Supplementary material for the paper:
“Human-AI Academic Co-Writing: A Systematic Review of Cognition, Authorship, and Responsibility”
This supplementary material provides additional methodological information supporting the systematic literature review reported in the main article. It contains the detailed search strategy, eligibility criteria, study-selection procedure, quality-assessment framework, data-extraction scheme, and the full evidence matrix for the 45 primary studies. 
S1. Detailed Search Strategy
The literature search combined structured database searching with backward and forward snowballing. The search was designed to capture studies examining generative artificial intelligence or large language models in relation to academic, scholarly, scientific, technical, thesis, or research-oriented writing.
The search concepts were organized around three main groups:
AI-related terms:
“generative AI”, “generative artificial intelligence”, “large language model”, “large language models”, “LLM”, “LLMs”, “ChatGPT”, “GPT”
Writing-related terms:
“academic writing”, “scholarly writing”, “scientific writing”, “technical writing”, “research writing”, “thesis writing”, “manuscript writing”, “academic authoring”, “AI-assisted writing”, “human-AI writing”, “human-AI co-writing”
Conceptual terms:
“authorship”, “author”, “intellectual contribution”, “ownership”, “responsibility”, “accountability”, “provenance”, “disclosure”, “integrity”, “agency”, “cognitive offloading”, “human-AI collaboration”
The search was conducted using combinations of the AI-related and writing-related terms, with conceptual terms added where appropriate to identify literature addressing authorship, cognition, responsibility, provenance, and related constructs.
The precise syntax was adapted where necessary to the search interface and indexing structure of each database. Searches were supplemented by backward and forward snowballing. Reference lists and cited-by records of candidate primary publications and the 19 related secondary reviews were examined to identify additional potentially eligible studies.
The search strategy combined the AI-related and writing-related terms shown above. Different combinations of these terms were used depending on the search source and the aspect of human–AI co-writing being investigated. Conceptual terms such as authorship, responsibility, provenance, agency, and cognitive offloading were added where appropriate to identify studies addressing the corresponding review questions. The exact syntax was adapted to the search interface and indexing structure of each source rather than applying a single identical Boolean string across all searches.
The literature search combined structured scholarly searching with backward and forward snowballing. Searches were conducted primarily through Google Scholar, supplemented by searches in major scholarly indexing and publisher platforms, including Scopus, Web of Science, and publisher databases where relevant. The search strategy was adapted to the functionality of each source. Different combinations of the AI-related, writing-related, and conceptual terms were used to identify studies addressing the review questions. Reference lists and cited-by records of relevant primary studies and secondary reviews were then examined to identify additional eligible publications.
Where both a preprint and a later peer-reviewed version of the same work were identified, the peer-reviewed version was preferred.
S2. Study Selection Process
Study selection was conducted in successive stages.
First, records identified through database searches and snowballing were combined and duplicates were removed. Titles and abstracts were then screened against the eligibility criteria described in Section S3. Potentially relevant studies proceeded to full-text assessment.
At the full-text stage, publications were assessed for substantive relevance to human–AI academic co-writing and for contribution to at least one of the four research questions. Secondary reviews were retained separately for positioning the present review and for snowballing but were not included in the primary-study synthesis.
The final corpus consisted of:
· 45 primary publications, P1–P45;
· 19 secondary reviews, R1–R19.
Table S2. Study-selection summary
	Selection outcome
	Number

	Candidate publications considered in the review process
	76

	Included primary publications
	45

	Secondary reviews retained separately for related work and snowballing
	19

	Candidate publications excluded after full relevance and publication-type assessment
	12

	Total
	76


The review corpus was developed iteratively through targeted literature searching and backward and forward snowballing. A total of 76 candidate publications were considered during this process. Of these, 45 were retained as primary publications, 19 were classified as related secondary reviews, and 12 were excluded after relevance and publication-type assessment. The early exploratory search process was not maintained as a formal database-level PRISMA log; consequently, counts of raw search hits and duplicates are not retrospectively reconstructed.
Exclusion reasons
The main reasons for exclusion were:
· no substantive involvement of generative AI or LLMs;
· writing context outside the scope of the review and without direct relevance to the review constructs;
· only incidental reference to academic writing;
· insufficient relevance to any of the four RQs;
· insufficient methodological or conceptual transparency;
· duplicate or earlier version of a publication for which a later version was available.
List of Excluded Papers  
The 12 publications  [1-12] excluded after detailed relevance and publication-type assessment are listed below to provide an explicit audit trail of the screening process.
[1]	Nature, "AI research assistants are changing science," Nature, vol. 651, p. 853, 2026.
[2]	M. Hutson, "Could AI help you to write your next paper?," Nature, 2022.
[3]	B. D. Earp, S. P. Mann, T. Sawai, and T. Wangmo, "Death, authorship and generative AI: a call for commentaries," JME Practical Bioethics, vol. 2, no. 2, 2026.
[4]	A. Kantrowitz, "How Artificial Intelligence Made Me A Better Writer," https://onezero.medium.com/how-artificial-intelligence-made-me-a-better-writer-85c57856189d, 2021.
[5]	A. H.-C. Hwang, Q. V. Liao, S. L. Blodgett, A. Olteanu, and A. Trischler, "'It was 80% me, 20% AI': Seeking Authenticity in Co-Writing with Large Language Models," Proceedings of the ACM on Human-Computer Interaction, vol. 9, pp. 1 – 41, 2024.
[6]	L. Messeri and M. Crockett, "The uncritical adoption of AI in science is alarming—we urgently need guard rails," Nature, vol. 653, no. 8115, pp. 675–676, 2026.
[7]	B. Fielding, "When AI writes the words, who is the author?," Nature Africa, 2026.
[8]	Nature Reviews Bioengineering Editorial, "Writing is thinking," Nature Reviews Bioengineering, vol. 3, no. 6, pp. 431–431, 2025/06/01 2025, doi: 10.1038/s44222-025-00323-4.
[9]	W. Wu, "Research and Analysis on the Methods, Quality and Feasibility of AI-Assisted Writing," Applied and Computational Engineering, vol. 232, pp. 29–34, 2026.
[10]	C. G. Herrerias, "Analysis of interaction with AI-assisted writing tools," European Public & Social Innovation Review, vol. 11, pp. 1–16, 2026.
[11]	R. Braun, "Who is responsible when AI helps to write science?," Nature, vol. 657, no. 8130, pp. 34–36, 2026.
[12]	P. Smart, R. Clowes, and A. Clark, "ChatGPT, extended: large language models and the extended mind," Synthese, vol. 205, no. 6, p. 242, 2025.
S3. Eligibility Criteria
The review deliberately included a broad range of scholarly contributions because questions concerning human–AI co-writing extend beyond empirical effectiveness studies to conceptual questions of cognition, authorship, responsibility, and provenance.
Table S3. Inclusion and exclusion criteria
	Dimension
	Included
	Excluded

	AI technology
	Generative AI, LLMs, ChatGPT or comparable generative systems
	Conventional spelling, grammar or non-generative writing tools where GenAI/LLM use was absent

	Writing context
	Academic, scholarly, scientific, technical, thesis, manuscript or research-oriented writing
	General-purpose, journalistic or unrelated professional writing without substantive relevance to the review

	Conceptual relevance
	Studies contributing to at least one RQ, including cognition, human–AI roles, authorship, contribution, responsibility, provenance, disclosure or integrity
	Studies only mentioning AI-assisted writing without substantive analysis relevant to the RQs

	Study type
	Empirical, conceptual, theoretical, methodological and normative scholarly publications
	Non-scholarly commentary lacking sufficient analytical contribution

	Secondary studies
	Retained separately for related work and snowballing
	Excluded from primary-study synthesis

	Publication status
	Peer-reviewed publications and selected scholarly preprints satisfying quality criteria
	Preprints or other outputs lacking sufficient scholarly or methodological transparency

	Publication period
	Any
	


A small number of publications outside narrowly defined academic writing were retained where their substantive conceptual contribution directly addressed issues central to the review, such as authorship, responsibility, intellectual contribution, or human–AI division of labour.
S4. Quality-Assessment Framework
Quality assessment was conducted independently of publication status. Publication in a peer-reviewed venue was not treated as sufficient evidence of quality, and preprint status was not treated as an automatic reason for exclusion.
Because the corpus contained empirical, conceptual/theoretical, methodological, and normative publications, the applicable quality criteria differed according to study type.
S4.1 Empirical studies
Empirical publications were evaluated using the following criteria:
· E1. Clear aims: Are the research objectives or questions clearly stated?
· E2. Appropriate design: Is the study design appropriate for the stated objectives?
· E3. Transparent sampling or data source: Are participants, documents, datasets, or other evidence sources adequately described?
· E4. Transparent analysis: Is the analytical procedure described sufficiently to understand how findings were produced?
· E5. Evidence–claim alignment: Are major conclusions adequately supported by the reported evidence?
· E6. Limitations: Does the publication acknowledge important limitations or boundary conditions?
S4.2 Conceptual, theoretical, and normative publications
These publications were assessed against these criteria:
· C1. Clear argument or problem definition: Is the problem or central proposition clearly articulated?
· C2. Engagement with relevant literature: Does the publication position its argument in relation to appropriate prior work?
· C3. Internal coherence: Are the reasoning and conclusions logically connected?
· C4. Justification of claims: Are major normative or conceptual claims supported through argument, evidence, precedent, or relevant scholarship?
· C5. Relevance and contribution: Does the publication provide a substantive contribution to one or more review questions?
· C6. Boundary conditions or limitations: Does the publication acknowledge relevant qualifications, uncertainties, or limitations where appropriate?
S4.3 Methodological or framework publications
Methodological studies and proposed frameworks were assessed against:
· M1. Purpose: Is the purpose of the method/framework clearly specified?
· M2. Transparency: Are the components or procedures described sufficiently to understand or apply the approach?
· M3. Justification: Is there a clear rationale for the proposed method or framework?
· M4. Applicability: Is the intended use context sufficiently defined?
· M5. Evidence or demonstration: Is the approach illustrated, demonstrated, evaluated, or otherwise substantiated?
· M6. Limitations: Are limitations or uncertainties acknowledged?
S4.4 Appraisal categories
Each applicable criterion was classified as:
· Yes (Y): criterion adequately satisfied;
· Partial (P): criterion addressed but with identifiable limitations;
· No (N): criterion not adequately addressed;
· N/A: criterion not applicable to the publication type.
The appraisal was used primarily as an eligibility and interpretive safeguard rather than as a numerical ranking of publications. Studies were retained when they provided sufficient methodological or conceptual transparency to support their use in the synthesis and did not contain a critical deficiency that undermined their contribution to the relevant research question.
This approach was particularly important for scholarly preprints. Preprints were required to satisfy the same substantive quality expectations as peer-reviewed publications.
S5. Data-Extraction and Coding Framework
Data extraction was designed around the four research questions rather than around a single concept of “AI use.” For each primary publication, the following information was extracted.
Bibliographic and descriptive variables
· study ID;
· citation;
· publication year;
· publication status;
· disciplinary or venue context;
· study type;
· writing context;
· participants, texts, documents, or other evidence source, where applicable.
RQ1 variables
· disciplinary area;
· educational or research context;
· student versus researcher/scholarly-writing orientation;
· study design or conceptual orientation.
RQ2 variables
· writing stage(s) involving AI;
· typical AI role;
· typical human role;
· reported benefits;
· reported limitations;
· reported efficiency gains;
· reported oversight, checking, or correction costs;
· other trade-offs.
The writing-stage coding was informed by recurring stages in the literature, including:
· ideation;
· structuring;
· drafting;
· revision;
· checking;
· vetting;
· guaranteeing/final endorsement.
RQ3 variables
· AI conceptualized as tool/assistant;
· AI as scaffold;
· AI as augmentative collaborator;
· cognitive offloading;
· cognitive substitution or dependence;
· human agency;
· metacognitive monitoring;
· human judgement and control;
· implications for writing-as-thinking.
RQ4 variables
· authorship;
· substantial human contribution;
· intellectual contribution;
· originality;
· ownership;
· provenance;
· responsibility;
· accountability;
· disclosure;
· scholarly integrity;
· governance.
Each publication could contribute to more than one RQ and more than one thematic category.
S6. Master Study-Characteristics and Quality-Appraisal Matrix
In the table below, QA criterion results report the study’s appraisal against the six criteria of the applicable quality-assessment scheme. For example, a result of Y / Y / P / Y / Y / P means that the study fully satisfied criteria 1, 2, 4, and 5, while criteria 3 and 6 were only partially satisfied. Here, Y indicates that a criterion was adequately met, P that it was only partially met, N that it was not adequately met, and N/A that the criterion was not applicable. The six positions correspond to E1–E6, C1–C6, or M1–M6 depending on whether the study was empirical, conceptual, or methodological.

Table S4. Master study-characteristics and quality-appraisal matrix
	ID
	Citation
	Year
	Publication status
	Study type
	Writing context / population
	Main AI-writing focus or stages
	RQ(s)
	Main contribution to synthesis
	QA scheme
	QA criterion results
	Overall decision

	P1
	Pividori & Greene
	2024
	Peer reviewed
	Methodological
	Academic authoring
	Authoring infrastructure; drafting/revision
	RQ2, RQ3
	Human–AI division of labour in academic authoring
	M
	Y / Y / Y / Y / Y / P
	Include

	P2
	Earp et al.
	2026
	Preprint
	Conceptual
	Academic authorship
	Human intellectual contribution
	RQ3, RQ4
	Criteria for substantial human contribution
	C
	Y / Y / Y / Y / Y / P
	Include

	P3
	Paltridge
	2026
	Peer reviewed
	Normative
	Scholarly writing
	Ethics, authorship, ownership
	RQ4
	Authorship and ownership implications
	C
	Y / Y / Y / Y / Y / P
	Include

	P4
	Alrefaie et al.
	2026
	Peer reviewed
	Empirical
	Medical students
	AI-assisted narrative review writing
	RQ1, RQ2
	Educational use and writing support
	E
	Y / Y / Y / Y / Y / P
	Include

	P5
	Silva et al.
	2025
	Peer reviewed
	Empirical
	Scientific review writing
	Review-writing tools; checking
	RQ2
	Opportunities and verification risks
	E
	Y / Y / Y / Y / Y / P
	Include

	P6
	bin Johari et al.
	2026
	Peer reviewed
	Empirical
	Undergraduate academic writing
	Writing process
	RQ2, RQ3
	AI assistance and writer engagement
	E
	Y / Y / Y / P / Y / P
	Include

	P7
	Alqahtani et al.
	2026
	Peer reviewed
	Empirical
	Universities
	Originality
	RQ2, RQ4
	Originality and ownership concerns
	E
	Y / Y / Y / Y / Y / P
	Include

	P8
	Cheng et al.
	2025
	Peer reviewed
	Conceptual/normative
	Academic writing
	Ethical use and human verification
	RQ2, RQ4
	Contribution plus accountability
	C
	Y / Y / Y / Y / Y / P
	Include

	P9
	Earp et al.
	2026
	Preprint
	Conceptual
	Scholarly authorship
	Contributing vs certifying authors
	RQ4
	Separation of contribution and certification
	C
	Y / Y / Y / Y / Y / P
	Include

	P10
	Uebel & Hamamra
	2026
	Peer reviewed
	Conceptual
	Authorship
	Distributed creativity/responsibility
	RQ4
	Relational responsibility
	C
	Y / Y / Y / Y / Y / P
	Include

	P11
	van Woudenberg et al.
	2024
	Peer reviewed
	Conceptual
	Academic authorship
	Conservative authorship criteria
	RQ4
	Substantial human contribution
	C
	Y / Y / Y / Y / Y / P
	Include

	P12
	Hurshman et al.
	2025
	Preprint
	Conceptual
	Scholarly authorship
	Senior-author analogy
	RQ3, RQ4
	Authorship without direct prose production
	C
	Y / Y / Y / Y / Y / P
	Include

	P13
	Salvagno et al.
	2023
	Peer reviewed
	Normative
	Scientific writing
	Writing assistance
	RQ2
	Benefits and factual/reference limitations
	C
	Y / Y / Y / P / Y / P
	Include

	P14
	Lund & Naheem
	2023
	Peer reviewed
	Policy analysis
	Academic journals
	AI authorship policies
	RQ4
	Journal-policy treatment of AI authorship
	E
	Y / Y / Y / Y / Y / P
	Include

	P15
	Formosa et al.
	2024
	Peer reviewed
	Empirical
	AI-assisted creative-writing scenario relevant to authorship
	Authorship, responsibility, disclosure
	RQ4
	Perceptions of authorship and responsibility
	E
	Y / Y / Y / Y / Y / Y
	Include

	P16
	Hamdalla & Roy
	2026
	Peer reviewed
	Empirical/technical
	Technical writing in electromagnetics
	AI-generated technical text
	RQ2
	Reliability and verification burden
	E
	Y / Y / Y / Y / Y / P
	Include

	P17
	Lund et al.
	2023
	Peer reviewed
	Conceptual
	Scholarly publishing
	AI-written research papers
	RQ2, RQ4
	Ethics and authorship implications
	C
	Y / Y / Y / Y / Y / P
	Include

	P18
	Nazarovets & Teixeira da Silva
	2025
	Peer reviewed
	Bibliometric
	Scholarly publication
	AI listed as author
	RQ3, RQ4
	Evidence on AI authorship practices
	E
	Y / Y / Y / Y / Y / P
	Include

	P19
	Asghar
	2026
	Peer reviewed
	Empirical
	Higher education
	Responsibility and disclosure
	RQ4
	Legitimacy through limitation/disclosure
	E
	Y / P / Y / P / Y / P
	Include

	P20
	Cao & Lin
	2025
	Peer reviewed
	Conceptual/framework
	Scholarly publication
	Human–AI collaboration
	RQ2, RQ3
	Dialogic human–AI interaction
	C
	Y / Y / Y / Y / Y / P
	Include

	P21
	Amos
	2024
	Peer reviewed
	Empirical
	Academic writing
	Collaborative writing practice
	RQ2
	Effort, ethics and verification
	E
	Y / Y / Y / P / Y / P
	Include

	P22
	Pan et al.
	2025
	Peer reviewed
	Empirical/methodological
	Educational writing
	Writing analytics/authorship attribution
	RQ2, RQ3
	Collaboration patterns and attribution
	E
	Y / Y / Y / Y / Y / P
	Include

	P23
	Butarbutar & González Vallejo
	2025
	Peer reviewed
	Empirical
	Thesis writing
	AI-assisted thesis writing
	RQ1, RQ2
	Drivers and barriers of AI use
	E
	Y / Y / Y / Y / Y / Y
	Include

	P24
	Pratama et al.
	2026
	Peer reviewed
	Conceptual
	Scientific writing
	Cognitive transparency/authenticity
	RQ2, RQ4
	From textual originality to cognitive transparency
	C
	Y / Y / Y / Y / Y / P
	Include

	P25
	Porsdam Mann et al.
	2023
	Peer reviewed
	Conceptual
	Generative AI authorship/responsibility
	Credit–blame asymmetry
	RQ4
	Separation of credit and responsibility
	C
	Y / Y / Y / Y / Y / P
	Include

	P26
	Porsdam Mann et al.
	2024
	Peer reviewed
	Conceptual/normative
	Academic writing
	Ethical use, acknowledgement, vetting
	RQ2, RQ3, RQ4
	Human verification and substantial contribution
	C
	Y / Y / Y / Y / Y / P
	Include

	P27
	Getto et al.
	2026
	Peer reviewed
	Framework/methodological
	Technical communication
	GenAI task automation
	RQ2, RQ3
	Task-level allocation between human and AI
	M
	Y / Y / Y / Y / P / P
	Include

	P28
	Hrona & Semenog
	2026
	Peer reviewed
	Empirical
	Teacher education
	Academic-writing integrity
	RQ1, RQ2
	AI-assisted student writing and integrity
	E
	Y / P / Y / P / Y / P
	Include

	P29
	Alyasin & Shah
	2026
	Peer reviewed
	Empirical
	University students
	Agency
	RQ2, RQ3
	Human agency in AI-supported writing
	E
	Y / Y / Y / Y / Y / P
	Include

	P30
	Nguyen et al.
	2024
	Peer reviewed
	Empirical
	Academic writing
	Collaboration patterns
	RQ2, RQ3
	Patterns of human–AI task distribution
	E
	Y / Y / Y / Y / Y / Y
	Include

	P31
	Metcalf
	2026
	Peer reviewed
	Conceptual/normative
	Humanities scholarship
	Research misconduct
	RQ4
	Integrity implications of AI-produced scholarship
	C
	Y / Y / Y / Y / Y / P
	Include

	P32
	Chen
	2026
	Peer reviewed
	Empirical
	AI-assisted writing
	Cognitive offloading
	RQ3
	Supported versus independent performance
	E
	Y / Y / Y / Y / Y / Y
	Include

	P33
	Abernethy
	2025
	Peer reviewed
	Conceptual
	Academic publishing
	AI co-authorship
	RQ4
	Argument for LLM co-authorship
	C
	Y / Y / Y / Y / Y / P
	Include

	P34
	Earp et al.
	2025
	Peer reviewed
	Conceptual
	Scholarly writing
	Provenance
	RQ4
	Provenance problem in LLM-supported writing
	C
	Y / Y / Y / Y / Y / P
	Include

	P35
	Earp & Mann
	2026
	Preprint
	Methodological
	Academic writing
	Stage-level contribution mapping
	RQ2, RQ3, RQ4
	SLICE contribution framework
	M
	Y / Y / Y / Y / P / Y
	Include

	P36
	Shen & Tao
	2024
	Peer reviewed
	Empirical
	AI-assisted academic writing
	Metacognition/self-efficacy/anxiety
	RQ3
	Metacognitive dimensions of AI use
	E
	Y / Y / Y / Y / Y / P
	Include

	P37
	Hu et al.
	2025
	Peer reviewed
	Empirical
	Non-native English researchers
	Identity and AI-assisted scholarly writing
	RQ2, RQ3
	Language support, identity, agency
	E
	Y / Y / Y / Y / Y / Y
	Include

	P38
	de Cassai et al.
	2026
	Peer reviewed
	Delphi consensus
	Scholarly publication/medicine
	Authorship, peer review, editorial use
	RQ2, RQ4
	Expert consensus on responsible LLM use
	E
	Y / Y / Y / Y / Y / Y
	Include

	P39
	Jusriati et al.
	2026
	Peer reviewed
	Empirical
	Students
	Academic-writing skills
	RQ2, RQ3
	Writing-performance implications
	E
	Y / P / Y / P / Y / P
	Include

	P40
	Chen & Gong
	2025
	Peer reviewed
	Mixed methods
	Second-language students
	Academic writing
	RQ2, RQ3
	Learning outcomes and cognitive implications
	E
	Y / Y / Y / Y / Y / Y
	Include

	P41
	Watson et al.
	2025
	Peer reviewed
	Conceptual
	Academic/scientific authorship
	Autopoietic perspective
	RQ4
	Reconsideration of authorship
	C
	Y / Y / Y / Y / Y / P
	Include

	P42
	Awosanya et al.
	2024
	Peer reviewed
	Empirical/comparative
	Scientific review writing
	AI versus human-assisted review writing
	RQ2
	Efficiency versus verification cost
	E
	Y / Y / Y / Y / Y / P
	Include

	P43
	Earp et al.
	2026
	Peer reviewed
	Conceptual
	Scholarly writing
	Writing and thinking
	RQ3
	Challenges equation of writing with thinking
	C
	Y / Y / Y / Y / Y / P
	Include

	P44
	Lu et al.
	2026
	Peer reviewed
	Empirical/methodological
	AI research
	End-to-end research automation
	RQ2, RQ3
	Extent of possible AI delegation
	M
	Y / Y / Y / Y / Y / P
	Include

	P45
	Koo & Lu
	2026
	Peer reviewed
	Conceptual/practical framework
	Scholarly writing
	Author responsibility
	RQ2, RQ4
	Responsibility test for AI-assisted scholarship
	M
	Y / Y / Y / Y / P / P
	Include



S7. Relationship Between Supplementary Material and Main-Paper Synthesis
The supplementary evidence matrix provides the traceability between the included publications and the synthesis presented in the main article.
Specifically:
· RQ1 was informed by year, discipline, publication type, writing context, population, and study orientation;
· RQ2 was synthesized from coded writing stages, AI roles, human roles, benefits, limitations, and trade-offs;
· RQ3 was synthesized from conceptualizations of AI as tool, scaffold, augmentation, cognitive offloading, or substitution, together with evidence concerning human agency and metacognition;
· RQ4 was synthesized from coded discussions of authorship, intellectual contribution, ownership, provenance, responsibility, accountability, disclosure, integrity, and governance.
The thematic synthesis did not assume that these categories were mutually exclusive. Individual studies could contribute to several RQs and several conceptual categories.
The literature-derived explanatory model presented in the main article was developed from recurring directional relationships observed across the RQ2–RQ4 synthesis. It is intended as a conceptual synthesis rather than as a statistically estimated causal model. The positive and negative relationships shown in the model therefore represent hypotheses grounded in the reviewed literature and may be tested empirically in future research.


