonstrated that multi-stakeholder pressure
amplified the association between environmental management practices and performance
outcomes in hotel firms. Osei et al. [26] provided the most recent hotel-context evidence,
demonstrating in a Ghana hotel sample that stakeholder pressure significantly moderated
the green innovation-to-sustainable performance association, with higher pressure amplify-
ing the eco-innovation response to green strategic investment. Mensah et al. [34] similarly
confirmed that institutional pressures shaped the conditions under which green innova-
tion strategies translate into sustainable performance, with higher institutional pressure
strengthening the green innovation-to-performance pathway in hotel contexts comparable
to the present study. The following hypotheses are therefore proposed:

HS8. Stakeholder pressure positively moderates the association between Green Service Innovation
(GSI) and Environmental Management Accounting (EMA), such that the association is stronger
when stakeholder pressure is high.

H9. Stakeholder pressure positively moderates the association between Green Service Innovation (GSI)
and Eco-Innovation (ECI), such that the association is stronger when stakeholder pressure is high.

2.11. Research Model and Literature Positioning

The conceptual model integrating all nine hypotheses is presented in Figure 1. The
model positions Green Service Innovation (GSI) as the primary independent variable and
Hotel Sustainable Performance (HSP) as the dependent variable, conceptualised as a mul-
tidimensional higher-order construct encompassing environmental performance (SDG 13),
economic performance (SDG 8, SDG 12), and social performance (SDG 11, SDG 3). Environ-
mental Management Accounting (EMA) and Eco-Innovation (ECI) are theorised as parallel
mediators of the GSI-to-HSP relationship. Stakeholder Pressure (SP) is positioned as a mod-
erator of both the GSI-to-EMA and GSI-to-ECI paths, generating the moderated mediation
structure tested in H8 and H9. The direct effect of GSI on HSP (H1) reflects the proportion of
the total GSI-to-HSP effect that remains after accounting for the two mediated pathways.
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Figure 1. Research Model.

The model is grounded in the theoretical synthesis of stakeholder theory [22] and the
natural-resource-based view [8], anchored within the SDG framework [1]. Stakeholder
theory explains the exogenous motivational dynamics through which SDG-aligned external
demands are associated with green service innovation. The NRBV explains the endogenous
capability dynamics through which GSI activates EMA and eco-innovation as internal
translational mechanisms. The SDG framework provides the normative performance
benchmark against which hotel sustainable performance is conceptualised and measured.
Together, these three pillars generate an integrated, SDG-oriented theoretical framework
that advances sustainability science while providing actionable managerial guidance for
the hotel industry. Table 1 summarises the positioning of the present study relative to the
most closely related prior work, illustrating the specific theoretical and empirical gaps that
this research addresses.

Table 1. Positioning of the Present Study Relative to the Prior Literature.

Gap Addressed by
Study Context Key Constructs Theory Present Study
No GSI antecedent; no ECI
Gunarathne et al. [11] Sri Lanka organisations EMS = EMA — Institutional parallel mediator; no
Performance g
moderated mediation
. Green advantage — EMA No GSI; no moderation;
Saputra et al. [56] Indonesia hotels 5P NRBV/ST no EC; no SDG-aligned
No EMA parallel
Aboelmaged [10] UAE hotel firms Green strategy — ECI — NRBV medla.tor; no queratlon;
Performance single-mediator
framework
No EMA; ECI not
Rehman et al. [7] Malaysia hotels HEMI — EEB — SP; ES NRBV theorised as mediator;
moderates

different moderator
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Table 1. Cont.

Study

Gap Addressed by

Context Key Constructs Theory Present Study

No GSI antecedent; SP not

GDC — ECI = Env. modelled; no dual

Acar et al. [54] Turkish hotels (Green Key) Perle;g:;;;et;e EMA DCT/NRBV mediation; EMA as
moderator not mediator
No EMA; no ECI as
Teng & Wu [28] Taiwan hotels Green innovation — SP NRBV/ST parallel mediator; no
moderated mediation
Green innovation — SP; No EMA; no ECI as
Osei et al. [26] Ghana hotels SP moderates ! ST parallel mediator; no dual
mediation
SP — eco-control —s No GSI antecedent; no
Abdel-Maksoud et al. [25] UAE hotels ST eco-innovation mediator;
Performance :
no SDG framing
Institutional pressure — No EMA; no ECI separate
Mensah et al. [34] Ghana hotels . pr IT/UET from GSI; no moderated
Green innovation — SP .
mediation
Simultaneous dual
mediation + moderated
Present study Turkey hotels (1 = 356) GSI = EMA + ECI = ST + NRBV + SDG mediation in SDG-aligned;

HSP; SP moderates Turkish emerging-market

context

Note. ST = Stakeholder Theory; NRBV = Natural-Resource-Based View; SDG = Sustainable Develop-
ment Goals; IT = Institutional Theory; UET = Upper Echelons Theory; DCT = Dynamic Capabilities
Theory; GSI = Green Service Innovation; EMA = Environmental Management Accounting; ECI = Eco-
Innovation; HSP = Hotel Sustainable Performance; SP = Stakeholder Pressure; GDC = Green Dynamic
Capabilities; HEMI = Hotel Environmental Management Initiatives; EEB = Employee Eco-friendly
Behaviour; ES = Environmental Strategy.

3. Methods
3.1. Sample and Data Collection

This study employed a cross-sectional quantitative survey design to examine how
green service innovation is associated with SDG-aligned hotel sustainable performance
through environmental management accounting and eco-innovation, under the moderating
influence of stakeholder pressure, in the Turkish hospitality industry. The research context
is the hotel sector in Istanbul and Antalya, two of Tiirkiye’s most commercially significant
tourism destinations and cities in which the SDG agenda is increasingly reflected in regula-
tory frameworks, consumer expectations, and industry standards [2,61]. The study focuses
on four- and five-star properties, which are subject to heightened environmental scrutiny
and are more likely to have the managerial infrastructure needed to implement the green
capabilities under investigation [3,40].

The unit of analysis was the individual manager, and data were collected at the
managerial perception level. Eligible respondents were general managers, operations
managers, sustainability and environmental managers, accounting and finance managers,
and department heads and supervisors. These categories were selected because they
collectively possess direct knowledge of green service innovation strategies, environmental
accounting practices, eco-innovation activities, and SDG-aligned sustainable performance
outcomes, making them appropriate key informants for the focal constructs [62,63]. The
use of managerial key informants is well-established in hospitality sustainability research
as a means of accessing reliable and strategically grounded perceptions of hotel-level
sustainability practices [3,24].

A non-probability sampling strategy combining convenience and purposive elements
was adopted. Initial contact was established with the human resource or general managers
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of 500 randomly selected four- and five-star properties in Istanbul and Antalya, of which
192 hotels officially agreed to participate. To capture diverse organisational perspectives
across managerial levels, surveys were distributed to both specialist managers (general,
operations, finance, and sustainability managers) and department heads or supervisors
within each participating hotel, with each hotel assigned a unique identification code
to track responses [64]. The questionnaire was distributed through two complementary
channels: in-person visits to hotel administrations to obtain permission, followed by
online survey distribution through hotel administration networks, professional hospitality
associations, and direct managerial contacts. Each questionnaire was accompanied by a
cover letter clearly stating the academic purpose of the study, the assurance of anonymity
and confidentiality, the voluntary nature of participation, and the absence of right or wrong
answers [65]. Data collection was conducted between February and April 2026.

A total of 1000 questionnaires were distributed across the 192 participating hotels. Of
these, 377 surveys were returned, representing a response rate of 37.7%. Where two com-
pleted surveys were received from the same hotel, both were retained as valid independent
responses reflecting different managerial perspectives within the same property; in most
cases two surveys were received per participating hotel [66]. Following data screening,
21 questionnaires were removed due to incompleteness and missing data, leaving a final
usable sample of 356 hotel managers and supervisors. To verify that non-response did not
introduce systematic bias, an extrapolation test was conducted by comparing early and
late respondents on all focal constructs following Armstrong and Overton’s [67] procedure;
no statistically significant differences were detected (p > 0.05 for all constructs), providing
reasonable assurance against non-response bias. This sample comfortably exceeds the
minimum requirements for PLS-SEM with models of equivalent complexity. Specifically,
following the inverse square root method recommended by Kock and Hadaya [68], the
minimum sample size required for the most complex paths in the model (GSI — EMA, GSI
— ECI, and the SP x GSI interaction terms) was calculated as 138 observations, a thresh-
old the present sample of 356 exceeds by a factor of 2.6, supporting mediation analysis,
moderation testing, higher-order construct estimation, and bias-corrected bootstrapping
with 5000 subsamples [69,70]. Data were screened for completeness, outliers, and logical
consistency prior to analysis, and coding and data entry accuracy were verified. The final
cleaned sample of 356 was retained for all subsequent analyses.

3.2. Demographic Profile of Respondents

Table 2 presents the demographic profile of the 356 respondents. The sample exhibits
diversity across gender, age, educational attainment, managerial position, professional
experience, hotel category, and functional department. Male respondents constituted the
majority (64.0%), consistent with the gender composition of senior management in the
Turkish hospitality sector. The largest age cohort was 30-39 years (36.8%), followed by
40-49 years (30.6%), indicating a predominantly mid-career sample well-positioned to
assess strategic green capabilities and SDG-aligned performance outcomes. Bachelor’s
degree holders represented the most common educational level (61.5%), with postgraduate
qualifications held by approximately one quarter of respondents. Departmental heads
and supervisors formed the largest positional group (50.3%), supplemented by substantial
representation from operations managers (18.0%) and finance and accounting managers
(14.3%). The majority of respondents were employed in five-star hotels (58.1%), with the
remainder from four-star properties (41.9%). Collectively, these characteristics confirm the
suitability of the sample for addressing the SDG-oriented research objectives.
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Table 2. Demographic Profile of Respondents (N = 356).

Variable Category Frequency Percentage (%)
Gender Male 228 64.0
Female 128 36.0
Age Less than 30 years 54 15.2
30-39 years 131 36.8
40-49 years 109 30.6
50 years and above 62 17.4
Education Diploma 49 13.8
Bachelor’s degree 219 61.5
Master’s degree 73 20.5
Doctorate 15 4.2
Position General manager 28 7.9
Operations manager 64 18.0
Finance/accounting manager 51 14.3
Sustainability /environmental manager 34 9.6
Department head /supervisor 179 50.3
Experience Less than 5 years 63 17.7
5-10 years 124 34.8
11-15 years 96 27.0
More than 15 years 73 20.5
Hotel category 4-star hotel 149 41.9
5-star hotel 207 58.1
Department Front office 49 13.8
Food and beverage 67 18.8
Housekeeping 46 12.9
Operations/administration 88 24.7
Finance/accounting 52 14.6
Sustainability / quality 54 15.2

3.3. Measures

All constructs were operationalised using previously validated scales adapted to the
Turkish four- and five-star hotel context while preserving the original semantic meaning
of each item. The questionnaire was prepared in English and subjected to forward and
back translation by two bilingual academics to ensure linguistic equivalence for Turkish-
speaking respondents [71]. All scale items were rated on five-point Likert response formats;
GSI, EMA, ECI, and HSP items were anchored from 1 (strongly disagree) to 5 (strongly
agree), while stakeholder pressure items were anchored from 1 (not at all) to 5 (to a great
extent). The scales were reviewed by a panel of three hospitality academics and two hotel
practitioners prior to pilot testing with 30 hotel managers, whose feedback informed minor
wording refinements. The complete set of measurement items is presented in Appendix A
(Table A1).

Green Service Innovation (GSI) was measured using six items adapted from Chang [18],
Dang-Van et al. [6], and Hu et al. [5], capturing the hotel’s environmentally oriented service
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extension, new green service practices, green service development, and environmentally
driven internal operations [4]. Environmental Management Accounting (EMA) was opera-
tionalised through twelve items adapted from Ferreira et al. [9] and Gunarathne et al. [11],
covering environmental cost identification, classification, and allocation, development of
environmental KPIs, and service life-cycle and impact analyses that support SDG 12 trans-
parency and accountability. Eco-Innovation (ECI) was assessed using eight items adapted
from Aboelmaged [10] and Acar et al. [54], capturing cleaner operational processes, waste
reduction, energy and water conservation innovations, and ecological redesign of services
and processes aligned with SDG 13 and SDG 12. Stakeholder Pressure (SP) was measured
with five items adapted from Park and Kim [24] and Abdel-Maksoud et al. [25], each assess-
ing the perceived intensity of SDG-aligned environmental pressure from local community,
employees, customers, government regulatory agencies, and business or trade associations.
The reflective specification of SP is justified on the grounds that the five stakeholder sources
are conceptualised as interchangeable manifestations of a common latent pressure construct
rather than as distinct formative causes; hotels experiencing high stakeholder pressure tend
to perceive elevated demands simultaneously across all five sources, making the reflective
model the appropriate specification [69,72].

Hotel Sustainable Performance (HSP) was operationalised as a reflective-reflective
higher-order construct comprising three first-order dimensions that directly reflect the
SDG performance framework: Environmental Performance (ENP; four items, SDG 13),
Economic Performance (ECP; three items, SDG 8 and SDG 12), and Social Performance
(SOP; three items, SDG 11 and SDG 3), adapted from Abdou et al. [3], Rehman et al. [7],
and Abdou and Shehata [44]. The reflective-reflective HOC specification is justified on
both theoretical and empirical grounds. Theoretically, the three first-order dimensions are
conceptualised as co-varying manifestations of an underlying hotel-level sustainability
orientation rather than as distinct formative causes; a hotel that performs well on one
TBL dimension tends to perform well on others because all three are driven by the same
strategic green capability base [44,52]. Empirically, the reflective-reflective specification is
consistent with prior PLS-SEM studies that have operationalised sustainable performance
as a HOC in hotel and hospitality contexts using analogous TBL dimensionality [7,44,73].
This multidimensional specification reflects the triple-bottom-line and SDG-aligned con-
ceptualisation of sustainability in the hotel context [1,43]. Control variables, including
gender, age, education, position, experience, and department, were included to account for
demographic sources of variance in sustainable performance outcomes [74].

3.4. Common Method Variance

Given the self-reported, single-source nature of the survey data, several procedural
and statistical remedies were employed to address potential common method bias [62].
Procedurally, respondents were informed of the anonymity and confidentiality of their
responses; no identifying personal information was required; the academic, non-evaluative
purpose of the study was clearly communicated; questionnaire wording was kept sim-
ple and unambiguous; all items were adapted from validated scales; and predictor and
criterion constructs were separated across distinct questionnaire sections to reduce eval-
uation apprehension [63]. Participation was entirely voluntary. Statistically, Harman’s
common-factor single test was conducted by entering all items into an exploratory factor
analysis; the largest single factor accounted for 36.57% of the total variance, well below the
50% threshold commonly cited as indicative of serious common method bias [62,75]. Full
collinearity variance inflation factor (VIF) values were computed for all latent constructs,
ranging from 1.527 to 2.959, comfortably below Kock’s [76] recommended threshold of 3.3,
providing further reassurance against common method bias [77]. It is acknowledged that
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cross-sectional designs inherently preclude causal inference; the relationships reported in
this study should be interpreted as associational rather than causal.

3.5. Data Analysis Procedure

Data were analysed using SmartPLS 4 [78] with partial least squares structural equa-
tion modelling (PLS-SEM). PLS-SEM was selected for four principal reasons. First, it is
the recommended approach for prediction-oriented research in which explaining variance
in the endogenous constructs is a primary objective alongside hypothesis testing [77].
Second, it accommodates complex models incorporating multiple mediating and moder-
ating paths, higher-order reflective constructs encompassing SDG-aligned performance
dimensions, and a large number of indicators without imposing stringent distributional
assumptions [70]. Third, it is particularly well-suited to the assessment of mediation and
moderation in sustainability management research [69,79]. Fourth, it performs robustly
with non-normal data and yields consistent estimates under distributional conditions
typical of survey data in hospitality research [80].

The analytical procedure followed the two-stage approach recommended by Sarstedt
et al. [81] and Hair et al. [69] for reflective higher-order constructs. In Stage 1, all lower-
order constructs (ENP, ECP, and SOP as LOCs of HSP) were estimated using their manifest
indicators alongside all other first-order constructs (GSI, EMA, ECI, and SP) in a saturated
model. The latent variable scores generated in Stage 1 were then used as manifest indicators
of HSP in Stage 2, in which the full structural model, including all hypothesised direct,
mediated, and moderated paths, was estimated. This two-stage procedure ensures that
the HOC specification does not absorb variance from the structural paths, and that the
LOC indicators are correctly attributed to their respective lower-order dimensions rather
than loading directly onto the HOC in a repeated-indicators approach [81]. Figure 2
presents the Stage 1 measurement model and Figure 3 presents the Stage 2 structural model.
Measurement model assessment preceded structural model assessment, with bias-corrected
bootstrapping using 5000 subsamples employed for all significance tests [82].
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Figure 2. Stage 1 Measurement Model (First-Order Constructs). Note. Values shown are outer
loadings. R? values for ENP, ECP, and SOP reflect the first-order estimation stage. Dashed arrows
represent the SP x GSI moderation paths on EMA and ECI.

https:/ /doi.org/10.3390/su18199773


https://doi.org/10.3390/su18199773

Sustainability 2026, 18, 9773

20 of 39

[ emar | [emato | [ematn | [emarz | [ emaz | [ emas | [ emas | [ emas | [ emas | [ ema7 | [ emas | [ emas |

Gender Age ducation
0343 (0.000) EMA -0.124 (0.051) 0.035 (0.755)

0.409 (0.000) 0.004 (0.937)/
0.871 (0.000)

0153 (0.000) .7

<0077 0011)

0.186 (0.000)

0.852 (0.000)

0.377 (0.000) 0.876 (0.000)

0.270 (0.000;
( ) —0.064 (0.132) 0.042 (0.438) 0.008 (0.772)

Position Experience  Department

[ecn | [ece | [ ecs | [ ecs | [ ecs | [ ece | [ ear | | ecs

Figure 3. Stage 2 PLS-SEM Structural Model with Standardised Path Coefficients and p-values. Note.
Values on paths are standardised coefficients with p-values in parentheses. R? values displayed
inside endogenous construct circles. Dashed arrows represent moderation paths. HSP dimensions:
ENP = Environmental Performance (SDG 13); ECP = Economic Performance (SDG 8, SDG 12);
SOP = Social Performance (SDG 11, SDG 3).

4. Results
4.1. Measurement Model Assessment

The measurement model was evaluated by examining indicator reliability, internal
consistency, convergent validity, and discriminant validity following the criteria established
by Hair et al. [69]. Table 3 presents the results. All individual indicator outer loadings
exceeded the recommended threshold of 0.70, ranging from 0.713 to 0.952, confirming item-
level reliability [77,83]. Cronbach’s alpha coefficients ranged from 0.833 (SP) to 0.957 (GSI),
and composite reliability (CR) values ranged from 0.882 (SP) to 0.966 (GSI), all substantially
above the widely accepted threshold of 0.70 [77,84], indicating strong internal consistency
across all constructs. Average variance extracted (AVE) values ranged from 0.600 (SP) to
0.895 (SOP), all exceeding the 0.50 threshold required for convergent validity [85]. Hotel
Sustainable Performance was specified as a reflective-reflective higher-order construct
with three SDG-aligned first-order dimensions: Environmental Performance (ENP; SDG 13;
AVE = 0.758), Economic Performance (ECP; SDG 8 and SDG 12; AVE = 0.768), and Social
Performance (SOP; SDG 11 and SDG 3; AVE = 0.895), confirming the adequacy of the
SDG-aligned hierarchical measurement structure. The two-stage estimation procedure was
implemented: Stage 1 latent variable scores for ENP, ECP, and SOP were generated from
the saturated first-order model (Figure 2) and used as manifest indicators of HSP in the
Stage 2 structural model (Figure 3).

Discriminant validity was assessed using the heterotrait-monotrait (HTMT) ratio of
correlations, recommended over the traditional Fornell-Larcker criterion as a more sensitive
test of construct distinctiveness [77,86]. As shown in Table 4, all HTMT values were below
the conservative threshold of 0.90 [87], with the highest value observed between SOP and
ECP (HTMT = 0.761), confirming that each construct is empirically distinct from all others.
These findings collectively establish the measurement model as psychometrically sound
and appropriate for structural model evaluation.
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Table 3. Measurement Model Results.

Construct/Item Outer Loading VIF o CR AVE

GSI 0.957 0.966 0.825
GSIl 0.911 2.762
GSI2 0.910 2.819
GSI3 0.923 2.194
GSI4 0.935 2.204
GSI5 0.876 2.780
GSl6 0.894 2.242

EMA 0.945 0.952 0.624
EMA1 0.769 2.959
EMA2 0.784 2.328
EMA3 0.813 2.298
EMA4 0.835 2.194
EMA5 0.832 2.480
EMAG6 0.809 2.485
EMA7 0.840 2.710
EMAS 0.805 2.167
EMA9 0.752 2.517
EMA10 0.781 2.298
EMAI11 0.713 2.336
EMA12 0.824 2.074

ECI 0.919 0.934 0.640
ECI1 0.772 2.207
ECI2 0.809 2.523
ECI3 0.806 2.393
ECI4 0.822 2.817
ECI5 0.820 2.656
ECI6 0.841 2.870
ECI7 0.741 2.056
ECI8 0.782 2.271

SP 0.833 0.882 0.600
SP1 0.820 1.988
SpP2 0.824 2.172
SP3 0.771 1.771
SpP4 0.784 1.527
SP5 0.764 1.747

HSP (HOC) 0.926 0.938 0.602
ENP (SDG 13) 0.876 1.000
ECP (SDG 8, SDG 12) 0.849 1.000
SOP (SDG 11, SDG 3) 0.873 1.000
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Table 3. Cont.
Construct/Item Outer Loading VIF o CR AVE
ENP (SDG 13) 0.893 0.926 0.758
ENP1 0.875 2.503
ENP2 0.813 1.953
ENP3 0.919 2414
ENP4 0.872 2.514
ECP (SDG 8, SDG 12) 0.849 0.909 0.768
ECP1 0.874 2.203
ECP2 0.903 2.477
ECP3 0.852 1.813
SOP (SDG 11, SDG 3) 0.941 0.962 0.895
SOP1 0.936 2417
SOP2 0.950 2.739
SOP3 0.952 2.215
Note. HOC = higher-order construct; ENP = Environmental Performance (SDG 13); ECP = Economic
Performance (SDG 8, SDG 12); SOP = Social Performance (SDG 11, SDG 3); CR = Composite Reliability;
AVE = Average Variance Extracted; oc = Cronbach’s alpha. All outer loadings > 0.70, AVE > 0.50, CR >
0.70 [84].
Table 4. Heterotrait-Monotrait (HTMT) Ratio Matrix.
Construct ECI ECP EMA ENP GSI sopP SpP
ECI -
ECP 0.660 -
EMA 0.619 0.624 -
ENP 0.684 0.681 0.596 -
GSI 0.546 0.484 0.649 0.596 -
sor 0.656 0.761 0.601 0.657 0.536 -
SP 0.308 0.284 0.434 0.424 0.261 0.270 -

Note. HTMT = Heterotrait-Monotrait ratio. All values below the 0.90 threshold [87], confirming
discriminant validity for all construct pairs.

4.2. Structural Model Assessment

Prior to testing the hypothesised relationships, collinearity among the predictor con-
structs was assessed. All inner VIF values were below 3.3 (range: 1.343 to 1.936), confirming
the absence of problematic multicollinearity [76,77]. Table 5 reports the standardised path
coefficients, standard errors, t-values, 95% bias-corrected bootstrapped confidence intervals,
effect sizes (f?), and p-values for all direct effects and control variable paths, estimated
using bias-corrected bootstrapping with 5000 subsamples. The structural model for Hotel
Sustainable Performance achieved an R? of 0.703, indicating that the predictor set explained
70.3% of the variance in SDG-aligned HSP, classified as substantial by Cohen [88] and Hair
et al. [69]. R? values for EMA (0.574) and ECI (0.415) indicate moderate to substantial ex-
planatory power, confirming the relevance of GSI and stakeholder pressure as antecedents
of these SDG-enabling capability mediators.
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Table 5. Structural Model: Direct Effects and Control Variables.
Relationship B S.E. t-Value 95% CI[LL, UL] 2 p-Value Decision
Direct Effects (Hypotheses H1-H5)
H1: GSI — HSP 0.186 0.037 5.070 [0.113, 0.257] 0.077 <0.001 Supported
H2: GSI - EMA 0.343 0.042 8.156 [0.263, 0.427] 0.193 <0.001 Supported
H3: GSI — ECI 0.270 0.045 5.956 [0.182, 0.360] 0.097 <0.001 Supported
H4: EMA — HSP 0.409 0.041 9.975 [0.328, 0.487] 0.292 <0.001 Supported
H5: ECI — HSP 0.377 0.042 8.951 [0.293, 0.458] 0.291 <0.001 Supported
R2: HSP = 0.703 (substantial); EMA = 0.574 (moderate); ECI = 0.415 (moderate)
Control Variables
Age — HSP 0.004 0.051 0.079 [—0.096, 0.104] - 0.937 NS
Department — HSP 0.008 0.029 0.290 [—0.049, 0.066] - 0.772 NS
Experience — HSP 0.042 0.054 0.775 [—0.063, 0.148] - 0.438 NS
Gender — HSP —0.124 0.063 1.955 [—0.253, —0.003] - 0.051 NS
Position — HSP —0.064 0.042 1.508 [—0.146, 0.019] - 0.132 NS
Education — HSP 0.035 0.113 0.312 [—0.191, 0.249] - 0.755 NS

Note. 3 = standardised path coefficient; S.E. = standard error; £2 = effect size; CI = confidence
interval; bootstrapping with 5000 subsamples. VIF values confirm no collinearity (all <3.3). NS = not
significant. £2 benchmarks: 0.02 = small, 0.15 = medium, 0.35 = large [88]. H4 (f2 = 0.292) and H5
(f = 0.291) fall between the medium and large thresholds and are classified as medium-to-large
effects. RZ benchmarks: 0.19 = weak, 0.33 = moderate, 0.67 = substantial.

H1 predicted that GSI would be positively associated with HSP. The results supported
this hypothesis (B = 0.186, t = 5.070, p < 0.001, 95% CI [0.113, 0.257], {*> = 0.077), confirming a
significant direct association between green service innovation and SDG-aligned sustainable
performance. H2 predicted that GSI would be positively associated with EMA, supported
strongly (B = 0.343, t = 8.156, p < 0.001, 95% CI [0.263, 0.427], f> = 0.193), reflecting a
medium effect size and confirming that green service innovation activates environmental
cost information systems aligned with SDG 12. H3, predicting a positive association
between GSI and ECI, was also supported (3 = 0.270, t = 5.956, p < 0.001, 95% CI [0.182,
0.360], f* = 0.097). H4, concerning the association between EMA and HSP, was supported
with a medium-to-large effect (3 = 0.409, t = 9.975, p < 0.001, 95% CI[0.328, 0.487], 2= 0.292),
and H5, concerning the association between ECI and HSP, was equally well-supported
(B =0.377, t = 8.951, p < 0.001, 95% CI [0.293, 0.458], f> = 0.291). The {2 values for H4
and H5 (0.292 and 0.291 respectively) fall between the medium (0.15) and large (0.35)
benchmarks established by Cohen [88], indicating medium-to-large effect sizes for the
EMA-to-HSP and ECI-to-HSP paths, underscoring the centrality of these two capability
mediators in the SDG-aligned performance model. No control variable exerted a statistically
significant effect on HSP (all p > 0.05); gender showed a borderline negative association
(B =—0.124, p = 0.051, 95% CI [—0.253, —0.003]) in which the p-value marginally exceeds the
conventional 0.05 threshold while the bootstrapped confidence interval narrowly excludes
zero, reflecting a borderline result that should be interpreted with caution rather than
as a definitive non-significant or significant effect. The Stage 2 PLS path model with
standardised coefficients and p-values is presented in Figure 3.

4.3. Mediation Analysis

The mediating roles of EMA (H6) and ECI (H7) in the GSI-to-HSP relationship were
tested using bias-corrected bootstrapped confidence intervals with 5000 subsamples [69,89].
An indirect effect is considered statistically significant when its 95% confidence interval
excludes zero. Table 6 presents the results. H6 predicted that EMA would mediate the
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GSI-to-HSP relationship. The indirect effect of GSI on HSP via EMA was positive and
significant (3 = 0.141, t = 6.711, p < 0.001, 95% CI [0.102, 0.183]); the bootstrapped confidence
interval excluding zero constitutes the primary evidence for mediation, with the variance
accounted for (VAF = 43.1%) reported as supplementary descriptive information. Since the
confidence interval excludes zero and the direct effect of GSI on HSP remained significant
(B =0.186, p < 0.001), the mediation is classified as partial [89], and H6 is supported. This
finding confirms that EMA serves as a translational mechanism converting GSI into SDG
12-aligned informational performance outcomes that subsequently drive broader SDG-
relevant sustainable performance. H7 predicted that ECI would mediate the GSI-to-HSP
relationship. The indirect effect was also positive and significant (3 = 0.102, t = 5.008,
p <0.001, 95% CI [0.064, 0.144]); the non-zero bootstrapped confidence interval confirms
mediation, with VAF = 35.4% reported as a supplementary descriptor. Partial mediation is
confirmed, supporting H7. Together, the two mediated pathways account for a combined
indirect effect of 0.243, supplementing the direct GSI-to-HSP association and confirming
that EMA and ECI function as distinct, complementary translational mechanisms linking
green service innovation to SDG-relevant hotel sustainable performance.

Table 6. Mediation Analysis Results.

Indirect Path B S.E. t-Value p-Value 95% CI[LL, UL] VAF Decision
Heé6: GSI -+ EMA — HSP 0.141 0.021 6.711 <0.001 [0.102, 0.183] 43.1% Supported (Partial)
H7: GSI — ECI — HSP 0.102 0.020 5.008 <0.001 [0.064, 0.144] 35.4% Supported (Partial)

Note. CI = confidence interval; LL = lower limit; UL = upper limit; VAF = variance accounted for.
Confidence intervals based on bias-corrected bootstrapping (5000 subsamples). Non-zero Cls confirm
significant partial mediation for both H6 and H7.

4.4. Moderation and Moderated Mediation Analysis

The moderating role of stakeholder pressure in the GSI-to-EMA (H8) and GSI-to-ECI
(H9) relationships was tested using mean-centred interaction terms and bootstrapping
with 5000 subsamples [90,91]. Table 7 reports the full moderation and moderated medi-
ation results. H8 predicted that stakeholder pressure would strengthen the GSI-to-EMA
relationship. The interaction term SP x GSI was positively and significantly associated
with EMA (B = 0.153, t = 5.964, p < 0.001, 95% CI [0.098, 0.200], f* = 0.099), confirming a
moderate moderating effect and supporting H8. H9 predicted that stakeholder pressure
would positively moderate the GSI-to-ECI relationship. The interaction term SP x GSI was
also positively and significantly associated with ECI ( = 0.077, t = 2.558, p = 0.011, 95%
CI[0.011, 0.131], 2 = 0.038), supporting H9, though with a small effect size. It is noted
that the main effect of SP on both EMA and ECI was negative and significant (SP—EMA:
B = —0.410, 95% CI [-0.493, —0.326]; SP—ECI: 3 = —0.411, 95% CI [-0.509, —0.305]). In a
mean-centred interaction model, this main effect represents the conditional association of
SP with EMA and ECI when GSl is at its mean value, not when GSI is absent. The negative
conditional association at mean GSI suggests that stakeholder pressure alone, without a
sufficiently strong green service innovation orientation, is not associated with greater EMA
or ECI activity and may instead reflect compliance and resource demands that compete
with discretionary capability investment. However, when stakeholder pressure combines
with green service innovation, the interaction significantly amplifies capability-building,
confirming that GSI is the necessary antecedent through which stakeholder pressure is
productively channelled into EMA adoption and eco-innovation activity [92]. Interaction
plots for H8 and HO9 (Figures 4 and 5) illustrate the steeper positive slopes between GSI and
EMA /ECI under high stakeholder pressure conditions.
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Table 7. Moderation and Moderated Mediation Results.

Path B S.E. t-Value p-Value 95% CI[LL, UL] f2/Decision
Moderation Effects
HS8: SP x GSI - EMA 0.153 0.026 5.964 <0.001 [0.098, 0.200] 0.099/Supported
H9: SP x GSI — ECI 0.077 0.030 2.558 0.011 [0.011, 0.131] 0.038/Supported
Conditional Direct Effects
GSI — EMA ISP at —1 SD 0.190 - 3.851 <0.001 [0.099, 0.293]
GSI — EMA | SP at Mean 0.343 - 8.156 <0.001 [0.263, 0.427]
GSI — EMA ISP at +1 SD 0.497 - 10.065 <0.001 [0.399, 0.592]
GSI — ECIISP at —1 SD 0.193 - 3.381 0.001 [0.084, 0.311]
GSI — ECI ISP at Mean 0.270 - 5.956 <0.001 [0.182, 0.360]
GSI — ECIISP at +1 SD 0.348 - 6.713 <0.001 [0.242, 0.447]
Conditional Indirect Effects
GSI — EMA — HSP ISP at —1 SD 0.078 0.020 3.838 <0.001 [0.040, 0.120]
GSI — EMA — HSP ISP at Mean 0.141 0.021 6.711 <0.001 [0.102, 0.183]
GSI -+ EMA — HSP ISP at +1 SD 0.203 0.028 7.166 <0.001 [0.150, 0.261]
GSI — ECI — HSP ISP at —1 SD 0.073 0.024 3.090 0.002 [0.030, 0.123]
GSI — ECI — HSP | SP at Mean 0.102 0.020 5.008 <0.001 [0.064, 0.144]
GSI — ECI — HSP ISP at +1 SD 0.131 0.023 5.673 <0.001 [0.088,0.178]
Index of Moderated Mediation
SP x GSI — EMA — HSP 0.063 0.013 4.828 <0.001 [0.036, 0.088] Supported
SP x GSI — ECI — HSP 0.029 0.011 2.553 0.011 [0.004, 0.050] Supported

Note. 3 = standardised path coefficient; S.E. = standard error; CI = confidence interval; bootstrapping
with 5000 subsamples. 2: H8 = 0.099 (moderate); H9 = 0.038 (small). All conditional indirect effect
CIs exclude zero, confirming significant moderated mediation for both pathways. -- indicates not
separately reported for conditional paths.
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Figure 4. Interaction plot for H8: SP x GSI -> EMA. Note. Slopes shown for High Stakeholder
Pressure (+1 SD) and Low Stakeholder Pressure (—1 SD). The steeper slope under high SP confirms
the positive moderating effect of stakeholder pressure on the GSI-to-EMA relationship (3 = 0.153,
p < 0.001, 95% CI [0.098, 0.200]).
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Figure 5. Interaction plot for H9: SP x GSI -> ECI. Note. Slopes shown for High Stakeholder Pressure
(+1 SD) and Low Stakeholder Pressure (—1 SD). The steeper slope under high SP confirms the positive
moderating effect of stakeholder pressure on the GSI-to-ECI relationship (3 = 0.077, p = 0.011, 95% CI
[0.011, 0.131]).

To test moderated mediation formally, conditional indirect effects were computed at
three levels of stakeholder pressure (—1 SD, Mean, +1 SD) for both mediation pathways,
and the index of moderated mediation was estimated with bootstrapped 95% confidence in-
tervals [92,93]. For the GSI—+-EMA —HSP pathway, the conditional indirect effect increased
monotonically from 3 = 0.078 (95% CI [0.040, 0.120]) at low SP to 3 = 0.141 (95% CI [0.102,
0.183]) at mean SP and 3 = 0.203 (95% CI [0.150, 0.261]) at high SP, all significant (p < 0.001).
The index of moderated mediation was 3 = 0.063 (95% CI [0.036, 0.088]), confirming that
the EMA-mediated indirect effect of GSI on HSP strengthens significantly as stakeholder
pressure increases. For the GSI—ECI—HSP pathway, the conditional indirect effect in-
creased from (3 = 0.073 (95% CI [0.030, 0.123]) at low SP to = 0.102 (95% CI [0.064, 0.144])
at mean SP and 3 = 0.131 (95% CI [0.088, 0.178]) at high SP, all significant (p < 0.002). The
index of moderated mediation was 3 = 0.029 (95% CI [0.004, 0.050]), confirming that the
ECI-mediated indirect effect also strengthens significantly under higher stakeholder pres-
sure. All confidence intervals for the moderated mediation indices exclude zero, formally
confirming the moderated mediation structure for both pathways.

4.5. Model Predictive Relevance

The predictive relevance of the structural model was evaluated using PLSpredict
following Hair et al. [77] and Shmueli et al. [94]. Table 8§ summarises the R? and Qz_predict
values for all endogenous constructs alongside the PLSpredict RMSE and MAE statistics at
the indicator level for all HSP sub-dimensions. The R? values of 0.703 (HSP), 0.574 (EMA),
and 0.415 (ECI) indicate substantial to moderate in-sample explanatory power. Q?_predict
values of 0.418 (HSP), 0.352 (EMA), and 0.258 (ECI) are all well above zero, confirming
meaningful out-of-sample predictive relevance for all three endogenous constructs; values
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in the range 0.25 to 0.50 indicate medium predictive relevance, and the HSP Q? of 0.418
approaches the large benchmark [69]. At the indicator level, PLS-SEM RMSE values were
lower than the corresponding linear model (LM) RMSE values for all ten HSP indicators
(ENP1-ENP4, ECP1-ECP3, SOP1-SOP3), confirming that the PLS-SEM model outperforms
the naive linear benchmark in out-of-sample prediction across all SDG-aligned performance
dimensions [94]. The largest predictive gains over the LM benchmark were observed for
the ENP indicators (SDG 13) and SOP indicators (SDG 11 and SDG 3), consistent with
the model’s theoretical emphasis on eco-innovation and stakeholder-responsive green
capabilities as drivers of environmental and social performance outcomes. These findings
collectively confirm the practical utility of the proposed framework for guiding green
capability investments in the Turkish hotel industry.

Table 8. Coefficient of Determination (R?) and Predictive Relevance (Qz_predict with PLSpredict
RMSE and MAE).

PLS-SEM PLS-SEM

Construct/Indicator R? Q?_Predict RMSE LM RMSE MAE LM MAE
EMA 0.574 0.352 - - - -
ECI 0.415 0.258 - - - -
HSP (HOC) 0.703 0.418 - - - -
ENP1 - 0.409 0.592 0.610 0.443 0.468
ENP2 - 0.469 0.698 0.713 0.571 0.581
ENP3 - 0.463 0.702 0.713 0.574 0.581
ENP4 - 0.329 0.639 0.645 0.529 0.529
ECP1 - 0.294 0.761 0.777 0.596 0.597
ECP2 - 0.200 0.757 0.769 0.643 0.655
ECP3 - 0.210 0.718 0.723 0.588 0.594
SOP1 - 0.307 0.646 0.665 0.479 0.508
SOP2 - 0.403 0.567 0.585 0.422 0.456
SOP3 - 0.339 0.653 0.672 0.490 0.524

Note. R? benchmarks: 0.19 = weak, 0.33 = moderate, 0.67 = substantial [88]. Qz_predict > 0 indicates
predictive relevance; 0.25-0.50 = medium [69]. PLS-SEM RMSE < LM RMSE for all HSP indicators
confirms predictive superiority. EMA and ECI Q? values derived from cross-validated redundancy;
PLSpredict indicator-level reported for HSP LOC indicators only [94].

4.6. Robustness Analysis: Multi-Group Analysis by Respondent Role

To address the potential non-independence of responses from managers and super-
visors within the same hotel, a bootstrap multi-group analysis (MGA) was conducted
comparing the manager subsample (1 ~ 177) with the supervisor and department head
subsample (n =~ 179). The MGA formally tests whether path coefficients differ significantly
between the two groups, providing a direct robustness check for the main findings.

Results confirm that the five core structural hypotheses are statistically equivalent
across both groups for H1 (GSI — HSP; MGA two-tailed p = 0.215), H3 (GSI — ECL;
p = 0.440), and H5 (ECI — HSP; p = 0.970), demonstrating that these central findings are
robust to the dyadic sampling design. H2 (GSI — EMA) showed a borderline group
difference (MGA p = 0.053), with the association stronger for managers (3 = 0.464) than
supervisors (f = 0.290), though both remain significant. H4 (EMA — HSP) differed
significantly between groups (MGA p = 0.004), with the association substantially stronger
for managers (3 = 0.534) than supervisors (3 = 0.261), consistent with EMA being a strategic

https://doi.org/10.3390/su18199773


https://doi.org/10.3390/su18199773

Sustainability 2026, 18, 9773

28 of 39

accounting capability most directly relevant to managerial decision-making and resource
allocation authority.

The moderation effects (H8 and H9) were significant in the manager subsample
(SP x GSI — EMA: 3 = 0.107, p = 0.013; SP x GSI — ECI: 3 = 0.201, p = 0.001) but not
in the supervisor subsample (SP x GSI — EMA: 3 = —0.104, p = 0.141; SP x GSI —
ECI: 3 = —0.022, p = 0.762). The MGA confirms these group differences are statistically
significant (MGA p = 0.011 and p = 0.024 respectively), indicating that stakeholder pressure
amplifies the GSI-to-EMA and GSI-to-ECI capability-building associations primarily at
the strategic management level, where authority over capability investment decisions
resides, rather than at the supervisory implementation level. This represents a theoretically
meaningful role-level boundary condition of the moderation effects that future research
may examine further.

5. Discussion and Implications
5.1. Discussion of Findings

This study set out to examine how green service innovation is associated with SDG-
relevant hotel sustainable performance, and whether environmental management account-
ing and eco-innovation serve as mediating mechanisms that transmit this association,
contingent on the intensity of stakeholder pressure. The structural model results provide
strong and consistent support for all nine hypotheses, and the findings advance theoret-
ical understanding of the capability-level pathways through which hotels contribute to
SDG-relevant sustainability outcomes.

The direct positive association of GSI with HSP ( = 0.186, p < 0.001, 95% CI [0.113,
0.257]) confirms that hotels which systematically redesign and extend their service offerings
around environmental principles achieve superior SDG-relevant sustainability outcomes
across environmental, economic, and social dimensions. The why behind this finding lies
in the dual signalling function of green service innovation. Externally, eco-designed service
offerings communicate environmental credibility to guests, communities, and regulators,
strengthening reputational capital and customer loyalty in ways that translate directly into
economic and social performance gains aligned with SDG 8 and SDG 11 [22,51]. Internally,
GSl reorients resource allocation toward lower-input, lower-waste service designs, reducing
operational costs and ecological footprint in ways consistent with SDG 13 and SDG 12 [8].
The Turkish hotel context is particularly instructive here: Istanbul and Antalya operate in
one of the world’s most competitive international tourism markets, where environmental
differentiation increasingly constitutes a competitive imperative rather than a discretionary
add-on, making the GSI-to-performance pathway not merely statistically but commercially
and strategically significant [28,34]. This finding is consistent with Lam et al. [4], Dang-Van
et al. [6], and Hu et al. [5], and extends this evidence base to the Turkish hotel industry
within an explicit SDG framework.

The positive associations of GSI with EMA (3 = 0.343, p < 0.001, 95% CI [0.263, 0.427])
and with ECI (3 = 0.270, p < 0.001, 95% CI [0.182, 0.360]) are theoretically coherent with
the NRBV proposition that product stewardship capabilities generate the knowledge base
and organisational readiness from which more specialised environmental capabilities
subsequently emerge [8]. The why for the GSI-to-EMA association reflects an informational
logic: when a hotel commits to green service innovation, it creates a proliferation of
new environmental cost centres, material flows, and performance trade-offs that existing
conventional accounting systems cannot capture. Managers pursuing GSI face a growing
imperative to make environment-related costs visible, controllable, and reportable, and
it is precisely this imperative that activates investment in EMA infrastructure [9,16]. In
SDG terms, GSI creates the strategic commitment to SDG 12-aligned transparency that only
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EMA can operationally fulfil. The why for the GSI-to-ECI association reflects a technical
learning logic: as hotels accumulate experience with green service designs, they develop
the environmental knowledge, organisational routines, and supplier relationships that are
prerequisites for more technically demanding eco-innovations in energy systems, water
management, and waste reduction [10,54]. GSl is thus the strategic gateway through which
hotels enter the eco-innovation trajectory, consistent with Elizabeth et al.’s [50] finding
that green dynamic capabilities activate GSI as the conduit through which sustainability-
oriented knowledge converts into technical innovation.

The medium-to-large positive associations of EMA with HSP (3 = 0.409, p < 0.001,
95% CI [0.328, 0.487], 2 = 0.292) and ECI with HSP (B = 0.377, p < 0.001, 95% CI [0.293,
0.458], f2 = 0.291) are among the most substantively important findings of this study. The
why for the EMA-to-HSP association is that EMA converts strategic environmental intent
into operational performance intelligence. Without EMA, green investments remain strate-
gically aspirational: managers cannot determine which green service initiatives reduce
costs, which generate regulatory compliance value, and which merely signal environmental
commitment without delivering measurable outcomes. EMA closes this loop by mak-
ing environmental performance measurable, allocatable, and reportable across all three
SDG-relevant performance dimensions simultaneously [16,56]. Hotels that adopt EMA are
therefore associated with systematically greater SDG-relevant performance outcomes from
their green investments than hotels relying on conventional accounting alone [57]. The
why for the ECI-to-HSP association is operational and material: eco-innovations in energy
management, water conservation, and waste reduction directly reduce input consumption
and emissions, generating environmental performance improvements aligned with SDG
13 and simultaneous cost savings aligned with SDG 8 and SDG 12 [54]. The social perfor-
mance gains associated with ECI reflect the reputational and relational dividends of visible
operational greening: communities, employees, and customers reward hotels that demon-
strably embed sustainability into their productive systems with enhanced loyalty, social
licence, and commercial support aligned with SDG 11 and SDG 3 [28,58]. These findings
confirm and extend Gunarathne et al. [11] and Acar et al. [54] to a broader SDG-relevant
multidimensional performance framework.

The partial mediation findings for EMA (3 = 0.141, 95% CI [0.102, 0.183]) and ECI
(B =0.102, 95% CI [0.064, 0.144]) are theoretically significant; the non-zero bootstrapped
confidence intervals constitute the primary evidence for mediation, with VAF values of
43.1% and 35.4% reported as supplementary descriptors of effect decomposition. The
partial nature of mediation indicates that GSI operates through two distinct channels to
advance SDG-relevant sustainable performance. The direct channel reflects the market
and reputational benefits of visible green service offerings: guests choose environmentally
committed hotels, communities support them, and regulators favour them, generating
performance returns that do not depend on the activation of internal accounting or eco-
innovation systems [22,34]. The indirect channels via EMA and ECI represent deeper,
capability-mediated performance pathways in which GSI generates the internal informa-
tional and operational infrastructure that converts green strategic intent into measurable
and durable SDG-relevant outcomes. The bootstrapped indirect effects confirm that both
capability-mediated pathways are statistically and practically significant, and the combined
indirect effect of 0.243 exceeds the direct effect of 0.186, suggesting that the capability-
mediated routes collectively account for the larger portion of the total GSI-to-HSP associa-
tion. This has direct managerial relevance: hotels that invest only in visible green service
offerings without building EMA and ECI capabilities may realise a smaller portion of
the SDG-relevant performance gains suggested by the present evidence. The combined
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indirect effect of 0.243 via both pathways exceeds the direct effect of 0.186, reinforcing
this conclusion.

The moderation results confirm the role of stakeholder pressure as a boundary con-
dition that amplifies the SDG-relevant capability-building responses to green service
innovation. The significant moderating effect of stakeholder pressure on GSI-to-EMA
(B =0.153, p < 0.001, 95% CI [0.098, 0.200]) and on GSI-to-ECI (3 = 0.077, p = 0.011, 95%
CI[0.011, 0.131]) are both theoretically coherent. The why for the stronger moderation
on the GSI-to-EMA path reflects the informational and accountability logic of stakeholder
pressure: regulatory agencies demand documented environmental performance evidence,
customers scrutinise SDG claims, and industry associations reward certified sustainability
reporting. These external demands make EMA not a managerial preference but a strategic
necessity for hotels operating under high stakeholder pressure, substantially amplifying
the activation of EMA in response to GSI investment [24,25]. The smaller but significant
moderation on the GSI-to-ECI path reflects the technical constraint on eco-innovation: while
stakeholder pressure encourages hotels to escalate from symbolic green service redesigns
to substantive operational eco-innovations, the translation requires capital investment,
technical expertise, and supplier relationships that cannot be immediately mobilised in re-
sponse to external pressure alone, making this pathway more sluggish and less responsive
to stakeholder signals than the information-oriented EMA pathway [17,26]. Critically, the
formal moderated mediation tests reveal that stakeholder pressure not only amplifies these
two capability-building associations but strengthens the complete translational pathway
from GSI through each mediator to SDG-relevant hotel sustainable performance. The
conditional indirect effect via EMA increases from 3 = 0.078 (95% CI [0.040, 0.120]) at
low stakeholder pressure to 3 = 0.203 (95% CI [0.150, 0.261]) at high stakeholder pressure,
while the conditional indirect effect via ECI increases from 3 = 0.073 (95% CI [0.030, 0.123])
to p = 0.131 (95% CI [0.088, 0.178]). Both indices of moderated mediation exclude zero
(EMA path: 95% CI [0.036, 0.088]; ECI path: 95% CI [0.004, 0.050]), confirming that the full
GSI-to-capability-to-performance translational process is meaningfully stronger in hotel
environments characterised by high SDG accountability demands. The MGA robustness
analysis (Section 4.6) further reveals that these moderation effects are concentrated at the
strategic management level, where authority over capability investment resides, providing
an additional role-level boundary condition that enriches the interpretation of H8 and HO.
This finding constitutes the most theoretically novel contribution of the study: stakeholder
pressure shapes the depth and SDG-relevant performance outcomes of the entire green
capability development trajectory.

5.2. Theoretical Implications

This study advances theory in several interconnected ways. First, it integrates stake-
holder theory [22], the natural-resource-based view [8], and the SDG framework [1] into
a unified nomological network that links external SDG-aligned stakeholder pressures
to internal green innovation capabilities and multidimensional sustainable performance
outcomes. This three-pillar theoretical integration provides a replicable framework for
future SDG-oriented hospitality sustainability research. Within this integration, stakeholder
theory explains the exogenous boundary condition through which external environmental
accountability demands amplify the capability-building consequences of GSI; the NRBV
explains how GSI activates EMA and ECI as the capability-level mechanisms through
which green strategic intent is translated into SDG-relevant performance returns. Institu-
tional theory [33], while not a core theoretical pillar of the present framework, provides
supplementary explanatory power for the normative and coercive forces that compel hotels
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to adopt environmentally legitimate practices under multi-stakeholder scrutiny, and is
acknowledged here as a contextual complement rather than a primary theoretical lens.

Second, the study is among the first to simultaneously model EMA and eco-innovation
as parallel mediators of the GSI-to-sustainable performance relationship in a hotel con-
text, anchored within the SDG performance framework. The finding that both mediators
independently and partially transmit the GSI-to-HSP association enriches the NRBV by
specifying the capability-level mechanisms through which product stewardship orienta-
tions generate SDG-relevant performance returns. It also extends Ferreira et al.’s [9] work
on environmental accounting and innovation by demonstrating that the co-evolutionary
relationship between these constructs has direct SDG-relevant performance implications in
the hospitality service sector. The conceptual distinction between EMA as an informational-
accounting capability and ECI as a technical-operational capability is theoretically impor-
tant: the two mediators represent distinct translational mechanisms that serve different
SDG functions, with EMA advancing SDG 12 transparency and ECI advancing SDG 13
emissions reduction and SDG 12 resource efficiency at the operational core [95,96].

Third, the moderated mediation structure, wherein stakeholder pressure amplifies the
associations of GSI with both EMA and ECI and strengthens the complete GSI-to-capability-
to-performance translational pathway, constitutes a novel theoretical contribution that
enriches stakeholder salience theory [46] by showing that stakeholder pressure is not merely
a background institutional condition but an active moderator that shapes the magnitude of
specific SDG-relevant capability-building pathways within hotels. This finding extends the
moderated mediation literature in hospitality sustainability research by providing the first
formal test, to the authors’ knowledge, of conditional indirect effects in a dual-mediator GSI
model under stakeholder pressure in an emerging-market hotel context, filling a specific
methodological and empirical gap identified in the prior literature [24,25].

Fourth, the operationalisation of Hotel Sustainable Performance as a reflective—
reflective higher-order construct with dimensions explicitly mapped to SDG 13, SDG
8, SDG 12, and SDG 11 addresses a significant measurement gap in the hospitality sus-
tainability literature. This SDG-relevant measurement template provides a replicable and
theoretically grounded instrument for future hospitality sustainability research examining
performance outcomes aligned with the SDGs. The successful recovery of three psycho-
metrically sound SDG-aligned LOC dimensions using the two-stage PLS-SEM estimation
procedure [81] validates the reflective-reflective HOC specification and confirms that hotel-
level SDG-relevant performance can be rigorously measured within a single hierarchical
construct framework consistent with the triple-bottom-line conceptualisation [41,43].

5.3. Practical Implications

Tier 1: Hotel Internal Management. The central message for hotel managers is that
green service innovation is associated with superior SDG-relevant performance, but that the
evidence suggests its associated performance gains are substantially amplified when sup-
ported by environmental management accounting systems and eco-innovation activities.
Managers who invest in developing new green service offerings without simultaneously
building EMA infrastructure and operationalising eco-innovations may realise a smaller
portion of the SDG-relevant performance gains suggested by this evidence, as the indirect
EMA and ECI pathways together account for a larger share of the total GSI-to-HSP associa-
tion than the direct pathway alone. Investment decisions should therefore treat GSI, EMA,
and ECI as a complementary capability bundle advancing SDG commitments rather than
as alternative or sequential strategies.

The medium-to-large association of EMA with HSP (f2 = 0.292) signals that hotels
should prioritise the development of environmental cost identification and allocation
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systems, environmental KPIs, and service life-cycle assessment procedures aligned with
SDG 12 transparency requirements. These tools make the economic and environmental
consequences of green investments visible, enabling evidence-based resource allocation
toward the most impactful green service and operational improvements. Hotels lacking
dedicated EMA functions should consider establishing them, beginning with the identifica-
tion and systematic tracking of the largest environmental cost categories, typically energy,
water, and waste, and progressively expanding to full service life-cycle impact analyses
as EMA maturity grows. Hotel general managers and finance directors should treat EMA
not as a compliance burden but as a strategic performance management tool that makes
the SDG-relevant performance associations of green investment legible, defensible, and
communicable to stakeholders [16,56]. Accounting and finance managers, sustainability
managers, and departmental heads all have distinct roles in EMA implementation, and
their engagement should be coordinated through an integrated sustainability reporting
function aligned with SDG 12 performance benchmarks.

The comparably medium-to-large association of eco-innovation with HSP (f2 = 0.291)
suggests that hotels should actively pursue energy-saving technologies, water conservation
systems, waste-reduction processes, and green material adoption as complementary in-
vestments to their green service portfolios. In the Turkish hotel context specifically, where
energy and water costs represent among the highest operating expense categories and
where regulatory environmental standards for four- and five-star properties are tighten-
ing in alignment with Tiirkiye’s national SDG commitments, the financial and regulatory
case for process eco-innovation is particularly strong [27,54]. Managers seeking stronger
SDG-relevant performance associations on GSI investments should treat eco-innovation as
a strategically important operational complement, systematically identifying the highest-
impact eco-innovation opportunities through EMA-generated environmental cost data and
prioritising capital expenditure accordingly.

Tier 2: Industry Associations and Certification Bodies. The moderation findings carry
important implications for industry associations and sustainability certification bodies
operating in the Turkish hospitality sector. The significant amplifying effect of stakeholder
pressure on the GSI-to-EMA and GSI-to-ECI associations confirms that organised, credible,
and consistent external accountability signals substantially strengthen the green capability-
building responses of hotels to their own green service investments. Industry associations
such as the Turkish Hoteliers Federation (TUROB) and international certification bodies
including Green Globe, EarthCheck, and ISO 14001 [97,98] auditors can therefore exercise
strategic leverage on the sector’s SDG capability trajectory by incorporating EMA adoption
indicators and eco-innovation activity benchmarks into their membership requirements,
certification criteria, and annual sustainability reporting frameworks. Association-led
training programmes on EMA system design and eco-innovation implementation would
directly address the capability gap identified in this study, enabling member hotels to
extract greater SDG performance returns from their green service investments. Awards
and recognition schemes that specifically acknowledge EMA sophistication and verified
eco-innovation outcomes would reinforce the accountability signals that the present model
identifies as the primary moderating mechanism through which stakeholder pressure
amplifies capability-building [25,26].

Tier 3: Government and Regulatory Agencies. For policymakers in the Turkish Min-
istry of Tourism and Culture, the Ministry of Environment, Urbanisation and Climate
Change, and comparable government bodies in emerging-market hospitality economies,
the findings underscore the strategic leverage of regulatory frameworks as a driver of SDG-
aligned green capability development. The moderated mediation results confirm that hotels
subject to higher multi-stakeholder pressure, including regulatory enforcement, develop
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substantially stronger EMA and ECI capabilities and achieve significantly greater SDG-
aligned performance returns from their green service investments. This finding provides
empirical justification for policy instruments that combine environmental performance
standards reflecting SDG 13 targets, mandatory sustainability reporting requirements re-
flecting SDG 12 transparency, green procurement criteria in public tourism contracts, and
fiscal incentives for verified eco-innovation investment in hotel infrastructure. A tiered
regulatory framework that progressively raises EMA reporting and eco-innovation perfor-
mance expectations for four- and five-star hotel properties, calibrated to Turkey’s national
SDG implementation timeline, would directly activate the stakeholder pressure moderation
pathway identified in this study, creating the accountability environment in which hotels
are most likely to convert green service commitments into measurable and auditable SDG
performance outcomes [1,2,24].

5.4. Limitations and Future Research

Several limitations of this study should be acknowledged alongside directions for
future research. First, the cross-sectional design precludes causal inference; while the
hypothesised relationships are theoretically grounded and empirically supported, longi-
tudinal or experimental designs would be required to establish temporal ordering and
causality among GSI, EMA, ECI, and SDG-aligned sustainable performance. Furthermore,
the dyadic sampling design, in which up to two respondents were obtained per hotel,
introduces potential non-independence; while the bootstrap MGA reported in Section 4.6
confirms robustness of the main findings, future research employing fully hierarchical
multilevel designs would provide a more definitive treatment of this nesting structure.
Second, data were collected from a single country, Tiirkiye, focusing on four- and five-
star hotels in Istanbul and Antalya; the generalisability of the findings to other national,
cultural, and hospitality contexts remains to be established, and future research could
replicate the model in other emerging and developed market settings, including contexts
where the SDG regulatory environment and stakeholder accountability infrastructure differ
substantially from the Turkish case. Third, self-reported, single-source perceptual data
were used for all constructs; future research could benefit from triangulating managerial
perceptions with objective SDG performance indicators such as actual energy consumption
data, environmental audit scores, and verified financial performance metrics, and from
separating predictor and criterion data collection across distinct informants to address
residual common method concerns. Fourth, the study examined stakeholder pressure as
the sole boundary condition; future research might explore technology orientation, green
human resource management, organisational learning, or national SDG regulatory inten-
sity as additional moderators of the GSI-to-EMA and GSI-to-ECI relationships, as well as
the potential role of top management green values and organisational culture in shaping
the GSI-to-HSP pathway, consistent with emerging evidence from comparable hospitality
contexts [34,47]. Fifth, while the reflective-reflective higher-order specification of HSP with
SDG-aligned dimensions performed well psychometrically, future research might explore
alternative dimensional structures or formative specifications that capture context-specific
manifestations of SDG-aligned hotel sustainability in different hospitality settings.

6. Conclusions

This study developed and tested an integrated moderated mediation model examining
how green service innovation is associated with SDG-relevant hotel sustainable perfor-
mance through the parallel mediating roles of environmental management accounting
and eco-innovation, contingent on stakeholder pressure, in four- and five-star hotels in
Istanbul and Antalya, Tiirkiye. Drawing on stakeholder theory, the natural-resource-based
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view, and the SDG framework, the study responded to a documented gap in the hospitality
sustainability literature: the absence of a unified empirical framework that simultane-
ously models dual capability mediators under stakeholder pressure within an explicit
SDG-relevant performance architecture.

All nine hypotheses were supported. Green service innovation was positively as-
sociated with hotel sustainable performance both directly and indirectly through EMA
and ECI. Both mediators independently and partially transmitted the GSI-to-HSP asso-
ciation, confirming their roles as distinct translational mechanisms operating through
informational-accounting and technical-operational channels respectively. Stakeholder
pressure amplified both capability-building pathways and, critically, strengthened the
complete GSI-to-capability-to-performance translational chain, as confirmed by significant
indices of moderated mediation for both pathways with bootstrapped confidence inter-
vals that excluded zero. The structural model achieved substantial explanatory power
(R? = 0.703 for HSP) and the PLSpredict assessment confirmed meaningful out-of-sample
predictive relevance across all SDG-relevant performance dimensions.

The study makes three contributions. Theoretically, it constructs the first SDG-relevant
dual-mediator moderated mediation framework linking GSI, EMA, ECI, and hotel sustain-
able performance under stakeholder pressure, advancing the NRBV, stakeholder theory,
and SDG scholarship in hospitality contexts. Methodologically, it demonstrates the value of
the two-stage PLS-SEM higher-order construct approach for modelling SDG-relevant per-
formance as a reflective-reflective HOC, and provides the first formal conditional indirect
effects analysis in a dual-mediator GSI model under stakeholder pressure in an emerging-
market hotel context. Practically, it provides hotel managers, industry associations, and
government bodies with evidence-based guidance on the capability investments and ac-
countability mechanisms most likely to advance SDG-relevant sustainable performance in
the hotel industry.

The findings affirm that SDG-relevant hotel performance outcomes are associated
with a deliberate and coordinated strategy of green service innovation, supported by envi-
ronmental management accounting systems and eco-innovation activities, and sustained
by the accountability demands of a broad and engaged stakeholder community. As the
2030 SDG deadline approaches, this evidence-based capability framework offers both a
theoretical foundation and a practical roadmap for the hotel industry’s contribution to
global sustainability.
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Appendix A
Table Al. Measurement Scales and Items.
Construct Code Measurement Item Source
Green Service Innovation (GSI)—5-point Likert scale: 1 = Strongly Disagree to 5 = Strongly Agree Chang [18]; Dang-Van et al. [6]; Hu etal. [5]
GsIl This hotel extends services based on its concern for the environment.
GSI2 This hotel creates and establishes new services based on its concern for the environment.
GSI3 This hotel offers new customer service practices based on its concern for the environment.
GSI4 This hotel offers new practices in after-§a1es services based on its commitment to
the environment.
csi5 This hotel offers new pra_ctices in service development based on its
environmental concerns.
GSI6 This hotel proposes new practicgs relatgd to internal administration and operations based
on its environmental concerns.
Environmental Management Accounting (EMA)—5-point Likert scale: 1 = Strongly Disagree to 5 = Strongly Agree Ferreira et al. [9]; Gunarathne etal. [11]
EMA1 Identification of environment-related costs.
EMA2 Estimation of environment-related contingent liabilities.
EMA3 Classification of environment-related costs.
EMA4 Allocation of environment-related costs to hotel operational processes.
EMAS5 Allocation of environment-related costs to hotel services.
EMAG6 Introduction or improvement of environment-related cost management.
EMA7 Creation and use of environment-related cost accounts.
EMAS8 Development and use of environment-related key performance indicators (KPIs).
EMA9 Hotel service life-cycle cost assessments.
EMA10 Hotel service inventory analyses.
EMAL11 Hotel service impact analyses.
EMA12 Hotel service improvement analysis.
Eco-Innovation (ECI)—5-point Likert scale: 1 = Strongly Disagree to 5 = Strongly Agree Aboelmaged [10]; Acar et al. [54]
ECIl Our hotel introduces environmentally friendly improvements in its services.
ECI2 Our hotel adopts cleaner operational processes to reduce environmental impact.
ECI3 Our hotel develops innovations that reduce waste generation.
ECI4 Our hotel implements innovations that reduce energy consumption.
ECI5 Our hotel implements innovations that reduce water consumption.
ECI6 Our hotel adopts new environmentally friendly materials or technologies.
ECI7 Our hotel redesigns services or processes to enhance ecological efficiency.
ECI8 Eco-innovation is a regular part of our hotel’s improvement activities.
Stakeholder Pressure (SP)—Stem: “Rate the impact of the following stakeholders’ pressure on decisions related to Park and Kim [24];
environmental management.” 1 = Not at all to 5 = To a great extent Abdel-Maksoud et al. [25]
SP1 Local community.
SP2 Employees.
SP3 Customers.
SP4 Government regulatory agencies (legislative bodies).
SP5 Business or trade associations.
Hotel Sustainable Performance (HSP)—5-point Likert scale: 1 = Strongly Disagree to 5 = Strongly Agree Abdouetal iz]c’i Iéﬁ:ﬁ; atg [e i fIL [7); Abdou
Environmental Performance (ENP)—SDG 13 (Climate Action)
ENP1 Mitigation of climate change and ecological degradation.
ENP2 Improving the hotel’s environmental situation.
ENP3 Reducing the greenhouse gas emissions level.
ENP4 Decreasing the frequency of environmental accidents.
Economic Performance (ECP)—SDG 8 (Decent Work and Economic Growth) and SDG 12 (Responsible Consumption and Production)
ECP1 Increasing the hotel’s sales volume and profit margin.
ECP2 Reducing hotel costs (i.e., energy and water consumption costs) in the long term.
ECP3 Increasing the hotel’s market share.
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Table Al. Cont.

Construct Code Measurement Item Source

Social Performance (SOP)—SDG 11 (Sustainable Cities and Communities) and SDG 3 (Good Health and Well-Being)

SOP1 Improving customer experience and enhancing their satisfaction.
SOP2 Boosting the employment level and relationship with the local community.
SOP3 Providing more social or environmentally friendly services in the community.

Note. All measurement items were adapted from prior studies and contextualised to the Turkish four-
and five-star hotel industry. GSI = Green Service Innovation; EMA = Environmental Management
Accounting; ECI = Eco-Innovation; SP = Stakeholder Pressure; HSP = Hotel Sustainable Performance
(HOC); ENP = Environmental Performance; ECP = Economic Performance; SOP = Social Performance.
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