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Abstract

Sustainable business models (SBMs) describe how organizations create, deliver, and capture
value while simultaneously generating economic, environmental, and social benefits for a
broad set of stakeholders. Although the field has expanded rapidly since the late 2000s,
the literature remains conceptually dispersed: definitions proliferate, design tools and
archetypes coexist without integration, and findings on the link between sustainability
practices and firm performance remain inconsistent. To address this fragmentation, this
study conducts a PRISMA 2020-guided systematic literature review of foundational and
recent contributions published between 2008 and 2025. Of 300 records identified through
database searching, 30 studies met the eligibility criteria and were synthesized qualita-
tively; these are interpreted together with complementary theoretical and methodological
literature. Rather than reporting bibliometric indicators, the review synthesizes the field
across three dimensions: the evolution of the SBM concept, its dominant design logics and
archetypes, and its contemporary thematic landscape. The findings trace a progression
from foundational triple-bottom-line conceptualization, through archetype- and tool-based
design approaches such as the Triple-Layered Business Model Canvas and pattern tax-
onomies, toward digitally enabled, circular, and resilience-oriented models. These patterns
are interpreted through complementary theoretical lenses—the resource-based and natural-
resource-based views, dynamic capabilities, information-processing theory, and stakeholder
theory. The review consolidates these insights into an integrative conceptual framework
that links theoretical foundations, value-design dimensions, enabling capabilities, and
triple-bottom-line outcomes. It further discusses implications for managers and outlines a
research agenda emphasizing digital and circular enablers, longitudinal designs, and the
under-examined context of emerging markets, with an applied emphasis on Central Asia
and Kazakhstan.

Keywords: sustainable business models; business model innovation; circular economy;
triple bottom line; triple-layered business model canvas; sustainability; conceptual review;
emerging markets; Central Asia; Kazakhstan

1. Introduction

The business model concept has become a central lens in management research for
explaining how firms organize value creation, delivery, and capture [1-3]. Scholars have
used it to analyze value creation in digital and networked contexts [4], to frame the
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opportunities and barriers of business model innovation [5], and to trace the concept’s
origins and development [6]. Building on the recognition that business models matter
for competitive outcomes [7], the concept has been progressively extended to encompass
sustainability. A sustainable business model (SBM) reframes the conventional logic of value
creation so that economic returns are pursued together with—rather than at the expense of—
environmental integrity and social welfare across a broad network of stakeholders [8-10].
This reframing responds to mounting pressure on firms to decouple growth from resource
depletion and social harm and to translate sustainability commitments into the architecture
of how they actually do business [11,12]. As a result, SBMs are increasingly viewed as an
important lever for embedding sustainability into corporate strategy and as a plausible
source of competitive advantage [13,14].

Despite this momentum, SBM research remains conceptually fragmented. Defini-
tions proliferate across overlapping traditions—sustainability-oriented, circular, social-
enterprise, and product-service perspectives—often without a shared vocabulary or bound-
ary conditions [13,15,16]. Design contributions have multiplied in parallel: archetype
taxonomies [10], canvas-based design tools such as the Triple-Layered Business Model Can-
vas (TLBMC) [14], pattern libraries [17], and structured innovation processes [13] coexist
but are rarely integrated into a coherent account of how SBMs are conceived, enabled, and
governed. Empirical evidence on the relationship between sustainability practices and
performance is similarly mixed, and much of the literature remains descriptive rather than
explanatory [16,18]. Recent contributions in Sustainability illustrate both the field’s vital-
ity and its dispersion, mapping sustainable and circular business model innovation [16],
design-thinking approaches [19], and organizational-design perspectives [20] without yet
converging on an integrative synthesis.

Several reviews have advanced the field by clarifying concepts [13], question-
ing whether SBM research is an emerging field or a passing fancy [15], typologizing
circular business model patterns [21], reviewing circular business models and their
innovation [22,23], and assessing design tools [24]. At a higher level of aggregation, an
umbrella review of 57 systematic literature reviews has organized the antecedents and
outcomes of sustainable business model innovation into an integrative framework [25],
while bibliometric analyses have mapped the field’s intellectual structure and its accel-
erating publication dynamics [26]. These contributions are valuable, yet they tend to
examine the SBM concept, its design archetypes, or its emerging technological frontier
in isolation. Less attention has been paid to connecting the consolidated conceptual core
of SBM research with its rapidly evolving thematic frontier—digitalization, circularity,
and resilience—and to interpreting both through an explicit theoretical scaffold. This
leaves a gap for an integrative perspective that links the structural development of the
field, its dominant design logics, and the theoretical mechanisms through which SBMs are
expected to generate sustainable value. The need for such integration is especially acute
for emerging and resource-dependent economies, including those of Central Asia, where
sustainability transitions are accelerating but remain weakly theorized [27]. The Central
Asian emphasis in this review reflects both this documented gap in the literature and the
authors’ institutional grounding in the region; it is developed in Section 4.3 as a deliberate
applied extension of the conceptual framework, rather than as an ancillary case study.

This study addresses that gap through a structured, PRISMA-informed conceptual
review of the SBM literature published between 2008 and 2025. The approach is deliber-
ately interpretive rather than metric-driven: it does not compute citation counts or apply
automated topic models, but instead synthesizes foundational and recent contributions
qualitatively to clarify the field’s evolution, design logics, and thematic structure. The
review follows a gap—method-insight logic. The gap concerns the limited integration of the
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mature conceptual core of SBM research with its emerging digital and circular frontier. The
method combines a transparent review protocol with theory-informed thematic synthesis.
The insight lies in explaining how foundational concepts, design archetypes, enabling
capabilities, and triple-bottom-line outcomes are connected. The research objectives are
stated accordingly. PRISMA 2020 is applied specifically to the identification and screening
stages, where its structured reporting supports transparency and reproducibility; the nar-
rative synthesis itself follows established guidance for integrative and thematic literature
reviews [28,29] rather than treating PRISMA as a meta-analytic checklist to be satisfied in
full. Relative to prior SBM reviews, which have examined the concept, its design archetypes,
or its digital and circular frontier largely in isolation [13,15,21-26], the distinctive contribu-
tion of this review is to connect these strands explicitly through a shared theoretical scaffold,
yielding an integrative framework rather than an additional domain-specific synthesis.

RO-1. To trace the conceptual evolution of SBM research between 2008 and 2025 and
to characterize its principal phases of development.

RO-2. To synthesize the dominant design logics, archetypes, and recurring themes of
SBM research, distinguishing well-established areas from emerging directions.

RO-3. To integrate these insights into a theory-informed conceptual framework that
links foundations, design dimensions, enablers, and outcomes, and to derive implications
for practice and future research.

The remainder of the paper is organized as follows. Section 2 defines the SBM concept,
describes the review approach, and introduces the theoretical lenses. Section 3 presents
the findings: the evolution of SBM research, its archetypes and design logics, its the-
matic landscape, and an integrative conceptual framework. Section 4 discusses theoretical
and managerial implications, considers SBMs in emerging-market contexts, and outlines
limitations and future research. Section 5 concludes.

2. Conceptual Background and Review Approach
2.1. Defining Sustainable Business Models

The business model is commonly understood as a simplified representation of how an
organization creates, delivers, and captures value [1,3]. Foundational work framed the busi-
ness model as an activity system [4], emphasized its strategic and value-capturing role [2,7],
and charted its conceptual development and persistent definitional ambiguity [5,6]. Sus-
tainability scholars extended this logic by arguing that value should be conceived in plural
terms, spanning the economic, environmental, and social dimensions of the triple bottom
line (TBL) [30]. Early conceptual work characterized the sustainability business model as
one that internalizes social and environmental considerations into its core value proposition
and stakeholder relationships rather than treating them as peripheral add-ons [8,9]. Build-
ing on this foundation, SBMs are now generally defined as models that create value for, and
in collaboration with, a broad range of stakeholders while reducing negative and increasing
positive externalities for society and the natural environment [10,13]. Complementary
perspectives broaden the notion of value still further, for example by drawing attention
to value that remains uncaptured—surplus, absent, missed, or destroyed—as a trigger
for sustainable business model innovation [31], and by clarifying the activities, design
themes, and value functions that make a business model sustainable [32]. The field has also
examined the converse case of unsustainable business models that institutionalize social
and environmental harm [33], and has debated whether SBM scholarship constitutes an
emerging field or a passing fancy [15].

Two adjacent streams have shaped the contemporary understanding of SBMs. The first
is sustainable business model innovation (SBMI), which concerns the processes through
which firms reconfigure value-creation logics toward sustainability [13,18], supported by
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design-thinking and value-mapping methods that operationalize the modeling process in
practice [34]. The second is the circular economy, which reframes value creation around
closed material and energy loops, reuse, remanufacturing, and resource recovery [35].
Circular business models are increasingly treated as a sustainability-oriented subclass
of SBMs, and the boundary between sustainable and circular models has become a pro-
ductive area of synthesis [22,36,37]. Throughout this review, SBMs are treated as the
encompassing category, with circular models understood as one prominent and rapidly
maturing manifestation.

2.2. Review Approach and Protocol
2.2.1. Methodological Positioning

This study adopts an integrative literature review design [38,39]. Integrative reviews
are considered the appropriate review form when a field has accumulated a substantial
but fragmented body of knowledge and when the intended contribution lies in critique,
re-conceptualization, and framework building rather than in the statistical aggregation of
effect sizes [38,40]. Accordingly, the review combines the procedural transparency of sys-
tematic approaches with the conceptual ambition of integrative synthesis: the identification
and screening stages follow an explicit, reproducible protocol informed by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) framework [41]
and by established guidance on evidence-informed management reviews [42,43], while
the analysis stage is concept-centric rather than study-centric, organizing the literature
around ideas, design logics, and theoretical mechanisms instead of individual articles [42].
This hybrid positioning is consistent with contemporary typologies of review research,
which distinguish domain-based, theory-based, and framework-development reviews as
complementary contribution types [28,40].

This review combines two complementary layers. Its identification and screening
stages follow the PRISMA 2020 statement [41]: a systematic database search was conducted,
records were screened against explicit eligibility criteria, and the resulting corpus of in-
cluded studies is reported in full, with counts at every stage, in Table 1, Figure 1, and the
completed checklist in Appendix A. Its analysis stage is qualitative rather than statistical:
because the included studies vary widely in constructs, measures, and methods, findings
are synthesized narratively through the thematic procedure described in Section 2.2.3 rather
than pooled in a meta-analysis. This combination is well suited to a field whose principal
challenge is conceptual integration rather than the absence of primary studies—a challenge
documented by the umbrella review of 57 systematic reviews in this domain [25]—and
it complements rather than replaces the bibliometric and machine-learning approaches
increasingly applied to the field and to adjacent domains [26,44]. The review protocol was
registered with OSF Registries (https://osf.io/8m26v/, accessed on 1 August 2026) prior
to full-text screening; PROSPERO was not used because it does not accept protocols for
reviews outside health-related fields. No amendments were made to the protocol after reg-
istration. Screening and full-text eligibility assessment were conducted by a single author
(T.K.), without a second independent screener or a calculated inter-coder agreement statistic
(Section 4.4). A validated risk-of-bias instrument (e.g., the Mixed Methods Appraisal Tool
or the Critical Appraisal Skills Programme (CASP) checklists [45]) was not adapted for
this corpus because the 30 included studies span conceptual, qualitative, and quantitative
contributions of differing formal structure, for which a single standardized instrument does
not straightforwardly apply; adapting such an instrument for a more homogeneous future
corpus is noted as a direction for future research in Section 4.4.
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Table 1. Overview of the review approach and protocol (Source: Authors).

Protocol Element

Description

Review type

PRISMA 2020-guided systematic identification and screening [41], combined with
qualitative narrative /thematic synthesis (not meta-analysis).

Databases

Scopus and Web of Science.

Time frame

2008-2025.

Search fields

Scopus TITLE-ABS-KEY and Web of Science TS (topic).

Core search terms

(“sustainable business model” OR “business model for sustainability” OR “sustainable
business model innovation” OR “circular business model”). Full per-database strings
(Appendix B, Table A2): Scopus—TITLE-ABS-KEY(“sustainable business model*” OR
“business model* for sustainab*” OR “sustainable business model innovation” OR “circular
business model*”) AND PUBYEAR > 2007 AND PUBYEAR < 2026 AND DOCTYPE(ar)
AND LANGUAGE(English); Web of Science—TS = (“sustainable business model*” OR
“business model* for sustainab*” OR “sustainable business model innovation” OR “circular
business model*”), refined to Article, English, 2008-2025. The complete strings, including
all truncation and field-code variants used, are provided in Appendix B (Table A2).

Inclusion

Published 2008-2025; peer-reviewed journal articles; written in English; empirical research
(quantitative, qualitative, or mixed methods); directly addressed the review’s topic and
objectives; full text available.

Exclusion

Duplicate publications; conference abstracts, editorials, book reviews, dissertations, or
theses; studies outside the review’s scope; articles without empirical data; non-English
publications; full text unavailable; insufficient methodological quality.

Records

300 records identified through database searching; 45 duplicates removed; 255 records
screened; 185 excluded at title/abstract screening; 70 full-text articles assessed for
eligibility; 40 excluded at full-text stage (see Figure 1 for reasons); 30 studies included in
qualitative synthesis.

Screening

Two-stage manual screening: (i) title-abstract relevance; (ii) full-text assessment against
inclusion criteria. No automated decision tools. Conducted by a single author (T.K.); no
second independent screener or inter-coder agreement statistic (Section 4.4).

Quality appraisal

Methodological quality was assessed narratively during full-text screening; articles lacking
sufficient methodological clarity or reliability were excluded (n = 7). No formal validated
risk-of-bias instrument was applied, consistent with a qualitative (non-meta-analytic)
synthesis design. MMAT and CASP [45] were considered but not adapted, because the
corpus mixes conceptual, qualitative, and quantitative contributions for which a single
standardized instrument does not straightforwardly apply (see Section 2.2.1).

Complementary search

Backward and forward citation snowballing from foundational works [42].

Synthesis

Three-stage thematic synthesis [29]: (i) familiarization and open coding; (ii) concept-matrix
categorization across evolution, archetypes/design logics, and contemporary themes [42];
(iif) theoretical abstraction into a conceptual framework [46].

Trustworthiness

Credibility, dependability, confirmability, and transferability criteria [47]; protocol-based
audit trail. Applied at the level appropriate to single-reviewer, non-meta-analytic synthesis;
does not substitute for multi-reviewer inter-rater evidence (Section 4.4).

Registration

Registered with OSF Registries (https://osf.io/8m26v/, accessed on 1 August 2026) prior
to full-text screening. PROSPERO was not used because it does not accept protocols for
reviews outside health-related fields. No amendments were made to the protocol after
registration.

Tools

Zotero for reference management; NVivo for qualitative coding; conceptual diagrams
constructed by the authors.

Note: In the search strings, the asterisk (*) denotes right-hand truncation, retrieving morphological variants (e.g.,

i

“model”/“models”, “sustainable” /“sustainability”).

https://doi.org/10.3390 /world7080139


https://osf.io/8m26v/
https://doi.org/10.3390/world7080139

World 2026, 7, 139

6 of 22

Records identified through
database searching (Scopus, Web of
Science; 2008-2025)

(n'= 300)

Duplicate records
removed
(n = 45)

Identification

Records screened
(title and abstract)
(n = 255)

Records excluded
(n = 185)

Screening

Eligibility

Full-text articles excluded (n = 40):
* Wrong study design (14)
Full-text articles assessed « Not related to objectives (10)
for eligibility * Insufficient methodological

+ Full text unavailable (5)

« Non-English language (2)
onference abstract/
editorial only (2)

Studies included in qualitative
(narrative/thematic) synthesis
(n = 30)

Included

Figure 1. PRISMA 2020 flow diagram of record identification, screening, eligibility assessment, and
inclusion (adapted from Page et al. [41]) (Source: Authors).

2.2.2. Search Strategy and Corpus Construction

The literature was identified through Scopus and Web of Science using title-abstract—
keyword queries combining business-model terminology with sustainability and circularity
terms (for example, “sustainable business model”, “business model for sustainability”,
“sustainable business model innovation”, and “circular business model”), limited to peer-
reviewed, English-language journal articles published between 2008—the year of the first
explicit conceptualizations of the sustainable business model [8]—and 2025. The search
returned 300 records; after removing 45 duplicates, 255 unique records were screened
by title and abstract, of which 185 were excluded for lacking clear conceptual relevance
to SBMs (e.g., corporate-sustainability or CSR studies without a business-model focus).
The remaining 70 full-text articles were assessed against the eligibility criteria in Table 1;
40 were excluded for wrong study design (14), lack of relevance to the review’s objectives
(10), insufficient methodological quality (7), unavailable full text (5), non-English language
(2), or conference-abstract/editorial format (2). The remaining 30 studies were retained
and synthesized qualitatively; the full flow is reported in Figure 1. Database searching was
complemented by backward and forward citation snowballing from the foundational works
identified in Section 2.1, a strategy recommended for concept-centric reviews to reduce
the risk of database- and keyword-driven omissions [13,42]. Beyond these 30 systemati-
cally identified empirical studies, the manuscript additionally cites established theoretical,
methodological, and review-methods sources (e.g., the theoretical lenses in Section 2.3
and the review-design literature in Section 2.2.1) to develop and interpret the concep-
tual framework; these sources were identified through targeted, non-systematic searching
rather than the database protocol above and are distinguished from the 30 included studies
throughout the Findings in Section 3. The review protocol is detailed in Table 1. No formal
saturation criterion was applied at any stage; completeness at the full-text stage instead
reflects exhaustive assessment of all 70 retrieved articles against the eligibility criteria in
Table 1, rather than saturation-based sampling. Because the inclusion criteria required em-
pirical data, potentially influential conceptual or theoretical contributions were necessarily
excluded from the 30-study systematic corpus at this stage; such works are, where relevant,
incorporated separately as non-systematic theoretical sources, as noted above, and their
possible omission from the systematic corpus is acknowledged as a limitation in Section 4.4.
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2.2.3. Analysis and Synthesis Procedure

The retained corpus was analyzed through a three-stage thematic synthesis adapted
from established thematic analysis procedures [29]. In the first stage (familiarization
and open coding), each contribution was read in full and coded for its definitions, value
logics, design tools, mechanisms, contexts, and theoretical anchoring. In the second stage
(categorization), codes were consolidated in a concept matrix [42] and organized along
the three analytic dimensions that structure Section 3: the temporal evolution of the field,
its archetypes and design logics, and its contemporary thematic landscape. In the third
stage (theoretical abstraction), descriptive categories were progressively abstracted into
higher-order theoretical themes, following the general logic of moving from first-order
concepts to second-order themes and aggregate dimensions [46]; the aggregate dimensions
correspond to the layers of the integrative framework presented in Section 3.4. Throughout
the second and third stages, each emerging theme was interrogated through the theoretical
lenses introduced in Section 2.3, so that the resulting framework is explanatory rather
than merely descriptive. Coding was carried out in NVivo, and coding and categorization
decisions were documented in the review protocol to preserve an audit trail from search
terms to framework elements.

2.2.4. Rigor and Trustworthiness

Because the synthesis is qualitative and interpretive, rigor is assessed against the
trustworthiness criteria of credibility, dependability, confirmability, and transferability [47].
These criteria are applied at the level appropriate to a single-reviewer, non-meta-analytic
synthesis: they support methodological transparency and traceability, but—as noted in
Section 4.4—they do not substitute for the inter-rater reliability evidence associated with
multi-reviewer systematic reviews. Credibility is supported by triangulation across two
databases (Scopus and Web of Science) and across review genres—conceptual, systematic,
bibliometric, and umbrella reviews [13,25,26]—so that the identified patterns do not depend
on a single evidence stream. Dependability is supported by the documented protocol in
Table 1, which provides an audit trail covering search strings, screening criteria, and
synthesis stages. Confirmability is supported by anchoring every interpretive claim in
cited, verifiable published sources and in established theory rather than in unreported data.
Transferability is addressed through explicit attention to boundary conditions, in particular
the emerging-market and Central Asian contexts examined in Section 4.3. The remaining
limitations of the design—including the absence of formal inter-coder reliability statistics
and of quantitative corpus indicators—are acknowledged in Section 4.4.

2.3. Theoretical Lenses

To move beyond description, the thematic patterns identified in this review are inter-
preted through a set of complementary management theories. These lenses are not treated as
competing explanations but as partial accounts that together clarify how SBMs are expected
to generate sustainable value. The resource-based view (RBV) frames sustainability-related
capabilities as strategic resources [48]; the natural-resource-based view (NRBV) links com-
petitive advantage explicitly to environmental capabilities such as pollution prevention,
product stewardship, and sustainable development [49]; dynamic capabilities theory (DCT)
explains how firms sense, seize, and reconfigure resources under change [50], a logic
recently connected directly to business models [51] and to the organizational-design condi-
tions for sustainable business model innovation [52]—including leadership commitment,
organizational culture, employee engagement, innovation capability, and digital maturity
as the conditions through which sensing and seizing capabilities are translated into opera-
tional reconfiguration; information-processing theory (IPT) and its organizational extension
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(OIPT) account for the role of digital technologies in reducing information asymmetry
across multi-tier value networks [53]; stakeholder theory situates value creation within a
network of legitimate claims [54]; and the triple bottom line (TBL) provides the normative
rationale that underpins the field [30]. Table 2 summarizes these lenses and their relevance
to SBM research. A complementary organizational-architecture perspective is offered by
the Business Excellence literature, most notably the EFQM 2020 Model, which integrates
purpose, strategy, stakeholder engagement, sustainable value creation, and organizational
transformation within a single management architecture aligned with the UN Sustainable
Development Goals [55]. This literature falls outside the systematically reviewed corpus
but represents a promising direction for future research connecting SBM design with the
organizational conditions that translate sustainability intentions into operational practice.

Table 2. Glossary of theoretical lenses applied in the synthesis (Source: Authors).

Theoretical Lens Relevance to Sustainable Business Models

Resource-Based View (RBV) [48]

Treats sustainability-related capabilities—green
innovation, supplier collaboration, environmental
management—as valuable, rare, and hard-to-imitate
resources that underpin competitive advantage.

Natural-Resource-Based View (NRBV) [49]

Extends RBV by tying advantage to environmental
capabilities: pollution prevention, product stewardship,
and sustainable development; interprets circular and
green value creation.

Dynamic Capabilities Theory (DCT) [50,51]

Explains how firms sense sustainability pressures, seize
opportunities, and reconfigure resources to adapt
business models under regulatory, market, and
technological change.

Accounts for the role of digital technologies—analytics,

Information-Processing Theory (IPT/OIPT) [53] blockchain, AI, IoT—in improving visibility, traceability,

and coordination across multi-tier value networks.

Frames value creation as the management of legitimate

Stakeholder Theory [54] claims across customers, suppliers, communities,

employees, and the natural environment.

Provides the normative foundation of the field by

Triple Bottom Line (TBL) [30] conceptualizing performance across interlinked

economic, environmental, and social dimensions.

Complementary organizational-architecture framework
linking purpose, strategy, stakeholder engagement,

Organizational /Business Excellence (EFQM 2020) [55] sustainable value creation, and transformation; noted as a

direction for future integration rather than part of the
systematic corpus.

3. Findings
3.1. Evolution of Sustainable Business Model Research

The synthesis reveals a discernible pattern of development that can be read as three
overlapping phases (Figure 2). The first phase, spanning roughly 2008-2014, was foun-
dational and conceptual. Scholars defined the sustainability business model, articulated
TBL-based value logics, and grounded the emerging field in the resource-based and natural-
resource-based views [8-10,30,49]. The emphasis lay on establishing the legitimacy of
sustainability within business-model thinking and on distinguishing genuine SBMs from
incremental eco-efficiency or CSR practices, an agenda anticipated by early calls to treat
sustainability as a driver of innovation [56]. The three-phase periodization was derived
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inductively by reading the retained corpus as a whole and identifying where its dominant
conceptual emphasis shifted; the anchor works cited within each phase illustrate that shift
and are not themselves the basis on which the phase boundaries were drawn.

TBL framing, value SBM archetypes, Circular business

for stakeholders, Triple-Layered BMC, models, Al / digital
definitions of the SBM; business model enablers, resilience,
RBV / NRBV grounding innovation processes emerging-market focus

Phase 1 Phase 2 Phase 3
Foundational concepts Archetypes & design tools Digital, circular & resilient

2008 2014 2018 2025

Figure 2. Three-phase evolution of sustainable business model research, from foundational concep-
tualization through archetype- and tool-based design to digitally enabled, circular, and resilience-
oriented models (Source: Authors).

The second phase, approximately 2014-2018, marked a turn toward design and opera-
tionalization. Contributions in this period produced concrete tools and taxonomies: the
eight SBM archetypes that organize mechanisms for value creation [10]; the Triple-Layered
Business Model Canvas, which augments the conventional canvas with environmental and
social layers [14]; the value-uncaptured perspective as a stimulus for innovation [31]; and
expert-validated pattern taxonomies that consolidate dispersed design knowledge [17,57].
Structured accounts of sustainable business model innovation as a process also emerged
in this period [13], translating the abstract value logics of the first phase into actionable
design vocabularies.

The third phase, from roughly 2018 to 2025, is digitally enabled, circular, and resilience-
oriented. Circular business models matured into a distinct and influential stream [22,35,37],
while digital technologies—analytics, artificial intelligence, blockchain, and platform
models—became central enablers of transparency and coordination, as reflected in recent
bibliometric mappings of green and sustainable innovation [58,59]. Recent contributions
in Sustainability reflect this frontier through work on circular and digital performance
management [60], emerging-economy circularity [27], R&D-driven sustainable innova-
tion in SMEs [61], and systematic and bibliometric reviews of sustainable innovation
performance [62]. Across these phases, the field has moved from defining sustainability as
a strategic orientation toward treating it as a capability-driven, information-intensive, and
increasingly circular process.

3.2. Archetypes and Design Logics

A defining contribution of the field has been the codification of SBM archetypes—
generic mechanisms through which firms can embed sustainability into value creation [10].
These archetypes are conventionally organized into technological, social, and organizational
groupings, reflecting the predominant nature of the change each entails (Figure 3). Techno-
logical archetypes include maximizing material and energy efficiency, creating value from
waste, and substituting with renewables and natural processes. Social archetypes include
delivering functionality rather than ownership—the logic underpinning product-service
systems [63]—adopting a stewardship role, and encouraging sufficiency. Organizational
archetypes include repurposing the business for society and the environment and develop-
ing scale-up solutions. Although the archetypes are analytically distinct, firms typically
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combine several, and the most ambitious SBMs integrate mechanisms across all three

groupings [10,16].

Technological grouping

Sustainable Business Model
Archetypes

|

Social grouping

Maximise material &
energy efficiency

Deliver functionality
rather than ownership

I

I

Repurpose for society
/ environment

Create value from

Adopt a stewardship
role

T

Substitute with renewables
& natural processes

Encourage sufficiency

Develop scale-up
solutions

Grouping after Bocken et al. (2014); archetypes span environmental, social and economic value creation

Figure 3. Taxonomy of sustainable business model archetypes, grouped into technological, social,
and organizational mechanisms of value creation (grouping after Bocken et al. [10]; figure constructed
by the authors).

Design tools complement the archetypes by supporting the actual construction of
SBMs. The Triple-Layered Business Model Canvas is the most widely adopted of these: it
extends the original business model canvas [3] with an environmental layer informed by life-
cycle thinking and a social layer informed by a stakeholder perspective, making the three
types of value explicit and mutually visible [14]. Pattern-based approaches consolidate
this knowledge into reusable design building blocks: the sustainable business model
pattern taxonomy organizes forty-five patterns into expert-validated groups [17], and a
parallel research agenda has examined their methodological status and use [57]. Process-
oriented contributions situate these tools within iterative innovation cycles, emphasizing
experimentation, prototyping, and stakeholder engagement [13,19], while attention to
organizational design and dynamic capabilities clarifies the barriers and drivers that shape
whether such innovation succeeds [52]. Within the circular stream, a dedicated body of
tools and pattern libraries supports the design of closed-loop models [21,24,64]. Table 3
consolidates the archetypes with representative mechanisms and example applications.

These contributions differ markedly, however, in evidentiary maturity. The TLBMC
and the archetype taxonomy are the most consistently applied and empirically illustrated
design tools within the corpus, functioning as practical translation devices more than
as tested causal models. Pattern libraries and process-oriented innovation frameworks
remain largely conceptual, with adoption and effectiveness reported mainly through case
description rather than systematic empirical testing. Where the corpus links design choices
to outcomes at all, it does so through organizational-design and dynamic-capabilities
explanations [52] rather than through direct tests of archetype performance; a system-
atic comparison of which archetypes and tools are empirically supported, which remain
conceptual, and which lack any empirical grounding remains a needed direction for
future research.
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Table 3. Sustainable business model archetypes, mechanisms, and representative applications
(synthesized after Bocken et al. [10] and circular-model literature [21,22,27]).

Archetype Grouping Representative Mechanisms Example Applications
Maximize material and energy efficiency; Lean and clean production; industrial
Technological create value from waste; substitute with symbiosis; renewable-energy and
renewables and natural processes. bio-based inputs.
Deliver functionality rather than Product-service systems and
Social ownership; adopt a stewardship role; servitization [63]; certification and ethical
encourage sufficiency. sourcing; demand-moderating models.
o Repurpose the business for society and the Hybrid and SOCla! enterprises; 1nc1u51v.e and
Organizational base-of-pyramid models; collaborative

environment; develop scale-up solutions. .
scaling platforms.

Circular (cross-cutting)

Close, slow, and narrow resource loops Take-back and refurbishment schemes;
through reuse, remanufacturing, recycling, sharing platforms; closed-loop supply
and reverse logistics. networks [22,27].

3.3. Thematic Landscape of Contemporary Research

Beyond the foundational concepts and archetypes, the recent literature is organized
around several recurring themes (Figure 4). At the center lies the enduring concern with
value creation, delivery, and capture, which connects every other theme. Surrounding it are
five prominent clusters. Circular business models constitute the most developed emerging
cluster, integrating resource-loop strategies into the SBM logic [22,37,60] and increasingly
examined through dedicated reviews and case-based syntheses [23,65]. Digital and Al-
enabled models form a fast-growing cluster in which data analytics, artificial intelligence,
and blockchain function as enablers of transparency and decision support [58,59]. Empirical
work in this cluster indicates that institutional pressures and data-analytics resources
jointly shape the adoption of Al-enabled sustainable manufacturing and circular-economy
capabilities [66], while recent PRISMA-based systematic reviews confirm the rapid but
still fragmented growth of Al applications in the sustainable and circular economy [67].
Servitization and product-service systems represent a distinct design logic that shifts value
from ownership to performance [14,63]. Governance and collaboration capture the inter-
organizational and stakeholder mechanisms through which SBMs are coordinated and
legitimized [12,68]. Finally, sector applications and emerging-market contexts reflect the
field’s expansion into specific industries and economies, where regulatory and institutional
conditions shape feasibility [27,61]. Keyword-based analyses of circular business model
innovation confirm the growing prominence and dispersion of these themes [69].

These themes differ in maturity and in their degree of integration with the conceptual
core. Circularity, servitization, and value creation are well consolidated and theoreti-
cally grounded; digital and Al-enabled models are highly active but still consolidating
their theoretical contribution, which depends on explaining how technologies function
as information-processing and coordination mechanisms rather than merely as tools [59].
Sector- and context-specific themes, including emerging-market applications, remain com-
paratively fragmented and only partially connected to the dominant agenda [20,27]. Table 4
summarizes the thematic dimensions, their representative focus, and their relationship to
the conceptual core.

A related and still-emerging thread concerns how triple-bottom-line outcomes are
actually measured. The corpus discusses TBL outcomes primarily in conceptual terms; it
engages comparatively little with the KPI frameworks, ESG metrics, maturity-assessment
models, and performance-measurement systems that operationalize those outcomes in
practice. Given the growing prominence of ESG reporting requirements, this measurement
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layer constitutes an emerging companion thread to the thematic landscape mapped above,
and a priority for future thematic synthesis.

Circular .
business Digital &
models Al-enabled
models

Value
creation,
delivery &
capture

Servitization
& PSS

Governance &
collaboration

Figure 4. Thematic landscape of contemporary sustainable business model research, organized
around a central value-creation core and adjacent clusters (Source: Authors).

Table 4. Thematic dimensions of contemporary sustainable business model research (Source: Authors).

Thematic Dimension Representative Focus Relation to Core

Sustainable value propositions; multi-stakeholder

value; value-uncaptured logic [31,32]. Conceptual core.

Value creation, delivery and capture

Closed loops; reuse, remanufacturing, recycling;

circular value recovery [22,37,60]. Consolidated extension.

Circular business models

Analytics, Al blockchain, platforms as transparency

Digital and Al-enabled models and coordination enablers [58,59].

Active, consolidating.

Functionality and outcome-based value; ownership

shifts [14,63]. Consolidated extension.

Servitization and product-service systems

Partnerships, stakeholder engagement, and adaptive

governance [12,68]. Consolidated extension.

Governance and collaboration

Industry-specific and emerging-economy

applications and constraints [27,61]. Fragmented frontier.

Sector and emerging-market contexts

3.4. An Integrative Conceptual Framework

Synthesizing the evolution, archetypes, and themes, Figure 5 presents an integrative
conceptual framework for SBMs. The framework is organized into four interacting layers.
At its base lie the theoretical foundations—RBYV, NRBV, dynamic capabilities, information-
processing theory, stakeholder theory, and the triple bottom line [30,48-51]—which provide
the explanatory mechanisms for the layers above. The first substantive layer comprises
the value foundations of an SBM: a sustainable value proposition, a triple-bottom-line
value logic, and a stakeholder value network. The second layer comprises design and ca-
pability enablers, including business model innovation, servitization and product-service
systems, and digital and data capabilities. The third layer comprises governance and
transition mechanisms—collaboration and partnerships, circular value recovery, and adap-
tive governance—that translate design into sustained operation. The dashed boundary
around these layers signals that their interactions are iterative and bidirectional rather than
strictly sequential.
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Contextual & Emerging Layer

Circular & Digital / Al Emerging-market Sector
resource loops enablers contexts applications

1 I
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| I
| I
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1 I
! Sustainable value Business model Collaboration & |
1 proposition innovation partnerships I
I |
| > > I
| Triple-bottom-line Servitization / Circular value I
1 logic PSS recovery I
| I
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1 Stakeholder value Digital & data Adaptive |
| network capabilities governance |
1 I
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Sustainable Value Outcomes (Economic - Environmental - Social)
Competitive Resource Stakeholder Resilience &
advantage efficiency well-being legitimacy

Theoretifal foundations: RBV - NRBV - Dynamic Capabilities - Information-Processing (IPT/OIPT) - Stakeholder Theory - Triple Bottom Line

Figure 5. Integrative conceptual framework for sustainable business models, linking theoretical
foundations, value-design dimensions, enabling capabilities, contextual themes, and triple-bottom-
line outcomes (Source: Authors).

Two further layers frame the model. A contextual and emerging layer—circular and
resource loops, digital and Al enablers, emerging-market contexts, and sector applications—
shapes how the core layers are configured in practice. At the base of the value architecture
lie the sustainable value outcomes the model is intended to produce: competitive advantage,
resource efficiency, stakeholder well-being, and resilience and legitimacy, spanning the
economic, environmental, and social dimensions. The framework thus links what the
field has consolidated (value foundations and design logics) with where it is expanding
(digital, circular, and context-specific frontiers), and clarifies the theoretical mechanisms
that connect them. Although presented in layers for expository clarity, the framework
is not strictly sequential: value outcomes feed back into value foundations and design
enablers through organizational learning and adaptation, and governance mechanisms
are continuously reconfigured as firms accumulate experience. This system’s perspective—
emphasizing feedback loops, learning, and continuous transformation, consistent with the
dynamic-capabilities lens introduced in Section 2.3—is reflected in the dashed, iterative
boundary shown in Figure 5.

4. Discussion
4.1. Theoretical Implications

The synthesis suggests that SBM research has not converged on a single theoretical
core but is better understood as a pluralistic, multi-theoretical domain. From the RBV and
NRBYV perspectives, sustainability-oriented resources and environmental capabilities are
expected to enhance a firm'’s ability to convert SBM practices into economic, environmental,
and social performance, and the co-evolution of these capabilities creates complementarities
that isolated initiatives cannot achieve [48,49]. From a dynamic-capabilities perspective,
SBMs are most effective when firms can sense sustainability pressures, seize emerging
opportunities, and reconfigure their value-creation logics under uncertainty; adopting
sustainability practices without corresponding adaptive governance and supportive or-
ganizational design may yield diminishing returns [50-52]. From information-processing
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perspectives, digital technologies strengthen SBMs primarily by reducing information
asymmetry and improving coordination across value-network tiers rather than by their
mere adoption [59]. Read together, these lenses imply that sustainable value is contingent
on the synergistic interplay of resources, environmental strategy, adaptive capacity, and
information-processing mechanisms, moderated by contextual factors such as regulation
and stakeholder pressure. The integrative framework presented in Section 3.4 is theoretical
and interpretive: it consolidates patterns identified through qualitative synthesis rather
than through statistical testing, and its proposed relationships among value foundations,
capabilities, and outcomes require future empirical validation before they can be treated as
tested causal claims.

4.2. Managerial Implications

For practitioners, the framework implies that sustainability is unlikely to succeed
as a set of isolated initiatives and is better approached as an integrated, multi-layered
process linking value foundations, design enablers, governance, and context. Table 5
translates the framework into a managerial roadmap organized around six priorities,
from establishing a measurable sustainability baseline to adapting strategies to sector-
specific conditions. The roadmap emphasizes defining a value baseline against triple-
bottom-line indicators; selecting and combining archetypes and patterns appropriate to the
firm’s context [10,17]; investing in digital and data capabilities that improve transparency
and coordination [58,59]; embedding circular value-recovery mechanisms [22,27]; using
structured, multi-criteria evaluation to balance competing sustainability objectives [50]; and
aligning governance and collaboration with external regulation, shared-value opportunities,
and stakeholder expectations [12,56,68,70].

Table 5. Managerial roadmap for sustainable business model design and implementation (Source:
Authors).

Managerial Priority

Define a value baseline

Indicative Actions Supporting Concepts/Tools
Map current value creation against
economic, environmental, and social TBL metrics; TLBMC [14];
indicators; identify gaps and uncaptured value-uncaptured lens [31].
value.

Select and combine archetypes organizational mechanisms fitting the

Choose technological, social, and SBM archetypes [10];

firm’s context pattern taxonomies [17,21].

Invest in analytics, traceability, and

Build digital and data capabilities platforms to improve visibility and AI/ML, blockchain, IoT [58,59]; OIPT.

coordination.

Embed circular value recovery

Design take-back, reuse,

remanufacturing, and closed-loop flows. Circular business models [22,27,57].

Balance sustainability trade-offs transparently across cost, impact, and

Evaluate competing objectives Multi-criteria evaluation; dynamic

resilience. capabilities [50,52].

Align governance and context stakeholders; pursue shared value; tailor

Coordinate with partners, regulation, and Stakeholder theory; shared value [70];

to sector and market. collaboration [12,68]

Note: Table 5 translates the conceptual framework in Section 3.4 into prescriptive managerial actions. Several
indicative actions draw on theoretical/conceptual literature (e.g., refs. [50,52]) rather than directly on the
30 empirically included studies; the table should be read as a prescriptive translation of the framework, not
as a summary of empirical findings from the systematic corpus.
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4.3. Regional Application: Sustainable Business Models in Central Asia and Emerging Markets

This section extends the review’s findings to the Central Asian context, drawing
substantially on sources outside the 30-study systematic corpus (refs. [71-74]) to illustrate
the framework’s practical applicability. A recurring but under-developed theme concerns
the transfer and adaptation of SBMs to emerging-market contexts, and Central Asia offers
a particularly instructive setting. Much of the foundational literature was developed
in high-income economies, yet the constraints and opportunities of emerging markets
differ markedly: institutional voids, informal markets, infrastructure gaps, and resource
dependence can simultaneously hinder conventional implementation and create distinctive
openings for frugal, inclusive, and circular models [27,61]. Kazakhstan, the largest Central
Asian economy, exemplifies these tensions. Its economy remains heavily resource-intensive
and coal-dependent, yet national policy—anchored in the Green Economy Plan and a
2060 carbon-neutrality ambition—has begun to reorient firms toward low-carbon and
circular value creation, supported by emerging green-finance mechanisms [72]. Studies of
industrial regions show that ESG transformation and eco-branding are becoming sources
of stakeholder value for resource-based firms [71], while analyses of the oil-and-gas sector
demonstrate how circular-economy principles can be embedded at the regional level to
reduce emissions and recover value from waste streams [73].

At the enterprise level, circular entrepreneurship is emerging as a vehicle for sustain-
able value creation, yet small and medium-sized enterprises in Kazakhstan face persistent
barriers—limited financing, weak regulatory and institutional support, and low public
awareness—that constrain the adoption of circular business models [74]. These findings
echo the broader emerging-market literature [27,61] and underscore that the effectiveness
of SBMs is contingent on local capabilities and supportive governance rather than on design
templates alone. For Central Asia, the integrative framework presented in Section 3.4 can
serve as an adaptable template: its layered structure allows managers and policymakers
to consolidate value foundations and governance mechanisms—such as ESG disclosure,
green finance, and stakeholder collaboration [71,72]—before pursuing capital-intensive
digital enablers. This sequencing is well suited to contexts where sustainability institutions
are still maturing, and it positions the region’s resource-intensive sectors, agri-food systems,
and renewable-energy transition as priority domains for context-sensitive SBM design.
Empirical research on SBMs in resource-dependent emerging economies thus represents a
promising and largely open avenue.

4.4. Limitations and Future Research Directions

Several limitations should be acknowledged. First, as an integrative conceptual re-
view, this study synthesizes the literature qualitatively and does not quantify the field
through citation or co-occurrence metrics; complementary bibliometric and topic-modeling
analyses, already demonstrated for the SBMI field itself [26] and for adjacent domains [44],
could triangulate and extend the patterns identified here. Second, the purposive corpus,
although anchored in foundational and recent contributions, is not exhaustive, and ad-
jacent terminologies (for example, ESG- or responsibility-oriented models) may extend
the boundaries of the field [15]. Third, the synthesis relies on published conceptual and
review work rather than primary empirical testing of the proposed framework. Fourth,
screening and full-text eligibility assessment were conducted by a single author without a
second independent screener or a formal inter-coder reliability statistic, and no validated
risk-of-bias instrument (e.g., MMAT or CASP) was applied; adapting such instruments to a
more homogeneous future corpus is a natural extension of this protocol. Fifth, restricting
inclusion to English-language publications, while standard practice, likely excludes rele-
vant Russian- and Kazakh-language literature bearing directly on the Central Asian and
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Kazakhstani context discussed in Section 4.3, compounding the absence of bibliometric
coverage noted above.

These limitations point to a clear research agenda. Future work could empirically
test how value foundations, dynamic capabilities, and digital information-processing
mechanisms jointly influence SBM performance across sectors and regions, ideally through
longitudinal and mixed-method designs. Advanced analytical approaches, including
structural equation modeling and partial least squares (PLS-SEM), offer strong potential
for examining the relationships among SBM enablers and outcomes. Particular attention is
warranted to digital and circular enablers, to governance mechanisms under conditions of
data sharing and algorithmic transparency, and to the under-examined dynamics of SBMs
in emerging markets—especially resource-dependent economies in Central Asia, where
circular and green-finance instruments are expanding rapidly [72,74]. Comparative and
longitudinal studies across Central Asian economies could clarify how institutional reform,
green finance, and digitalization jointly shape SBM adoption. Such work would strengthen
both the theoretical maturity and the practical relevance of the field.

5. Conclusions

This study set out to consolidate a conceptually dispersed field through a structured,
theory-informed integrative review of sustainable business model research published
between 2008 and 2025. Each of the three research objectives has been addressed. In
response to RO-1, the synthesis traced a coherent three-phase trajectory—from foundational
triple-bottom-line conceptualization (2008-2014), through archetype- and tool-based design
(2014-2018), to a digitally enabled, circular, and resilience-oriented frontier (2018-2025)—
showing that the field has matured from defining sustainability as a strategic orientation
toward treating it as a capability-driven and information-intensive process. In response
to RO-2, the review consolidated the dominant design logics of the field: the archetype
taxonomy, the Triple-Layered Business Model Canvas, and pattern-based approaches
were shown to form a cumulative design vocabulary, while the contemporary thematic
landscape was organized around a central value-creation core and five adjacent clusters of
differing maturity, of which circularity and servitization are consolidated and digital and
Al-enabled models remain theoretically consolidating. In response to RO-3, these insights
were integrated into a layered conceptual framework that connects theoretical foundations,
value foundations, design and capability enablers, governance and transition mechanisms,
contextual conditions, and triple-bottom-line outcomes.

The contribution of the review is threefold. Theoretically, it moves beyond cataloging
definitions and tools by specifying the mechanisms—resource-based, capability-based,
information-processing, and stakeholder-oriented—through which sustainable business
models are expected to generate value, and by showing how the consolidated core of
the field connects with its expanding digital and circular frontier. Methodologically, it
demonstrates how an integrative conceptual review can combine the procedural trans-
parency of systematic protocols with concept-centric synthesis and explicit trustworthiness
criteria, offering a replicable template for framework-development reviews in adjacent
domains. Practically, the framework and the accompanying managerial roadmap translate
the literature into an actionable sequence—from establishing a triple-bottom-line value
baseline, through archetype selection and capability building, to circular value recovery and
adaptive governance—that practitioners can adjust to their sector and institutional setting.

The findings carry particular significance for resource-dependent emerging economies.
For Central Asia, and for Kazakhstan in particular, the layered structure of the frame-
work suggests a pragmatic sequencing: consolidating value foundations and governance
mechanisms—ESG disclosure, green finance, and stakeholder collaboration—before com-

https://doi.org/10.3390 /world7080139


https://doi.org/10.3390/world7080139

World 2026, 7, 139

17 of 22

mitting to capital-intensive digital enablers. This sequencing aligns business-model trans-
formation with the region’s maturing sustainability institutions and positions its resource-
intensive industries, agri-food systems, and renewable-energy transition as priority do-
mains for context-sensitive application.

Sustainable business model research now stands at an inflection point: its concep-
tual core is consolidated, its design vocabulary is rich, and its principal open questions
are empirical—how value foundations, dynamic capabilities, and digital information-
processing mechanisms jointly shape performance across sectors, regions, and time. The
framework developed here offers a coherent scaffold for that next generation of longitudi-
nal, comparative, and mixed-method studies. Its central message for scholars, managers,
and policymakers alike is that sustainable value emerges not from isolated initiatives but
from the deliberate alignment of resources, capabilities, governance, and context.
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The following abbreviations are used in this manuscript:

SBM Sustainable Business Model

SBMI Sustainable Business Model Innovation
BMC Business Model Canvas

TLBMC Triple-Layered Business Model Canvas
TBL Triple Bottom Line

CE Circular Economy

PSS Product-Service System

RBV Resource-Based View

NRBV Natural-Resource-Based View

DCT Dynamic Capabilities Theory

IPT/OIPT Information-Processing Theory/Organizational Information-Processing Theory
AI/ML Artificial Intelligence/Machine Learning

PLS-SEM  Partial Least Squares Structural Equation Modeling

PRISMA  Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Appendix A
PRISMA 2020 Checklist

Table Al reports the completed PRISMA 2020 checklist [41] for this review, following
the editorial request to document compliance in full. Items relating to meta-analytic
synthesis (effect measures, statistical heterogeneity, certainty grading) are marked not
applicable because this review synthesizes its 30 included studies narratively rather than
statistically, for the reasons given in Section 2.2.1.
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Table Al. PRISMA 2020 checklist (Source: Authors, adapted from Page et al. [41]).

Section/Topic Item Checklist Item Reported in
TITLE
Title 1 Identify the report as a review and, where  Title page (article type: Review); review
relevant, the specific review type. design specified in Section 2.2.1
ABSTRACT
Provide a structured summary covering
Abstract 2 objectives, ehg1b1.hty criteria, information Abstract
sources, synthesis methods, results, and
limitations.
INTRODUCTION
. Describe the rationale for the review in the .
Rationale 3 - Section 1
context of existing knowledge.
Objectives 4 _ Provide an explicit statement of the Section 1 (RO-1-RO-3)
objectives or questions the review addresses.
METHODS
Eligibilitv criteria 5 Specify the inclusion and exclusion criteria Table 1 (Inclusion, Exclusion rows);
& Y and how studies were grouped for synthesis. Section 2.2.2
. Specify all databases and other sources .
Information sources 6 searched, and the dates of the last search. Table 1 (Databases, Time frame rows)
Search strate 7 Present the full search strategy for at least Table 1 (Search fields, Core search
&Y one database. terms rows); Section 2.2.2
Selection process 8 Describe the method.s used. to de.c1d.e Table 1 (Screening row); Section 2.2.2
whether a record met inclusion criteria.
Data collection process 9 Describe the metho.ds used to ext.ract or code Section 2.2.3
data from included studies.
Data items 10a/b List and define the outcomes and other Section 2.2.3 (concept-matrix coding
variables for which data were sought. categories)
Table 1 (Quality appraisal
row)—narrative appraisal during
Study risk of bias 1 Describe the methods used to assess risk of screening; no formal validated
assessment bias in included studies. risk-of-bias instrument was applied,
consistent with a qualitative synthesis
(limitation noted in Section 4.4)
Effect meastres 12 Specify the effect measure(s) used in Not applicable—no meta-analysis was
synthesizing results. conducted
Describe the methods used to prepare,
Synthesis methods 13a—f tabulate, and synthesize results, including Section 2.2.3
any exploration of heterogeneity.
Reporting bias assessment 14 Describe methods used to assess risk of bias ~ Not formally assessed; acknowledged
P J due to missing results. as a limitation in Section 4.4
. Describe methods used to assess certainty in Not apphca.b le—qua}ltatlve synthesis;
Certainty assessment 15 . formal certainty grading (e.g., GRADE)
the body of evidence.
was not used
RESULTS
Describe results of the search and selection
. process, ideally with a flow diagram; report . . .
Study selection 16a/b studies that appeared eligible but were Figure 1; Section 2.2.2
excluded, and why.
. . . Section 3 (Findings); included studies
Study characteristics 17 Cite each included study and present its are cited throughout the thematic

characteristics.

synthesis
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Table Al. Cont.

Section/Topic Item Checklist Item Reported in
. . . Present assessments of risk of bias for each Table 1 (Quality app raisal
Risk of bias in studies 18 . row)—addressed narratively at the
included study.
corpus level rather than per study
Results of individual Present results for all outcomes for each Sectlf)n 3 (thematic synthesis by
. 19 evolutionary phase, archetype, and
studies study. .
topic cluster)
Describe synthesis results and any Sectlgn .3; statistical heterogenelty
Results of syntheses 20a—d . statistics are not applicable (no
assessment of heterogeneity. .
meta-analysis)
. . Present assessment of risk of bias due to Not assessed; acknowledged as a
Reporting biases 21 . . R .
missing results for each synthesis. limitation in Section 4.4
Certainty of evidence 22 Present assessment of certainty for each Not applicable—qualitative synthesis
outcome.
DISCUSSION
Interpret results, discuss limitations, and
Discussion 23a—d describe implications for practice, policy, and Section 4
future research.
OTHER INFORMATION
Table 1 (Registration row);
Section 2.2.1—registered with OSF
Provide registration information, indicate Registries (https://ost.io/ 8m?6v/,
. . accessed on 1 August 2026) prior to
Registration and protocol 24a— where the protocol can be accessed, and .2
. full-text screening; PROSPERO not
describe amendments. .
used (does not accept protocols outside
health-related fields); no protocol
amendments made after registration
Support 25 Describe sources of financial or non-financial Funding statement (back matter)
support for the review.
Competing interests 26 Declare any competing interests Conflicts of Interest statement
peting y peting ' (back matter)
Availability of data, code, o7 Report which materials are publicly available Data Availability Statement
and other materials and where they can be found. (back matter)
Appendix B

Full Database Search Strings

Table A2 reports the complete Boolean search strings, field codes, truncation, and

filters used to query each database, corresponding to the abbreviated core search terms

reported in Table 1 (Section 2.2.2). Both databases were searched using the same four

core concepts, combined with the OR operator and applied to title, abstract, and keyword

fields, restricted to peer-reviewed English-language journal articles published between

2008 and 2025. Database searching was complemented by backward and forward citation
snowballing, as described in Section 2.2.2.
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Table A2. Full per-database search strings used for systematic record identification (Source: Authors).

Database Search Field(s) Full Search String Filters/Limiters Applied

TITLE-ABS-KEY(“sustainable

business model*” OR “business
model* for sustainable*” OR PUBYEAR > 2007 AND

Scopus TITLE-ABS-KEY PUBYEAR < 2026; DOCTYPE(ar);

“sustainable business model .
innovation” OR “circular LANGUAGE(English)

business model*”)

Web of Science (Core for sustainable*” OR

TS = (“sustainable business

model™” OR “business model Refined by: Document Type = Article;

Language = English; Publication Years =
2008-2025

TS (Topic) “sustainable business model

innovation” OR “circular
business model*”)

Collection)

Notes: 1. The asterisk (*) denotes right-hand truncation, retrieving morphological variants (e.g., “model”/
“models”, “sustainable” /“sustainability”). 2. Searches were run against title, abstract, and author-keyword fields
only (Scopus TITLE-ABS-KEY; Web of Science TS/ Topic), consistent with Table 1. 3. The combined search returned
300 records prior to de-duplication; the full PRISMA 2020 identification, screening, and inclusion flow is reported

in Figure 1 and Table 1.
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