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Abstract. Governments across income groups now fund national programmes 
to build digital talent, yet whether they work, and how anyone would know, 
remains unclear. This scoping review maps how their performance is 
conceptualised, measured and governed. Following established scoping review 
guidance, we searched Scopus and screened 265 records against criteria fixed in 
advance, retaining 25 peer-reviewed reports published between 2018 and 2026. 
Data were charted using a 67-variable form; 98 governance mechanisms and 
105 performance indicators were then coded to evaluation and collaborative 
governance frameworks and synthesised thematically. Performance is defined 
explicitly in 14 of 25 reports, measured mainly by self-report (44%), and 
reported without any time horizon in 60%. One report uses a comparison group 
and none estimates a counterfactual. Only three measure how much of the 
intended population was reached, and all three find that most was not. 
Governance mechanisms are coded as barriers in 33% of design-stage units but 
70% of delivery-stage units. No report with an enabling reading attains the 
highest appraisal rating, so the negative pattern is not an artefact of weak 
evidence. We propose, as hypotheses requiring empirical validation rather than 
as a validated extension, that reach, financing structure, post-programme filters 
and regime status be modelled as variables rather than assumed. 

Keywords: Digital Talent Policy, Collaborative Governance, Programme 
Reach, Performance Measurement, Public Workforce Development 

1 Introduction 

Digital transformation is changing what employers ask of workers faster than 
education and training systems adjust. Analyses of large job posting corpora show 
artificial intelligence restructuring the composition of skill demand rather than simply 
raising it [1], with measurable effects on hiring behaviour already visible in national 
labour markets [2]. At the same time, access to technology has not translated evenly 
into capability, and the relationship between internet skills, engagement and tangible 
outcomes differs enough across settings that instruments developed in high-income 
countries cannot be assumed to travel [3]. The result is a policy problem that is 
simultaneously economic, educational and distributional, that is urgent because the 
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adjustment is already under way, and that few governments can address through any 
single ministry. 

Three concepts define the object of this review and its boundaries. A national 
digital talent development programme is understood here as an intervention that a 
state initiates, mandates, funds or regulates, that operates at national or sectoral rather 
than institutional scale, and that seeks to build the digital capabilities of a working-
age population; firm-level talent management and single-institution training provision 
therefore fall outside it. Programme performance is treated as an open construct rather 
than a settled metric, since it may denote competence acquired, services delivered, 
labour market position or system-level capability, and the review charts which of 
these a study adopts rather than imposing one in advance. Collaborative governance, 
following the integrative framework of Emerson [4], denotes arrangements in which 
public agencies and non-state actors deliberate and act jointly on a shared public 
mandate. The review concerns the intersection of the three: how performance is 
understood, and how collaboration operates, in publicly mandated programmes at 
system scale. 

Practice has expanded quickly. Across income groups, states now initiate, mandate, 
fund or regulate national digital talent and digital skills programmes, typically 
delivering them through partnerships with industry, universities, training providers 
and multilateral bodies, which makes such programmes an instance of collaborative 
governance rather than of conventional public provision. The public sector is not only 
the convenor in these arrangements but also a beneficiary, since digital government 
capability depends on the workforce the programmes are meant to build [5]. Research 
has developed alongside this expansion, though unevenly and largely in parallel 
streams. One stream documents implementation: public sector digital strategies can be 
adopted without being enacted, producing decoupling between stated transformation 
and actual practice [6], and strategy documents frequently reproduce the status quo 
rather than commit to change [7]. Another stream examines the collaborations 
themselves and reports that performance management inside collaborative governance 
remains under-theorised and is rarely linked back to how the collaboration was 
designed [8], [9]. The two streams have seldom been brought together. 

The measurement problem is consequently deeper than an absence of data; it is one 
of heterogeneity in what is measured and of fragmentation in how the pieces relate. 
What "performance" means for a programme of this kind is unsettled: it can refer to 
competence acquired, to services delivered, to labour market position, or to system-
level capability, and evaluation frameworks such as CIPP [10] distinguish these but 
do not adjudicate between them. Each candidate measure carries known problems. 
Self-assessed digital competence diverges systematically from demonstrated 
competence, and unevenly across social groups [11]. Labour market effects of 
training emerge over multi-year horizons and can point in the wrong direction in the 
interim [12]. Participation cannot be treated as revealed preference, because 
awareness and learning costs shape who enrols [13] and reducing those costs 
measurably changes take-up [14]. Implementation capacity in the delivering 
bureaucracy determines who is reached at all [15]. Even the standardisation 
instruments most often proposed as a remedy, occupational standards and 
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competency-based qualification frameworks, have been shown to deliver limited 
value in the systems that adopted them most extensively [16]. The evidence is thus 
dispersed across constructs, disciplines and units of analysis that do not readily align. 

Existing reviews do not resolve this, because none takes system-level programme 
performance as its object. The closest syntheses examine adjacent territory: outcomes 
of digital skills for young people rather than for the workforce [17]; the digital 
competence of pre-service teachers [18]; digital health training within a single 
profession [19]; digitalised health workforce information systems rather than talent 
development itself [20]; and assessment instruments within one clinical discipline 
[21]. The talent management literature, meanwhile, has advanced considerably but 
remains anchored at the level of the firm [22] or the individual institution [23]. None 
of these addresses programmes that operate at national or sectoral scale under a public 
mandate, and none treats governance arrangements and measurement practice as joint 
objects of analysis. Evidence at that level is dominated by institutional reports rather 
than peer-reviewed synthesis. 

A scoping review is the appropriate response to an evidence base with these 
properties. Where the literature is conceptually heterogeneous, methodologically 
diverse and growing rapidly, and where the prior question is what has been studied 
rather than how large an effect is, the purpose of synthesis is to map the extent, range 
and nature of that literature and to identify where evidence is absent, not to estimate 
the effect of an intervention [24]. A systematic review with meta-analysis would 
require a stable outcome definition and broadly comparable designs; the preceding 
paragraphs indicate that this literature supplies neither, nor pooling across such 
divergent constructs would obscure the very variation that needs to be described. A 
scoping approach also permits governance mechanisms and performance indicators to 
be charted side by side within the same set of studies. We therefore follow Arksey & 
O’Malley [25] as refined by Levac et al. [26] and operationalized through JBI 
methodology [27], reporting in accordance with PRISMA-ScR [28]. 

What distinguishes this review from the syntheses above is that it treats governance 
arrangements and measurement practice as a single object rather than as two 
literatures that happen to describe the same programmes. The contribution is 
threefold. Empirically, the review provides the first synthesis of peer-reviewed 
evidence on the performance of publicly mandated digital talent programmes at 
system scale, charted against an explicit and reproducible scheme. Analytically, it 
separates what this literature measures from what it governs and shows that the two 
are misaligned in a specific and consequential way, since collaboration is documented 
where programmes are designed while difficulty accumulates where they are 
delivered, and the indicators in use are least equipped to detect it. Theoretically, it 
identifies configurations that the dominant collaborative governance framework does 
not accommodate and proposes a bounded extension to it. For policy and for strategic 
management practice, the review supplies a vocabulary for distinguishing the parts of 
a programme that are underperforming from those that are merely unmeasured. 

The aim of this review is to map the peer-reviewed evidence on the performance of 
national and system-scale digital talent development programmes and on the 
collaborative arrangements through which they are delivered, and to specify where 
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that evidence is absent. Four questions follow. First, what is the extent, nature and 
distribution of peer-reviewed empirical literature published between 2015 and 2026 
on national and system-scale digital talent development programmes? Second, how is 
programme performance conceptualised and operationalised, and where do the 
reported indicators sit across the four CIPP dimensions and across individual, 
organisational and sectoral or national outcome levels? Third, which governance and 
collaboration mechanisms, mapped to the eight components of the integrative 
framework for collaborative governance, are reported as enablers or barriers to 
programme performance? Fourth, what methodological, theoretical, contextual and 
measurement gaps follow, and what research agenda do they imply for strategic 
management and public policy? Each question carries a corresponding objective, 
stated in terms of what the review sets out to produce: to chart a descriptive map of 
the evidence base and its distribution; to build a taxonomy of the performance 
indicators reported and to locate that taxonomy across evaluation dimensions and 
outcome levels; to assemble a matrix of governance mechanisms against their 
reported valence; and to derive an evidence gap map, and a research agenda, from the 
preceding three. 

2 Method 

2.1 Design and Reporting 

We conducted a scoping review following Arksey & O’Malley [25], as refined by 
Levac et al. [26] and operationalised through the JBI methodology for scoping 
reviews [29]. A scoping review was the appropriate design because our aim was to 
map the extent, range and nature of a conceptually heterogeneous evidence base and 
to identify gaps, rather than to estimate the effect of an intervention [24]. Reporting 
follows PRISMA-ScR [28]. An a priori protocol was written before screening began. 
Deviations from the protocol were dated and logged as they occurred; the single 
substantive amendment is reported in Section 2.3. 
 
2.2 Eligibility Criteria 

Eligibility followed the Population–Concept–Context (PCC) mnemonic [30] and is set 
out in full in Table 1. In brief, we included peer-reviewed articles and review articles, 
published in English between 2015 and 2026, that examined digital talent or digital 
skills development programmes initiated, mandated, funded or regulated by public 
actors and operating at national, subnational, sectoral or cross-national scale, and that 
addressed either programme performance or the governance arrangements linked to 
delivery or outcomes. Context was recorded as a variable rather than applied as a 
filter, and grey literature was excluded. Exclusion codes were hierarchical, so that a 
record breaching several criteria received a single, highest-priority code. 
 

Table 1 Eligibility criteria (PCC) and hierarchical exclusion codes. 
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Element Included Excluded (code) 

Population 

Digital talent or digital skills development 
programme, policy or scheme that is (a) 
initiated, mandated, funded or regulated by 
a public actor, or delivered through an 
explicit public–private partnership, and (b) 
operating at national, subnational, sectoral 
or cross-national scale 

Single-organisation or course-level 
provision without public mandate at 
system scale (E1); K-12 pupils or 
citizen digital literacy without a 
workforce objective (E2); no 
identifiable programme (E12); 
programme without a digital 
competence domain (E14) 

Concept 

Conceptualisation, assessment or 
measurement of programme performance, 
outcomes, impact or effectiveness; or 
governance, coordination or collaboration 
arrangements linked to delivery or 
outcomes 

Programme description without a 
performance or governance dimension 
(E3); instrument validation without 
programme context (E5); technology 
or system adoption rather than talent 
development (E13) 

Context 
Any country, World Bank income group or 
economic sector 

Setting not identifiable (E6) 

Sources 
Peer-reviewed articles and review articles; 
quantitative, qualitative and mixed-methods 
designs; English; 2015–2026 

Editorials, letters, commentaries, 
notes, book chapters, theses, grey 
literature (E7); non-English (E8); pre-
2015 (E9); full text not retrieved 
(E10); no empirical basis (E15) 

Note. Where a record breached more than one criterion, a single code was recorded following a 
fixed priority order: source eligibility first, then population, then concept, then context. Counts 
for each code are reported in Fig. 1. 

 
 
2.3 Information Sources and Search Strategy 

We searched Scopus on 1 August 2026 using the string reported in Table 2, which 
were developed by principal researcher. The string combines four Boolean blocks: the 
object (digital talent or skills), the intervention (development programme), the level 
and governance setting, and the analytical lens (performance, evaluation or 
governance). The search returned 265 records and required no calibration, since the 
yield fell within the target range of 100–450 specified in advance; the string was 
therefore never re-tuned after its results had been observed.  

The protocol specified Scopus as database searched. Prisma-ScR checklists 
allowed full electronic strategy at least 1 database [28]. Therefore, coverage is limited 
to Scopus-indexed, English-language articles, which we report as a principal 
limitation rather than a comprehensive map. The decision to search a single database 
was taken on 1 August 2026, after the Scopus search reurned a corpus within the pre-
specified target range, on the judgment that a second full screening and charting cycle 
was disproportionate to the expected gain. That was a resource judgement, not an 
evidential one. We did not measure the overlap between Scopus and any ither 
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database and we make no claim about it anywhere in this article. The likely direction 
of the resulting bias can be stated without being quantified; Scopus indexes public 
administration, management and economics journals well and education journals less 
completely than ERIC, while ProQuest would add dissertations and grey literature 
that the protocol excluded by design. The most probable consequence is under-
representation of education-specific and non-English evidence, which would most 
affect the geographic map in Section 3.5 where coverage is already sparset.  
 

Table 2 Search string executed in Scopus, 1 Agustus 2026. 
Field String 

TITLE-
ABS-
KEY 

( "digital talent*" OR "digital skill*" OR "digital competenc*" OR 
"digital literac*" OR "digital workforce" OR "digital human capital" OR 
"ict skill*" OR "e-skill*" OR "tech* talent" ) AND ( "talent development" 
OR "skill* development" OR "workforce development" OR "human 
capital development" OR "capacity building" OR upskill* OR reskill* 
OR "training program*" OR "training programme*" OR "development 
program*" OR "development programme*" OR "training initiative*" OR 
bootcamp* OR "digital academy" OR "vocational training" OR 
"scholarship program*" ) AND ( national* OR government* OR "public 
sector" OR "public polic*" OR "public-private" OR "public private 
partnership*" OR ecosystem* OR "multi-stakeholder*" OR "cross-
sector*" OR "state-led" OR "country-level" ) AND ( performance OR 
outcome* OR impact* OR effectiveness OR evaluat* OR employab* OR 
"success factor*" OR governance ) 

Limits PUBYEAR > 2014; DOCTYPE = article, review; LANGUAGE = 
English 

Yield 265 records 
 

2.4 Selection of Sources of Evidence 

Screening proceeded in two stages. At each stage two reviewers ([L], [A]) screened 
independently under deliberately asymmetric decision thresholds, and a third reviewer 
([LA]) adjudicated disagreements. At title and abstract, one reviewer applied a recall-
first threshold and the other a precision-first threshold; ambiguity arising from the 
absence of information was resolved in favour of inclusion, since a relevant record 
lost at this stage cannot be recovered. At full text the burden of proof was reversed: 
inclusion required explicit positive evidence for each criterion. No "maybe" category 
was permitted at either stage, and every full-text exclusion was recorded with a 
verbatim supporting quotation and page number. The assymmetry was adopted 
because the consequences of the two error types are not symmetrical. At title and and 
abstract a relevant record wrongly excluded is unrecoverable, since it never reaches 
the stage at which the evidence needed to judge it becomes available, whereas a 
record wrongly included costs only the time to read it. Setting one reviewer to resolve 
missing information ambiguity toward inclusion and the other toward exclusion 
ensured that the adjudicator saw every genuinely borderline record rather than only 
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those on which two similarly calibrated reviews happened to differ. At full text the 
evidence is present, so the burden of proof was reversed with it. The design carries 
two acknowledged cost; it depressed Cohen’s kappa through the bias index, and it 
raises adjudication load. The third reviewer determined 48 of 265 decisions at title 
and abstract (18%) and 15 of 49 at full text (31%). 

Agreement was 81.9% at title and abstract and 69.4% at full text (κ = 0.43 at both 
stages), with 48 and 15 disagreements adjudicated respectively. Because the 
thresholds were asymmetric by design, we also report the bias and prevalence indices 
and the prevalence-adjusted bias-adjusted kappa, which affect κ independently of 
observed agreement [31]; κ bands follow Landis & Koch [32]. Fig. 1 presents the 
flow of records through the review. The full cell counts are reported in Table 3 since 
the summary coefficients alone are not interpretable. The decisive feature is that the 
third cell is zero at both stages; disagreement was entirely one-directional, which is 
the signature of the asymmetric design and depresses kappa independently of how 
much the reviewers agreed. We do not claim this disposes of the concern. At full text 
PABAK is 0,3878, which is modest by any standard. What protects the full-text 
decisions is not the coefficient but the evidence rule: inclusion required explicit 
positive evidence for every criterion, quoted verbatim with page number, and each of 
the 15 diasgreements was adjudicated on that quoteed evidence rather than on 
reviewer impression.  

Table 3. Reviewer agreement, full cell counts 
 Title and abstract Full text 
Both include 25 21 
Reviewer 1 include, 
Reviewer 2 exclude 

48 15 

Reviewer 1 exclude, 
Reviewer 2 include 

0 0 

Both exclude 192 13 
Observed agreement 0.8189 0.6939 
Cohen’s Kappa 04301 0.4262 
PABAK 0.6377 0.3878 
Bias index 0.1811 Not computed 
Prevalence index 0.6302 Not compted 
Adjudications by third 
reviewer 

48 (18% of 265) 15 (31% of 49) 

Note. Cell counts are reported because kappa is depressed by the asymmetric treshold 
design; PABAK is reported alongside following Byrt et all [33].  
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*Exclusion codes are defined in Table 1. Search Executed 1 August 2026 

Fig. 1. PRISMA-ScR flow of the search and selection process. Adapted from Page et al.[34] 
and reported in accordance with PRISMA-ScR [28]. Exclusion codes are defined in Table 1. 

 
 
2.5 Data Charting 

We charted data using a 67-variable form developed from the JBI template [29], 
covering bibliographic details, study context, programme characteristics, 
methodology, performance constructs, governance mechanisms and author-stated 
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gaps. Charting was treated as an iterative process [26]: the form was piloted on five 
reports and revised before full extraction. Where a source did not report a variable we 
recorded "NR" rather than inferring a value, so that non-reporting itself became 
analysable. Each empirical report was appraised with the Mixed Methods Appraisal 
Tool [35]; ratings are reported descriptively only, and no report was excluded on 
methodological grounds. We report the division of labour on charting and coding 
precisely, because the two were not equivalent. Screening was independently 
duplicated at both stages. Charting and classification of indicators and mechanism 
were not: one researcher (L) performed the initial classification for all 25 reports, and 
a second researcher (A) verified every classification against the verbatim extract and 
it’s page reference, with disagreements resolved by discussion and the extract itself 
treated as the arbiter. This is verification of a single coder’s work, not independent 
double-coding, and it does not yield an inter-rater coefficient. We therefore report no 
agreement statistic for the indicator and mechanism classifications and make no claim 
of independent duplication for them. What supports the classifications instead is 
auditability: every one of the 105 indicators and 98 mechanism is tied to a verbatim 
quotation with a page number. 
 
2.6 Synthesis and Analysis 

Analysis combined three strands. The first was a descriptive numerical summary of 
study, programme and methodological characteristics. The second was deductive 
coding: performance indicators were coded to the four dimensions of the CIPP 
evaluation model [10] and to three outcome levels, and governance mechanisms to the 
eight components of the integrative framework for collaborative governance [4], each 
mechanism receiving a valence of enabler, barrier, ambiguous or mixed. Because the 
design and deliverycontrast reported in Section 3.4 rests on a classification that was 
not previously stated, we set out the rule here. Each of the 14 descriptive themes was 
assigned to the design stage, the delivery stage, or neither, on a single criterion fixed 
before the valence figures were computed: a theme belongs to design if the 
mechanism it describes operates before or at the point at which programme 
architecture, partnership structure, mandate or funding envelope is settled, and to 
delivery if it operates at or after the point at which training is provided to participants. 
Themes describing conditions wholly outside the programme boundary were assigned 
to neither. Design comprises DT1, DT2, DT4, and DT5, holding 48 units; delivery 
comprises DT3, DT6, DT7, and DT8, holding 27 units. The remaining six themes 
describe conditions that are not specific to either stage and are assigned to neither. 
The two stage categories together cover 75 of the 98 mechanism units, or 77%. The 
contrast is therefore a statement about those 75 units and not about the corpus as a 
whole, and report it as such. 

The third was a three-stage thematic synthesis [36] applied to the 98 verbatim 
governance-mechanism extracts and 105 performance indicators charted from the 
included reports: line-by-line coding, grouping of codes into descriptive themes, and 
generation of analytical themes that extend beyond the primary studies. Mechanisms 
that could not be mapped to either framework were retained as inductive codes and 
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are reported as candidate framework extensions. We examined theme robustness 
through a saturation curve, cross-tabulation by World Bank income group, and 
comparison of mechanism valence against MMAT rating. 

Gap statements were derived from cross-tabulations using a decision rule fixed in 
advance: cells containing no studies were classed as evidence-absent, one or two 
studies as evidence-scarce, and three or more as evidence-present. 

3 Results 

3.1 Characteristics of The Evidence Base 

The searches yielded 265 records, of which 25 reports met all eligibility criteria (Fig. 
1). Two of these reports,  Choudhary and Bansal [37], [38], analyse the same corpus 
of 86 primary studies and are treated as companion publications, so the 25 reports 
represent 24 unique studies. All counts below are reported at the level of the report. 
Because the two companion reports describe a single programme and could inflate 
any pattern they both support, we tested their influence directly. Excluding the 
companion report reduces the mechanism corpus from 98 units to 94 and the indicator 
corpus from 105 to 101. The design-stage barrier proportion moves from 33% to 32% 
and the delivery-stage proportion from 70% to 68%. The excluded report contributes 
4% of mechanism units and contributes to four descriptive themes (DT3, DT5, DT8, 
and DT9) without being the sole support dor any theme. No finding reported below 
depends on retaining it. The rest of the descriptive profile is equally stable. Reports 
measuring reach remain 3, reports with a comparison group remain 1, and no enabler-
valenced report reaches the highest appraisal in either case. Reports defining 
performance explicitly move from 14 to 13, self-report as the dominant instrument 
from 44% to 46%, and reports not stating a time horizon from 60% to 58%. The 
double weighting risk is therefore bounded at 4% of units and does not alter any count 
on which the synthesis rests. 

Table 4 sets out each included report. The evidence base is recent: 20 of 25 reports 
(80%) were published from 2023 onwards and 15 (60%) in 2025 or 2026, with the 
earliest two appearing in 2018. Geographically it is uneven. East Asia and Pacific (8 
reports) and Europe and Central Asia (7) together account for 15 of 25, while Sub-
Saharan Africa contributes 2 and South Asia, North America and the Middle East and 
North Africa contribute 1 each; a further 5 reports are multi-region or global in 
coverage. By World Bank income group, upper-middle-income settings dominate (11 
reports), followed by mixed-income coverage (6), lower-middle-income (4) and high-
income (4). Eighteen reports (72%) examine a single country. 
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Table 4. Characteristics of the 25 included reports. 

No. Study Setting 
(income) 

Programme or 
policy studied Scale Design 

MMAT 
criteria 

met 
1  Shi et al. 

(2023) [39] 
China 
(UM) 

National Digital 
Competence 
Training 
Program for 
teachers 

National Mixed 
methods 

3 of 4 

2 Luo et al. 
(2026) [40] 

China 
(UM) 

Teacher 
Professional 
Development at 
Scale 
(TPD@Scale) 

Subnational Quantitative 4 of 4 

3 Bansal & 
Choudhary 
(2024) [41]  

India (LM) Pradhan Mantri 
Gramin Digital 
4Saksharta 
Abhiyan 
(PMGDISHA) 

National Qualitative 4 of 4 

4 Shava & 
Muringa 
(2025) [42] 

South 
Africa 
(UM) 

National ICT 
policy 
framework and 
digital inclusion 
programmes 

National Review 3 of 4† 

5 Kerrick & 
Cumberland 
(2026) [43] 

United 
States (H) 

Digital Literacy 
Train-the-
Trainer 
Program 
(DLT3) 

Subnational Case study 2 of 4 

6 Choudhary 
& Bansal 
(2022a) [44]  

Multi-
country 
(Mx) 

Corpus of 86 
digital literacy 
training 
programmes 

Multi-
country 

Review 4 of 4† 

7 Ou et al. 
(2025) [45] 

China 
(UM) 

National digital 
literacy 
programme for 
K-12 teachers 

National Quantitative 4 of 4 

8 Sabdenov et 
al. (2025) 
[46] 

Kazakhstan 
(UM) 

Civil service 
digital 
recruitment and 
training system 

National Mixed 
methods 

4 of 4 

9 Tjokro et al. 
(2025) [47]  

Indonesia, 
EU, USA 
(Mx) 

National legal 
framework for 
digital human 
capital 

Multi-
country 

Mixed 
methods 

3 of 4 

10 Chetty, 
Aneja, et al. 
(2018) [48] 

G20 (Mx) G20 digital 
skills strategies; 
National 
Qualifications 
Framework 

Multi-
country 

Mixed 
methods 

2 of 4 

11 Choudhary 
& Bansal 

Multi-
country 

Corpus of 86 
digital literacy 

Multi-
country 

Review 4 of 4† 
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No. Study Setting 
(income) 

Programme or 
policy studied Scale Design 

MMAT 
criteria 

met 
(2022b) [37] (Mx) training 

programmes 
(companion) 

12 Maiyapan et 
al. (2026) 
[49] 

Thailand 
(UM) 

Ministry of 
Public Health 
Digital Health 
Strategy 

Subnational Quantitative 4 of 4 

13 Miltner et al. 
(2026)  [50] 

United 
Kingdom 
(H) 

Government-
backed coding 
and data 
science 
bootcamps 

National Quantitative 3 of 4 

14 Widaningsih 
et al. (2025) 
[51] 

Indonesia 
(UM) 

BBPPMPV 
technical 
competency 
training for 
TVET teachers 

Subnational Quantitative 3 of 4 

15 Bilan et al. 
(2023) [52] 

Ukraine 
(LM) 

Advanced civil 
service training, 
National 
Agency for 
Civil Service 

National Quantitative 3 of 4 

16 Yooyativong 
& Kamyod 
(2023) [53]  

Thailand 
(UM) 

Digital Farmer 
Development 
Framework 
(NBTC fund) 

Subnational Case study 2 of 4 

17 Assanova et 
al. (2025) 
[54] 

Kazakhstan 
(UM) 

Digital 
Kazakhstan; 
Astana Hub; 
National AI 
Platform 

National Mixed 
methods 

4 of 4 

18 Burns et al. 
(2020) [55] 

Serbia, 
Russia 
(UM) 

Pro-VET 
(Erasmus+ 
CBHE); VET 
Educator 
Trainer 
Network 

Multi-
country 

Mixed 
methods 

3 of 4 

19 Adewojo 
(2026) [56] 

Africa, 
multi-
country 
(Mx) 

Library digital 
literacy 
capacity-
building 
initiatives 

Multi-
country 

Review 4 of 4† 

20 Hackl & 
Najdi (2024) 
[57] 

Lebanon 
(LM) 

Digital Skills 
Training 
programme 
(World Food 
Programme) 

National Qualitative 4 of 4 

21 Dunan et al. 
(2025) [58]  

Indonesia 
(UM) 

Digital Talent 
Scholarship and 

National Qualitative 4 of 4 
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No. Study Setting 
(income) 

Programme or 
policy studied Scale Design 

MMAT 
criteria 

met 
ICT Jamboree 
(Kominfo) 

22 Chetty, Liu, 
et al. (2018a) 
[59]  

G20 (Mx) G20 digital 
training 
management 
and evaluation 
mechanisms 

Multi-
country 

Review 2 of 4† 

23 Hachem et 
al. (2025)  
[60] 

Sweden (H) Accreditation of 
an AI mass-
market MOOC 

National Case study 4 of 4 

24 Tu et al. 
(2025) [61]  

Vietnam 
(LM) 

Digital skills 
training in 
higher 
education 
institutions 

National Mixed 
methods 

3 of 4 

25 Esposito et 
al. (2025) 
[62]  

Italy (H) Rome 
Technopole 
Spoke 4 AI 
ethics pilot 
module 

Subnational Mixed 
methods 

3 of 4 

Note. Income group: H = high; UM = upper-middle; LM = lower-middle; Mx = mixed coverage. MMAT 
ratings (Hong et al., 2018) are descriptive and were not used to exclude reports. The MMAT column should 
be read only as a count of criteria met, not as a quality score. Five of the 25 reports use review designs and 
fall outside the tool’s stated scope; they are marked with † accordingly and are excluded form the appraisal-
based sensitivity analysis reported in Section 3.3. † Review design; the count is shown for 
transparency only, and these five reports are also excluded from Fig.3, Panel B. 

 
Table 5 aggregates the study and programme characteristics. Governments initiate 

most of the programmes studied (15 of 25), and government appears as a partner in 24 
of 25 (96%), but the partnership base beyond the state is thin: industry appears in 11 
reports (44%), training providers in 10 (40%), and universities and multilateral bodies 
in 9 each (36%). Public-only funding covers 12 programmes, while donor funding, 
co-funding and mixed models cover 11 between them. Methodologically the corpus is 
dominated by mixed-methods (8) and quantitative (6) designs, and appraisal quality is 
generally sound: 21 of 25 reports (84%) attained three or four MMAT stars. Sixteen 
reports (64%) state an explicit theoretical frame. National-scale programmes (12) 
outnumber multi-country (7) and subnational (6) ones. Education is the single largest 
sector (8 reports) and the largest contributing discipline (11 reports), which means 
that the literature on national digital talent programmes is being written mainly from 
within education research rather than from public administration or management. 
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Table 5. Aggregate characteristics of the included reports (n = 25). 

Characteristic Categories (n) 
Publication year 2025 (10); 2026 (5); 2023 (3); 2018 (2); 2022 (2); 2024 (2); 2020 (1) 
World region East Asia & Pacific (8); Europe & Central Asia (7); global or multi-region 

(5); Sub-Saharan Africa (2); Middle East & North Africa (1); North 
America (1); South Asia (1) 

Income group Upper-middle (11); mixed (6); lower-middle (4); high (4) 
Programme scale National (12); multi-country (7); subnational (6) 
Initiating actor Government (15); public–private partnership (6); multilateral (3); 

industry-led under public mandate (1) 
Funding model Public only (12); mixed (4); donor-funded (4); co-funded (3); not reported 

(2) 
Partner types 
present 

Government (24); industry (11); training provider (10); multilateral (9); 
university (9); non-governmental organisation (7) 

Economic sector Cross-sector (10); education (8); public administration (3); ICT (2); health 
(1); agriculture (1) 

Study design Mixed methods (8); quantitative (6); review (5); qualitative (3); case 
study (3) 

Contributing 
discipline 

Education (11); public administration (4); economics (3); interdisciplinary 
(3); sociology (2); information systems (1); management (1) 

MMAT rating **** (12); *** (9); ** (4) 
Explicit theory 
stated 

Yes (16); no (9) 

Note. Partner types are not mutually exclusive; a report may name several 
 

Two further features of this evidence base are worth recording because they 
constrain what can be asked of it. First, the unit of analysis is fragmented: 8 reports 
analyse individuals, 7 the programme itself, 4 whole countries, 4 several levels at 
once, and 1 each an organisation and a sector. Comparison across reports is therefore 
rarely comparison of like with like. Second, programme maturity is almost never 
stated. Only 3 of the 25 reports (12%) record how long the programme had been 
running at the time of study, so in 22 cases the reader cannot tell whether a reported 
outcome reflects a mature system or a pilot. Sample sizes vary by four orders of 
magnitude, from 8 interviews in a single university [60] to 45,648 participating 
teachers in one province [39], which reflects the breadth of designs rather than any 
weakness in individual reports. 
 
3.2 Conceptualisation and Measurement of Programme Performance 

Performance is more often assumed than defined. Fourteen reports (56%) state an 
explicit performance construct; the remaining 11 (44%) report indicators without 
defining what performance means. Even among the 14, the construct is usually stated 
as an aim rather than specified as a measurable object, as in the assessment of “the 
implementation and effectiveness of a national plan for a digital competence training 
program” [39]  or the question whether bootcamps “make good on their key claims, 
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particularly around employment and salaries” [50]. Chetty, Aneja, et al. [48] are 
unusual in treating the measurement of programme performance as itself the object of 
inquiry. Across the corpus, 105 distinct performance indicators were charted, a mean 
of 4.2 per report. 

Where a theoretical anchor is used, it is more often a competence taxonomy than a 
theory of programme performance. Of the 16 reports (64%) stating an explicit frame, 
6 build on an established digital competence taxonomy such as DigComp, the 
UNESCO Digital Literacy Global Framework or a national equivalent. The remaining 
10 draw on general social science theory. Human capital theory is the most frequent 
of these and appears in only 3 reports, empowerment theory in 2, and the rest once 
each, so there is no shared theoretical vocabulary in this field. Nine reports (36%) 
state no theoretical frame. In two of these the absence is itself part of the argument: 
Choudhary & Bansal [37] report that the training programmes they reviewed lacked 
any theoretical grounding, and Adewojo [56] calls for an Africa-centred digital 
literacy framework in place of imported ones. 

Coverage of the CIPP dimensions is broad but front-loaded. Input is addressed by 
23 reports (92%) and Context by 22 (88%), whereas Process is addressed by 18 (72%) 
and Product by 17 (68%). Twelve reports (48%) touch all four dimensions and only 
one addresses a single dimension. The imbalance is sharper once outcome level is 

added. Fig.2 maps the two together. Individual-level outcomes are reported by 19 
reports (76%) and sectoral or national outcomes by 16 (64%), but organisational 
outcomes by only 6 (24%). The weakest cell in the matrix is Product at organisational 
level (3 reports, 12%), followed by Product at sectoral or national level (10 reports, 
40%). In other words, the literature describes what is put into these programmes and 
the systems around them far more thoroughly than it describes what comes out of 
them above the level of the individual learner. 

Measurement practice itself is thin (Fig. 2, panels B and C). Self-report is the 
dominant instrument, used by 11 reports (44%), with a further 6 (24%) combining 
self-report and other sources; administrative data are used by 4 (16%) and objective 

 
Fig. 2. Measurement practice across the 25 included reports. Panel A: CIPP evaluation 
dimension [10]  by outcome level, with cell values showing the number of reports. Panels 
B and C: measurement type and measurement time horizon 
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tests by only 2 (8%). Time horizon is not reported at all by 15 reports (60%). Where it 
is reported, it is short: 4 reports (16%) measure at programme completion and 3 
(12%) within 12 months, while 2 (8%) reach one to three years and 1 (4%) exceeds 
three years. A comparison group appears in a single report (4%), and even there the 
comparison is between publicly and privately funded training institutes rather than 
between programme participants and non-participants [39]. No report in the corpus 
estimates a programme counterfactual. 

Table 6 groups the 105 indicators into 11 empirically derived themes. Two 
contrasts stand out. First, indicators capturing participant perception or self-
assessment appear in 8 reports (32%), twice as many as the 4 reports (16%) carrying 
labour-market or economic outcome indicators. Second, indicators of behavioural 
adoption or transfer into practice appear in just 2 reports (8%), so the link between 
competence acquired and competence used is almost entirely unexamined. Reach, 
access and participation is the most frequent theme (18 indicators across 12 reports), 
yet as Section 3.4 shows, reach is measured in a way that permits interpretation in 
only a small minority of cases. 

 
Table 6. Taxonomy of the 105 charted performance indicators. 

Code Indicator Theme CIPP dimension Indicators 
Reports 

(%) 
IT4 Reach, access and participation Process 18 12 (48) 
IT8 Equity and disparity Cross-cutting 12 11 (44) 
IT9 Participant perception and self-

assessment 
Product, self-reported 15 8 (32) 

IT5 Delivery inputs and provider 
quality 

Input 10 7 (28) 

IT6 Institutional and governance 
arrangements 

Context / Input 10 7 (28) 

IT1 Competence attainment Product, individual 9 7 (28) 
IT11 Measurement infrastructure Context 9 6 (24) 
IT3 Labour market and economic 

outcomes 
Product, individual 
and national 

6 4 (16) 

IT10 Macro-system indicators Product, sectoral and 
national 

8 3 (12) 

IT7 Financial sustainability Input / Process 3 3 (12) 
IT2 Behavioural adoption and 

transfer to practice 
Product, individual 5 2 (8) 

 
 
3.3 Governance Mechanisms and Their Reported Valence 

Ninety-eight verbatim governance mechanisms were charted, a mean of 3.9 per 
report. Coverage of the collaborative governance framework is complete at the 
structural end and sparse at the relational end (Fig. 3, panel A). System context and 
drivers are present in all 25 reports (100%) and capacity for joint action in 24 (96%), 
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whereas principled engagement appears in 13 (52%) and shared motivation in only 11 
(44%). Sixteen reports (64%) address six or more of the eight components, so the gap 
is not one of shallow coverage overall but of a consistent silence about the relational 
dynamics through which collaboration is sustained. 

Valence is predominantly negative. At report level, 11 reports (44%) carry a 
barrier-dominant reading of the governance arrangements they describe, 9 (36%) a 
mixed reading, 3 (12%) an enabling reading and 2 (8%) an ambiguous one. Panel B of  
Fig. 3 tests whether this negative tilt is an artefact of weaker evidence, and the result 
runs the other way. One check on this reading deserves separate statement, and 
excluded the five review-design reports that fall outside the MMAT’s stated scope. 
Among the 20 empirical reports, no report carrying an enabler-dominant reading 
meets all four applicable MMAT criteria, while 3 of the 8 barrier-dominant empirical 
reports do. The negative reading therefore rests on the methodologically stronger 
reports rather than the weaaker ones, which is the opposite of what a problem-
reporting bias would produce. Before excluding the review-design reports the 
corresponding figures were 0 of the enabler-dominant and 5 of 11 barrier-dominant 
reports; the direction is unchanged. 

 
Fig. 3. Governance mechanisms across the 25 included reports. Panel A: the eight components 
of the integrative framework for collaborative governance Emerson et al. [4] by mechanism 
valence, ordered by coverage. Panel B: report-level mechanism valence by the number of 
MMAT criteria mer, restricted to the 20 empirical reports; the five review-design reports are 
excluded because the tool cannot be used to appraise reviews [63].  
 

Twenty-four of the 25 reports (96%) also yielded at least one mechanism that 
could not be mapped onto the framework. These inductive codes cluster into 
recognisable groups: standardisation instruments such as national qualifications 
frameworks [48], [51]; measurement infrastructure as a precondition for evidence-
based governance [46], [59]; financial sustainability tied to donor cycles  [56]; post-
programme labour-market filters [50]; and access preconditions such as assistive 
technology and language [54], [58]. 

Line-by-line coding of the 98 mechanisms produced 98 descriptive codes and 14 
descriptive themes, a mean of 3.4 themes per report (range 2 to 4). Fig. 2 shows the 
resulting structure and Table 6 reports the themes with their coverage and the share of 
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units coded as barriers. The last new descriptive theme appeared at the twentieth of 25 
reports, so saturation was approached but is not claimed. 

The two most widely shared themes describe partnership architecture. DT4, the 
most frequent, records formal multi-actor vehicles, as in the account of technical 
academies operating “under a Foundation of Participation model, which brings 
together public and private stakeholders, including companies, universities, research 
centers, local authorities” [62]. DT2 records standardisation instruments, typically 
qualification frameworks used to align provision with employer demand [48]. Against 
these, the themes concentrated at the delivery end read very differently. DT6 records 
capacity that thins out below the centre: “Despite progressive strategies such as the 
National Integrated ICT Policy White Paper and the Digital Economy Masterplan, 
provincial and municipal levels of implementation are partial” [42]. 

 
Table 7. Fourteen descriptive themes derived from 98 governance-mechanism units. 

Code Descriptive theme Units Reports 
(%) 

Units coded 
barrier (%) Stage 

DT4 Multi-actor partnership as 
delivery vehicle 

16 13 (52) 5 (31) Design 

DT5 Structured engagement 
processes 

11 11 (44) 2 (18) Design 

DT1 Policy mandate as initiating 
force 

10 10 (40) 4 (40) Design 

DT2 Standards and qualification 
infrastructure as coordination 
device 

11 9 (36) 5 (45) Design 

DT3 Financing arrangements govern 
continuity 

11 8 (32) 6 (55) Delivery 

DT6 Uneven implementation capacity 
across levels and regions 

9 7 (28) 8 (89) Delivery 

DT9 Thin monitoring and evaluation 
infrastructure 

6 5 (20) 2 (33) Not stage-
specific 

DT10 Exclusion mechanisms operating 
beyond programme control 

5 4 (16) 3 (60) Not stage-
specific 

DT8 Weak control of provider quality 
and delivery design 

4 4 (16) 2 (50) Delivery 

DT14 Policy support alone yields no 
return 

4 4 (16) 2 (50) Not stage-
specific 

DT7 Low and rarely measured reach 3 3 (12) 3 (100) Delivery 
DT12 Adaptive workarounds and 

successor policies 
3 3 (12) 1 (33) Not stage-

specific 
DT11 Legitimacy withheld or denied 

by the state 
3 2 (8) 1 (33) Not stage-

specific 
DT13 Endogenous capacity created by 

the programme 
2 2 (8) 0 (0) Not stage-

specific 
 
3.4 Analytical Themes 

Six analytical themes were generated from the descriptive themes (Fig.4). The first 
concerns where fragmentation occurs. Grouping the descriptive themes by locus, the 
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four themes describing programme design and formation (DT1, DT2, DT4, DT5) 
contain 48 units of which 16 (33%) are coded as barriers, whereas the four themes 
describing delivery and implementation (DT3, DT6, DT7, DT8) contain 27 units of 
which 19 (70%) are coded as barriers. This literature documents collaboration at the 
point where programmes are designed and fragmentation at the point where they are 
delivered. DT6, uneven implementation capacity, is the clearest single case, with 8 of 
its 9 units coded as barriers across 7 reports. 23 units or 23,5% from corpus (DT9, 
DT10, DT11, DT12, DT13, DT14) were excluded since they are conceptually 
implementation. Two qualifications belong with this contrast. It is computed on the 
75 of 98 mechanism units that the stage rule in Section 2.6 assigns to one stage or the 
other, so it describes 77% of the corpus rather than all of it. Because the contrast 
carries much of the article’s argument, we subjected it to 17 alternative specifications, 
reported in Table 8: each of the eight stage-assigned themes was removed in turn, 
each was reassigned to the opposing stage in turn, and the companion report was 
excluded. The gap is 37 percentage points at baseline and ranges from 17 to 48 points 
across the 17 alternatives. It does not reverse or close in any of them. The narrowest 
result, 17 points, arises when DT5 is reassigned from design to delovery; the widest, 
48 points, when DT3 is removed from the delivery group. Sensitivity of the design 
and delivery contrast are shown in Table 8. 

 
Table 8. Sensitivity of the design and delivery contrast to 17 alternative 

specifications. 
Specification Design barrier % 

(n units) 
Delivery barrier % (n 

units) 
Gap (pp) 

Baseline: design DT1, 
DT2, DT4,DT5;delivery 
DT3,DT6, DT7,DT8 

33(48) 70(27) 37 

Leave out DT1 32(38) 70(27) 38 
Leave out DT2 30(37) 70(27) 40 
Leave out DT4 34(32) 70(27) 32 
Leave out DT5 38(37) 70(27) 32 
Leave out DT3 33(48) 81(16) 48 
Leave out DT6 33(48) 61(18) 28 
Leave out DT7 33(48) 67(24) 34 
Leave out DT8 33(48) 74(23) 41 
Move DT1 to delivery 32(48) 62(37) 30 
Move DT2 to delivery 30(37) 63(38) 33 
Move DT4 to delivery 34(32) 56(43) 22 
Move DT5 to delivery 38(37) 55(38) 17 
Move DT3 to delivery 37(59) 81(16) 44 
Move DT6 to delivery 42(57) 61(18) 19 
Move DT7 to delivery 37(51) 67(24) 30 
Move DT8 to delivery 35(52) 74(23) 39 
Companion report 
excluded(94 units) 

32(47) 68(25) 36 

Spesifications in which 
the gap reverse or closes 

  0 of 18 

Note: Percentages are of coded mechanism units at each stage carrying a barrier valence. Computed from 
the coded mechanism file. 

Journal of Science and Education (JSE) 
Vol 7, Issue 1, September 2026, Pages 2117-2150 
ISSN: 2745-5351 (Media Online) 
DOI: https://doi.org/10.58905/jse.v7i1.850

2135 This is an openaccess article under CC-BY-SA license



 
The second concerns reach. Only 3 of the 25 reports (12%) measure who actually 

received training, and all three find that the majority did not. In Kazakhstan, 56.5% of 
civil servants had never received formal digital skills training after recruitment [46]; 
in Thailand, 74.19% of primary healthcare personnel had never attended digital health 
training [49]; in West Java, government-run training had reached only 19.4% of 
vocational teachers [51]. Three countries, three sectors and three designs converge 
without exception on the same result. 

The third concerns standards. Of the 11 units in DT2, 5 (45%) describe a 
competence or qualification framework as absent, not yet mandated or still to be 
developed rather than as an instrument in operation [46], [47], [52], [61]. DT2 is one 
of five themes appearing across all four income groups, so the absence of standards 
infrastructure is not confined to lower-income settings. 

The fourth concerns continuity. DT3 appears in 8 reports and is barrier-dominant 
in 5 of them. What is reported is structural rather than a general shortage of funds: 
92% of donor-funded library projects ceased once grants expired, with consequent 
staff turnover and loss of institutional memory [56]; allocations were withheld or 
diverted, producing delays [42]; and absent funds blocked technology implementation 
in otherwise well-designed programmes [55]. 

The fifth concerns determinants outside the programme boundary. DT10 and DT14 
together describe regulatory exclusion of refugees from digital platforms and financial 
systems [57], labour-market screening through narrow notions of cultural fit that 
operate against bootcamp graduates [50], geographic concentration and language 
barriers [54], and assistive-technology availability as a precondition for using 
acquired skills  [58]. The associated outcome evidence is consistent: only 13% of 
participants in the Digital Skills Training programme were employed within 12 
months of completion [57]. 

The sixth concerns regimes that do not form. Three configurations in the corpus 
fall outside a framework that presumes a collaborative regime has been established. In 
the first, legitimacy is sought and refused: efforts by the funding agency “to obtain 
governmental endorsement of digital skills training and online work for displaced 
Syrians in Lebanon were unsuccessful” [57]. In the second, the state declines to build 
a regime at all, having “chose not to systematise MOOC-related activities on a 
national level” [60] In the third, institutional actors diverge from national system rules 
in order to make delivery possible, altering admission parameters to work around 
system limitations [60]. These configurations appear in only 2 reports, but in each the 
absence or refusal of a regime, rather than its internal dynamics, determined the 
outcome. The evidential basis for this theme should be stated plainly rather than left 
to be interferred. Three configurations is a small number, and they come from two 
reports. We therefore treat this theme as a hypothesis-generating observation about a 
boundary condition of the framework, not as an established finding, and Section 4.6 
develops it on than footing. 
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Saturation: the last new descriptive theme appeared at report 20 of 25. Mean 3.4 themes per report (range 
2-4) 
Fig. 4. Structure of the thematic synthesis, from 98 verbatim mechanism units through 14 
descriptive themes to 6 analytical themes, following Three Stage Synthesis by Thomas & 
Harden [36]. 

 
Applying the pre-specified decision rule to the cross-tabulations produces a clear 

separation between conceptual and geographic coverage. The CIPP by outcome level 
matrix contains no empty cells: all 12 cells are evidence-present, so gaps in the 
measurement of performance are a matter of depth rather than absence. The 
governance matrix is more uneven. Of its 32 cells, 21 are evidence-present, 8 
evidence-scarce and 3 evidence-absent, the last being ambiguous mechanisms within 
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principled engagement, shared motivation and adaptation. Enabling mechanisms are 
scarce in three components: shared motivation, collaborative actions and impacts. 

The geographic map is the sparsest of the three. Table 9 shows that of 21 region by 
scale cells, only 4 are evidence-present, 7 are evidence-scarce and 10 are evidence-
absent. National-scale evidence exists in quantity for East Asia and Pacific and for 
Europe and Central Asia alone. There is no multi-country evidence for East Asia and 
Pacific, the Middle East and North Africa, North America or South Asia, and no 
subnational evidence outside East Asia and Pacific, Europe and Central Asia and 
North America. 

 
Table 9. Evidence gap map by world region and programme scale. 

World region Multi-country National Subnational 
East Asia & Pacific Absent Present Present 
Europe & Central Asia Scarce Present Scarce 
Global or multi-region Present Absent Absent 
Middle East & North Africa Absent Scarce Absent 
North America Absent Absent Scarce 
South Asia Absent Scarce Absent 
Sub-Saharan Africa Scarce Scarce Absent 

Note. Classification followed the rule fixed in advance and reported in Section 2.6: no studies = 
evidence-absent; one or two = evidence-scarce; three or more = evidence-present. 

4 Discussion 

4.1 Collaboration is Theorised Where It Holds and Left Unexamined Where 
It Breaks 

The most robust pattern in this corpus is positional rather than quantitative. 
Governance mechanisms coded to programme design and formation carry a barrier 
valence in 33% of units, while those coded to delivery and implementation do so in 
70%. The literature therefore documents collaboration at the point where programmes 
are constituted and fragmentation at the point where they are run. The component 
distribution in Fig. 4 reinforces this. System context and drivers appear in all 25 
reports and capacity for joint action in 24, yet principled engagement appears in 13 
and shared motivation in 11. What is consistently present is the structural scaffolding 
of collaboration; what is consistently missing is the relational work that sustains it. 

This should not be read only as a gap in the literature. It is also a limit in how the 
integrative framework [4] has been operationalised. The near-universal coding of 
capacity for joint action alongside a barrier valence in 8 of the 9 units on uneven 
implementation capacity shows that the component is being recorded as an intention 
rather than as an attainment. Recent work makes the same distinction from other 
directions: performance management inside collaborative arrangements remains 
under-studied and rarely connected to how those arrangements were designed [8] 
jointly agreed institutional settlements can turn into standoffs precisely at the 
implementation stage [64]; and the informational capacity of the implementing 

Journal of Science and Education (JSE) 
Vol 7, Issue 1, September 2026, Pages 2117-2150 
ISSN: 2745-5351 (Media Online) 
DOI: https://doi.org/10.58905/jse.v7i1.850

2138 This is an openaccess article under CC-BY-SA license



bureaucracy, not the design of the policy, determines whether citizens can actually be 
served [15]. The problem is generic to multi-level systems, where policy capacity is 
unevenly distributed across tiers [65], [66] and where design and implementation are 
routinely governed by different actors [9], [67]. Our contribution is to show that in the 
digital talent domain the split is not incidental. It is where the barrier language 
concentrates. 

 
4.2 Reach, Not Effect Size, is the Binding Constraint on This Evidence Base 

Only 3 of 25 reports measure who actually received training, and all three find that 
most of the target population did not: 56.5% of Kazakh civil servants had never 
received formal digital skills training [46], 74.19% of Thai primary healthcare 
personnel had never attended digital health training [49], and provincial training had 
reached 19.4% of Indonesian vocational teachers [51]. Three countries, three sectors 
and three designs converge without exception. 

The critical implication is that this field is debating effectiveness before it has 
established coverage. An effect estimated on participants says nothing about a 
programme whose participants are a small and self-selected fraction of its mandate. 
What is striking is that the corpus never frames non-participation in the vocabulary 
that exists for it. Public administration research has established that awareness and 
learning costs, not preference, drive much of the gap between eligibility and 
participation [68], that reducing those costs measurably raises take-up [14], and that 
burden is better conceptualised through onerous experience than through simple 
compliance cost [69]. The evidence that vulnerable citizens perceive higher burden is 
itself contested and needs careful testing [70], which makes the absence of any burden 
measurement in our corpus more consequential rather than less. A literature that could 
explain the field's central empirical finding is simply not being drawn on. 

Measurement practice compounds the problem. Self-report is the dominant 
instrument (44%), yet self-appraised and demonstrated digital competence diverge 
systematically and unevenly across groups [11], and measuring digital skill in Global 
South settings requires instruments validated for those settings rather than imported 
ones [3]. Time horizon is unreported in 60% of reports, and where reported it is short. 
This is disqualifying given that the labour market effects of training in a middle-
income setting emerge only over multi-year horizons and can reverse sign in the 
interim [12]. Comparable programme evaluations that do follow beneficiaries find 
modest and conditional effects [71], and outcomes depend heavily on how 
individualised delivery is [72]. Against this, a corpus in which one report has a 
comparison group and none estimates a counterfactual cannot support the 
effectiveness claims made of national digital talent programmes. 

 
4.3 The Remedy the Field Requests is the One Specialists Question 

Standards infrastructure is the most frequently proposed solution in this corpus and 
one of the least frequently realised: 5 of the 11 units in this theme describe a 
competence or qualification framework as absent, not yet mandated or still to be built, 
and the theme appears across all four income groups. The reflex is to recommend a 
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unified framework. That recommendation deserves more scrutiny than the corpus 
gives it. Allais (2023) shows that occupational standards and competency-based 
qualifications are extensively adopted in African vocational systems yet deliver 
limited value, and argues that the skills anticipation apparatus itself needs rethinking. 
Even the European reference taxonomy carries substantive gaps, with soft skills only 
implicitly represented in ESCO [73]. The critical reading is therefore not that these 
systems lack frameworks and should acquire them, but that frameworks are being 
treated as a solved instrument when their effectiveness is contested. Adewojo's [56] 
call for an Africa-centred framework, rather than a further import, is closer to the 
specialist position than the generic calls elsewhere in the corpus. 

 
4.4 Continuity is a Property of Financing Structure, Not of Programme 

Design 

Financing arrangements appear in 8 reports and are barrier-dominant in 5. What is 
reported is structural: 92% of donor-funded library projects ceased when grants 
expired, with staff turnover and loss of institutional memory [56] and allocations were 
withheld or diverted elsewhere [42]. This matches evidence from adjacent fields that 
donor dependency produces organisational precarity rather than merely funding 
shortfalls  [74], and it supports the argument that externally financed capacity 
building tends to build capacity that does not stay [75]. The framework consequence 
is specific. Adaptation, as specified by Emerson et al. [4], captures adjustment within 
a continuing regime; it does not capture termination. Continuity therefore has to be 
modelled as an outcome with its own determinants rather than assumed as a 
background condition. 

 
4.5 Outcomes are Conditioned Beyond the Programme Boundary, Against a 

Moving Target 

Two themes in this corpus locate the determinants of outcome outside the 
programme: regulatory exclusion from digital platforms and financial systems, labour 
market screening, and access preconditions such as assistive technology and 
language. The associated outcome evidence is stark, with 13% of participants 
employed within 12 months of completion in the strongest documented case [57], a 
pattern also reported for digital livelihood schemes in the same region [76]. The 
mechanism our corpus describes qualitatively as cultural fit screening has a precise 
counterpart in the economics literature: culture used as a hiring criterion produces 
systemic discrimination even inside procedurally fair processes [77]. Programme 
evaluation that ignores these filters risks attributing to the programme a failure 
generated after it ends. 

The target is also moving. Large-scale analyses of job postings show artificial 
intelligence reshaping the structure of skill demand [1] and altering hiring behaviour 
directly [2]. A field that measures competence by self-report at programme 
completion is therefore calibrating against a specification that changes faster than its 
own measurement cycle. Even where competence is acquired, transfer into practice is 
neither automatic nor frequent, and depends on workplace support conditions that this 

Journal of Science and Education (JSE) 
Vol 7, Issue 1, September 2026, Pages 2117-2150 
ISSN: 2745-5351 (Media Online) 
DOI: https://doi.org/10.58905/jse.v7i1.850

2140 This is an openaccess article under CC-BY-SA license



corpus almost never charts [78], [79]. That behavioural adoption and transfer appear 
in only 2 of 25 reports is consistent with, and partly explained by, that omission. 

 
4.6 Regime Status as A Candidate Prior Variable: A Proposition for Testing 

The integrative framework presumes that a collaborative governance regime has 
formed and then analyses its dynamics. Three configurations in this corpus fall 
outside that premise: legitimacy sought and refused [57], a state declining to 
systematise activity nationally, and institutional actors diverging from national rules 
to make delivery possible [60]. In each, the absence or refusal of a regime, not its 
internal dynamics, determined the outcome. We therefore propose regime status as a 
prior variable with four states, formed, refused, declined and circumvented, together 
with three additions arising from Sections 4.2 to 4.5. Fig. 5 sets out the proposed 
extension against the coverage observed here. The proposal is consistent with work 
showing that policy legitimacy is actively constructed and contested through 
institutional work rather than given  [80].  We advance it as a hypothesis generated by 
2 reports, not as a validated construct. The strength of this claim requires an explicit 
statement of its evidential base, which is narrow. The three non-forming 
configurations that mtivate it come from two of the 25 reports. Two reports cannot 
establish a boundary condition of a framework as widely used as this one. We 
therefore advance the extension as a proposition to be tested rather than a a validated 
modifictaion, and we state what would test it: a study design that samples intended 
collaborations rather than realised ones. So that in cases in which a regime was 
mandated but never formed remain observable rather than dropping out of the 
sampling frame before analysis begins. The value of the proposition, if it has any, lies 
in identifying that sampling problem, not in the three cases themselves. Figure 5 
should accordingly be read as a proposes research agenda. 
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Fig. 5. Proposed extension of the integrative framework for collaborative governance [4]. Left: 
established components with their coverage in this review. Right: four extensions derived from 
the thematic synthesis. Proposed rather than established: the additions shown here are derived 
from three configurations in two reports and are advanced as propositions for testing. 

 
4.7 Limitations 

Four limitations bound these conclusions. First, coverage is restricted to Scopus-
indexed, English-language journal articles, so grey literature and non-English 
evidence are absent. Several large national programmes that are prominent in practice 
do not appear in the corpus at all. Second, 25 reports is a small base, and descriptive 
theme saturation was approached but not reached, with the last new theme appearing 
at the twentieth report. Third, journal quartile could not be verified for any report, so 
no claim about publication venue quality is made anywhere in this article. The 
MMAT results should be read as descriptive appraisal, not as a quality filter. One 
counterargument deserves direct treatment. The corpus reads pessimistically, and a 
reader may reasonably suspect publication bias toward problems. The evidence runs 
the other way. A fourth limitation concerns the coding itself. The classification of the 
105 indicators and 98 mechanisms was performed by one researcher and verified by a 
second against verbatim extracts, rather than independently duplicated, so no 
interrater coefficient is available for these classifications and the possibility of 
systematic single-coder drift cannot be excluded statistically. It is bounded instead by 
the requirement that every classification be traceable to a quoted extract with a page 
reference and all of which are available for inspection. On the first limitation, the 
direction of the likely bias can be named even though uts size cannot: Scopus indexes 
journals less completely than ERIC, so education-specific evidence is the most 
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probable omission, and the geographic map in Section 3.5 is the result most exposed 
to it.  

 
4.8 Implications 

For research, three priorities follow. Reach should be reported as a standard indicator, 
since without it no effect estimate is interpretable. Outcome measurement should 
extend to at least 12 months and use administrative or assessed data rather than self-
report. Evaluations should model post-programme filters explicitly instead of treating 
them as noise. For policy, the practical implication is that partnership architecture at 
the design stage is not evidence of delivery capacity, and that financing structure 
should be treated as a design variable with consequences for continuity rather than as 
an administrative detail. 

5 Conclusion 

This scoping review charted 25 peer-reviewed reports on publicly mandated digital 
talent development programmes and synthesised the 98 governance mechanisms and 
105 performance indicators they report. The evidence base is recent, geographically 
concentrated and thinnest at the point that matters most. Performance is defined 
explicitly in just over half the reports, measured predominantly by self-report, and 
seldom followed beyond programme completion. Only three establish how much of 
the intended population was reached, and all three find that most was not. 

Two findings hold beyond description. Governance is documented as collaborative 
where these programmes are designed and as fragmented where they are delivered, 
with barrier-coded mechanisms rising from 33% to 70% between the two. And the 
pessimistic reading of this literature cannot be dismissed as a bias toward reporting 
problems, because it rests on the methodologically stronger reports, not the weaker 
ones. From these we argue that regime status, financing structure, reach and post-
programme filters should be treated as variables, not background assumptions. The 
framework extension we draw from this rests on three configurations in two reports 
and is offered as a proposition for testing, not as a validated modification. 

The practical conclusion is narrow and firm. Until reach is reported as standard and 
outcomes are measured beyond twelve months using data that is not self-reported, 
claims about the effectiveness of national digital talent programmes cannot be 
evaluated. That is a fixable problem, and fixing it is the precondition for everything 
else this field wants to know. 
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