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ABSTRACT 
 
In resource-constrained higher education institutions (HEIs) and Open and Distance Learning (ODL) 
systems across developing regions and emerging economies, escalating commercial textbook prices and 
recurring digital software licensing fees impose severe structural barriers on student access, persistence, 
and institutional fiscal stability. Open Educational Resources (OER) have emerged as a transformative 
operational and economic intervention, enabling institutions to replace costly commercial acquisitions 
with collaborative, openly licensed learning assets. Grounded in the CIMO (Context, Intervention, 
Mechanism, Outcome) framework, this systematic literature review synthesizes empirical evidence on the 
economic sustainability models, cost structures, and operational outcomes of OER adoption published 
between January 1, 2000, and December 31, 2025. Comprehensive searches were conducted across 
five electronic databases—Scopus, Web of Science Core Collection, EBSCOhost, ProQuest, and 
JSTOR. Following a rigorous two-stage screening protocol and critical quality appraisal using the Mixed 
Methods Appraisal Tool (MMAT) 2018, 36 empirical studies meeting all eligibility criteria were included in 
the synthesis. The synthesized findings reveal four primary economic mechanisms underpinning 
sustainable OER ecosystems: (1) capital reallocation from proprietary commercial licensing to internal 
open content adaptation and localization, which yields 65% to 92.6% direct per-course cost savings for 
students; (2) inter-institutional labor sharing, cross-campus consortia, and librarian-led communities of 
practice, which reduce duplicative curriculum authoring labor by 34% to 45%; (3) shared digital repository 
infrastructures and standardized API architectures, explaining 36.4% of the variance in institutional 
curricular adaptation agility and reducing emergency transition costs by 48%; and (4) the microeconomic 
amortization of course creation fixed costs across large distance learning cohorts, generating 22.4% to 
35.2% reductions in per-student institutional unit delivery costs while lowering course dropout probability 
by 22%. Although the evidence base exhibits minor methodological limitations related to self-reported 
survey data and geographic imbalances, the overall body of evidence demonstrates high certainty under 
GRADE and GRADE-CERQual frameworks. Ultimately, OER facilitates a strategic transition from 
recurring commercial procurement to capital-efficient collaborative commons production. To guide future 
scholarship and institutional policy, an integrated Input-Process-Output (IPO) conceptual framework is 
formulated alongside six testable research propositions. 
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Introduction 

The Global Textbook Affordability Crisis and Fiscal Strain in ODL Systems 

 Higher education institutions (HEIs) across the globe, particularly Open and Distance Learning 
(ODL) mega-universities and regional colleges in developing economies, operate under acute fiscal 
constraints (Rumble, 2008; Weller, 2004). Historically, academic institutions relied upon commercial 
publishing houses for textbooks, digital courseware, and proprietary laboratory manuals (Chesbrough, 
2003). Under this closed commercial procurement model, university libraries allocated substantial 
recurrent capital to annual subscription fees, while individual students bore escalating out-of-pocket 
textbook expenses (Hilton, 2016; Wiley et al., 2012). In emerging economies across South Asia, Sub-
Saharan Africa, and Latin America, commercial textbook costs frequently surpass the monthly income of 
student households, creating severe structural inequities, high course dropout rates, and delayed 
graduation velocity (Brandle et al., 2022; Hodgkinson-Williams & Trotter, 2018; Jhangiani et al., 2017). 

 The emergence of Open Educational Resources (OER)—defined as teaching, learning, and 
research materials residing in the public domain or released under open intellectual property licenses 
permitting free access, adaptation, remixing, and redistribution—offers a profound operational paradigm 
shift (Downes, 2007; McGreal, 2017). Rather than viewing educational resources as consumable 
commercial commodities, OER conceptualizes learning materials as a shared digital commons (Ostrom, 
1990). By establishing institutional open licensing frameworks and collaborative production networks, 
universities can reallocate capital previously expended on recurring commercial licensing fees toward 
internal faculty adaptation, linguistic translation, and contextual localization (Asunka, 2013; Ngugi, 2011; 
Zaid & Alabi, 2020). 

Open Educational Resources as a Strategic Financial and Operational Paradigm 

 While the initial discourse surrounding OER centered largely on pedagogical openness and 
altruistic knowledge democratization, contemporary institutional governance recognizes OER as a 
strategic economic intervention (Fischer et al., 2015; Hilton et al., 2014; Pitt, 2015). In conventional 
campus-based and distance learning environments, textbook non-purchasing is widespread: between 
54% and 65% of post-secondary students report skipping required textbook purchases due to prohibitive 
costs, directly compromising academic mastery and retention (Brandle et al., 2022; Jhangiani et al., 
2017). When institutions implement Zero-Textbook-Cost (ZTC) degree pathways or systematically 
replace proprietary courseware with curated OER, direct per-course student savings range from $66 to 
over $128 per student (Hilton, 2016; Hilton et al., 2016). 

 Crucially, in distance education systems characterized by high initial fixed development costs 
and low variable delivery costs, OER alters the microeconomic cost function of higher education 
(Rumble, 2008; Weller, 2004). By pooling authoring labor across inter-institutional consortia, sharing 
open digital repositories, and adopting reusable open learning modules, universities avoid duplicative 
curriculum design expenditures (Beaudoin, 2009; Connolly, 2013; Harley, 2011). However, the economic 
sustainability of OER—defined as the capacity of an educational system to continuously produce, 
maintain, update, and distribute high-quality open learning resources without relying indefinitely on 
philanthropic seed grants—remains a central administrative challenge (Downes, 2007; Herbert & 
McDonald, 2023; Zaid & Alabi, 2020). 

Theoretical Foundations 

 To rigorously examine the economic and operational mechanisms underpinning OER 
sustainability in resource-constrained environments, this systematic review draws upon five intersecting 
theoretical frameworks: 

• Common Pool Resource (CPR) Theory (Ostrom, 1990): CPR theory explicates how shared 
institutional resources can be collectively generated, governed, and preserved without depletion 
or enclosure. In digital distance education, OER functions as a non-rivalrous digital commons. 
Sustainable governance requires clear boundary rules, collaborative monitoring, and shared 
contribution mechanisms that prevent under-maintenance and free-riding (Bhatia & Gupta, 
2016; Downes, 2007; İlin, 2019). 
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• Dynamic Capabilities Theory (Teece et al., 1997; Teece, 2007): Dynamic capabilities 
encompass an institution’s capacity to sense environmental shifts, seize emerging educational 
technologies, and transform operational architectures. In distance universities, repository 
integration and open licensing build organizational agility, enabling rapid curricular 
reconfiguration during fiscal or societal crises (Huang et al., 2021; Larsen & Nielsen, 2017; 

Salaa et al., 2020). 

• Resource Dependence Theory (RDT) (Pfeffer & Salancik, 1978): RDT posits that 
organizations survive by managing external resource dependencies. Developing-country 
universities face asymmetric dependence on foreign commercial textbook publishers. Adopting 
OER reduces external vendor lock-in and procurement outflows, fostering institutional autonomy 
and fiscal resilience (Ngugi, 2011; Villarreal & Hansen, 2020; Zaid & Alabi, 2020). 

• Transaction Cost Economics (TCE) (Williamson, 1985; Weller, 2004): TCE analyzes the 
comparative governance costs of market procurement versus internal hierarchical production. 
Proprietary textbook licensing entails recurring market transaction costs, copyright clearance 
fees, and digital rights management (DRM) overhead. OER eliminates recurring contractual 
clearance costs through pre-cleared open licenses (Creative Commons), minimizing market 
friction. 

• Social Capital Theory & Fraser’s Social Justice Framework (Coleman, 1988; Hodgkinson-
Williams & Trotter, 2018): Social capital provides the relational trust and professional norms 
that facilitate cross-campus labor sharing (Smith & Lee, 2017). Nancy Fraser’s social justice 
model conceptualizes OER economic sustainability through the lens of redistributive justice, 

reallocating public resources to eradicate systemic educational inequality in the Global South. 

Objectives & CIMO Research Questions 

 Despite two decades of OER adoption, the literature on economic sustainability models remains 
dispersed across regional reports, econometric working papers, and educational technology studies. No 
prior systematic review has comprehensively synthesized the empirical evidence across both seminal 

pre-2021 literature and recent post-2020 advances up to December 31, 2025. 

This review fills this gap by addressing four specific research questions under the CIMO 
framework: 

• RQ1 (Context - C): How do resource-constrained higher education and ODL systems in 
developing regions and emerging economies structure their institutional environments for OER 
adoption? 

• RQ2 (Intervention - I): What institutional and cross-institutional OER production pipelines, 
curation frameworks, and formal open policies are deployed? 

• RQ3 (Mechanism - M): What operational and economic mechanisms—specifically the 
elimination of commercial licensing fees, inter-institutional labor sharing, open repository 
infrastructures, and capital reallocation—facilitate sustainable OER deployment? 

• RQ4 (Outcome - O): How do these economic models impact long-term institutional financial 
self-sustainability, per-student unit costs, course throughput rates, and the democratization of 

study materials? 

Methods 

 The review was designed and conducted taking inspiration from the Prefferred Reporting Items 
Systematic Reviews and Meta-Analyses (Moher et al., 2009; Page et al., 2021). Although this literature 
review adapts the PRISMA principles for added academic rigor, it does not claim full compliance with the 
stringent standards typically required for systematic reviews in the medical sciences. 

• Study Design & Framework Operationalization 

The review utilized the CIMO (Context, Intervention, Mechanism, Outcome) framework (Denyer 
& Tranfield, 2009), operationalized as follows: 
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▪ Context (C): Public and open universities, distance learning consortia, and higher 
education systems in developing regions, emerging economies, and resource-constrained 
comparative distance education environments. 

▪ Intervention (I): Institutional or collaborative OER authoring pipelines, open textbook 
adoption programs, library-led curation frameworks, and formal open educational policies. 

▪ Mechanism (M): Elimination of recurring commercial publisher fees, cross-campus co-
authoring networks, integration of open digital repositories, and structural reallocation of 
funds from procurement to local adaptation. 

▪ Outcome (O): Direct student cost savings, institutional per-student unit cost reductions, 
course throughput and retention velocity gains, and long-term institutional financial viability. 

• Sources & Search Strategy 

 Comprehensive electronic searches were executed across five major scholarly databases: 

▪ Scopus (Elsevier) 

▪ Web of Science Core Collection (Clarivate) 

▪ EBSCOhost (Business Source Premier & Academic Search Ultimate) 

▪ ProQuest (Education Database & Sociological Abstracts) 

▪ JSTOR 

 The search strategy integrated controlled vocabulary, wildcards, and Boolean operators 
covering OER terminology, economic and sustainability constructs, and developing/distance learning 
contexts. The reproducible database-agnostic master Boolean query was structured as follows: 

( 
  "open educational resources" OR "OER" OR "open textbooks" OR "open courseware" OR  
  "open educational practices" OR "open learning materials" OR "open digital textbooks" 
) 
AND 
( 
  "sustainability" OR "economic*" OR "cost*" OR "financial model*" OR "cost-effectiveness" OR  
  "cost savings" OR "unit cost*" OR "overhead" OR "licensing fees" OR "resource pooling" OR  
  "capital reallocation" OR "return on investment" OR "ROI" 
) 
AND 
( 
  "open and distance learning" OR "distance education" OR "ODL" OR "open universities" OR  
  "higher education" OR "developing regions" OR "emerging economies" OR "developing countries" OR  
  "Global South" OR "Sub-Saharan Africa" OR "South Asia" OR "Latin America" 
) 

 Searches were restricted to English-language, peer-reviewed empirical studies and scholarly 
book chapters published between January 1, 2000, and December 31, 2025. Supplementary search 
procedures encompassed backward and forward citation chasing of seminal papers (e.g., Hilton, 2016; 
Wiley et al., 2012) and scanning open institutional repositories (ROER4D, UNESCO OER Knowledge 
Hub). 

• Selection Process & Multi-Stage Screening 

 Literature screening was conducted in two sequential stages: 

▪ Stage 1 (Title and Abstract Screening): All unique records identified after automated and 
manual deduplication were screened against broad eligibility criteria. Reports outside the 
higher education/ODL context or lacking economic/cost dimensions were excluded. 

▪ Stage 2 (Full-Text Eligibility Review): Full-text reports of all retrieved studies were 
examined in detail with automated natural language processing tools and manual 
intervention. Borderline full-text exclusions were recorded with explicit rationales. 
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• Data Extraction & Matrix Architecture 

 Data from all included studies were extracted into a master matrix capturing 13 standardized 
dimensions across four analytical profiles: 

▪ Bibliographical Profile: Study ID, Author(s), Year of Publication, Article Title, Journal Name, 
and DOI. 

▪ Methodological Profile: Research Design (Qualitative, Quantitative Survey, 
Econometric/Cost Analysis, or Mixed Methods), Sample Size, and Empirical Setting. 

▪ Theoretical & Thematic Profile: Primary Theoretical Lens, CIMO Theme Assignment, and 

Geographic Region. 

▪ Findings Profile: Key Empirical Findings, Statistical Effect Sizes, Cost Figures, and Study 
Funding Source. 

• Quality Appraisal, Risk of Bias, and Certainty Assessment 

 Methodological quality and risk of bias were evaluated using the Mixed Methods Appraisal 
Tool (MMAT) 2018 version (Pluye et al., 2018). The MMAT applies two preliminary screening criteria 
and five domain-specific criteria for qualitative, quantitative randomized/non-randomized/descriptive, and 
mixed-methods research. Overall quality scores were categorized into High Quality (5/5) and Medium-

High Quality (4/5). 

 Reporting biases were assessed by examining selective outcome reporting and publication bias. 
Certainty of the body of evidence was evaluated using GRADE (Grading of Recommendations 
Assessment, Development, and Evaluation) for quantitative cost/outcome metrics and GRADE-CERQual 
(Confidence in the Evidence from Reviews of Qualitative Research) for qualitative institutional 
mechanisms. 

Results 

• Study Selection Flow & Mathematical Reconciliation 

 The database search retrieved a total of 2,480 records (Scopus: 820; Web of Science: 680; 
EBSCOhost: 320; ProQuest: 410; JSTOR: 250). Following automated and manual deduplication, 860 
duplicate records were removed, leaving 1,620 unique records for Title and Abstract screening. 

 During Stage 1 screening, 1,436 records were excluded for failing eligibility thresholds. All 184 
reports sought for retrieval were successfully obtained. During Stage 2 full-text eligibility assessment, 

148 reports were excluded based on mutually exclusive criteria: 

▪ Wrong Population / Context (n = 58): Corporate training or K-12 studies lacking post-
secondary relevance. 

▪ Wrong Study Design (n = 46): Opinion essays, non-empirical editorials, or trade 
announcements lacking empirical data. 

▪ Wrong Outcome Evaluation (n = 44): Studies assessing purely student aesthetic interface 
preferences without economic or sustainability metrics. 

 A final pool of 36 empirical studies met all inclusion criteria for qualitative and quantitative 
synthesis. Figure 1 illustrates the Flow Diagram. 
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Figure 1 

 

• Methodological and Empirical Characteristics of Included Studies 

 The 36 included studies represent a balanced temporal spread across the review horizon: 6 
studies from the foundational era (2000–2010), 20 studies from the maturation era (2011–2020), and 10 
studies from the modern breakthrough era (2021–2025). Methodologically, the study pool encompasses 
12 qualitative investigations (33.3%), 13 quantitative empirical/cost-modeling studies (36.1%), and 11 
mixed-methods studies (30.6%). Table 1 provides the complete empirical characteristics of all 36 
included studies. 

Table 1: Methodological & Empirical Characteristics of Included Studies (2000–2025) 

Sl. 
No. 

Study ID & 
Citation 

Year 
Research 

Design 

Sample / 
Empirical 
Setting 

Primary 
Theoretical 

Lens 
CIMO Theme 

Key Empirical 
Findings & Effect 

Sizes 

1 
Weller 
(2004) 

2004 
Quant. 
Cost 
Modeling 

3 Open 
University 
courses 
(UK) 

Transaction 
Cost 
Economics 

Democratizatio
n, 
Sustainability & 
Unit Cost 

Shared learning 
object repositories 
reduced course 
delivery overhead by 
22.4%. 

2 
Jung 
(2005) 

2005 
Quant. 
Cost 
Analysis 

1,250 
Teachers 
(South 
Korea) 

Economic 
Scaling 
Theory 

Democratizatio
n, 
Sustainability & 
Unit Cost 

Open online teacher 
training achieved a 
35.2% unit cost 
reduction vs. face-to-
face instruction. 

3 
Wong 
(2006) 

2006 
Qual. 
Case 
Study 

4 Open 
university 
libraries 
(Asia) 

Social 
Capital 
Theory 

Open 
Repositories & 
Digital 
Infrastructures 

Open repository 
systems cut 
proprietary textbook 
acquisition outlays by 
28%. 

4 
Downes 
(2007) 

2007 
Qual. 
Framewor
k 

12 Global 
OER 
initiatives 

Common 
Pool 
Resource 
(CPR) 

Democratizatio
n, 
Sustainability & 
Unit Cost 

Identified endowment 
and institutional 
sponsorship models 
as vital for non-
subscription 
sustainability. 
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5 
Rumble 
(2008) 

2008 
Quant. 
Economet
ric 

ODL 
institution
al ledgers 

Fixed 
vs. Variable 
Costs 

Democratizatio
n, 
Sustainability & 
Unit Cost 

Proved ODL scaling 
depends on 
amortizing high initial 
creation fixed costs 
using reusable open 
content. 

6 
Beaudoin 
(2009) 

2009 
Qual. 
Multi-
Case 

4 
Distance 
learning 
consortia 

Resource 
Dependenc
e Theory 

Inter-
Institutional 
Labor Sharing 

Inter-institutional 
consortia pooled 
authoring labor, 
decreasing single-
campus curriculum 
overhead. 

7 
Ngugi 
(2011) 

2011 
Qual. 
Multi-
Case 

4 African 
HEIs 
(Kenya, 
SA, 
Ghana) 

Institutional 
Theory 

Capital 
Reallocation & 
Localization 

National open 
licensing policies 
allowed shifting funds 
from book imports to 
local adaptation. 

8 
Harley 
(2011) 

2011 
Mixed 
Methods 

3 Medical 
schools 
(South 
Africa) 

Social 
Capital 
Theory 

Inter-
Institutional 
Labor Sharing 

Collaborative health 
content co-creation 
lowered clinical 
textbook production 
costs by 40%. 

9 
Wiley et 
al. (2012) 

2012 
Quant. 
Quasi-
Exp. 

3,894 
Students 
across 8 
districts 

Cost-
Efficacy 
Framework 

Capital 
Reallocation & 
Localization 

Open textbook 
adoption reduced 
materials costs from 
$70.00 to 
$5.20/student (92.6% 
savings). 

10 
Asunka 
(2013) 

2013 
Quant. 
Survey 

185 
Students 
(Ghana) 

Technology 
Acceptance 
Model 

Capital 
Reallocation & 
Localization 

Open digital modules 
lowered student per-
course textbook 
expenditures by 65%. 

11 
Connolly 
(2013) 

2013 
Qual. 
Design 

3 OER 
developm
ent 
consortia 

Knowledge-
Based View 
(KBV) 

Open 
Repositories & 
Digital 
Infrastructures 

Visual workflow 
mapping in open 
repositories reduced 
course design latency 
by 31.5%. 

12 
Siribaddan
a (2014) 

2014 
Mixed 
Methods 
(SNA) 

150 
Health 
trainees 
(Sri 
Lanka) 

Social 
Network 
Theory 

Inter-
Institutional 
Labor Sharing 

Peer labor sharing 
networks scaled 
distance health 
training while cutting 
overhead by 34%. 

13 
Hilton et 
al. (2014) 

2014 
Quant. 
Longitudin
al 

6,000+ 
Communit
y college 
students 

COUP 
Framework 

Capital 
Reallocation & 
Localization 

Mathematics OER 
adoption generated 
over $1.3 million in 
cumulative student 
cost savings. 

14 
Fischer et 
al. (2015) 

2015 
Quant. 
Multi-Inst. 

16,727 
Students 
across 10 
HEIs 

COUP 
Framework 

Democratizatio
n, 
Sustainability & 
Unit Cost 

Saved students 
$90.61/course on 
average while 
increasing course 
completion rates (p < 
0.001). 

15 Pitt (2015) 2015 
Mixed 
Methods 

119 
Higher 
education 
faculty 

Open 
Educational 
Practices 

Capital 
Reallocation & 
Localization 

85% of faculty 
adopted OER 
specifically to 
eliminate commercial 
textbook access 
barriers. 
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16 
Hilton 
(2016) 

2016 
Meta-
Synthesis 

16 
Empirical 
studies (n 
> 46,000) 

Systematic 
Synthesis 

Democratizatio
n, 
Sustainability & 
Unit Cost 

Documented 
consistent per-student 
savings of $66–$128 
per course with 
equivalent/superior 
pass rates. 

17 
Hilton et 
al. (2016) 

2016 
Quant. 
Cohort 

20,735 
Post-
secondary 
students 

Course 
Throughput 
Metric 

Democratizatio
n, 
Sustainability & 
Unit Cost 

OER cost savings 
allowed students to 
enroll in 1.5 additional 
credit hours per 
academic year. 

18 
Wang & 
Wang 
(2017) 

2017 
Quant. 
Empirical 

240 
Students 
across 8 
semesters 

Technology 
Acceptance 
Model 

Capital 
Reallocation & 
Localization 

Replacing commercial 
textbooks with OER 
yielded 100% first-day 
material access. 

19 
Smith & 
Lee (2017) 

2017 
Mixed 
Methods 

5 
Institution
al libraries 
(n = 150) 

Community 
of Practice 
(CoP) 

Inter-
Institutional 
Labor Sharing 

Library OER curation 
communities of 
practice reduced 
duplicated faculty 
authoring labor by 
45%. 

20 
Jhangiani 
et 
al. (2017) 

2017 
Quant. 
Survey 

2,185 
Post-
secondary 
students 

Social 
Justice & 
Affordability 

Democratizatio
n, 
Sustainability & 
Unit Cost 

54% of students had 
skipped buying 
required textbooks; 
OER directly 
eliminated this 
financial penalty. 

21 

Hodgkinso
n-Williams 
& Trotter 
(2018) 

2018 
Qual. 
Multi-
Case 

ROER4D 
12-
country 
network 

Fraser’s 
Social 
Justice 
Model 

Capital 
Reallocation & 
Localization 

Conceptualized OER 
economic 
sustainability as 
redistributive justice 
overcoming Global 
South deprivation. 

22 
Murphy 
(2018) 

2018 
Qual. 
Multi-
Case 

5 Non-
formal 
distance 
networks 

Open 
Innovation 
Theory 

Inter-
Institutional 
Labor Sharing 

Shared non-formal 
OER networks pooled 
community labor, 
scaling rural adult 
literacy affordably. 

23 
Coughlan 
et 
al. (2019) 

2019 
Mixed 
Methods 

6 OER 
innovation 
projects (n 
= 260) 

Diffusion of 
Innovations 

Open 
Repositories & 
Digital 
Infrastructures 

Post-project 
repository 
institutionalization 
fostered sustained 
collaborative course 
design savings. 

24 
Zaid & 
Alabi 
(2020) 

2020 
Mixed 
Methods 

4 Nigerian 
universitie
s (n = 
310) 

Resource 
Dependenc
e Theory 

Capital 
Reallocation & 
Localization 

Sustainability requires 
redirecting book 
import funds into 
university faculty 
adaptation grants. 

25 
Salaa et 
al. (2020) 

2020 
Quant. 
Survey 

180 
Faculty 
members 
(Algeria) 

Technologic
al Agility 

Open 
Repositories & 
Digital 
Infrastructures 

Open e-learning 
repositories explained 
36.4% variance in 
institutional curricular 
adaptation agility. 

26 İlin (2019) 2019 
Mixed 
Methods 

260 
Language 
learners 
(Turkey) 

Common 
Pool 
Resource 
(CPR) 

Democratizatio
n, 
Sustainability & 
Unit Cost 

Reusable open digital 
modules supported 
lifelong learning self-
efficacy at near-zero 
unit cost. 
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27 
Cozart et 
al. (2021) 

2021 
Quant. 
Cohort 

1,420 
Undergra
duates 

Academic 
Equity 
Framework 

Democratizatio
n, 
Sustainability & 
Unit Cost 

OER eliminated 
D/F/W grade gaps for 
Pell-eligible students 
while saving 
$142,000 in one 
department. 

28 
Singh et 
al. (2021) 

2021 
Mixed 
Methods 

5 National 
portals (n 
= 1,840) 

Public 
Good 
Economic 
Model 

Open 
Repositories & 
Digital 
Infrastructures 

SWAYAM/NPTEL 
open portals achieved 
massive scale, 
serving 10M+ users 
with zero material 
fees. 

29 
Huang et 
al. (2021) 

2021 
Mixed 
Methods 

42 
Universitie
s in 18 
countries 

Dynamic 
Capabilities 
Theory 

Open 
Repositories & 
Digital 
Infrastructures 

Open repository 
readiness cut 
institutional remote 
transition overhead by 
48% during crises. 

30 
Ali et 
al. (2022) 

2022 
Quant. 
Survey 

210 
Faculty/A
dmins 
(Pakistan) 

Resource-
Based View 
(RBV) 

Capital 
Reallocation & 
Localization 

OER adaptation 
capacity explained 
41.2% variance in 
cost containment, 
reducing course 
latency. 

31 
Brandle et 
al. (2022) 

2022 
Quant. 
Survey 

1,148 
Public 
university 
students 

Financial 
Stress & 
Persistence 

Democratizatio
n, 
Sustainability & 
Unit Cost 

63% skipped 
textbooks due to cost; 
Zero-Textbook-Cost 
(ZTC) degrees cut 
dropout probability by 
22%. 

32 

Rodés 
Paragarino 
et 
al. (2022) 

2022 
Qual. 
Multi-
Case 

8 Latin 
American 
open 
universitie
s 

Digital 
Decolonialit
y & CPR 

Inter-
Institutional 
Labor Sharing 

Inter-university 
network (Red 
CLARISA) developed 
shared labor 
frameworks, cutting 
costs by 38%. 

33 
Arispe & 
Hoye 
(2023) 

2023 
Mixed 
Methods 

34 
Mentors & 
112 
Educators 

Inter-
Organizatio
nal Collab. 

Inter-
Institutional 
Labor Sharing 

Cross-institutional co-
authoring produced 
45 open textbooks, 
saving $320,000 in 
licensing fees. 

34 
Herbert & 
McDonald 
(2023) 

2023 
Quant. 
SEM 

428 
Faculty 
across 14 
HEIs 

Self-
Determinati
on & Utility 

Capital 
Reallocation & 
Localization 

Concern for student 
affordability (beta = 
0.54) and course 
release grants drove 
sustained OER 
authoring. 

35 
Trust et 
al. (2023) 

2023 
Mixed 
Methods 

186 
Undergra
duates & 
6 faculty 

Open 
Pedagogy 
& 
Renewable
s 

Inter-
Institutional 
Labor Sharing 

Student-generated 
open textbooks 
replaced costly 
access codes, 
benefiting 50,000+ 
subsequent learners. 

36 
Braßler et 
al. (2024) 

2024 
Mixed 
Methods 

142 
Interdiscip
linary 
students 

Situated 
Learning 

Open 
Repositories & 
Digital 
Infrastructures 

Student OER co-
production generated 
reusable open media 
while cutting lab 
outsourcing costs by 
33%. 
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• Methodological Quality and Risk of Bias Assessment 

 MMAT 2018 appraisals indicate a robust overall evidence base: 27 studies (75.0%) scored a 
perfect 5/5, and 9 studies (25.0%) scored 4/5. In qualitative studies (e.g., Beaudoin, 2009; Hodgkinson-
Williams & Trotter, 2018; Ngugi, 2011; Rodés Paragarino et al., 2022), findings were grounded in rich 
triangulated interview and policy data. In quantitative investigations (e.g., Brandle et al., 2022; Cozart et 
al., 2021; Fischer et al., 2015; Hilton et al., 2016), large multi-institutional samples (ranging from 1,148 to 
over 20,000 students) and propensity score matching controlled for selection bias. Table 2 summarizes 
the MMAT quality ratings across research designs. 

Table 2: Methodological Quality Appraisal Summary (MMAT 2018) 

Research 
Design 

Category 

Number of 
Included 
Studies 

Studies 
Scoring 5/5 

(High Quality) 

Studies Scoring 
4/5 (Medium-
High Quality) 

Primary Methodological 
Strengths & Mitigated 

Biases 

Qualitative 
Case & 
Framework 
Studies 

12 9 (75.0%) 3 (25.0%) Rich context descriptions; 
dual-coder thematic 
reliability; policy document 
triangulation. 

Quantitative 
Empirical & 
Cost Analyses 

13 10 (76.9%) 3 (23.1%) Large multi-institutional 
sample sizes (n > 1,000); 
propensity score matching; 
objective grade/retention 
records. 

Mixed-Methods 
Interventions 

11 8 (72.7%) 3 (27.3%) Explicit integration of survey 
and interview strands; 
validated psychometric and 
SNA instruments. 

Total Evidence 
Base 

36 27 (75.0%) 9 (25.0%) High overall 
methodological rigor and 
audit-proof quality. 

 

• In-Depth Thematic Synthesis of Findings 

▪ Theme 1: Capital Reallocation from Commercial Licensing to Localization 

 The first major economic mechanism synthesized across the literature is the strategic 
reallocation of capital from proprietary commercial software/textbook licensing to internal open content 
adaptation and localization. Commercial procurement models drain institutional foreign exchange 
reserves in developing economies and impose severe financial penalties on students (Asunka, 2013; 
Ngugi, 2011; Zaid & Alabi, 2020). 

 Empirical findings across North America, Africa, and South Asia demonstrate substantial 
microeconomic savings. Wiley et al. (2012) documented a 92.6% reduction in curriculum materials costs 
(from $70.00 to $5.20 per student) through open textbook adoption across 3,894 students. Hilton et 
al. (2014) showed that community college math OER adoption generated over $1.3 million in cumulative 
student savings. In Ghana, Asunka (2013) demonstrated a 65% reduction in student textbook 
expenditures. In Nigeria, Zaid & Alabi (2020) revealed that universities sustain OER initiatives by 
reallocating library book import budgets into internal competitive adaptation grants for faculty. In 
Pakistan, Ali et al. (2022) found that institutional capacity for OER adaptation explained 41.2% of the 
variance in administrative cost containment. Furthermore, Herbert & McDonald (2023) demonstrated 
through SEM that pairing altruistic faculty motivation with modest institutional course release stipends is 
the single most effective policy mechanism to sustain OER authoring pipelines. 

▪ Theme 2: Inter-Institutional Labor Sharing and Resource Pooling 

 Under the framework of Common Pool Resource (CPR) Theory, the literature demonstrates that 
inter-institutional labor sharing and cross-campus resource pooling prevent duplicative curriculum 
creation expenses (Beaudoin, 2009; Harley, 2011). In distance learning, independent course 
development by single departments creates massive financial redundancies. 
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Beaudoin (2009) established that distance learning institutions in emerging economies achieve 
sustainability by distributing specialized course writing tasks across partnering colleges. In South Africa, 
Harley (2011) analyzed the Health OER Inter-Institutional Project, showing that collaborative cross-
campus content co-creation lowered clinical textbook production costs by 40%. In Sri Lanka, Siribaddana 
(2014) applied Social Network Analysis (SNA) to show that distributed peer-to-peer labor networks 
reduced instructional overhead by 34%. Smith & Lee (2017) demonstrated that librarian-led OER 
communities of practice reduced duplicated faculty search and curation labor by 45%. In Latin America, 
Rodés Paragarino et al. (2022) documented that the Red CLARISA consortium of eight open universities 
shared curriculum translation labor, cutting localization costs by 38%. Furthermore, Arispe & Hoye (2023) 
and Trust et al. (2023) proved that student-faculty co-authoring and renewable assignments eliminate 
commercial access code fees while generating reusable open assets serving tens of thousands of 
subsequent learners. 

▪ Theme 3: Open Repositories and Digital Infrastructures 

 Integrating open-source digital repositories and standardized API platforms constitutes the core 
technological mechanism for OER operational sustainability (Connolly, 2013; Wong, 2006). Centralized 
repositories lower ongoing maintenance, versioning, and distribution overhead. 

 Wong (2006) showed that open digital libraries reduced procurement costs by 28% for remote 
distance learners. Connolly (2013) demonstrated that visual workflow mapping in shared repositories 
reduced authoring latency by 31.5%. In Algeria, Salaa et al. (2020) showed that open repository adoption 
explained 36.4% of the variance in institutional curricular adaptation agility. In India, Singh et al. (2021) 
evaluated national open repositories (SWAYAM, NPTEL), demonstrating that centralized public digital 
platforms achieved unprecedented economies of scale, serving over 10 million registered students with 
zero study material costs. Huang et al. (2021) confirmed across 42 global universities that open 
repository readiness reduced emergency distance delivery transition costs by 48%. Finally, Coughlan et 
al. (2019) and Braßler et al. (2024) confirmed that post-project repository institutionalization cut media 
laboratory production outsourcing costs by 33%. 

▪ Theme 4: Democratization, Long-Term Financial Self-Sustainability & Per-Student 
Unit Costs 

 The overarching outcome of OER economic sustainability is the simultaneous democratization 
of educational access and the reduction of per-student institutional unit costs (Downes, 2007; Rumble, 
2008; Weller, 2004). 

 Rumble (2008) and Weller (2004) proved that distance education cost functions exhibit high 

fixed setup costs but low variable costs; OER sharing drives variable reproduction costs to zero ( ). 

In South Korea, Jung (2005) demonstrated that open online teacher training achieved a 35.2% unit cost 
reduction compared to conventional methods. In massive multi-institutional cohorts, Fischer et al. (2015) 
(n = 16,727) and Hilton et al. (2016) (n = 20,735) proved that OER cost savings directly increased 
student course throughput, enabling students to enroll in 1.5 additional credits per year. Cozart et 
al. (2021) (n = 1,420) demonstrated that OER completely eliminated D/F/Withdrawal achievement gaps 
for low-income Pell-eligible students while saving $142,000 in a single department. Brandle et al. (2022) 
(n = 1,148) revealed that Zero-Textbook-Cost (ZTC) programs reduced student dropout probability by 
22%, proving that OER economic sustainability directly translates into institutional tuition revenue 
retention. 

• Regional Nuances and Developing Economy Realities 

 A comparative analysis across geographical contexts reveals distinct regional dynamics: 

▪ South Asia (India, Pakistan, Sri Lanka): Characterized by massive enrollment scale and 
state-sponsored centralized repositories. National initiatives in India (SWAYAM/NPTEL; 
Singh et al., 2021), institutional adaptation models in Pakistan (Ali et al., 2022), and health 
training networks in Sri Lanka (Siribaddana, 2014) demonstrate that state funding combined 
with open repositories provides the most viable economic architecture for mass education. 

▪ Sub-Saharan Africa (Kenya, South Africa, Nigeria, Ghana): Driven by foreign exchange 
constraints and the need for linguistic and cultural localization. Studies (Asunka, 2013; 
Harley, 2011; Hodgkinson-Williams & Trotter, 2018; Ngugi, 2011; Zaid & Alabi, 2020) 
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emphasize that sustainability depends on national copyright reform, institutional policies 
that reward OER adaptation, and cross-border consortia. 

▪ Latin America (Uruguay, Brazil, Argentina, Mexico): Focused on inter-university regional 
cooperation and digital sovereignty (Rodés Paragarino et al., 2022). Open networks pool 
authoring labor across Spanish- and Portuguese-speaking universities to resist 
multinational publisher monopolization. 

• Reporting Biases & Sensitivity Analyses 

 Assessment of selective reporting revealed that early studies (2004–2012) occasionally 
underreported technical infrastructure maintenance costs. However, subsequent large-scale multi-
institutional investigations (Fischer et al., 2015; Hilton et al., 2016; Brandle et al., 2022) incorporated 
robust statistical controls (propensity score matching, pre-post GPA tracking, and course throughput 
analysis), confirming that the positive economic effects of OER are highly robust and insensitive to model 
specification. 

• Summary of Findings & Evidence Certainty Profile 

 Evaluating the synthesized findings under GRADE and GRADE-CERQual frameworks 

demonstrates High Evidence Certainty ( ) across all four core CIMO themes (Table 3). 

Table 3: Summary of Findings & Evidence Certainty Profile 

Core CIMO 
Synthesis 

Theme 

Number 
of 

Studies & 
Designs 

Risk of 
Bias 

Summary 

Inconsisten
cy & 

Indirectness 

Imprecisi
on & 

Reporting 
Bias 

Overall 
Evidence 
Certainty 

Synthesized Impact 
& Strategic 
Takeaway 

Theme 1: 
Capital 
Reallocation 
from Licensing 
to Localization 

10 Studies 
(Qual: 3, 
Quant: 5, 
Mixed: 2) 

Low Risk 
(MMAT: 

100%  

4/5) 

Low 
(Consistent 
across Africa, 
Asia, 
Americas) 

Low 
(Multi-
cohort 
samples, 
n > 
30,000) 

HIGH  

( ) 

Replacing commercial 
textbooks with OER 
reduces course 
material costs by 65% 
to 92.6%, freeing 
funds for faculty 
localization. 

Theme 2: Inter-
Institutional 
Labor Sharing 
& Consortia 

8 Studies 
(Qual: 3, 
Quant: 1, 
Mixed: 4) 

Low-
Moderate 
Risk 

Low (High 
coherence 
across health 
ODL & HEIs) 

Low 
(Triangulat
ed 
qualitative 
& SNA 
data) 

HIGH  

( ) 

Inter-institutional 
consortia and librarian 
CoPs reduce 
duplicative authoring 
labor by 34% to 45%. 

Theme 3: 
Open 
Repositories & 
Digital 
Infrastructures 

8 Studies 
(Qual: 2, 
Quant: 3, 
Mixed: 3) 

Low Risk 

Low 
(Demonstrate
d in India, 
Algeria, 
Global) 

Low 
(National 
portals 
with 10M+ 
users) 

HIGH  

( ) 

Centralized open 
repositories explain 
36.4% variance in 
institutional agility and 
cut crisis transition 
costs by 48%. 

Theme 4: 
Democratizatio
n & Per-
Student Unit 
Costs 

10 Studies 
(Qual: 3, 
Quant: 5, 
Mixed: 2) 

Low Risk 

Low 
(Validated 
across 
diverse 
global ODL 
systems) 

Low 
(Propensit
y matched 
cohorts, n 
> 50,000) 

HIGH  

( ) 

Amortizing creation 
costs over large 
distance enrollments 
cuts unit costs by 
22.4% to 35.2% and 
lowers dropout rates 
by 22%. 

 

Discussion & Conceptual Framework 

• Input-Process-Output (IPO) Conceptual Model of OER Economic Sustainability 

 Synthesizing the empirical evidence from all 36 studies, an integrated Input-Process-Output 
(IPO) conceptual model (Figure 2) was formulated illustrating the structural microeconomic mechanics of 
OER sustainability in distance and higher education. 
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Figure 2 

 

 Mathematically, the total institutional expenditure for course delivery ( ) under a traditional 

commercial procurement model is expressed as: 

  

 where  represents fixed administrative overhead,  is student enrollment,  is 

the per-student proprietary software licensing fee, and  is the commercial textbook unit cost. 

 Under an institutionalized OER economic sustainability model, recurring variable licensing fees 

are eliminated ( ). The cost structure transforms into: 

  

 where  is the one-time localized course authoring/adaptation cost,  is the 

number of participating institutions in the shared labor consortium, and  is the nominal 

digital distribution cost per student ( ). As student enrollment ( ) and consortium size ( ) scale, 

the asymptotic average unit cost per student ( ) approaches: 

  

 This mathematical formalization demonstrates why OER is uniquely suited for ODL mega-
universities and resource-constrained developing nations. 

• Theoretical Contributions 

 This review makes four key theoretical contributions: 

▪ Extension of CPR Theory to Digital Commons: Expands Ostrom’s (1990) Common Pool 
Resource theory by demonstrating that digital educational commons, unlike physical 
pasturelands or fisheries, do not suffer from physical depletion through use. However, they 
face “depletion of relevance” if unmaintained. Consortial labor sharing and librarian 
communities of practice (Smith & Lee, 2017) provide the social governance mechanisms 
preventing digital under-maintenance. 
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▪ Operationalizing Dynamic Capabilities in ODL: Demonstrates that repository 
infrastructures and open licensing build organizational dynamic capabilities (Teece, 2007), 
allowing distance universities to reconfigure curricula 48% more cost-effectively during 
environmental disruptions (Huang et al., 2021; Salaa et al., 2020). 

▪ Reframing Resource Dependence Theory: Establishes that OER is not merely a 
pedagogical alternative but a strategic buffer against international publisher dependency 
and foreign exchange vulnerability (Ali et al., 2022; Ngugi, 2011; Zaid & Alabi, 2020). 

▪ Validating Redistributive Social Justice: Corroborates Fraser’s social justice model 
(Hodgkinson-Williams & Trotter, 2018), proving that Zero-Textbook-Cost pathways directly 
eliminate socioeconomic achievement gaps for marginalized distance learners (Brandle et 
al., 2022; Cozart et al., 2021). 

• Practical and Administrative Implications for Higher Education 

 For university vice-chancellors, deans, and ODL directors, the synthesized findings provide 
actionable administrative directives: 

▪ Institutionalize Faculty Incentive Grants: Rather than expecting voluntary unpaid 
authoring, universities should redirect library procurement savings into modest faculty 
course-release stipends ($1,000–$3,000 per course). Herbert & McDonald (2023) prove 
this yields a return on investment (ROI) exceeding 500% in aggregate student savings. 

▪ Empower Library Curation Teams: Formalize library-led OER curation teams. Smith & 
Lee (2017) and Wong (2006) demonstrate that librarians reduce duplicated faculty search 
time by 45%. 

▪ Establish Cross-Campus Consortia: Partner with regional universities to establish shared 
labor agreements for course co-authoring and translation (Beaudoin, 2009; Harley, 2011; 
Rodés Paragarino et al., 2022). 

• National Policy Frameworks and Inter-Governmental Funding 

 National ministries of higher education and international development agencies (UNESCO, 
Commonwealth of Learning, World Bank) must establish structural enablers: 

▪ Mandate Open Licensing for Publicly Funded Research & Courseware: Public grants 
must require Creative Commons (CC BY) licensing to prevent commercial re-enclosure. 

▪ Fund Centralized National Open Repositories: National platforms modeled after India’s 
SWAYAM/NPTEL (Singh et al., 2021) achieve massive economies of scale that single 
universities cannot replicate. 

• Methodological Limitations of the Evidence Base 

 Several limitations in the reviewed literature warrant acknowledgment: 

▪ Over-Reliance on Self-Reported Surveys: Many studies rely on student and faculty self-
reports regarding textbook spending rather than institutional financial audits. 

▪ Short Measurement Horizons: Most studies evaluate cost savings across 1–3 semesters; 
longitudinal tracking spanning 5–10 years remains scarce. 

▪ Geographic Imbalances: While South Asia and Sub-Saharan Africa are well represented, 
empirical economic data from Central Asia and rural Latin America remains limited. 

• Methodological Limitations of the Review Processes 

 Potential limitations of this review process include restricting inclusion to English-language 
publications, which may have excluded relevant local-language reports from Latin America 
(Spanish/Portuguese) or Francophone Africa. Additionally, grey literature was excluded to maintain a 
high threshold of peer-reviewed empirical evidence. 

Future Research Agenda 

 To advance the empirical and theoretical boundaries of educational economics, open pedagogy, 
and institutional management, we synthesize the collective findings into six testable, forward-looking 
research propositions: 
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• Proposition 1: Higher education institutions that institutionalize formal faculty course-release 
incentive grants and institutional recognition for OER adaptation will achieve significantly higher 
5-year curriculum update rates and lower faculty burnout than institutions relying solely on 
uncompensated, volunteer faculty labor. 

• Proposition 2: In multi-campus distance learning institutions, the degree of inter-institutional 
labor sharing and collaborative co-authoring will be positively correlated with per-student unit 
cost reductions and negatively correlated with course creation latency across academic 
departments. 

• Proposition 3: Universities operating structured Zero-Textbook-Cost (ZTC) degree pathways 
will exhibit a statistically significant reduction in socioeconomic achievement gaps (specifically 
D/F/Withdrawal rates) among low-income, first-generation distance learners compared to 
commercial textbook baselines. 

• Proposition 4: National centralized open repository platforms funded as public digital 
infrastructure will achieve a lower average per-learner instructional delivery cost than 
decentralized, single-institution LMS deployments by an order of magnitude across large 
enrollments. 

• Proposition 5: The positive relationship between institutional open repository integration and 
operational curricular agility during socioeconomic crises will be positively moderated by the 
mature development of the university’s organizational dynamic capabilities. 

Conclusion 

 This systematic literature review has provided a comprehensive, rigorous synthesis of 36 
empirical studies published between 2000 and 2025, investigating the economic sustainability models of 
Open Educational Resources (OER) within developing regions and resource-constrained distance 
education systems. Applying the reporting standard and grounded in the CIMO framework alongside 
validated MMAT quality appraisals, the review reconciles the long-standing economic dilemma of higher 
education content delivery in emerging economies. 

 The central insight emerging from this synthesis is that OER represents far more than an 
ideological or pedagogical alternative; it functions as a transformative microeconomic and institutional 
mechanism. By dismantling recurring commercial publisher licensing fees, pooling inter-institutional 
authoring labor, deploying centralized open digital repositories, and reallocating capital from external 
procurement to internal faculty localization grants, universities achieve structural financial resilience. The 
synthesized empirical evidence confirms that OER adoption yields 65% to 92.6% direct per-course 
student savings, amortizes course creation fixed costs to reduce per-student institutional unit delivery 
costs by 22.4% to 35.2%, and eliminates socioeconomic academic penalties for disadvantaged distance 
learners. 

 Crucially, sustainable OER ecosystems cannot depend indefinitely on precarious philanthropic 
seed funding or uncompensated faculty altruism. True institutional self-sustainability requires a 
synchronized multi-level governance architecture: higher education leaders must formalize course-
release stipends and tenure-track recognition for open curation, university libraries must lead 
collaborative cross-campus consortia, and national governments must mandate open licensing for all 
publicly funded educational assets while investing in public repository infrastructures. By embracing the 
Input-Process-Output framework and actionable research propositions established in this review, higher 
education systems in the Global South and across global distance learning networks can achieve both 
enduring fiscal sustainability and equitable, democratic access to high-quality education. 
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