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Abstract: Background: Published projections of global data-centre electricity use are frequently compared despite differences in
geography, facility and workload coverage, units, and scenario design. Methods: We constructed a secondary-source-seeded, boundary-
aware evidence map of projections for annual global operational electricity use by total data centres in 2030. Each publication was
coded across eight comparability dimensions and assigned a transparent primary-source verification status. The primary synthesis treats
publications reporting only range endpoints as interval-censored rather than interpreting their endpoints as complete scenarios.
Publication-level bootstrap intervals and verification, peer-review, scenario-completeness, aggregation, and influence sensitivities were
examined. Results: The corpus contains 28 values from 15 publications; 7 were directly checked in primary or author full text by one
reviewer and 8 remain verification incomplete. The interval-censored model estimates a median latent publication centre of 912 TWh
yr7! (95% publication-bootstrap interval 712—-1217) and a geometric standard deviation of 1.69. A conventional geometric-scenario
summary gives a median of 945 TWh yr™' (interquartile range 648—-1167). Method, publisher, and vintage contrasts are imprecise and
are retained only as exploratory sensitivities. Conclusions: Boundary harmonisation makes the literature more interpretable but does
not identify a probability distribution for realised 2030 demand. The principal contribution is an auditable comparability taxonomy and

minimum reporting standard, not a consensus forecast.
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1. Introduction

Forecasts of data-centre electricity demand influence
generation planning, network investment, technology policy,
and assessments of artificial intelligence. Published 2030
values appear to span orders of magnitude, but that apparent
disagreement combines differences in system definition,
model architecture, and scenario design (Kamiya and
Coroama, 2025; Koomey and Masanet, 2021). A national
grid-connection estimate, an Al-only increment, a global
whole-facility electricity forecast, and an estimate for the
wider information and communication technology system do
not measure the same quantity.

Converting such quantities to a common unit without first
aligning their boundaries can create false precision. Capacity
in gigawatts is not annual electricity consumption unless
utilisation and time assumptions are known. IT equipment
load is not whole-facility demand unless power-delivery and
cooling overheads are included. Similarly, a low—high range
does not reveal whether intermediate scenarios exist or
whether either endpoint was considered probable by the
original authors.

This study therefore examines a narrow estimand: annual
global operational electricity used by total data centres in
2030. Its empirical objective is to describe the distribution of
eligible projections without silently redefining them. Its
methodological objective is to specify the minimum
boundary information needed to determine whether forecasts
are comparable. The study is deliberately presented as a
secondary-source-seeded evidence map, not as a completed
systematic review: the search did not cover all subscription
databases, screening was conducted by one reviewer, and
some retained sources remain verification incomplete.

1.1 Literature context and contribution

Global data-centre and wider ICT energy estimation has
evolved from inventory studies to stock, traffic, workload,
and facility models (Koomey, 2008; Malmodin et al., 2010;
Van Heddeghem et al., 2014). Later work examined
efficiency trends, sector boundaries, and the extent to which
service growth has decoupled from electricity demand
(Avgerinou et al., 2017; Malmodin and Lunden, 2018;
Shehabi et al., 2018; Masanet et al., 2020). Updated
inventories continue to revise both activity data and
accounting scope (Jones, 2018; Malmodin et al., 2024).

Prospective  estimates likewise use heterogeneous
architectures. They include high-level traffic or demand
extrapolation (Andrae and Edler, 2015; Andrae, 2019a,
2020b,a), bottom-up equipment models (Liu et al., 2020;
Deloitte Global, 2024; International Energy Agency, 2025),
and system-dynamics or scenario frameworks (Koot and
Wijnhoven, 2021; Castro et al., 2024; Fan et al., 2026).
Adjacent research on networks, streaming, devices, Al,
water, and cryptocurrency is important but often uses
different functional units and boundaries (Aslan et al., 2018;
Shehabi et al., 2014; Preist et al., 2016; Henderson et al.,
2020; de Vries, 2023; Mytton, 2021; Obringer et al., 2021;
Stoll et al., 2019).

Previous critiques have warned against comparing
incompatible ICT and Internet estimates (Freitag et al.,
2021; Koomey and Masanet, 2021). This study extends that
argument in three ways. First, it applies explicit record-level
eligibility and verification rules to a defined 2030 data-
centre estimand. Second, it treats endpoint-only publications
as interval observations in the primary synthesis. Third, it
translates the observed comparability problems into an
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eight-dimensional reporting framework that can be used by
forecast authors, reviewers, and planners.

1.2 Research Questions

The analysis asks four linked questions: which 2030
projections satisfy the common estimand; which boundaries
determine comparability; how sensitive the distribution is to
censoring, verification, source type, aggregation, and
influence; and what the harmonised evidence can
legitimately support for energy planning. The first two
questions define the admissible evidence set, the third
evaluates robustness, and the fourth translates rather than
extends the statistical results.

2. Data and Methods
2.1 Design, discovery, and eligibility

The evidence map was seeded by Table 3.1 of the IEA-4E
critical review (Kamiya and Coroama, 2025). Its
bibliography was used to locate publisher, institutional, and
author versions of candidate sources. A public-web update
was conducted on August 5-6, 2026 with four archived
strings combining “global data center” or “global data
centre” with electricity, 2030, forecast, projection, and
scenario. Crossref and OpenAlex requests were attempted
but blocked by the execution environment. Strategies for

Scopus, Web of Science Core Collection, IEEE Xplore, and

Google Scholar are archived but were not executed because

authenticated access was unavailable. The search archive

therefore supports reproduction of the reported evidence
map but not a claim of exhaustive or PRISMA-compliant
retrieval. A record was eligible only when it provided:

1) Annual operational electricity, or an average load
convertible  without an undisclosed utilisation
assumption;

2) Global geographic coverage;

3) Total data-centre coverage rather than an Al-only
increment, external network, cryptocurrency-only load,
or wider ICT total,

4) A 2030 target; and

5) A traceable source,
description.

quantity, unit, and scenario

Capacity-only estimates were excluded when utilisation or
annualisation assumptions were unavailable. Multiple
reports from the same author or organisation were retained
when the forecast vintage, model, or scenario set differed.
Full exclusion reasons and report linkages are supplied in
the search archive.

2.2 Formal comparability and unit harmonisation

Each publication i is represented by an eight-component
boundary vector

bf = {G!', -Ffr M;i'r Gi'r Ql'r SfJ Ml'r CI')J Af = r[ 1 {bfd € J:Id) ’
deD,

(1)

where the components denote geography, facility, workload,
ownership, quantity, scenario, model, and conversion
information. D, contains the dimensions required by the
estimand, A, is the admissible set for dimension d, and
A; =1 is required for quantitative inclusion. Thus, a
numerically convertible value is still excluded when its
geography or workload boundary is incompatible.

E!' = 8.?6PEHI'PCI', (2)
When a source reports power rather than annual energy, the
harmonisation rule is

where E; is TWh yr'!, P; is GW, u; is annual utilisation, and
Kk; is the disclosed facility-boundary multiplier (equal to
PUE for IT load and one for whole-facility average load). A
power estimate is not converted when u; or k; is required
but unavailable.

2.3 Primary-source verification and coding

The coding rubric records geography; facility, workload, and
ownership boundaries; treatment of Al, cryptocurrency,
networks, and on-premises facilities; original quantity and
unit; conversion assumptions; scenario labels; base year;
growth and PUE assumptions; and model architecture.
Unknown is distinct from excluded or absent. A publication
is labelled “directly checked” only when its value, unit,
scope, and scenario can be located in primary or author full
text. Public summaries of inaccessible reports remain
explicitly verification incomplete.

Direct checks cover Andrae and Edler, two 2019 Andrae
reports, Andrae (2020), Deloitte Global, Koot and
Wijnhoven, and the IEA 2025 Base Case (Andrae and Edler,
2015; Andrae, 2019a,b, 2020a; Deloitte Global, 2024; Koot
and Wijnhoven, 2021; International Energy Agency, 2025).
The source audit corrected the rounded Andrae—Edler values
and excluded five inherited candidates whose primary
documents did not reproduce the required year, scope,
outcome, or conversion. One 2026 candidate remains
outside the synthesis pending exact scenario extraction.

2.4 Boundary taxonomy and source appraisal

Equation (1) operationalises the eight dimensions in Figure
1. Unknown ancillary assumptions are retained as missing
data rather than imputed.

Source reporting was appraised using seven non-
compensatory domains informed by CHARMS-style
prediction-model extraction and AACODS grey-literature
assessment (Moons et al., 2014; Tyndall, 2010): provenance,
boundary applicability, outcome and unit integrity, scenario
recoverability, model transparency, validation and
uncertainty, and independence or update risk. Domains were
coded as low concern, some concern, high concern, or
insufficient information. No composite quality score or
statistical quality weight was calculated.
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Table 1: Characteristics and verification status of the analytical corpus

Characteristic Count
Publications 15
Entered 2030 scenario values 28
Endpoint-only multi-scenario publications 5
Extrapolation method 5
Equipment-led, hybrid, or system-dynamics method 8
Method undocumented 2
Commercial publisher group 10
Independent publisher group 5
Primary full text directly checked 7
Primary source located; verification incomplete 8

Boundary taxonomy for reconciling electricity projections

Named central’ Low
high! alternative

Anmual TWh' average
capacity GW

Geography Facility Boundary Workload Boundary Ownership
Global regional’ IT equipment’ whole All workloads/AT Cloud’ colocation on-
national’ site facility grid supply crypto/ networks premises/ mixed

Quantity Scenario Status Model Architecture Conversation

| extrapolation/ hybrid

Assumption
Bottom-up/ stock flow Base year/ growth

utilisation' PUE

Figure 1: Boundary taxonomy for determining whether electricity projections are comparable. Each dimension must be coded
or explicitly marked unknown before pooling

2.5 Primary interval-censored synthesis

The unit of synthesis is the publication. For publications
with adequately recovered scenario sets, the point summary
is the publication-level geometric scenario mean,

Zlugyu- - G)

This constructed summary is not described as an author-
preferred forecast unless the source labels it accordingly.
Publications represented only by a reported low—high range
contribute the interval [L; U;] instead of two observed
scenarios. The primary model assumes latent publication
centres are normally distributed on the log scale. Let z; =
log¥;, a; = logL;, and b; = logU;. For point publications i €

.—exp

K
Fe@ =2 Y 1000, G =nff:Fe() 2 p)
i=1

Sensitivities restrict the corpus by verification, peer review,
central-case availability, scenario completeness, and
endpoint status; change the aggregation rule; and delete each
publication in turn.

logy;; = a +x]B+w; +&; u ~N(0,72),
Endpoint-only ranges and only four complete multi-scenario
sets limit identification, so this decomposition and
associations with method, publisher, and year are secondary.
For association models, each publication receives total
weight one. If publication i contributes n; entered scenarios,
Wij = 1/ni and

Prerm = 1172l = [Tl

well

&; ~ N(0,03),

P and endpoint-only publications i € R, the log-likelihood
is
Z [—log::r + logfp( - )]
+Z‘°g [+(2) -+ 2]

where ¢ and @ are the standard-normal density and
distribution  functions. Maximum likelihood gives
median(Y) = exp(&i) and GSD(Y) = exp(4). Uncertainty
is obtained from 999 publication-bootstrap resamples.

f(u,0) =
)

2.6 Secondary descriptions and sensitivity analyses

For K publications, the empirical distribution, quantiles, and
equal-publication geometric mean are

K

_ 1

Vg = exp (EZIOgﬁ). (5)
i=1

A log-scale random-intercept model explores scenario
variation within and between publications:

,1_2
= — 6
Ice=r7 loxd ©
B=XWX)X'Wz, R =exp(f), ()

where Ry, is the multiplicative contrast for covariate k. Exact

permutation and publication bootstrap calculations are

Clpos(8) = [Qa.azs{éa(h)}r Qo.g?s{é*(b)}]- (8)
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The extraction-and-scope sensitivity additionally propagates analyst-specified inclusion probabilities 7; and relative value

uncertainties 7;:

(b) ;
" ~ Bernoulli(m;), i
CR2/Satterthwaite inference, multiplicity adjustment, and
deletion checks provide additional diagnostics. These
analyses describe the assembled corpus rather than causal or
population relationships; the propagated uncertainty ranges
are not empirically estimated confidence intervals.

2.7 Common-anchor growth comparison

Because the 2030 target has not expired, forecast accuracy
cannot yet be evaluated. We instead compare each
publication-level centre with the common IEA estimate of
485 TWh in 2025 (International Energy Agency, 2025,
2026) and calculate the annual growth required to reach each
2030 value:

1/5

g = (f;s) -1 (10)

The calculation is a scale and trajectory comparison, not
independent validation. The IEA forecast is part of the
analytical corpus, and differences in historical boundaries
may remain.

2.8 Reproducibility

The accompanying replication package contains the coded
records, source audit, search decisions, controlled rubric,
generated tables, analysis scripts, fixed random seeds,
software-environment capture, and automated integrity tests.
It excludes copyrighted third-party full texts. Detailed
sensitivity analyses, diagnostics, appraisal domains, and the

v = yexp(e”), € ~ N(0, log(1 +1)]2). ®)

full auditable source table are provided in the Supplementary
Material.

3. Results

3.1 Study selection and verification

The auditable flow begins with 19 candidate entries from the
IEA-4E table, one additional IEA report, and six public-
search records. One duplicate was removed from 26
identified records. Nine of 25 screened reports were
excluded for incompatible geography, scope, target year,
outcome, conversion, Oor source version; one remained
pending exact extraction. The final synthesis contains 15
publications and 28 entered values (Figure 2). This flow
describes the study’s seeded candidate set, not the full
universe of more than 50 publications considered by IEA-
4E.

Seven included publications were directly checked by one
reviewer. Eight were traceable to a primary report or
publisher page but lacked complete page-level verification.
Five publications were represented by endpoints without a
recovered complete scenario set. All publications lacked
sufficient information for a consistent independent
validation and uncertainty appraisal; scenario recoverability
and model transparency were the most frequent high-
concern domains.

Records identified (n=26)
IEA-4E candidates: 19
IEA 2025: 1
2026 update: 6

Unique records screened (n=25)
One duplicate removed

_— |

Excluded (n=9)

Initial screening: 4
Primary assessment: 5

Pending full text (n=1)

Fan et al. 2026
Exact 2030 scenarios

Included (n=15)

28 scenario values
7 direct; 8 incomplete

Flow begins with the secondary-source-seeded candidate set, not the IEA-4E review's
full inventory of more than 50 publications.

Figure 2: Study-selection flow for the secondary-source-seeded evidence map. The flow does not represent a rescreening of
the complete IEA-4E inventory.
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Included publications

Figure 3: Aggregate reporting-appraisal profile across the 15 included publications. Counts are domain judgements rather
than a composite quality score; the complete publication-level matrix is supplied in the Supplementary Material.

3.2 Primary distribution of publication centres

Treating endpoint-only reports as intervals gives a median
latent publication centre of 912 TWh yr!, with a 95%
publication-bootstrap interval of 712—1217 TWh (Table 2).
The estimated geometric standard deviation is 1.69,
indicating substantial multiplicative dispersion even after
restricting the estimand.

Table 2: Primary interval-censored synthesis of publication

centres.
o e
Interval-censored estimand Estimate 95% pubh.catlon
bootstrap interval
Median publication centre (TWh)| 912 712-1217
Geometric standard deviation 1.69 1.36-1.95

The conventional publication-level geometric summaries
range from 411 to 2991 TWh. Their median is 945 TWh and
their empirical interquartile range is 648—1167 TWh. The
directly verified subset has the same median, with an
interquartile range of 711-1452 TWh. These empirical
distributions are not probability distributions for realised
demand or for all forecasts that could have been published.

Andrae & Edler (2015) 4

Boundary-compatible 2030 projections and publication summaries

o
@

Andrae (2019b) °
Jefferies (2024) L]
SemiAnalysis (2024) 1 °
Gas Exporting Countries Forum (2024) e —
Goldman Sachs (2024) 4 —_—
Andrae (2019a) @
IEA (2025) A @
Deloitte Global (2024) ——
Schneider Electric (2021)
GSMA Intelligence (2024) 4
Andrae (2020) e ——  ——
IEA (2024b) A ————
Koot & Wijnhoven (2021) 4 —————@&— ~8— extrapolation
-8~ equipment or hybrid
ITU (2020) ® —8— undocumented
10°

2030 global total data-centre electricity (TWh yr2, log scale)

Figure 4: Entered 2030 projections. Lines show recovered low—high values and points show publication-level geometric
scenario means. A point is a constructed descriptive summary unless the source explicitly identifies it as a central case.
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3.3 Secondary variance and association results

The exploratory random-intercept model estimates between-
publication and within-publication log variances of 0.18 and
0.28, respectively, but the ICC interval is 0.00-0.51 and the
ordering reverses in the complete-scenario sensitivity. The
data therefore do not establish whether scenario variation is
systematically larger than publication variation.

Extrapolation publications have a point multiplier of 1.58
relative to the equipment-led or hybrid group, but the exact
permutation result is p = 0.151 and CR2/Satterthwaite-style
inference gives 0.67-3.70 with p = 0.221. The estimate
falls to 1.28 after removing Andrae and Edler and to 1.16
under median regression. Publisher and publication-year
contrasts are similarly imprecise after multiplicity
adjustment. Accordingly, no forecast method, publisher
type, or vintage is ranked as systematically high or low.

Estimated variance of log(TWh)

Random-intercept REML (ICC=0.39)

Median and empirical quartiles

Within
publications

Between
publications

4x10° 6x10° 102 2x%10° 3x10°
Publication-level geometric scenario mean (TWh)

Figure 5: Secondary variance decomposition and empirical distribution of publication-level geometric scenario means. The
variance comparison is descriptive because complete within-publication scenario sets are sparse.

3.4 Common-anchor growth comparison

From the 2025 IEA anchor, the median publication centre
requires annual growth of 14.3% through 2030, with an
empirical interquartile range of 5.9-19.2%. One publication-

level centre is already below the 2025 anchor. The
comparison shows that forecasts with similar 2030 levels
can imply very different trajectories depending on their
historical base. It does not measure forecast error or provide
independent confirmation of the IEA path.

Common-anchor growth comparison for 2030 publication centres

—=. |EA updated path (14.4% yr~1)

W
L
L
[ ]
L ]

[ ]
S
L
[ ]

L ]

0 10 20 30 40
Required compound annual growth from 485 TWh in 2025 to 2030

Figure 6: Compound annual growth required to reach each publication-level 2030 centre from a common 485 TWh anchor in
2025. The dashed line shows the growth implied by the updated IEA path; it is a trajectory reference rather than a validation
threshold.

4. Discussion defensible central description is not a single consensus
forecast but an interval-aware distribution of publication
centres. The interval-censored median of approximately 912
TWh is close to the conventional 945 TWh publication
median, yet its uncertainty and the wide empirical dispersion

4.1 Principal findings

After applying a narrow common estimand, the literature
still supports a broad range of 2030 values. The most
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caution against treating either number as a precise expected
outcome.

The source audit is as important as the numerical synthesis.
More than half of the included publications remain
incompletely verified, five publications expose only range
endpoints in the current extraction, and no publication
permits a consistent independent validation judgment.
Sophisticated modelling cannot recover assumptions that
were not reported or source values that could not be
checked. The sensitivity analyses therefore serve mainly to
delimit what the corpus can support.

4.2 Relation to previous reviews

IEA-4E reports an envelope of approximately 210-7900
TWh across displayed 2030 scenarios (Kamiya and
Coroama, 2025). The present evidence map asks a narrower
question and excludes Al-only, national, network, capacity-
only, and otherwise non-equivalent quantities. Its
publication-level centres span 411-2991 TWh. The reduced
descriptive spread does not invalidate the broader IEA-4E
inventory; it demonstrates that part of the headline variation
reflects different estimands and scenario architectures.

The corpus median is close to the included IEA 2025 Base
Case (International Energy Agency, 2025). This proximity is
not independent validation because the IEA observation
contributes to the corpus. Earlier studies emphasizing
efficiency gains and the imperfect link between digital
service growth and electricity demand remain consistent
with the present finding that assumptions and boundaries
must stay visible (Masanet et al., 2020; Shehabi et al., 2018).

4.3 Boundary-reporting standard
The evidence map supports a minimum disclosure standard

for future projections. Authors should report:
1) Geography and ownership classes;

2) IT-load, whole-facility, and grid-supply boundaries;

3) Treatment of Al, cryptocurrency, networks, and on-
premises facilities;

4) Original quantities, units, and every annualisation or
capacity conversion;

5) Base-year value and data source;

6) Workload, adoption, utilisation, hardware-efficiency, and
PUE paths;

7) Verbatim scenario labels and the author’s central case, if
one exists; and

8) Machine-readable
assumptions.

scenario outputs and versioned

This standard is a reporting proposal, not yet a validated
measurement instrument. Prospective evaluation should test
whether independent coders wusing it obtain higher
agreement, fewer unresolved conversions, and more
reproducible numerical extractions than coders using
unrestricted narrative descriptions.

4.4 Implications for planning and disclosure

For a demand case E;, 2025 anchor E,, network-loss fraction
Am, capacity factor f,,, and emission factor y,,, the
transparent planning translations are
il
= 0,E; —Ey), AP, =—,
max{ i l}) i 8.76
‘dEi Gi’m
= . = ——F", M
1-4 e 8.76f,

Gim = GimVm-

m
Here AP; and K;,, are GW, G;,,, is TWh yr'!, and M, is
MtCO, yr! when y,, is tCO, MWh™'. The empirical
interquartile range implies approximately 19-78 GW of
additional continuous average load. These are arithmetic
translations, not probability-weighted planning cases;
nameplate  generation, emissions, transmission, and
flexibility remain conditional on the assumed mix and
regional constraints.

Illustrative power-system translations of empirical demand cases
Additional average load Nameplate range Emissions range
80 4 a
60 1 2001 ~ 400 4
150 A =
3 40 = -
L] Qo =]
100 < 200
20 4 0o = §
I oAl
o< T T r T T T
& A & e 3 & et We
of uﬁ“ﬁ“ yed™ u\ﬁ’ﬁ\\ ot a“““\ ™ o O o ot a*’“‘m wed® o ™
i e At we? o we?
Rﬂ"'ll"l '.".I'\,'l'll':'l city """:(.I'ﬂ:\ﬂf':'f'lﬂl'l\'“ and network losses, |."|"J' are not :'\I()l!‘.'l':}'l":l'lu.‘. 5

Figure 7: Illustrative translation of lower-quartile, median, and upper-quartile demand cases. Vertical ranges span the
electricity-mix assumptions documented in the Supplementary Material and are not statistical confidence intervals

The more robust policy implication concerns disclosure.
Regulators and system planners should require project
developers and forecast publishers to distinguish energy
from capacity, report workload and facility boundaries,
preserve historical forecast versions, and release machine-
readable assumptions. Global totals are useful for system-
level scenario analysis, but local grid decisions require

region-specific pipelines, connection status, utilisation, and
supply constraints.

4.5 Limitations

This is not an exhaustive or independently dual-screened
systematic review. The candidate set was seeded by a
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previous critical review, subscription-database searches were
not executed, and one potentially eligible 2026 source
remains unresolved. Only 7 of 15 included publications have
single-reviewer direct verification; the full-corpus analysis
therefore partly reflects secondary extraction.

The publication-level geometric mean is a constructed
summary whose interpretation depends on scenario
availability. The interval-censored model avoids treating
range endpoints as observed scenarios but cannot identify
within-publication scenario dispersion. Bootstrap intervals
are wide, subset analyses are small and selected, and the
association models involve few clusters. Analyst-specified
extraction and inclusion probabilities are sensitivity
assumptions rather than empirically estimated error rates.

The corpus is not a probability sample, so its median and
quartiles do not estimate the distribution of every possible
forecast. The common-anchor analysis does not establish
accuracy because 2030 has not occurred and the anchor is
not fully independent of the corpus. Finally, the proposed
reporting standard has not yet undergone independent coder
validation.

4.6 Research agenda

The next evidence update should execute the archived
database strategies, directly verify all retained reports, and
use two independent human reviewers for screening and
extraction. Complete scenario sets would permit a cleaner
comparison of within- and between-publication variation.
Expired forecast vintages should be compared with scope-
matched realised consumption using preregistered accuracy
and calibration measures. The reporting standard should then
be tested prospectively on newly published forecasts before
it is presented as a validated instrument.

5. Conclusion

Global data-centre electricity projections cannot be
reconciled by converting numbers to the same unit alone.
Geography, facility scope, workloads, ownership, scenario
status, model design, and conversion assumptions must also
be aligned. In this evidence map, an interval-aware synthesis
places the median publication centre near 912 TWh in 2030
but leaves substantial uncertainty and does not identify a
probability distribution for realised demand. The durable
contribution is therefore the auditable corpus and boundary-
reporting framework, not a preferred point forecast or a
ranking of model classes.

Data and code availability

The accompanying Replication Package contains the record-
level data, primary-source audit, coding rubric, search
protocol and logs, generated tables, study-selection counts,
domain-level appraisal, common-anchor calculations,
machine-readable results, software-environment capture,
automated checks, and analysis code. Detailed audits,
diagnostics, and sensitivity analyses are provided in the
Supplementary Material. The archive excludes third-party
full texts and copyrighted source documents. No persistent
repository DOI or open reuse licence is claimed; these

require author and
deposition.
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