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The assessment of research performance is widely seen as a vital tool in upholding the
highest standards of quality, with selection and competition believed to drive progress.
Academic institutions need to take critical decisions on hiring and promotion, while
facing external pressure by also being subject to research assessment' ™. Here we
present an outlook on research assessment for career progression with specific

focus on promotion to full professorship, based on 314 policies from 190 academic
institutions and 218 policies from 58 government agencies, covering 32 countries in
the Global North and 89 countries in the Global South. We investigated how frequently
various promotion criteria are mentioned and carried out a statistical analysis to infer
commonalities and differences across policies. Although quantitative methods of
assessment remain popular, in agreement with what is found in more geographically
restricted studies®®, they are not omnipresent. We find differences between the Global
North and the Global South as well as between institutional and national policies, but
less so between disciplines. A preference for bibliometric indicators is more marked in
upper-middle-income countries. Although we see some variation, many promotion
policies are based on the assumption of specific career paths that become normative

rather than embracing diversity. In turn, this restricts opportunities for researchers.
These results challenge current practice and have strategic implications for
researchers, research managers and national governments.

The pervasiveness of evaluation and the obsession with metrics in
modern society often come at the cost of sensible judgement', and
academiais no exception™. Performance assessment is widely regarded
as essential for upholding high standards, and selective processes and
competition are believed to drive progress. However, performance
indicators canbecome endsin themselves, and assessments lose effec-
tiveness when misaligned with their original purpose’?. Moreover,
one may question whether competition as a core value suits a global
researchecosystemthat thrives on diversity and depends on collabora-
tion forimpact®. If our goal is to advance society through knowledge
generation, we need to understand how research assessment, from
the globallevel toindividual researchers, can contribute positively to
theresearch ecosystem.

Claiming the promotion of research ‘excellence’ and priding oneself
inthe record of ‘excellence’ has become commonplace, but what this
excellenceis concretely about is unclear®, It might not be problematic
if ‘excellence’ varies across contexts. However, increased marketization
subjects researchinstitutions to competitive pressure'®, under which
research managers face the challenge of building efficient teams deliv-
ering long-term value while maintaining external recognition linked
to financial support, which is frequently related to flawed university

rankings®*. These management decisions affect researchers at all career
stages, especially in recruitment, evaluations, retention and promotion.

The widespread use of scientometrics, particularly bibliometrics!,
hasfostered the perception of auniversal research assessment system,
butsuchaview fails to recognize the complexity and diversity of actual
practices. Metrics are attractive owing to their simplicity, low cost and
perceived objectivity, which is thought to mitigate favouritism'8,
However, citation-based bibliometrics reflect social networks and
accumulate subjective decisions'. Rather than objectivity, transpar-
ency is key for maintaining integrity in assessments, which inevitably
involve humanjudgement. Research outputs offerimportant evidence
of progress but present only a narrow view of the broader research
ecosystem. Evaluating them solely by productivity and popularity fails
to capturebothvalue andrigour.Inthe Leiden Manifesto, experts on sci-
entometricsraised concerns that evaluation hasincreasingly become
led by datarather than by judgement and warned of the misapplication
ofindicators, with the journal impact factor being a prime example?.,
The SCOPE guide for research evaluation stresses that performance
should be measured against the mission goals of institutions, groups
or individuals, respecting relevant contexts?. Assessment processes
that do not meet their purpose are invalid.

A list of affiliations appears at the end of the paper.
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The Hong Kong Principles for assessing researchers emerged
from acknowledging the need for trustworthiness of knowledge?®,
emphasizing the importance of recognizing behaviours that pro-
mote research integrity. However, the pursuit of ‘excellence’ through
quantitative metrics often drives unethical behaviour?**. The United
Nations Educational, Scientific and Cultural Organization (UNESCO)
Recommendation on Open Science highlights that fostering a global
research culture aligned with open science requires adequate evalua-
tion processes that reward good practices®, as previously stressed, for
example, by the Global Young Academy and the European University
Association”?,

Change is on the horizon as more signatories to the San Francisco
Declaration on Research Assessment® update their procedures, the
Latin American Council of Social Sciences (CLACSO) launches the Latin
American Forum for Research Assessment (FOLEC)*, and collabora-
tions such as that between the InterAcademy Partnership, the Global
Young Academy and the International Science Council publish studies
onresearch evaluation and plan joint future initiatives®. All the while
alarge community originally gathered by the European Commission
builds a Coalition for Advancing Research Assessment*>*, Wide dis-
content with existing practices has also led to discourse at national
levels about ways forwards with better approaches®**,

Our analysis of promotion practices across the world aims at over-
coming some biased perceptions and illuminating the connection with
competencies, skills, productivity,impact and benefits. We anticipate
that our findings will prove valuable to both researchers and research
managers for understanding career options and opportunities and
offer guidance on how to build arobust and diverse research ecosystem
driven by responsible actors contributing through their strengths.

Study design

To study how researchers are evaluated worldwide, we conducted a
cross-sectional analysis examining the assessment criteria used in
promotion policies. We systematically identified and analysed selected
promotioncriteriaby capturingtheir presence or absence in promotion
policies and comparing differences and similarities across disciplines,
fields, tracks, types of institution and countries, considering their socio-
economic contexts. Rather than following a predefined protocol, we
developed our methodology through aninitial pilot study, which then
evolvedintoacomprehensive framework (Supplementary Information
section1.1), which allowed us to compare and quantify qualitative data
frominstitutional documents worldwide.

Researchers operate in diverse environments across countries,
regions and institutions, resulting in substantial variability in career
progression roles. Mapping all career pathsis beyond our aims, sowe
focused on promotion policies for (full) ‘professor’—the most senior
academicrole, widely recognized and comparable across countries.
We distinguish the standard academic track, aresearch-focused track,
ateaching-focused track and a clinical track. Additionally, we focus
onassessment within academic institutions, and do not include roles
beyond universities suchas thoseinresearchinstitutes, clinical settings
or commercial environments.

Between May 2016 and November 2023, we drew on the Global Young
Academy membership and alumninetwork to collect documents outlin-
ing promotion policies, including criteria and procedures (Methods
section “Data acquisition”). In a study pilot phase (2016-2018), we
sourced 46 policies toinform our methodological framework. Subse-
quently, inafirstdata collection phase (2018-2021), we built a dataset
0f 196 policies from 55 countries. In 2023, we updated the data for all
policies collected and broadened the scope of our effort to include
policies from under-represented Global South regions, adding a
further 440 policies. With this last round, we sourced policies set by
190 academic institutions (‘institutional policies’) and 58 govern-
ment agencies (‘national policies’) across 121 countries. Additionally,
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Fig.1|Sample of promotion policies. Map showing the geographical
distribution of the data used for analysis. Blue colour shades (on logarithmic
scale) indicate the number of estimated active researchersin each of the

121 countries from which we sourced policies* 2. Other countries and
territories areshowningrey. The area of the semicirclesis proportional to,
respectively, the number of institutions or agencies (yellow) and the number
of policies (orange) fromagiven country. The mapis based on geodata

openly available at the Natural Earth repository, using the 50-m land polygon
GeoJSON dataset (https://www.naturalearthdata.com/). The plot was generated
with geopandas and matplolib wedge shape patch, as per the annotated code
sharedinthe Code availability section. The authors do not endorse any position
over any disputed area or contested border. The number of researchers was
obtained from the UNESCO Institute for Statisticsand UNESCO Science Reports
(Supplementary Informationsection1.7).

53 organizations’ (institutions’ or agencies’) documents in our sample
defined multiple policies that distinguish between career tracks and/or
disciplines, which brought the total of collected track-specific and
discipline-specific policies to 532 (Fig. 1, more in Methods sections
“Translation” to “Clustering by disciplines, tracks, global region and
economic status”).

Most of the organizations in our sample (73%) are based outside
Europe and North America, offering a more diverse perspective than
previous studies® . Our study covers 32 countries in the Global North
and 89 countries in the Global South, although we do not provide
country-level analyses. To better reflect the realities of an average appli-
cant, we applied post-sampling weights, so that each policy from the
same organization had equal weight, each organization withina country
had equal weight, and each country was weighted proportionally toits
number of active researchers®**? (Supplementary Information section
1.7 and Supplementary Tables 4 and 9). Our geographical coverage is
illustratedinFig.1,and abreakdown of the datais provided in Extended
Data Table 1. Full data and code are available via the Data and Code
availability sections.

General outlook of promotion criteria

We included all policies for promotion to professorship that clearly
specified evaluation criteria, covering both research and teaching
(seeeligibility in Methods section “Data cleaning (eligibility criteria)”).
Policy documents varied widely in scope, structure and level of detail;
28% of the policies in our sample were brief guidelines, whereas 72%
included detailed application or evaluation forms with points-based
systems (Extended Data Tables 2 and 3 and Supplementary Informa-
tion sections 1.4 and 1.5). Generally, policies defined three domains:
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Fig.2|Trendsinresearch assessment.a,b, Frequency with which each of the
30assessmentcriteriais estimated to affect researchersinthe 121 countries
surveyed.ashows 19 criteriaalong with the general category of research

research, teaching and services. We identified 30 key criteria across
5 categories: research outputs; career development; recognition;
teaching and service; and general traits. Within research outputs,
11 criteria were identified as either ‘quantitative’ (metrics-based; for
example, bibliometrics) or ‘qualitative’ (narrative descriptions and/or
peer-review) descriptors (Methods section2.3 “Criteriaand categories”,
Extended Data Table 3, Supplementary Information section 1.3 and
Supplementary Table 1).

As showninFig. 2, policies in our sample reflect an assessment sys-
tem that prioritizes research outputs (97%), teaching (93%), funding
(79%) and mentoring (75%), followed by criteria relating to professional
services and recognition, such as administrative roles, awards and
societal service (each between 60% and 70%). Research outputs are
more often assessed through quantitative measures (92%) than through
qualitative measures (77%) (F(1, 531) =7.88, P=0.0052, n = 532; in this
section and the section below, all Wald tests for equal proportions
account for sample weights and are based onan F(1, 531), with n = 532).
The use of the single quantitative and qualitative methods also varied,
with afrequent reliance on patents (63%) and number of publications
(61%) among the quantitative measures, and on societalimpact (53%)
among the qualitative ones.

Regional and institutional differences

A fair distribution in our sample of national (41%) and institutional
(59%) policies from both the Global North (31%) and Global South (69%;
United Nations Statistics Division 2018 classification)* enabled us
to analyse policy types by region. As shown in Fig. 3a, in our sample,
both policy types assess teaching with no evidence for a statistical
difference in frequency (national: 91%, institutional: 94%, F = 0.305,
P=0.5814), and both use bibliometrics for assessing research out-
puts (national: 85%, institutional: 89% of documents using at least
one quantitative criterion; Extended Data Table 3 and Extended Data
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outputs, whichis expandedinto 7 quantitative (top) and 4 qualitative (bottom)
measures showninb (n=532).RC, recognition; GTs, general traits.

Fig.1), suchasthe number of publications (national: 76%, institutional:
59%, F=1.353, P=0.246) or citations (national: 33%; institutional: 26%,
F=0.258, P=0.612), for which no evidence of significant differences
was found, but their focus diverged on some specific criteria. National
policies prioritized research output metrics, such as journalindexing
(F=6.059, P=0.015) and recent publications (F = 4.065, P= 0.045). By
contrast, institutional policies reflected abroader scope, with greater
emphasis on qualitative measures (F=4.95, P= 0.0265, for atest onthe
use of at least one policy criterion defined as qualitative; Extended
Data Table 3), such as non-metric quality of publications (F=19.622,
P=0.000), and valued interdisciplinarity (F=4.818, P=0.029) and
career development aspects such as long-term scientific prospects
(far-sight; F=36.016, P=0.000).

At the simple level of observed frequencies, we find a higher pro-
portion of policies in the Global South (95%) relying on quantitative
measures compared to the Global North (84%). However, high variabil-
ity within each group (with 95% confidence intervals of the estimated
average frequencies ranging between 0.71 and 0.92 for the Global
North, and between 0.76 and 0.99 for the Global South) renders this
difference statistically nonsignificant (F = 2.44, P=0.1188), although
aone-sided equivalence test for a difference of at least 5 percentage
points yields F=9.04, P=0.0028. Similarly, we observed a difference
thatis not statistically significant at the conventional level inthe aver-
age frequency of reliance on qualitative measures in the Global North
(83%) and the Global South (61%; F=3.27, P= 0.0712), yet again, the high
variability within each group yields a one-sided equivalence test for a
difference of atleast 5 percentage points resultingin F=5.22, P= 0.0227
(inthis case, the 95% confidence intervals are 0.70-0.91 for the Global
Northand 0.39-0.79 for the Global South; rationale for one-sided test
in Methods section “Frequency statistics”). A disaggregated regional
analysis, shownin Fig. 3b, revealed that most differences between types
of policy are found in the Global North, for which qualitative criteria
were more frequently used ininstitutional thanin national policies (in
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Fig.3|Frequencies by policy type and global regions. a, Spider plots showing
the frequency of 30 criteriaamonginstitutional (grey) and national (red)
policies, grouped into four spider plots according to the class of the criteria:
research outputs; career development; teaching and services; and general
traits and recognition. b, Bar plots comparing the frequency of qualitative and

89% and 34% of policies, respectively; F(1,86) = 14.7623, P= 0.0002; in
this subsample, n =165). By contrast, the Global South does not exhibit
significant differences between policy types in the use of qualitative
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quantitative criteria for assessing research outputs within national (right)
and institutional (left) policies, distinguishing between Global South (green)
and Global North (grey). Institutional n = 314 (North, 141; South, 173); national
n=218(North,24;South,194).

measures (both at 61%, with F(1,181) = 0.0001, P= 0.9926; in this sub-
sample, n=367). Detailed results for Pearson’s x> and design-based
F-tests of equal proportions for each criterion by policy type, world
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region, discipline, track and economic status of the country are
provided in Supplementary Table 5.

Main trendsin assessment

Beyond measuring frequencies, we examined co-occurrence patterns
toexamine whether any correlations between policy choices could be
indicative of the standpoints of individual institutions and/or national
governments. Using principal factor analysis, we found four latent

variance thatagiven criterion does not share with others. Blanks denote
loading <0.3 inabsolute value, and other values are highlighted with a colour
scale; allloadings are shownin Supplementary Table 5. We assigned factor
interpretation labelsto the four factors, todescribe the set of criteriathey cover.

factorsthat collectively accounted for 65% of the cumulative variance
inthe data (see scree plotin Extended Data Fig. 2). As can be observed
in the loading plots (Extended Data Fig. 3), each factor represents
a pattern of distinct clusters of criteria found together in the same
policies. Notably, quantitative and qualitative criteria for assessing
research outputs are clearly separated across factors, emphasizing
their role as key differentiators in policy design. This suggests that
organizations often make distinct choices between quantitative or
qualitative methods and then consistently apply them throughout the

Nature | Vol 638 | 13 February 2025 | 463



Article

policy. By contrast, Fig. 4 illustrates how other categories of predefined
criteria were intertwined, with some showing loadings greater than
0.3 across multiple factors. For ease of interpretation, all factors were
standardized to range from O to 1. A detailed description of the analysis
is presented in the Methods section “Factor analysis”; the matrix of
pairwise tetrachoric correlations of the single criteria is presented in
Extended DataTable 4, along with the visualization of the distribution
offactors and tests on the differences in the distribution of each factor
between categories of policies and additional results (Extended Data
Fig.4 and Extended Data Table 5, accordingly). Asshownin Fig. 4, each
criterionaligned with atleast one of the four factors (listed in order of
variance explained), which can be interpreted as follows—(factor 1)
output metrics: quantitative assessment of publications and awards;
(factor 2) visibility and engagement: engagement with the academic
and wider communities, interdisciplinary efforts, and recognition in
terms of invited positions and awards; (factor 3) career development:
experience abroad, professional development, service to the profession
and mentoring, coupled with citations as an element of recognition;
(factor 4) outcomes and impact: patents, funding, societal impact,
far-sight, and commercialization and consultancy.

Factors influencing policy criteria

Toinvestigate which policies placed greater emphasis on specific assess-
mentcriteria, we performed separate regression analyses on each of the
four factors presented in Fig. 4 (as per Methods section “Multivariate
regression”). Policies were classified on the basis of contextual factors,
such as global region, national per-capita income (World Bank**) and
continent; and policy-orjob-related attributes, such as career track, dis-
cipline (Organisation for Economic Co-operation and Development*®)
orwhether the policy was specific to full professorships or applied more
broadly to scholars. Concerning the contextual factors, in a second
set of regressions, we further differentiate policy type (institutional
versus national) by global region. For both specifications, the coeffi-
cientsalong with robust standard errors and test statistics are detailed
in Supplementary Table 7. Figure 5 summarizes the main results for
the specification with region-specific policy types (as seenin Supple-
mentary Table 7, the coefficients of the other variables do not change
between the two specifications). Although direct comparisons across
factorsareimpossible owing to the use of different dependent variables
in each regression, the figure clearly demonstrates that the extent to
which policy categories align with each factor varies substantially.

Akeyresultof ourstudy isthatjob characteristics—suchas discipline,
career track or rank—although intuitively relevant, often exhibited
coefficients that were not statistically significant. For example, among
disciplines, only engineering-specific policies differ significantly (with
P<0.05) fromthose applicable across disciplines (the reference group),
showing a higher emphasis on outcomes and impact (coefficient
(Coeff) =0.17, t = 3.212, P=0.002; see Supplementary Table 7). Simi-
larly, among the various tracks, only research-focused ones showed
differences significant at the 5% level, placing greater emphasis on
candidates’ visibility (Coeff = 0.127,£ =2.797, P= 0.006) and outcomes
and impact (Coeff=0.094, t =2.086, P= 0.038), and less on career
development (including criteria such as experience abroad and men-
toring; Coeff=-0.206, ¢t = -2.554, P= 0.012). Policies specific to full
professorships were also less likely to prioritize career development
(Coeff=-0.191, t = -2.437, P= 0.016). All other coefficients related to
jobcharacteristics were not statistically significant at 5% level inall four
regressions (see also Extended Data Tables 4-6 for univariate analyses
of differences across disciplines and tracks).

Regarding contextual characteristics of the policy documents, rather
than characteristics of the job, we found statistically significant differ-
encesacross continents compared to Europe. Policies from Asia placed
less emphasis on visibility (Coeff =-0.201, t=-3.363, P=0.0009)
and career development (Coeff=-0.163, t =—4.020, P=7.59 x 107)
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while focusing more on outcomes and impact (Coeff = 0.126, £ =1.99,
P=0.0471). Latin American policies relied less on output metrics
(Coeff=-0.297,t=-4.328, P=2.13 x 107%) and visibility (Coeff = -0.224,
t=-3.149, P=0.002), whereas Oceania’s policies focused more on
outcomes and impact (Coeff=0.202, t=2.829, P=0.0051).

Overall, policies from the Global South exhibit areliance on outcomes
andimpact thatis not statistically different from those from the Global
North (Coeff=-0.0636, t = 0.4550, P= 0.3420), but the two regions dif-
feredinastatistically significant way in the other three factors, with the
Global South relying more on output metrics (Coeff = 0.219, ¢ = 4.803,
P=2.61x107),visibility (Coeff = 0.211,=3.94, P= 0.000104) and career
development (Coeff=0.114,t=1.99, P=0.0476).

Across regions, national policies placed a stronger emphasis on
output metrics compared to institutional policies (Coeff = 0.0699,
t=2.7260, P=0.0068). However, more differences by policy type
emerge when distinguishing the two main world regions (for all inter-
sections, the reference groupis the institutional policiesin the Global
South). National policiesin the Global North emphasized output met-
rics (Coeff=0.101¢=2.89, P= 0.0043) but showed a nonsignificant, neg-
ative association with visibility (Coeff =-0.122, t = -1.959, P= 0.0512).
Institutional policies from the Global South placed greater empha-
sis on output metrics (Coeff=0.223, t =4.84, P=0.000), visibility
(Coeff=0.193,t=3.81,P=0.0002) and career development, although
the last of these did not reach statistical significance (Coeff = 0.110,
t=1.842, P=0.0667). Finally, national policies in the Global South
placed more emphasis on output metrics (Coeff=0.263, t =4.712,
P=0.000), visibility (Coeff=0.289, t=3.68, P=0.0003) and career
development (Coeff=0.183, t=2.688, P=0.0076).

Finally, our analysis revealed a significant association between aver-
agenationalincome and promotion criteria. Visibility is akey focusin
higher-income countries, whereas in comparison upper-middle-income
countries place more emphasis on metrics (Coeff=0.123, t=3.627,
P=0.0003) and less on visibility (Coeff =-0.148, ¢t =-3.211, P= 0.002).
Similarly, lower-middle-income (Coeff=-0.197,t=-2.992,P= 0.003)
and low-income (Coeff =-0.243, t=-3.067, P= 0.002) countries show
a decreased emphasis on visibility, with low-income countries also
showing a reduced focus on outcomes and impact (Coeff =-0.362,
t=-2.732,P=0.0067).

Beyond examining the statistical significance of individual coeffi-
cients, we compared likelihood-based information criteria for our mod-
els (Fig. 4 and Extended Data Table 6) with those of alternative models
that exclude alljob characteristics (disciplinary field, career track and
full professorship specificity) or only exclude disciplinary fields. As
shownin Supplementary Table 8, the models thatinclude policy docu-
ment characteristics (continent, global region and economic status of
the country) show asubstantialimprovementin log-likelihood (ranging
from 19% for career development to 127% for output metrics) over a
simpleintercept-alone model across all four factors. However, whenit
comestoincludingjob characteristics, we see different preferred model
specifications for eachfactor. The best-fitting models for output metrics
andfor visibility and engagement exclude job characteristics (or at least
the disciplinary field), whereas models for outcomes and impact and
for career development perform best with job characteristicsincluded.

Toinvestigate the geographical representativeness of our analysis,
and understand whether researchers based in countries with smaller
research systems face different conditions, we examined whether
the results were influenced by a few countries with large research
systems (Supplementary Information section 2.5). We repeated the
principal factor and regression analyses onasubsample excluding the
ten largest countries, which account for 72% of the estimated global
researcher population. In the resulting subsample, representing 28%
of the research population, based in the smaller research systems,
policies followed patterns similar to those of the full sample. The
same four main factors of Fig. 4 emerged from the co-occurrence of
criteria (see also Extended Data Table 6). These factors aligned with
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the categorical variables, the relation is measured in terms of deviation from Table1. Thelength of the bars denotes the size of the coefficient, and the length
areference category showninbracketsinthe figurelegend. Fromtop to ofthelines denotes the 95% confidence intervals based on robust standard
bottom, categories are: region and policy scope (dark blue), income level errors.Samplesize (n) = 531. The values for each coefficient, their standard
(blue), continents (cyan), tracks (orange), disciplines (salmon), and exclusive errors and statistical significance are reported in Supplementary Table 7.

to full professor (red). Variables with a statistically significant coefficient are GN, Global North; GS, Global South; sci., science; Prof., professor.

indicated; ***P<0.01,**P<0.05,*P<0.1; two-sided t-tests of difference from

policy characteristics similarly to the full sample (as seenin Fig.5).  differences between the Global North and Global South are not statis-
However, as emerges from comparing Supplementary Tables 7,10  tically significant in the smaller subsample, as happens for the coef-
and 11, some regression coefficients showed differences in statisti- ~ ficients denoting upper-middle-income countries (see Supplementary
cal significance—most notably, the three coefficients highlighting Information section 2.5 for further details).
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Discussion

Our study provides a broad, inclusive dataset capturing promotion
policies across under-represented regions, presenting, to our knowl-
edge, one of the most diverse views available on promotion prac-
tices. Through rigorous data coding and analysis methods, including
post-sampling weighting and factor analysis, we reveal distinct patterns
inassessment practices and explore factors that may influence them,
offeringinsights into global policy alignment and diverse institutional
needs. However, the scope of our analyses is limited to the presence
or absence of criteria, without any regard to the process of hiring or
promotion. Werelied on snowball sampling rather than arandomized
global sample, and our dataare not representative at the country level.
Additionally, our methodology was initially developed through a pilot
study, with no established protocol at that stage.

Our analysisreveals key findings that bothinstitutions and research-
ers should consider, and which are essential for shaping national
research policies.

First, promotion criteria are not identical across institutions. We
identified substantial variation around common profiles, with no
universally applied criteria. Many institutions have the flexibility to
adapt criteriato their needs, accommodating diversity among institu-
tions and researchers’ career paths. However, we did not observe afree
mix-and-match of criteria, but rather diversity around characteristic
clustering of criteria. This allows researchers to align their skills with
suitable institutions, although not every institution will be a good fit.
However, differences between assessment systems that are uniformat
the nationallevel pose challenges for international mobility*é, particu-
larly for early-career researchers from countries in the Global South®’.

Second, scientometrics are most popular in upper-middle-income
countries. Although these aimto close the gap with stronger economies,
high-income countries rely more onin-depth assessments of research-
ers’ qualities. This raises the question of the effectiveness of catch-up
strategies. There may be a misunderstanding about what drives the
success of top-performing economies. Metrics appeal owing to their
perceived simplicity and objectivity, but the true meaning of ‘progress’
and ‘success’ may be unclear. If metrics are not aligned with societal
goals, they lose purpose. Many metrics systemically disadvantage
lower-income countries and their researchers*®. Focusing on these
measures risks staying behind and missing opportunities to leap ahead.
We note that this result is driven by few countries with large research
systems andis not replicated in our subsample of smaller countries. This
once again points to the variety of approaches among different contexts.

Third, national and institutional policies show different preferences,
with divergent regional trends. Quantitative measures for assessing
research outputs are generally more popular, but national policies
more often emphasize publication counts and venues, whereas insti-
tutional policies focus on author order and roles. Quantitative meas-
ures are more popular in national policies and generally in the Global
South, for which visibility and career development are emphasized
too. Itis an open question whether these trends are supply-led (for
example, there may simply be more highly visible candidates in the
upper-income countries, and this makes that group of criteria more
feasible), or demand-led (the use of metrics in national policiesis often
defended on the basis of their scale and cost*).

Fourth, the pronounced differences are not between disciplines.
We found more variationinassessment criteria within disciplines than
between them, atleast for two of our four main policy factors, and with
geographic, regional and income group differences being often statisti-
cally significant. This contrasts with calls for discipline-specific assess-
ments. Outcomes and impact resonate most with engineering, but many
challenges and solutions lie between disciplines, as researchersrarely
fitinto one field. Discoveries in one area influence others, affecting
society. Research assessment belongs to the social sciences and should
be informed by them, although the popular h-index was introduced
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by a physicist in 2005 (ref. 50). A one-size-fits-all approach will not
work; we need a framework that respects diversity and encourages
cross-disciplinary connections.

Fifth, a bibliometric profile is not a key to success everywhere.
Whether to apply quantitative or qualitative approaches for assess-
ing research outputs is a most distinctive feature of promotion poli-
cies. Bibliometrics are used frequently but not universally. Our study
exhibits 39% of policies not mentioning publication counts, 57% not
mentioningjournal indexing, and 73% not mentioning citations. Poli-
cies covering 11% of candidates explicitly warn against the misuse of
bibliometrics. These findings align with studies covering the USA and
Canada®. Astrongbibliometric profileis often insufficient, especially in
competitive promotions. Committees also value mentoring, adminis-
trative work and contributions to the field. For professorial candidates,
relying on metrics without meaningful contributions may offer limited
success.

Harnessing skills for aglobally equitable research ecosystemrequires
moving beyond normative career tracks that serve as proxies for suc-
cess. Conforming to standardized profiles harms diversity and lim-
its mobility within and across academia, industry, government and
non-profit-making organizations. Skilled researchers risk exclusion
owing torigid policies and biases held by assessors. Outer circum-
stances or luck should not be mistaken for individual ability. Previous
achievement is not necessarily a good predictor of future potential.
Modelstailored to certain institutions or countries fail to provide mean-
ingful global benchmarks, as researchers face varying conditions.
Knowledge advancement should deliver societal benefits, but thisis not
simply about demonstrating ‘impact’. Impact can mean different things,
from citations to tangible contributions such as technology transfer
or economic returns®?. Citations mainly reflect social networks', and
systems built on these metrics can support narcissistic, deceitful or
abusive behaviour®*~¢, Flawed methodologies often produce spectacu-
lar results, favouring the ‘natural selection of bad science™”. Research
integrity is vital, yet some assessment practices fail to recognize it or
even undermine good standards®.

Meaningful assessment requires clarity about the desired quali-
ties. Itisnecessary to have an understanding of what distinguishes an
academic, and of the quality and value of intellectual achievements.
Breakthroughs differ vastly from standardized industrial-scale output
production. Moreover, researchers do not function independently,
but are part of teams and collaborations, and are highly interdepend-
ent actors in anintrinsically complex global research and innovation
ecosystem. Individual snapshots do not capture this well. We need team
playerswho create added value by elevating their colleagues®. Thus, it
isworth building a narrative that captures all relevant dimensions of the
researcher profile, considering their context, and potential for growth.

Metrics foster monocultures, whereas the global research ecosystem
thrives fromdiversity across global, national and regional levels down
toinstitutions and research teams®*®!, We need approaches that foster
diversity, rather thanimposing norms that limit creativity and impact
by promoting a predominant culture'. University ranking systems
pushinstitutions into unwinnable competition, preventing them from
leveraging unique strengths. This raises the question of whether insti-
tutions need to break free from these pressures to deliver true value
and benefits to society. If so, policies must not allocate funds or other
benefits (such as eligibility for hosting students or research visitors,
granting of visas and so on) on the basis of rankings.

Research assessment shapes career strategies. Researchers align
with promotion criteria, but when measures become targets, they
lose their effectiveness (‘Goodhart’s law’)®>%3, Some criteria remain
vague, such as collegiality, which includes both good citizenship and
conformity, subject to interpretation®*. Researchers often wonder how
many publications are needed for career progression, but publication
counts and journal prestige are not decisive in some processes®>¢®,
Researchers face adissonance between what counts, what is perceived



to count, and what should count®8, leading to a dilemma: contribute
to society or prioritize career advancement. Excelling depends on
standing out, not just performing well on the same criteria as everyone
else. Researchers must face the dilemma of building their career on
profiting from fitting a popular profile, but potentially failing owing to
thelack of distinction and personal ambitions, or by not developing a
well-distinguished profile of excellence that is less popular but might
appeal strongly to specific teams or institutions®*°.,

The obsession with frequentlyill-suited metrics has created inefficien-
ciesintheresearch ecosystem. Although many countries in the Global
North canafford suchinefficiency (but should not), itisimportant that
the Global South adopts strategies focused on building appropriate
research culture. Our study challenges South-North catch-up strategies
based on unsuitable performanceindicators. As demonstrated by Latin
America’s world-leading model for open access publishing®, building
purposeful research environments is not primarily amatter of funding,
but mostly about fostering a different kind of culture. Such initiatives
canprovide key input to platforms such as the Coalition for Advancing
Research Assessment® that aim at building a global community. Rather
thanletting the Global North sort out things that the Global South then
adaptsto, actors fromthe Global South are well suited to take the lead
onglobalinitiatives that show the way forwards.

Conclusions

Our findings reveal that promotion policies worldwide show consider-
ablevariation, withno universal criteria, reflecting diverse institutional
andregional needs. Principal factor analysisidentified four main assess-
ment clusters—output metrics; visibility and engagement; career devel-
opment; and outcomes and impact—each reflecting distinctive patterns
across policies. Although trends appear when differentiating by policy
scope, global region, continent orincome group, substantial variability
persists withineach subsample. Quantitative metrics, particularly inthe
Global South, frequently underpin assessment frameworks, whereas
high-income countries tend to prioritize qualitative attributes, such as
visibility and engagement, to assess academic merit. This reliance on
metrics in the Global South raises concerns about the effectiveness of
‘catch-up’strategies, as metrics alone may reinforce regional inequities.
National policies often emphasize output measures such as publication
counts, whereas institutional policies, more responsive to local and
institutional priorities, focus more broadly on aspects such as societal
impact and interdisciplinary work. In contrast to assessment systems
thatthat are uniform at national level and that may hinder international
mobility, institutional policies may offer aframework enabling research-
erstofindinstitutions that matchtheir skills. These insights suggest that
flexible, context-sensitive frameworks are essential to balance global
equity withinstitutional needs, fostering aresilient research ecosystem
that values diverse contributions across the academic landscape.
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Methods

This study aimed to identify commonalities and differencesin promo-
tion criteria to full professor across global institutions, as outlined in
institutional and government documents. We focused on this senior
role owing to its comparability, given that career progression path-
ways and roles vary substantially across countries. Rather than making
aprioriassumptions about the structure and content of promotion poli-
cies, our study design was informed by initial textual analysis described
in Supplementary Information section 1.1. In the following, we focus
on the methods allowing the reproduction of the manuscript results:
dataacquisition, data preparation and data analysis. Methods regard-
ing the study design, including the sampling strategy, definition of
subsamples, categories and criteria, are detailed in Supplementary
Information section 1. The defined protocols are shared via Figshare
(see Data availability).

Data acquisition

Using the network of members and alumni of the Global Young Acad-
emy as a platform, we conducted snowball sampling by requesting
members, alumni and their networks to source documents describ-
ing academic promotion policies from their institutions and broader
academic networks. This included collecting both publicly available
and confidential documents from countries and regions for which
they are familiar with the language and promotion frameworks. This
approachenabled usto obtainarepresentative sample across all world
regions without relying onimpractical stratified random sampling. As
mentionedin paragraph three of the “Study design” sectionin the main
textand Supplementary Information section1.2.2, we conducted three
rounds of policy sourcing, with the latest in 2023. From this exercise,
we sourced 440 policies, representing 83% of our data, with 460 (87%)
of the policies in our sample being applicable as of December 2023.
Throughoutthis process, weincluded every sourced document that was
clearand comprehensive enough toidentify the presence or absence of
specific promotion criteria, ensuring suitability for our analysis. More
detail is available in Supplementary Information sections 1.1-1.2.1.

Data preparation

Given our sample of documents describing academic promotion poli-
cies, weneeded to extract the ‘policy’ (thatis, their content) fromthese
documents and to identify suitable characteristics for statistical analy-
sis. Thisinvolved the steps that are described in detail in Supplementary
Information section 1.2, and summarized below.

Translation. Our sample included documents in 27 languages, which
were translated to English using translation software (for example,
Google Translate) for consistent analysis. Translations were verified
by fluent speakers within the team. Non-machine-readable docu-
ments were processed using optical character recognition tools (more
details in Supplementary Information section1.2.4).

Data cleaning (eligibility criteria). The documents varied substantially
instructure and level of detail (Extended Data Table 2 and Supplemen-
tary Information section 1.5). We included only documents with clear,
measurable criteria, excluding duplicates such as national policies re-
ported by multiple institutions. Documents relying on vague terms
such as ‘excellence in research’, ‘leadership’ or ‘international visibility’
without specific, measurable achievements were excluded. Additionally,
only documents addressing the role of full professor and covering both
researchandteachingresponsibilities were considered. We focused on
policiesrelated to the sciences and humanities, excluding arts and crea-
tive works owing to substantial differences in outputs and achievements.

Criteria and categories. This study analyses the presence or absence
of these 30 criteria in professorship promotion policies, originally

defined in a pilot study to capture key policy features comparably
and quantifiably (Supplementary Information sections 1.1and 1.4).
Full definitions and rationale for these criteria are in Supplementary
Table 1, with further explanation in Supplementary Information sec-
tion 1.4.1 and Supplementary Table 2. The criteria are organized into
three main categories: research (21 criteria); teaching and services
(7 criteria); and general traits (2 criteria). Research is further divided
intoresearch outputs (11), career development (8) and recognition (2),
with research outputs split into quantitative (7) and qualitative (4).
Additional details on the rationale and categorization process are pro-
vided in Supplementary Information section 1.4.

Clustering by disciplines, tracks, global region and economic sta-
tus. Each distinct set of assessment criteria was treated as a separate
‘policy for promotion’and was clustered for analysis by: disciplines—on
the basis of the Organisation for Economic Co-operationand Develop-
ment classification®, policies were categorized into natural sciences,
engineering and technology, medical and health sciences, and social
sciences and humanities, with a ‘general’ category for non-specific
policies; career tracks—policies aligned with four tracks: standard
academic, research-focused, teaching-focused and clinical; region—we
followed the United Nations Geoscheme’®, defining six regions: Africa,
Asia, Europe, Latin America and the Caribbean, Northern America,
and Oceania; and economic classification—the World Bank’s income
groups (low, lower-middle, upper-middle and high)** and the United
Nations Statistics Division 2018 Global North versus South classifica-
tion*were used. Policies were also categorized by whether they applied
specifically to full professors or scholars in general. Full details of these
classifications arein Supplementary Information section1.3, with data
splitsshownin Extended Data Table 1.

Data coding. Our analysis focuses solely on the presence or absence
of specificcriteria, not the assessment processitself. We did not evalu-
ate therole, weight or interpretation of criteria, or how assessment
panels reach decisions, which may include additional, unstated crite-
ria (Extended Data Table 2 and Supplementary Information sections
1.4 and 1.5). A standardized data coding template in Google Sheets
was shared with regional teams through Google Drive, organized into
region-specific folders with individual subfolders for each team mem-
ber.Regional teams sourced documents, identified policies and coded
attributes, including: policy scope (institutional or national); discipline
and career track scope; regional data; and document details (for exam-
ple, year ofimplementation and completeness). Data coders assessed
each policy for 30 predefined promotion criteria, strictly adhering to
definitions in Supplementary Table 1, scoring each as present (1) or
absent (0) on the basis of exact definitions. To ensure transparency
and reusability, coders documented the reference for each criterion,
noting text location and relevant quotes from the policy in adjacent
cellsinthe dataset, sharedin the replication package (Data availability).
Each policy was independently reviewed by two team members and
cross-reviewed by the regional team lead. Team leaders consolidated
data, mediated differences and consulted project leads as necessary.
Discrepancies were resolved collaboratively among team leads, cod-
ersand project leads, with definitions of criteria refined as needed to
ensure consistency across the dataset.

Weighting. We applied post-sampling weights in the analysis of the
dataset obtained from coding the documents. As shown in Supple-
mentary Table 9, the distribution of active researchers by country is
highly skewed, with 72% of them based in the ten countries with the
largest research systems. Accordingly, policies from these countries
substantially influence our findings. Specifically, with r denoting the
global number of researchers, r,and n,, respectively, representing the
number of researchers and institutions (or agencies) in country k, and
p;representing the number of policies for institutionjj, the weight w;, of
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apolicy ofinstitutionjin country kbecomes w;, = r,/(p;n,r). This weight
was thenapplied to each variable capturedin the analysis. Information
onthenumber of researchers was primarily obtained from the UNESCO
World Data Bank (February 2024), with estimates for countries lack-
ing data derived from alternative sources® *2. Further details on data
sources, assumptions and the impact of weighting on the results are
provided in Supplementary Information section1.7.

Data analysis and visualization

Frequency statistics. Datacoded in Google Sheets was exported toan
Excel 2024 workbook, cleaned to remove formatting, and converted
to a CSV file before being imported into Stata 17 (both the raw and
cleaned datasets are shared in our replication package). We analysed
the frequency of criteria appearing in policies by grouping the data
into subsets defined by key attributes: policy scope (institutional ver-
sus national), Global North versus South, national per-capitaincome
group and disciplinary scope. Proportions within these categories were
computed using the weighted data (as described in the “Weighting”
section above). Power analysis for our datasetisin Supplementary Infor-
mationsection 2.3, Supplementary Fig.1and Supplementary Table 6;
with all tests, the estimated power is above 0.95. Pearson chi-squared
(x?) tests were used to assess systematic differences in criteria across
policy categories. Given the weights applied to the data, we also per-
formed a design-based F-test, the most appropriate statistical test, as
reported in the main text and fully detailed in Supplementary Table 5.
All analyses were conducted in Stata 17. For specific code and scripts,
seethereplication packagein CodeOcean (Dataavailability). One-sided
equivalence tests were chosen in our analyses to assess whether dif*-
ferences between groups exceed a predefined threshold of practical
relevance (5 percentage points). This approach was considered more
parsimonious than a two-sided test as it directly addresses whether
observed differences reach a meaningful level rather than testing for
any deviation. One-sided tests are also well suited to cases with high
within-group variability, focusing on practically relevant differences
and enhancing interpretability while conserving statistical power.

Factor analysis. Toidentify potential associations between criteriain
the analysed policies and assess their degree of co-occurrence, we com-
puted amatrix of pairwise tetrachoric correlations for the dichotomous
variables (present or absent), measuring the degree of co-occurrence
between the criteria. The results of this correlation analysis are pre-
sented in Extended Data Table 4. We then conducted a principal factor
analysis on this correlation matrix to explore the underlying factors
or dimensions within the data. The primary trends in the research as-
sessment criteria were synthesised using four continuous variables, all
normalized to values between zero and one for ease of interpretation.
The number of factors was chosen on the basis of both conceptual
concerns (ease of interpretation and relevance of the latent factor) and
empirical considerations (summarized by the eigenvalues, as shownin
Extended Data Fig.1). To facilitate interpretation, we applied oblimin
oblique rotation to these factors. The full account of factor loadings
ispresented in Extended Data Table 6 and for more information on the
method, seeref. 71.

Multivariate regression. The factors derived from the previous analy-
sis were predicted for the full sample and normalized to values be-
tween 0 and 1. Separate regression analyses were conducted for each
factor to examine how the criteria in the policy documents correlate
with job-related characteristics (for example, track and discipline)
and environmental characteristics (for example, policy scope, global
regionand country). The estimation method used waslinear regression,
applying the post-sampling weights as defined earlier, while control-
ling for potential heteroskedasticity and clustering of error terms by
institution or national authority. We report in Supplementary Table 7
the fullresults of the regressions of the four factors on the explanatory

variables explored in this study, including heteroskedasticity-
robust standard errors, two-sided t-tests of difference from zero and
corresponding Pvalues’>”,

Data visualization. Data from Stata were imported into Python 3 and
plotted using Python’s Matplotlib, seaborn and geopandas libraries.
Panels were assembled and formatted in Adobe Illustrator 2024.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

Allthe datasourced for this study are available via Figshare at https://
figshare.com/s/f8aa5ab402440a9a7933 (ref. 74). Our data package
includes the full raw dataset coded by the authors, the metadatain
areadme file and the protocols used to source, code and analyse the
datain a study protocol file. For institutions for which policies were
not public the data were anonymized.

Code availability

All code used to generate the analysis in the manuscript is shared
by the authors for reuse in a CodeOcean capsule available at https://
doi.org/10.24433/C0.0942594.v1 and https://doi.org/10.24433/
C0.3615162.v1.
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Factor Loadings

Extended DataFig. 3 |Loading plots for each pair offactors. Eachscatter plot Ellipses represent the concentration and dispersion of data points associated
inthegrid represents a pairwise comparison between factors: Factor 1: Output with eachgroup, indicating the variance and co-relationship strength between
Metrics, Factor 2: Visibility and Engagement, Factor 3: Career Development,and  factors. Ellipses were overlaid using matplotlib, ellipse function, where the width
Factor 4: Outcomes & Impact. Data points are colour-coded to differentiate and height of the ellipse were set to reflect the standard deviation for eachgroup
between quantitative outputs (blue), qualitative outputs (orange), career alongtheXandY axes, respectively. N=532.

development criteria (yellow), services (purple), and recognition (red).
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Extended DataFig. 4 |Single variable comparison between Global North
and South. Violin plots showing median, quartiles, and the distributions of
the families of criteria described by the four latent factors resulting from the
principal factor analysis. Here, factor strength s the overallimpact of the
measured factor in explaining the observed data (factor score for each policy).
Note: The correlation among criteria, the factor loadings and their variance,
the factor scores and their graphical representation through kernel density
and boxplotsare allbased on the weighted sample. N for Global North=165
and for Global South=367.
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Extended Data Table 1| Description of the sample and its distribution by Region, Economic Status, Disciplines, and Tracks

Counts
s Countries GR;Z:‘Q’:;ZM 'Aca'de.mlc National policies In;tci’tl?éiiggal Total policies
institutions
Global Regions
Global North 32 14 73 24 141 165
Global South 89 44 117 194 173 367
Economic status (Income level)*
High-income 37 13 84 27 157 184
Upper-middle income 32 18 (2) 52 56 83 139
Lower-middle income 33 20 (8) 43 68 61 129
Low-income 19 6(12) 1 67 13 80
Continents

Europe 28 15 40 25 62 87
Africa 41 14 44 145 61 206
Asia 33 19 56 28 91 119
Latin America 16 10 20 20 21 4

North America 2 0 20 0 57 57
Oceania 1 0 10 0 22 22

Disciplines
General - 51 165 77 187 264
Natural sciences - 9 16 41 24 65
Engineering & Technology - 9 12 31 25 56
Medicine & Health Sciences - 10 28 32 46 78
Social sciences & humanities - 1" 22 41 42 83
Tracks
Standard academic track - 48 178 179 247 426
Research track - 15 44 150 53 203
Teaching track - 1 22 1 38 39
Clinical track - 5 20 5 25 30
Other tracks - 0 1 0 13 13
Evaluation exclusive to the role of (full) professor?
Not exclusive for professor - 16 54 42 70 112
Specifically for professor - 43 140 176 244 420
TOTAL

Number of countries - - - 63 58 121
Full dataset 121 58 190 218 314 532

Total counts of policies segmented by global regions (Global North and Global South), economic status (high-income, upper-middle-income, lower-middle-income, and low-income
countries), and continents for all out policies. It also breaks down the data by academic disciplines, career tracks, and whether the policies specifically apply to full professors. Both national and
institutional policies are shown, with total policy counts for each category. The number in parenthesis gives the distribution across categories for the 22 countries covered by the supra-national
agency CAMES. For the splits by disciplines and career tracks, some policies cover more than one category.



Extended Data Table 2 | Attributes of the documents describing promotion policies

Level of detail Score <3 Score =3 Score >3
Tracks
Academic 27 79 320
Research 2 16 185
Teaching 3 15 21
Clinical 1 10 19
Other 1 2 10
Disciplines
Natural Sciences 0 8 57
Engineering & technology 0 7 49
Medicine & health sciences 3 19 56
Social sciences & humanities 0 15 68
General 28 71 165
Source of policy
National 12 35 171
Institutional 19 81 214
Global North and Global South
Global North 1 37 117
Global South 20 79 268
Economic status (Income level)
High-income 12 45 127
Upper-middle income 8 27 104
Lower-middle income 7 35 87
Low-income 4 9 67

Summary of data collected on policy features. The collected documents varied in structure and detail. Key features summarised include document type, inclusion of supplementary materials,
and whether criteria applied exclusively to professors or across disciplines/tracks. The table also includes average scores (1-3) for the level of detail, as assessed by the data coders.
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Extended Data Table 3 | Evaluation criteria classified by the sub-categories defined by the authors

CRITERIA Output metrics :I:;:;:‘r,n::(t’ devift::::ent Ouitrzt;r::ts = Uniqueness

Number of Publications 0.8675 -0.014 0.0104 0.0972 0.2337
Recent Publications 0.6978 0.1426 0.2285 -0.2918 0.3874
Patents -0.0573 -0.1178 0.092 0.8723 0.2513
Citations 0.3456 0.2009 0.6365 0.1415 0.3446
Journal indexing 0.5572 -0.3516 0.2409 0.5315 0.2402
Number of authors 0.7047 0.0561 0.4771 -0.0561 0.2431
Authorship order 0.8551 0.1569 -0.1146 0.2475 0.2141
Non-metric journal quality -0.0458 0.8445 -0.093 -0.3991 0.2717
Role of authors -0.0693 0.7526 -0.2575 0.1521 0.3396
Nonmetric publication quality -0.8313 0.168 -0.0156 0.1459 0.2062
Social Impact -0.106 0.2397 -0.0518 0.6629 0.4207
Farsight -0.2675 0.0272 -0.63 0.6274 0.1806
Funding 0.1424 0.2192 0.0438 0.7258 0.3334
Collaborations -0.3079 0.4281 -0.061 0.3718 0.4802
Experience abroad 0.0998 -0.0792 0.775 0.0246 0.3892
Presentations -0.2093 0.5626 0.3029 0.0429 0.4504
Professional development 0.1092 -0.0446 0.7519 0.2109 0.3545
Memberships -0.2899 0.6235 0.1939 0.1469 0.3361
Professional Titles -0.3051 0.1224 0.3512 -0.2671 0.7137
Invited positions -0.5805 0.4375 0.2149 0.1462 0.2776
Awards 0.5102 0.6841 0.1412 0.2883 0.142

Commercialisation/Consultancy 0.0844 0.2786 0.3006 0.5785 0.3682
Service to the Profession -0.5701 0.1897 0.6828 0.2032 0.0589
Mentoring -0.4788 -0.1457 0.4415 0.3191 0.5135
Teaching -0.2053 -0.0367 0.2302 -0.0455 0.9124
Administrative roles -0.5579 0.3065 -0.019 0.323 0.3967
Community service 0.2388 0.7965 0.1087 0.1119 0.2701
Serving period 0.0096 -0.1548 -0.6141 -0.0229 0.5643
Interdisciplinarity -0.471 0.5808 0.104 -0.0079 0.3357
Ethics and integrity 0.3596 0.08 -0.6288 0.3714 0.4054

Sub-categories and criteria used to analyse promotion policies. The criteria were mainly grouped under three main categories: Research, Teaching & Service, and General Traits. Categories
were selected through an exercise by team members as expanded in Sl sect. 1.4.



Extended Data Table 4 | Heatmap of the correlation among the criteria in each policy
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Recent 0.84
Patents | 008 | 013
Citations | 0.35 040 | 0.21
Journal indexing | 0.77 | 024 | 0.40 | 042
No. authors | 0.76 | 073 | 0.06 | 056 | 047
Authorship order | 0.78 | 046 | 0.11 | 038 | 065 | 0.66
Non-metric jouranl quality | -0.19 | 0.08 | -0.27 | 0.06 | -0.61 | 0.02 | -0.09
Role of authors | -0.12 0.01 0.29 0.18 -0.37 | -047 | 0.03 0.47
Non-metric pulications qual. -0.57 | 026 | -0.18 -0.62 029 | 040
Societal impact | -0.14 0.03 0.62 0.20 0.02 0.01 0.07 0.05 0.52 0.55
Farsight | -0.19 | -0.51 | 048 | -045 | -0.12 0.15 | -0.03 | 0.41 050 | 052
Funding | 0.19 -0.16 | 0.58 0.23 0.36 0.31 0.52 0.28 0.30 0.20 0.58 0.68
[< -0.24 | 046 | 0.28 | -0.01 | 004 | -035 | -0.26 | 0.21 030 | 050 | 049 | 038 | 030
Experience abroad | 0.09 0.29 0.16 0.54 0.31 0.56 0.07 -0.22 | -0.12 | -0.03 0.11 049 | 017 0.07
-027 | 023 | 0.26 0.32 002 | -005 | 015 | 053 | 053 | 024 | 002 | -012 | 028 | 039 | 013
Professional 013 | 022 | 024 | 053 | 042 | 046 | 0.21 | -009 [ -0.11 | -024 | 012 | -039 | 036 [ -0.09 [ 037 | 038
-024 | -0.14 | 026 | 0.07 | -019 | 0.02 | -036 | 047 | 053 | 0.42 038 | 006 | 030 | 060 | 0.10 | 066 | 0.19
Professional Titles | 0.28 | -0.02 | -0.31 | 0.06 -0.19 | -0.33 | -0.14 | 0.05 -0.07 0.17 | -0.41 | -0.15 | -0.14 0.34 0.56 0.32 0.27 0.43
Invited positions | =053 | 042 | 0.18 034 | -033 | 042 | -041 | 047 | 059 | 062 | 039 | 019 | 031 044 | 002 | 075 | 006 | 071 | 017
Awards | 0.40 0.13 0.35 0.60 0.30 0.64 0.61 034 0.63 -0.23 0.27 0.02 0.64 037 0.30 0.54 0.39 0.61 -0.12 0.22
Co ialisati nsultancy 0.07 | -003 | 0.60 | 0.46 042 | 022 0.11 0.08 018 | 003 | 052 | 006 | 064 | 060 | 031 0.35 0.32 0.52 0.02 0.21 0.58
Service to the profession | “0.50 | -0.26 | 0.31 0.40 -0.21 0.02 <038 | 0.20 0.28 0.69 0.52 -0.03 0.33 0.39 0.54 0.60 0.68 0.76 0.54 0.85 0.14 0.39
Mentoring | -0.17 | -0.15 | 043 022 | -011 | -0.15 | -0.34 | -0.04 | 0.23 049 | 017 | 019 | 038 | -002 | 020 | 020 | 043 0.53 0.26 045 | -004 | 011 | 0.71
Teaching | -0.04 | -0.06 | -0.25 | -0.15 0.09 0.20 -0.08 | 017 <038 | 013 0.01 -0.15 0.03 0.02 0.02 -0.02 0.19 0.05 0.46 0.15 -0.19 0.32 0.39 0.17
roles | <058 | 053 | 029 | 0.02 | -017 | -0.51 | -037 | 0.29 027 | 056 | 047 | 028 | 030 | 058 | 033 | 050 | 0.11 071 | 013 | 0.81 | 007 | 039 | 0.62 0.14 0.47
C ity service | 0.04 0.26 0.16 0.27 -0.06 | 0.38 0.39 0.49 0.53 0.12 0.51 -0.01 0.44 0.56 0.25 0.29 0.35 0.69 0.28 0.18 0.71 0.64 0.36 -0.10 0.13 0.37
Serving period | 0.09 | -0.08 | -0.04 000 | -0.16 | 002 | -011 | -0.17 | -0.15 | -0.21 | 0.41 | -0.11 | -0.16 | -0.56 | -0.28 | -0.54 | -0.02 | 0.25 | -0.35 | -0.39 | -0.29 | -0.60 | -0.20 | 035 0.03 | -0.28
lisciplinari -043 | 033 | 006 | 0.04 | -042 | -0.40 | -035 | 046 | 069 | 0.76 | 031 024 | -004 | 065 | 011 049 | 0.04 061 | 037 056 | 023 | 036 | 073 0.43 0.33 0.37 | 065 | -0.27
Ethics & integrity | 0.29 | -0.10 | 0.10 | -0.13 | 030 | -0.28 | 048 | -028 | 0.19 | -040 | 025 | 041 016 | 013 | 045 | -0.16 | -0.24 | -009 | -0.14 | -030 | 0.21 | 0.03 | -0.56 | -0.25 | -0.03 »0.01[0,14 041 | -0.16

Matrix of pairwise tetrachoric correlations among all the promotion criteria used in the analysis, in terms of presence/absence in the same policies (for all policies; N=532). The original matrix
with pairwise tetrachoric correlations is not positive semidefinite; for the purposes of the subsequent factor analysis, it has been adjusted to be positive semidefinite.
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Extended Data Table 5 | Differences in the distribution of each factor, between categories of policies

CRITERIA Output metrics E‘r,\i;:::::nyeit :;3::::::: Oult::::::ts 2 Uniqueness
N. of publications 0.682 0.4123
Recent publications 0.378 0.3895 -0.5299 0.3792
Patents 0.657 0.4493 0.4212
Citations 0.4566 0.4256 -0.4755 0.3798
Journal indexing 0.8841 0.1821
Number of authors 0.8619 0.2568
Authorship order 0.7279 0.2602
Non-metric journal quality -0.3468 0.7604 -0.3749 0.2467
Role of authors 0.3922 0.5019 -0.3868 0.4072
Nonmetric publication quality -0.4369 0.3218 0.3917 0.3822
Social Impact 0.5907 0.3856 0.3616
Farsight -0.4111 0.3827 0.4096 0.3866
Funding 0.4525 0.7686
Collaborations -0.3356 0.6163 0.2679
Experience abroad -0.4792 0.604 0.5202
Presentations 0.5423 0.3017 0.6059
Professional development -0.3141 0.6616 0.4992
Memberships 0.4024 0.3363 0.5264 0.4151
Professional Titles 0.8625
Invited positions 0.4003 0.521 0.4637
Awards 0.5332 0.554 0.4277
Commercialisation/Consultancy 0.38 0.7948
Service to the Profession 0.4043 0.6572 0.2814
Mentoring 0.6749 0.423
Teaching 0.6969 0.4175
Administrative roles 0.7128 0.4734 0.2194
Community service 0.7296 0.3479
Serving period 0.3848 0.4178 -0.4774 0.5234
Interdisciplinarity 0.5314 0.5894
Ethics and integrity 0.7222 0.3858

Results of Wald tests of equality of the means of each factor between institutional vs. national policies; Global North vs. Global South; countries’ economic status; disciplines; and tracks. Null
hypothesis (HO): no difference (diff = 0) in the means between the compared categories; alternative hypothesis (H1): the average in one category (reported) is different (#) from the average in the
other(s). Bold font and green denote p-values<0.05. N=532.



Extended Data Table 6 | Full Factor loadings

Level of detail Score <3 Score=3 Score >3
Tracks
Academic 27 79 320
Research 2 16 185
Teaching 3 15 21
Clinical 1 10 19
Other 1 2 10
Disciplines
Natural Sciences 0 8 57
Engineering & technology 0 7 49
Medicine & health sciences 3 19 56
Social sciences & humanities 0 15 68
General 28 71 165
Source of policy
National 12 35 171
Institutional 19 81 214
Global North and Global South
Global North 1 37 117
Global South 20 79 268
Economic status (Income level)
High-income 12 45 127
Upper-middle income 8 27 104
Lower-middle income 7 35 87
Low-income 4 9 67

Values for each assessment criterion in the 532 policy documents on each of the four latent factors (F1-F4) predicted after Principal Factor analysis and rotated with the oblimin oblique method
(Sl section 1.8.2). “Uniqueness” is the fraction of the variance that a given criterion does not share with others.
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