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1. SUPPLEMENTARYMETHODS 
 

1.1. Study design and definition of methodology 

This study was initiated by some of the authors who, in 2016, sought to understand what matters for 

institutions globally in terms of scientific excellence and to which extent our global research culture is 

influenced by metrics. The team hypothesised that these factors could be objectively studied by looking at 

the assessment criteria used in institutional promotion policies. Leveraging the global platform provided by 

the Global Young Academy (GYA), the team launched a call to all members and alumni (representing 100 

countries) to request promotion policies from their respective institutions or countries. 

As a result of the call, the team collected 42 promotion documents from various world regions and began 

defining a methodological framework to capture and quantify data embedded on the documents, enabling 

global comparison. This process required clear definitions of which data to include, as well as how these data 

should be coded to ensure reproducibility and reusability. These details are expanded in our protocol, in a 

point-by-point manner, shared with our replication package (data availability section) and throughout Section 

1 of the Supplementary material. However, here we briefly narrate the rationale and context. 

With this empirical exercise, it became evident that academic careers are not uniform worldwide and that the 

working conditions of researchers are significantly different. To address these differences, we imposed certain 

limitations on the way we sourced, interpreted, and recorded data. First, we limited our data sourcing to 

promotion policies for full professors, as this role was the only one universally present in virtually all 

documents describing policies (see Section 1.2). We retained only documents that offer academic paths or 

include posts covering both research and teaching, while acknowledging the fact that some institutions offer 

different career tracks that may not be comparable. Additionally, after conducting a round of interviews with 

representatives from various institutions to explore data sourcing options, the team concluded that a strict and 

consistent interpretation of the data was essential, limiting our study to accounting for the presence or absence 

of specific assessment criteria. The definition of our data units and the adopted procedures for their inclusion 

and categorisation are detailed in Section 1.2.3. 

To define the promotion criteria to be studied, the team listed and scored the criteria based on their frequency 

of occurrence, from most commonly used to rarely observed. A subset of criteria consistently appeared across 

policies and was thus defined as the core criteria for the study (see Section 1.4.1). Clear definitions were then 

established for the inclusion of each criterion, with the team adhering strictly to the definitions presented in 

Table S1. Additionally, we categorised the criteria using the procedures outlined in sections 1.4.2 and 1.5, 

Table S2 to the categories shown in Extended Data Table 3. This process led to the development of a 
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standardised data coding template, which we used to encode whether a criterion was present or absent (see 

Section 1.6 and the replication package). 

At a later stage, to improve global coverage and incorporate reviewer advice (including policy updates), we 

recruited team members to participate in data sourcing, coding, and interpretation of the criteria. We 

established geographical teams and developed a standardised matrix template as well as data coding 

guidelines. Several meetings were held, and recordings exemplifying the interpretation and coding of data 

were distributed (see metadata in our replication package for examples; videos cannot be shared due to data 

privacy). Each author was given a package with the necessary information and dedicated space to store and 

code the data. Team leaders were responsible for distributing tasks among members and consolidating the 

data into regional sub-datasets. To ensure accurate coding, each policy was reviewed by two co-authors. Team 

leaders mediated any differences in interpretation and, if necessary, engaged with project leads to resolve 

discrepancies or amend the definitions of criteria. To facilitate this process, an evidence cell was included 

next to each encoded criterion, allowing authors to document the location of the reference and quote the exact 

text extracted (See section 1.6). The data shared with this manuscript includes all this information, including 

the URL of the policy, the author who coded the policy, the authors who reviewed it, and the evidence 

supporting the coding of each criterion as present or absent (see replication package). 

The data analysis initially began with descriptive statistics, but as certain patterns emerged, a principal factor 

analysis was proposed to identify underlying trends. Later, following the advice of peer reviewers, we 

incorporated a regression analysis to uncover any underlying confounding elements. 

 

1.2. Sourcing the documents describing promotion policies 

  1.2.1. Sampling strategy 

For obtaining a global sample of policies for promotion to (full) professor, one promptly encounters 

conflicting goals. We adopted a purpose-oriented pragmatic approach that makes our study well-suited for 

spotting key trends, but we do not aim at being fully comprehensive. What primarily matters for our inferred 

conclusions is to capture global diversity and to find systematic patterns. It is worth keeping in mind that 

specific researchers do not face the average, but some diversity, and (within limitations) they are able to make 

conscious decisions on institutions they would want to target for seeking employment, while their situation 

is certainly different depending on where in the world they are located. 

Unlike studies that focus on single countries or regions (typically advanced economies) [e.g., 1], we cannot 

use an official list of academic or research institutions from which to randomly draw a certain number of 

sampled units. Such a list is unavailable at the global level and non-existent in several countries or regions. 
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Therefore, stratified random sampling is impossible for a work like ours, that tries to convey a global picture. 

We thus leveraged on members and alumni of the GYA to source documents not only from their own 

institutions, but in a way of snowball sampling also from other institutions they know or have a relation with, 

or by involving their academic network. The advantages brought upon by this network was having native 

speakers of different languages and the knowledge of regional institutional or governmental frameworks 

facilitating the sourcing of documents from different institutions worldwide. 

While the only possibility in practice, we do not regard this snowball sampling as engendering any specific 

bias. Specifically, neither the composition of the group of people sourcing the policy documents nor any 

filtering of documents was informed by the promotion criteria that are the object of our study. We included 

each and every sourced document that was sufficiently clear and comprehensive for us to identify the absence 

or presence of specific criteria (see sect. 1.3). While our set of policy documents does not constitute a random 

sample, it can reasonably be considered as an unbiased one for the purposes of this study. 

In fact, our sampling specifically aimed at maximising the reach and scope, so that our sample is as wide and 

diversified as possible, in terms of countries covered, areas of the world, and economic status. Consequently, 

as highlighted in the main text, we obtained the largest dataset (to our knowledge) of promotion criteria 

globally to date. In this manner, we arrived at documents from 190 academic institutions and 58 government 

agencies in 121 countries (one agency being supra-national). 

  1.2.2. Sampling periods 

The first sampling wave took place between 2016 and 2018, during which 46 policies were collected and then 

used to inform our methodological framework. A second wave of sampling occurred from 2018 to 2021, 

yielding 159 policies from 56 countries, which were analysed to produce the first version of this study, 

available as a pre-print [2]. After the reviewer advice and noticing that many policies have an updating cycle 

of 5 or 10 years, we drove a third round of sourcing in 2023 for the present analysis, to check for updates in 

the policies collected and new policies to expand our global reach. From this exercise, we sourced 440 

policies, of which 300 (56%) were implemented after 2020, 148 (28%) after 2015, 62 (12%), before 2015 

and for 22 (4%) policies this information was not disclosed. Furthermore, based on the evidence gathered, 

460 (87%) of the policies in our sample were applicable as of Dec 2023. While we could not gather any 

evidence of updates or revisions from the remaining policies, most of these policies were known to apply in 

2020 and are very likely to still apply in 2024, as no replacement was found. Therefore, we are confident that 

our sample closely reflects the present state (2024). 
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  1.2.3. Sample composition and access 

We consider each distinct set of assessment criteria applied for a promotion process to constitute a “policy” 

for promotion. Some institutions or agencies distinguish different career tracks or academic disciplines, and 

therefore there can be several policies within the same institution or agency. In total, our dataset covers 532 

policies of which 426 policies (78%) were sourced from public websites, 106 policies (20%) were sourced 

through the co-authors’ networks and 12 policies (2%) were obtained via an official request made through the 

GYA office. We share the respective URLs of policies found online in our dataset. All publicly available 

documents (78%) were accessed through corresponding websites, and the others were obtained and managed 

as hard copies in PDF files. 

1.2.4. Language 

The documents collected were written in 27 languages, namely Albanian, Amharic, Arabic, Armenian, 

Bosnian, Cambodian, Chinese (simplified/traditional), Croatian, Dutch, English, French, Greek, Hebrew, 

Hindi, Indonesian, Italian, Malay, Nepali, Polish, Portuguese, Russian, Spanish, Thai, Turkish, Ukrainian, 

Uzbek, and Vietnamese. To allow a consistent interpretation, we used a mix of two approaches: 

i.  Translation of the document to English, using both translation software (e.g. Google Translate) and the 

help of GYA members who are fluent speakers of the language of interest. Given that machine translations 

are not always accurate, we explicitly cross-verified the accuracy of the translated documents. If 

documents came in non-machine-readable formats, we also applied Optical Character Recognition (OCR) 

tools for machine translations.  

ii.  Ensuring that the document is reviewed for criteria by at least two team members familiar with the 

language. 

1.2.5. General quality control (Eligibility Criteria) 

We made sure not to have duplicates of the same policy received from different sources. Specifically, 

whenever different academic institutions reported identical policies, we took that as indication that the policy 

was set at national rather than institutional level (as described in sect. 1.2.1). Moreover, we dismissed any 

policies that are vague on the applied criteria (defined in sect. 1.3.1) and do not provide clear definitions. This 

particularly includes policies that never go beyond mentioning buzzwords like “excellence in research”, 

“leadership”, or “international visibility” and thereby leave it to reviewers or panels how to arrive at a 

judgement, with this process remaining inaccessible to us. 

Moreover, we found that the Art and Creative Works disciplines stand out from other academic fields by 

focusing on quite different outputs or achievements. We decided not to add further detail by properly 
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categorising these, but for reasons of simplicity and coherence, we restricted our attention to the sciences and 

humanities, classified as described in section. 1.2.4. 

 

1.3. Defining sub-samples 

Our dataset was not obtained through a stratified sampling procedure, as we collected all documents that spell 

out the criteria for promotion to “full professor”. For the purpose of differential analysis, we categorised the 

policies by their country and related region, their scope (“institutional” or “national” policies), career tracks, 

and academic disciplines. Specifically, to account for possible systematic differences, we split our sample 

with regard to the Global North and Global South, as well as with regard to economic status according to the 

official nomenclature of international development institutions. 

  1.3.1. Policy scope 

Universities have different degrees of autonomy, even within the same country. Consequently, policies for 

academic promotion or parts of these policies are sometimes defined centrally by government agencies rather 

than by an institution itself. We therefore distinguish policies by whether these were developed by and apply 

to a specific academic or research institution (“institutional policies”) or whether these come from 

government agencies and apply equally to several institutions across the country (“national policies”). 

National policies were found to fall within the remit of ministries that cover higher education, science, 

technology, innovation, research, or human resources development, and some were issued through related 

government agencies, namely: 

i. Government agencies under a universities, education, or higher education portfolio: National Agency for 

Quality Assessment and Accreditation of Spain (ANECA), National Universities Commission (Nigeria), 

Commission of University Education (Kenya), Supreme Council of Universities (SCU, Egypt), Higher 

Education Council (CES, Ecuador), National Council for Science, Higher Education and Technological 

Development (NVZVOTR, Croatia), Higher Education Commission (HEC, Pakistan), Higher Education 

Authority (HEA, Zambia) etc. 

ii. Government agencies under a research, innovation, science, and/or technology portfolio: National Research 

Foundation (NRF, South Africa), Department of Scientific Research and Technological Development 

(SENACYT, Panama), National Scientific and Technical Research Council (CONICET, Argentina), National 

Council of Science and Technology (CONACYT, Paraguay), National Council of Science, Technology and 

Technological Innovation (CONCYTEC, Peru) etc. 

iii. Other government agencies: University Grants Commission (Sri Lanka), Department of Budget and 

Management (DBM, The Philippines), National Research and Innovation Agency (Indonesia), etc. 
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Some institutional policies were found to explicitly refer to national policies. In several cases, a national 

policy outlines basic requirements for promotion, while institutions can add additional criteria. Sometimes, 

national policies impose a specific scoring or ranking system, e.g. the National Research Foundation (South 

Africa) or the Department of Budget and Management (The Philippines). Whenever an institutional policy 

adopts parts of a national policy, we mark the respective criteria as mentioned by the institutional policy. 

We considered any supra-national policy as a national policy for every country it applies to, namely the 

African and Malagasy Council for Higher Education (CAMES), which coordinates the higher education and 

research systems in francophone Africa for 22 countries, defining policies for 5 disciplines (see Extended 

data Table 1). 

 

  1.3.2. Country and region 

To establish the geographical distribution of the surveyed policies (as shown in Figure 1, main article), we 

followed the United Nations Geoscheme classification [3], which groups countries and territories into major 

continental regions, such as Africa, Asia, Europe, Latin America and the Caribbean, Northern America, and 

Oceania. With regard to transcontinental countries, we grouped the Russian Federation and Türkiye with 

Europe; Kazakhstan with Asia; and Egypt with Africa. Armenia was also grouped with Europe. The figure 

also provides full details on the number of policies by country and region. We adopted the World Bank data 

classification as reference for categorising the per-capita income of countries [4] and the UNSD 2018 

classification to distinguish Global North and Global South [5]. See the number of policies per region in 

Extended Data Table 1. 

 

 1.3.3. Career tracks 

Promotion policies frequently consider different career tracks, distinguished by how much effort and weight 

is given to commitments in research, teaching, or other professional activities, including institutional 

leadership or clinical roles. Some policies refer to specific weights for assessment, while others do not, and 

instead just require minimal standards in each category to be met. Usually, there is a standard academic track, 

covering both research and teaching responsibilities, with weights or expectations however differing across 

institutions or organisations. We identified this standard academic track for each of the policies and adopted 

its set of criteria as the default for our analysis, thereby allowing and capturing some diversity on what is 

understood as the role of “professor” on standard academic track. Besides the standard academic track 

(research & teaching), a substantial number of policies (48%) consider a research-focused track, a teaching-

focused track, or a clinical track. Some countries, specifically the United States, distinguish between tenure 

track and non-tenure track, but rather than following that classification, which is not a global feature, we 

matched the respective policies to our four track profiles. We also distinguish by an indicator whether a policy 
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is specific to the role of (full) professor (1) or whether it replies to researchers more generally or does not 

explicitly specify (0). See the corresponding number of policies per track in Extended Data Table 1. 

  1.3.4. Disciplines 

Besides track-specific evaluations, we also came across discipline-specific criteria in our sample of promotion 

policies. Therefore, we consider four broad fields of research: (1) ‘Natural Sciences’, (2) ‘Engineering and 

Technology’, (3) ‘Medical and Health Sciences’, and (4) ‘Social Sciences and Humanities’, following the 

revised OECD classification 2006/7 [6], as well as (5) ‘General’ for policies that do not refer to specific 

disciplines or did not show any differences across disciplines. We did not consider ‘Agricultural Sciences’ 

due to lack of data (the respective policies have been merged into the natural sciences) and we combined 

‘Social Sciences’ and ‘Humanities’ into a single category. We did not consider scholarship in the Arts and 

Creative works given substantial differences in the nature and relevant outputs of this field in comparison to 

other disciplines. For each policy specific to one or more disciplines, we noted the respective group(s) they 

belong to, with this policy potentially straddling two or more groups. See number of policies included in 

Extended Data Table 1. 

 

1.4. Choice of evaluation criteria 

  1.4.1. Definition of criteria 

The definition of categories is always somewhat subjective, and our categorisation considered the need to be 

a reasonable reflection of key features of the policies as well as their diversity, to be comparable in different 

national and regional contexts (i.e. not relating to divergent national of regional policy frameworks or having 

different meanings in various environments), and not to spread out into too much detail. We also required 

criteria to be sufficiently distinct, i.e. not overlapping too much with other criteria. We also did not adopt 

criteria that correspond to mandatory formal qualifications for the role (e.g. holding a doctoral degree) or 

broad and unspecific traits (e.g. a good moral character), found in some policies. 

In our pilot study, we identified 30 distinct typical evaluation criteria that occurred consistently across a 

substantial number of policies — listed and described in detail in Table S1. We specifically considered 

teaching as a single criterion rather than delving into the complex details of teaching assessment, because it 

was found to be highly variable across policies and difficult to categorise with our current methods and scope. 

Furthermore, while there may be various outputs listed in different policies, we focused our study on criteria 

relating to those that were consistently mentioned across the policies. These primarily refer to "publications" 

or "intellectual property". 
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Table S1. Evaluation categories for promotion to professorship. List of the criteria extracted from the promotion 
policies, included in this study and their description or specific indications noted from the documents. 

Criteria Descrip,on provided on surveyed policies 

Number of 
publica/ons 

Specific men/oning of the quan%ty of research publica/ons. If the policy only men/ons 
“publica/ons'', then it is not considered under this category because the quan/ty may not 
be the focus of evaluators. Publica/ons could in principle be any textual outputs available to 
anybody (poten/ally for payment), including in par/cular: journal ar/cles, conference 
papers, books, book chapters, monographs, policy briefs, pre-prints, newspaper, or magazine 
ar/cles. These usually do not include any material that is proprietary or access-restricted to 
specific groups, such as funding applica/ons or consul/ng reports. However, policies might 
use the term “publica/on” in a narrower sense. 

Recent publica/ons The quan%ty of research publica/ons within a specified /meframe, oNen referred to as 
“number of publica/ons in current posi/on”, “number of publica/ons aNer the last 
promo/on”, or “number of publica/ons in the last x years”, where some number x is given. 

Patents Any form of registered intellectual property (incl. patents, u/lity models or registered 
designs) regardless of how these are evaluated, e.g. by number or arising income. They might 
be granted or filed. Some policies also include patents as type of publica/on.   

Cita/ons All measures that are based on cita/ons of research outputs, most frequently the cumula/ve 
number of cita/ons or the h-index, calculated on the basis of data sources like Web of 
Science, Scopus, or Google Scholar. 

Journal indexing Restric/on of what is counted as qualifying “publica/on” to a specific list of journals or 
applying credit points according to such a list. This includes referring to indexed journals as 
well as to any journal ranking, be it based on the Journal Impact Factor (JIF), quar/les (or 
other percen/les) of Journal Cita/on Reports (JCR), Science Cita/on Index, Ei Compendex, 
Scopus, SCImago Journal Rank (SJR), SciELO, or similar databases, or on any other compiled 
list of journals that are perceived to have high standing or meet other defined criteria. 

Number of authors  Explicit considera/on of the number of authors of a given research publica/on. This might 
include applying weights (including zero) in rela/on to the number of authors.  

Authorship order Explicitly refers to the posi/on of the applicant on the author list or a specific author role 
(e.g. corresponding or senior author), for which weigh/ng schemes might be applied. 

Non-metric journal 
quality 

Evidence of publica/ons in journals that are perceived as well-recognised by the evaluator 
(without referring to any journal impact metric) or that fulfil objec/ve criteria that can be 
seen as indicators of quality, such as having a trustworthy expert peer-review college. 

Role of authors Assessing the specific contribu/ons of the applicant to the published research works as well 
as their significance, rather than trying to make a guess from the posi/on or a nominal role 
(e.g. corresponding or senior author) on the author list. This might include asking candidates 
for a narra/ve descrip/on or looking at the contribu/on sec/ons of publica/ons (if such 
exist). 

Non-metric quality 
of publica/ons 

An assessment of quality based on the personal judgement of the evaluator based on reading 
(a selec/on of) the research outputs. This might be further guided by the applicant providing 
statements about their originality, novelty, or significance. 
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Societal impact Societal impact refers to the difference research work makes to academia and beyond. 
Evaluators are frequently asked to examine tangible evidence. Some policies explicitly 
highlight that societal impact does not equate to publishing in high-impact journals. Forms 
of societal impact specifically include commercial products, public policies, changing public 
opinion, or any form of trans-sectoral knowledge transfer. Societal impact relates to a 
concrete outcome rather than the engagement itself or its reach, which we cover under 
“Community Service”. 

Funding Evidence of a candidate’s ability to acquire compe//ve external research funding. The 
concrete evalua/on might differ, considering both submiZed and successful applica/ons, and 
looking at their number, perceived pres/ge of grants or fellowships, or the related income. 

Farsight The ability to develop future research direc/ons based on current or an/cipated future 
trends, usually based on a candidate’s narra/ve on envisaged contribu/ons with regard to 
research outputs as well as impact on others through mentoring, teaching, or wider service 
to the profession or communi/es. 

Collabora/ons Evidence for collabora/ve work within academia or beyond, specifically covering joint 
research projects, joint publica/ons, joint supervision of postgraduate students, etc. Such 
collabora/ve work could be within the same ins/tu/on or with external partners. 

Experience abroad  Looking at whether research experience covers various countries by means of research 
appointments or visi/ng posi/ons. This does not refer to any short-term visits (< 1 month), 
e.g. for the purpose of research collabora/on or in conjunc/on with seminars, workshops, or 
conferences. 

Presenta/ons  Dis/nguished from the recogni/on as invited speaker, this criterion covers the ac/ve 
engagement and dissemina/on of informa/on by means of technical presenta/ons, science 
communica/on displays, or exhibits in mee/ngs such as conferences, seminars, workshops, 
webinars, or symposia.  

Professional 
development  

Focuses on the learning for career development, and refers to all forms of con/nuing 
professional development, such as aZending scholarly mee/ngs (e.g. conferences, symposia, 
or workshops) or webinars, or par/cipa/ng in dedicated training courses to acquire further 
skills.  

Memberships  Non-compe//ve membership in professional organisa/ons, regardless of any ac/ve role. 
Appointment to commiZees is not covered under this criterion, but rather under “Service to 
the profession”. 

Professional /tles  Registered qualifica/ons cer/fied by professional bodies apart from academic degrees, such 
as Chartered Engineer or Fellow of the Higher Educa/on Academy. 

Invited posi/ons All invita/ons to a professional role, including keynote speaker, session chair, member of an 
editorial board, elected leadership posi/on in an academy, learned society, or professional 
body, etc. 

Awards  Refers to awards, honours and/or formal recogni/ons received, including elec/on to 
academies or fellowship of learned socie/es or professional bodies. 

Teaching Summarily covers all teaching-related ac/vi/es and achievements, the development, 
delivery, and outcomes. Any teaching-related awards, funding, or publica/ons fall under this 
rubric, not any of the others. 

Commercialisa/on / 
consultancy 

Covers both transla/ng research into commercial applica/ons to generate economic value as 
well as providing consultancy to industry or public bodies through projects, contracts, and/or 
appointments. Under this rubric, we refer to the ac/vity, not the outcome. 
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Service to the 
profession  

Engagement in ac/vi/es to advance the profession or field of knowledge. This includes peer 
review of research outputs and funding applica/ons, ac/ng as external examiner, clinical care 
ac/vi/es, serving on commiZees of professional bodies, learned socie/es, or academies, 
serving on commiZees for mee/ngs, or providing any support to foster scholarly 
communi/es or build intersectoral rela/ons. 

Mentoring  All mentoring roles, both in a formal and in an informal capacity. This includes the supervision 
of students on research projects as well as leadership of teams. Some policies explicitly 
men/on the mentoring of early-career researchers, young undergraduate scholars or junior 
academic staff. 

Administra/ve roles Administra/ve roles held by the candidate in service to the ins/tu/on and/or demonstrated 
ins/tu/onal leadership.  

Community service The engagement in applying scholarly knowledge and experience to serve the wider 
community. This covers all forms of science communica/on, science-related community 
ac/vi/es or educa/onal programmes, as well as serving in a technical or advisory role for 
government or any public bodies. 

Serving period  The length of /me a candidate has served in academia, in a specific role, or at the ins/tu/on.  

Interdisciplinarity Specifies whether the candidate has been involved in interdisciplinary, transdisciplinary or 
cross-disciplinary collabora/ve research. 

Ethics & integrity Men/oning of ethics or integrity, in par/cular with respect to publica/ons (e.g. plagiarism), 
use of animals in research, or involvement of humans in research studies. This does not cover 
reference to codes of conduct that regulate internal affairs of an ins/tu/on (such as dealing 
with students or colleagues). 

 

1.4.2. Categorisation of criteria 

We found that most policies are explicitly structured around the three broad categories of “research”, 

“teaching”, and “service”, the latter covering the contributions and impact to the wider profession and society, 

as well as to the institution and its operations. Moreover, some criteria are frequently used in combination to 

provide evidence of key traits such as professional standing, accomplishments, or leadership. For further 

categorisation, we conducted a poll amongst all authors on whether each of our defined criteria resonates with 

some key trait, with the results shown in Table S2. These criteria do not include “interdisciplinarity” and 

“ethics & integrity”, which are understood to be “general traits” not clearly in the domain of either “research”, 

“teaching”, or “service”. This led to sub-categories presented in Extended Data Table 3, which best cover all 

criteria without overlapping. Here 21 criteria related to “research” are grouped into “research outputs” (11), 

“career development” (8), and “recognition” (2), while 7 criteria relate to “teaching & service”. We combined 

the latter given that “mentoring” was perceived to relate to both. 

Some reference to research outputs is found in almost all policies, where research outputs might include 

publications, registered intellectual property (incl. patents, utility models or registered designs), research data, 
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research software, as well as creative art works. While there are many possible ways these could be used for 

assessment, we focus on a restricted number of commonly applied criteria, distinguishing quantitative and 

qualitative approaches (see Extended Data Table 3), defined as follows: (1) Quantitative assessment means 

evaluation to a number based on data without involving further human judgement and usually relies on 

scoring and indexing systems (bibliometrics). Quantitative assessment is not necessarily objective, given that 

bibliometrics themselves can be ultimately based on subjective decisions. (2) Qualitative assessment assigns 

a value to contributions and achievements, usually considering impact and benefits (to the discipline, wider 

academia, and/or society, depending on context). Sometimes based on narrative descriptions, qualitative 

assessment is likely to rely on the personal judgement by peer or expert reviewers. 

Table S2. Grouping of assessment criteria into sub-categories. The heatmap denotes the number of votes by authors 
who consider the criterion to provide evidence of the trait covered by the prospective sub-category (darker blue implies 
more votes). The red boxes contain the chosen sub-categories of promotion criteria that best cover all criteria without 
overlap. The poll was carried out before changing the label “Journal impact factor” to “Journal indexing” and we narrowed 
down “Research accomplishments” to “Research outputs” as sub-category, as all criteria that resonated with the former 
fall under the more specific latter. 
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1.5. Types of documents and their structure 

As we report in Extended Data Table 2, documents describing promotion policies were found to be either in 

the form of a standalone document for Promotion Policy, Guidelines, or Procedures (80%) or embedded 

within a University or Faculty Guideline or Handbook (20%).1 The documents varied in structure and level 

of detail provided. Specifically, for 53% of the policies, we found supporting documentation, such as point 

scoring systems, rubrics, or evaluation forms (27%), promotion application forms (12%), and/or guidelines 

for recruitment (13%), while the remaining policies (46%) did not have any supporting documentation and 

just listed promotion criteria. For 79% of the policies, we identified a section referring exclusively to the role 

of (full) professor, which specified criteria or scoring that was not shared with other roles. The other policies 

(28%) included criteria that were exclusive for professors, but also included criteria that were shared with 

other roles. 

Also shown in Extended Data Table 2, the level of detail provided by a policy, we adopted a scale from one 

to five, with one (1) representing very brief and general policies, and five (5) representing very detailed 

policies. The scores were defined subjectively, but they were always attributed by the first and last author in 

order to ensure consistency across documents. As detailed in Table S3, we found that 6% of the policies were 

brief (scoring less than 3), 22% had a moderate level of detail (scoring 3), and 72% were considered very 

detailed (scoring higher than 3). A brief policy (score < 3) was typically limited to listing the evaluated criteria, 

without detailing their definition or the way they should be assessed. A policy with a moderate level of detail 

(score 3) usually had a defined section (half-page to a page) with criteria exclusive to full professor, describing 

their definition and a brief mention of the minimum requirements to meet the criteria. Policies scored as 

detailed (score >3) usually encompassed criteria for different evaluation categories, had discipline or track 

specific requirements, and had a complete description of how to meet the requirements, potentially including 

a scoring system, evaluation forms, templates, and other supplementary documentation. 

For policies that distinguished disciplines and tracks (as explained in sect. 1.2.3-1.2.4 above), we observed 

variations in both the criteria applied and in how strong candidates need to score on those criteria. We found 

that slightly more than half of documents included discipline-specific criteria or scores (51%), while a lower 

proportion of documents surveyed (35%) included track-specific criteria or scores. 

Naturally, documents that included discipline-specific scores were often more detailed (82%) than the general 

ones (63%) [𝝌2(8) = 40.56, p < 0.00001]. The level of detail, influenced by disciplinary fields, varied, but to 

a lesser extent. Higher perceptions of completeness were observed for the natural sciences (88%), followed 

 
1 All data in section 1.5 refer to non-weighted observations, because they are meant to represent the composition of the 
raw data in our sample. 
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by engineering and technology (88%), social sciences and humanities (82%), and lastly, medicine and health 

sciences (72%) [𝝌2(6) = 13.24, p = 0.039] (see Table S3). 

A stronger effect was observed between tracks, with policies for the research-focused track perceived to have 

a higher level of detail (91%), followed by (standard) academic track (75%), clinical (63%), and lastly, 

teaching-focused (54%) [𝝌2(8) = 43.58, p < 0.000001]. Furthermore, considering the source of the documents, 

whether national or institutional (e.g., universities), national policies (78%) were perceived to be slightly 

more detailed than institutional policies (68%) [𝝌2(2) = 7.55, p = 0.023] (see Table S3). 

Table S3. Main differences in the sourced documents. Number of policies for each variable studied, categorised by 
the level of detail in the structure of the documents as perceived by the data coders. Policies are grouped by tracks, 
disciplines, the source of the policy, global regions (Global North and Global South), and economic status (income 
level). The level of detail is represented by scores: < 3 (low detail), = 3 (moderate detail), and > 3 (high detail). 

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 & humaniFes  0 15 68 

General  28 71 165 

 Source of policy  

NaFonal  12 35 171 

InsFtuFonal  19 81 214 

Global North and Global South 

Global North  11 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 

 

Conversely, we did not find large differences in the level of detail provided by policies from the Global North 

and Global South, with a similar number of policies categorised as very detailed: Global North (71%), and 

Global South (73%) [𝝌2(2) = 0.40, p = 0.818]. The same was observed by the level of national income, where 

non-significant differences were observed for each, with low-income countries having 84% of detailed 
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policies, upper-middle income 75%, lower-middle income 67%, and high income countries 69% [𝝌2(6) = 

9.27, p = 0.159] (Table S3). 

 

1.6. Data coding strategy 

The coding process was designed to ensure consistency, transparency, and accuracy across all documents. A 

strict definition of the 30 criteria listed in Table S1, was adopted to guarantee comparability across different 

contexts. Criteria were scored as present (1) only if they fully adhered to the literal definition; otherwise, they 

were marked as absent (0). This approach minimised ambiguity and ensured consistent data extraction across 

all policies. 

In addition to the standardised coding template, detailed instruction manuals, working templates, examples, 

and training videos were developed to guide team members. These resources ensured a uniform understanding 

of the data coding process. A two-step verification process was also implemented to further improve 

reliability: in the first step, each policy was tabulated by one team member, then reviewed by at least one 

other author. Any discrepancies were flagged and resolved with input from the regional team leaders. When 

necessary, project leaders were consulted to refine criteria definitions or update documentation. This process 

ensured that the final dataset (a key contribution of our study) was replicable and well-documented. 

 

1.7. Weighting - rationale and strategy 

Although the dataset can be considered as unbiased with respect to the evaluation criteria that are the object 

of our study, it is not a random sample of the (unknown) global population of institutions and agencies that 

set standards and criteria for the evaluation of candidates to full professor. Moreover, as mentioned in section 

1.2, some of these institutions and agencies define several policies (i.e. distinct sets of assessment criteria) 

depending on career track or field of research. These features of the dataset are reflected in a set of post-

sampling weights of policies, which we consistently applied to all our analyses. Consequently, weighted 

averages or proportions in our dataset become indicative of the global fraction of researchers potentially 

affected, provided that, averaged over many countries, the following assumptions hold: (1) the share of 

potential candidates for full professorship is proportional to the share of total researchers;2 (2) the policies set 

by every institution or agency within a country cover a comparable number of researchers (that is, a 

comparable number of potential candidates are subject to them); and (3) policies within an institution or 

 
2 Since the global populaFon of potenFal candidates for promoFon to professor in relaFon to acFve researchers is unknown, this 
assumpFon is untestable. 
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agency cover comparable numbers of researchers. 3  Given that we do not aim for our dataset to be 

representative at the country level or below, these assumptions do not need to hold at the level of specific 

countries or institutions. 

Information on the number of researchers was obtained from country data of the UNESCO world data bank 

(as of February 2024) using the most recent year for which data are available (typically 2023) [7, 8]. These 

data however do not cover 23 of the countries included in our dataset, so that we had to rely on other sources 

or reasonable estimates. For 7 countries (Israel, Bangladesh, Senegal, Sudan, Senegal, Kyrgyz Republic, and 

Taiwan), we were able to obtain the relevant information from UNESCO reports, SDG hubs, or the Statista 

website [9–13]. For Comoros, Djibouti, Equatorial Guinea, Guinea-Bissau, Lebanon and Mauritania, the only 

research data available was the number of publications produced by the country, and this value was used to 

estimate the number of researchers, using as a reference a country from the region with similar population 

and GDP per capita. Here, the number of researchers was calculated as a ratio of the reference country, using 

the number of publications. For 10 countries, the total number of research staff, rather than the number of 

full-time equivalent (FTE) researchers, is reported. In these cases, we assumed that 50% of the researchers 

active in the country work full time. As noted by UNESCO (2014 report), the countries for which no data 

were found are relatively smaller, have lower GDPs and potentially have little to no investment in research. 

Under these conditions, permanent full-time positions may be scarce, and if any, they will offer low base 

salaries, and researchers typically engage in other paid activities too [10].4 

In order to assess the empirical relevance of these assumptions, in Table S4 below we report descriptive 

statistics for the raw data (unweighted sample), and under alternative assumptions about the share of full-

time workers for the countries for which we do not have FTE data. As can be easily seen, weighting has a 

large impact on the composition of our dataset, e.g. in terms of the proportions of the various categories of 

analysis that we use in this work. However, the different assumptions about the share of full-time workers 

(for the countries for which the FTE is not reported) do not have a significant impact because the bulk of 

uncertainty concerns relatively smaller countries, with low weights in any case. In section 2.5 below we 

expand on the impact of weighting on our main results.  

 
3 We looked at the distribuFon of discipline-specific policies over our four discipline groups, wondering whether any of these groups 
could have substanFally more (different) policies on average than others within the same insFtuFon. Although the assumpFon that 
numbers are quite similar is untestable, this assumpFon too does not appear to be violated in our sample: the natural sciences have 
2.5 policies on average, with a standard deviaFon σ = 2.5; medicine and the health sciences have 1.9 policies on average, with σ = 
1.5; the social sciences 2.9 with σ = 2.7; and engineering 3.1 with σ = 4. Accordingly, the use of an equal weight across policies 
within each insFtuFon does not produce different results from those we would obtain if instead we used for example the same 
weight across policies within each group of disciplines in each insFtuFon. Further informaFon is available from the authors upon 
request. 

4 As no other research data was available for Yemen, the number of active researchers was estimated based on population 
and GDP, using the average values for the countries for which the information is known. 
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Table S4. Sample distribution under different assumptions on the share of full-time staff among all researchers. 

CLASS No weight 
(%) 

Full Cme share 
100%  50% 25% 75% 

 Global region   
Global North 30.9 53.2  53.2 53.3 53.2 
Global South 69.1 46.8  46.8 46.7 46.8 

 ConCnent   
Africa 38.8 3.10  3.20 3.10 3.20 
Asia 22.2 46.30  46.30 46.4 46.30 
Europe 16.4 27.60  27.60 27.7 27.60 
LaFn America 7.70 3.60  3.70 3.60 3.60 
North America 10.7 18.00  18.00 18.0 18.00 
Oceania 4.10 1.30  1.30 1.30 1.30 

 Policy scope   
InsFtuFonal policies 58.90 83.90  83.80 84.00 83.80 
NaFonal policies 41.10 16.10  16.20 16.00 16.20 

 Income level   
High-income 34.50 51.70  51.60 51.80 51.70 
Upper-middle income 26.20 38.80  38.80 38.80 38.80 
Lower-middle income 24.30 9.20  9.20 9.20 9.20 
Low-income 15.10 0.30  0.30 0.30 0.30 

 Disciplines   
General 48.80 68.40  68.40 68.30 68.40 
Natural sciences 10.90 3.80  3.80 3.80 3.80 
Medical & Health sciences 14.10 7.40  7.40 7.40 7.40 
Social sciences & HumaniFes 15.60 8.30  8.30 8.30 8.30 
Engineering & technology 10.50 12.10  12.10 12.10 12.10 

 Track   
Academic track 52.00 80.30  80.20 80.30 80.20 
Research track 34.50 6.10  6.10 6.00 6.10 
Teaching track 6.00 6.10  6.10 6.10 6.10 
Clinical or other 7.50 7.60  7.60 7.60 7.60 
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2. ADDITIONAL RESULTS 

 
2.1. Average differences in factor scores across policy categories 

We performed Wald tests to identify systematic differences in factor scores among the different policy 

categories, namely, policies implemented by single institutions or nationwide, policies implemented in the 

Global North or the Global South, policies specific to each discipline, and policies categorised by the 

economic status of the country. All tests use post-sampling weights. 

As shown in Extended Data Table 5 and Extended Data Fig 4, the factors’ means do not appear to significantly 

differ between national and institutional policies; they do for all factors except for career development, when 

distinguishing between Global North and South, and between countries of different economic statuses; they 

differ across disciplines, except for visibility and engagement; and among tracks they differ in the cases of 

output metrics and visibility and engagement. However, we stress that these differences could arise from 

spurious correlations and indeed, the results of the later regression analysis show that not all of them remain 

statistically significant, once controlling for other factors (see Table S7 further below). For example, while 

Extended Data Figure 4 shows a higher adoption of output metrics by the Global South, it is clear from Figure 

5 and Table S7 (below) that this is driven by the economic status of a country. These analyses nonetheless 

show that families of criteria, as defined by the four factors, span a large variety of cases, and that policies 

are more diversified than is frequently thought. Moreover, even if this can be explained by other variables, 

the fact remains that potential candidates face certain policies that often are different, on average, across 

categories (e.g., between Global North and Global South). 

 

2.2. Proportion of the single criteria across categories 

We conducted Pearson chi-squared (χ2) tests to examine systematic differences in individual 

assessment criteria across different policy categories on the weighted data. These tests measure the 

difference between the observed and expected frequencies under the assumption of independence 

between the variables. The results of the tests are below, in Table S5. 
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Table S5. Systematic differences in individual assessment criteria. Pearson χ2 tests were performed to assess differences in the distributions of criteria within the different 
comparative analyses performed in this study: scope of policies (national vs institutional), regional (Global North vs South), country economic status (high, upper-middle, lower-
middle, and low-income countries), and analysis by discipline. The null hypothesis (H0) assumes no differences (diff = 0) in the distributions of the criteria; χ2 = Pearson chi-
squared statistics with the degrees of freedom shown in parenthesis; F = design-based F-statistic (i.e., accounting for post-sampling weights) with degrees of freedom shown in 
parenthesis. χ2 and values highlighted in yellow are at least 5 times higher than the critical value at a 0.05% significance level, while values lower than the critical value have grey 
font. Similarly, F test values in yellow and bold, are at least 2x > critical value. In both cases, values in bold are above the 0.05% significance level, while values in grey are below 
it. P = confidence level in terms of p-value. p-values < 0.01 are highlighted in dark green and in white font, p-values between 0.01- 0.05 are highlighted in light green and with 
bold font, and p-values > 0.05 have grey font. 
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2.3. Power of the analysis 

As is well known, the power of statistical tests depends on sample size, variability of the relevant variable(s), 

and effect size. The reference population of potential candidates for full professorship globally is unknown 

and unobservable, therefore we consider here the variability of the evaluation criteria and the differences in 

proportions or mean values across categories, as observed in our own sample. To assess the power of the 

various tests, we set a reference statistical significance level for the difference in proportions or in means (α) 

at 5%, we allow for the sizes and the variances of the two groups or categories to be different, and we use 

post-sampling weights. 

We consider two examples: for proportions, the first of the evaluation criteria considered, i.e. the candidate’s 

number of publications; and for mean values, the first of our factors, i.e. output metrics. 

In the main text we report on several differences in proportions or means between different aggregates of 

national and/or institutional policies. Such analyses can be considered at different levels, implying 

comparisons of different groups of countries, institutions/agencies, or policies. We consider all these cases in 

Table S6, where we report the estimated power of tests on the difference in proportions or means between (1) 

countries and academic institutions; and between Global North and Global South, separately among: (2) 

national policies; (3) institutional policies, considering the number of different institutions; and (4) institutional 

policies, considering the number of policies. Figure S1 reports the estimated power for the same tests, as a 

function of sample size. 

As can be seen, for all tests the estimated power is above 0.95, except for the tests involving the number of 

different countries, when it is above 0.9. In this latter case, however, we notice that the estimation is of lower 

relevance because there is not a large population of countries from which to randomly sample a certain dataset 

of countries. Indeed, our dataset of 121 countries comprises half of the countries and territories in the planet, 

including all the most populous ones, and therefore it constitutes a very large fraction of the whole set 

(population) of countries. In any case, we do not run any analyses at the country level and both in the main 

manuscript and in this Supplementary Information we only consider policies. 
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Figure S1. Estimated power as a function of sample size, for the tests reported in Table S6. In our dataset, n = 390 
for countries vs. institutions; n = 121 for national policies; n = 190 for institutions or agencies; and n = 314 for 
institutional policies.  
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Table S6. Estimated power of the statistical tests. This table presents the estimates of statistical tests for the differences 
in proportions (for candidates’ number of publications) or in means (for the factor Output metrics), for several tests shown 
in the main manuscript. The column “Proportions” reports the estimated power for a two-sample proportions test 
(Pearson’s chi-squared test) of H0: p2 = p1 versus Ha: p2 != p1. The column “Means” reports the estimated power for a 
two-sample means t-test assuming unequal variances of H0: m2 = m1 versus Ha: m2 != m1. 

Values 
Countries vs. InsCtuCons NaConal policies: 

Global North / South 
InsCtuCons: 

Global North/ South 

Policies within 
insCtuCons Global North 

/ South 

ProporCons Means ProporCons Means ProporCons Means ProporCons Means 

Alpha 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

n 390 390 121 121 190 190 314 314 

n1 121 121 24 24 73 73 141 141 

n2 269 269 194 194 117 117 173 173 

n2/n1 2.220 2.220 2.780 2.780 8.080 8.080 1.230 1.230 

Difference -0.173 -0.082 0.335 0.158 0.446 0.250 0.446 0.250 

ProporFon 1 0.758 - 0.551 - 0.400 - 0.400 - 

ProporFon 2 0.585 - 0.887 - 0.846 - 0.846 - 

Mean 1 - 0.519 - 0.422 - 0.333 - 0.333 

Mean 2 - 0.437 - 0.580 - 0.583 - 0.583 

Std. Dev. 1 - 0.160 - 0.131 - 0.211 - 0.211 

Std. Dev. 2 - 0.225 - 0.151 - 0.154 - 0.154 

 

2.4. Regression coefficients for full sample analysis and supporting statistical analyses 

We report in Table S7 the full results of the regressions of the four factors on the explanatory variables 

explored in this study. As explained in the text, these regressions are provided for the sake of 

multivariate descriptive analysis, to consider the conditional correlation between the factors and a 

number of variables, with no causal interpretation. 
 

Table S7. Regression results from the 121 analysed countries. This table presents the full regressions results for the 
four factors, using two alternative models: [1] includes “Global South” and “National policies” as explanatory variables 
(with reference categories: “Global North” and “Institutional policies” respectively); [2] includes the combined variables 
"National Policies in the Global South", "National Policies in the Global North", and "Institutional Policies in the Global 
South" (reference category is "Institutional Policies in the Global North"). For each variable, the following is provided: 
Regression coefficients (Row 1, bold); Heteroskedasticity-robust standard errors clustered by policy document (Row 2, 
grey font, in brackets); Two-sided t-tests of difference from zero (Row 3, blue font); p-values implied by the t-tests (Row 
4, orange font). * next to the coefficients denotes statistical significance in terms of p values, where ***: p < 0.01, **: p 
< 0.05, and *: p < 0.1. 
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CLASSES 
Factor 1 

Output metrics 
Factor 2 

Visibility, engagement 
Factor 3 

Career development 
Factor 4 

Outcomes & impact 

[1] [2] [1] [2] [1] [2] [1] [2] 
Global Region and Policy Scope (Independent) 

NaFonal 
policies 

0.0699*** 

  

-0.0128 

  

0.0464 

  

-0.0636 

  
[0.0256] [0.0589] [0.0441] [0.0669] 
2.7260 -0.2170 1.0540 -0.9520 
0.0068 0.8280 0.2930 0.3420 

Global South 

0.219*** 

  

0.211*** 

  

0.114** 

  

0.0464 

  
[0.0455] [0.0535] [0.0574] [0.1020] 
4.8030 3.9400 1.9900 0.4550 
0.0000 0.0001 0.0476 0.6490 

Global Region and Policy Scope (clustered) 

NaFonal policies, 
Global North   

0.101*** 

  

-0.122* 

  

0.0198 

  

-0.144 
[0.0350] [0.0625] [0.0559] [0.1120] 
2.8820 -1.9590 0.3540 -1.2850 
0.0043 0.0512 0.7240 0.2000 

InsFtuFonal 
policies, Global 
South 

  

0.223*** 

  

0.193*** 

  

0.110* 

  

0.0336 
[0.0462] [0.0506] [0.0598] [0.1000] 
4.8400 3.8190 1.8420 0.3350 
0.0000 0.0002 0.0666 0.7380 

NaFonal policies, 
Global South   

0.263*** 

  

0.289*** 

  

0.183*** 

  

0.0491 
[0.0558] [0.0785] [0.0680] [0.1050] 
4.7120 3.6800 2.6880 0.4660 
0.0000 0.0003 0.0076 0.6410 

Disciplines 

Natural sciences 

0.0251 0.0259 -0.0349 -0.0377 0.000813 0.000111 0.00250 0.000384 
[0.0480] [0.0463] [0.0438] [0.0472] [0.0363] [0.0372] [0.0565] [0.0598] 
0.5220 0.5590 -0.7960 -0.8000 0.0224 0.0030 0.0442 0.0064 
0.6020 0.5760 0.4270 0.4250 0.9820 0.9980 0.9650 0.9950 

Medicine & health 
sciences 

0.0195 0.0170 -0.0582* -0.0495 0.00665 0.00875 -0.0397 -0.0334 
[0.0392] [0.0404] [0.0328] [0.0332] [0.0442] [0.0439] [0.0515] [0.0528] 
0.4970 0.4220 -1.7760 -1.4900 0.1510 0.2000 -0.7710 -0.6330 
0.6200 0.6740 0.0769 0.1370 0.8800 0.8420 0.4410 0.5270 

Social sciences & 
humaniFes 

0.00761 0.00887 -0.0173 -0.0218 -0.0579 -0.0590 0.0156 0.0124 
[0.0340] [0.0336] [0.0384] [0.0328] [0.0670] [0.0652] [0.0462] [0.0454] 
0.2240 0.2640 -0.4500 -0.6650 -0.8640 -0.9040 0.3390 0.2720 
0.8230 0.7920 0.6530 0.5070 0.3880 0.3670 0.7350 0.7860 

Engineering & 
technology 

0.0322 0.0286 -0.0127 0.000321 -0.145* -0.142* 0.164*** 0.174*** 
[0.0396] [0.0403] [0.0445] [0.0423] [0.0814] [0.0838] [0.0526] [0.0541] 
0.8150 0.7080 -0.2850 0.0076 -1.7860 -1.6960 3.1210 3.2120 
0.4160 0.4790 0.7760 0.9940 0.0753 0.0910 0.0020 0.0015 

Tracks 

Research track 

-0.0271 -0.0214 0.147*** 0.127*** -0.201** -0.206** 0.109** 0.0937** 
[0.0287] [0.0279] [0.0380] [0.0453] [0.0818] [0.0811] [0.0425] [0.0449] 
-0.9450 -0.7660 3.8710 2.7970 -2.4560 -2.5370 2.5540 2.0860 
0.3450 0.4440 0.000136 0.00553 0.0147 0.0117 0.0112 0.0379 

Teaching track 

-0.00374 -0.00201 -0.0135 -0.0196 -0.0356 -0.0371 -0.162 -0.166 
[0.0551] [0.0557] [0.0661] [0.0645] [0.0510] [0.0504] [0.116] [0.113] 
-0.0678 -0.0361 -0.205 -0.304 -0.698 -0.736 -1.395 -1.477 
0.9460 0.9710 0.8380 0.7610 0.4860 0.4620 0.1640 0.1410 

Clinical or other 

0.0207 0.0242 -0.0182 -0.0303 -0.00531 -0.00825 -0.0906 -0.0994* 
[0.0462] [0.0465] [0.0396] [0.0389] [0.0618] [0.0620] [0.0559] [0.0548] 
0.4490 0.5200 -0.4600 -0.7790 -0.0859 -0.1330 -1.6190 -1.8150 
0.6540 0.6030 0.6460 0.4370 0.9320 0.8940 0.1070 0.0706 
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Con@nents 

Africa 

-0.0464 -0.0424 -0.0957 -0.110 -0.0470 -0.0504 0.172 0.162 
[0.0707] [0.0739] [0.0846] [0.0758] [0.0605] [0.0590] [0.125] [0.116] 
-0.6550 -0.5740 -1.1300 -1.4460 -0.7780 -0.8550 1.3800 1.3990 
0.5130 0.5660 0.25900 0.1490 0.4370 0.3930 0.1690 0.1630 

Asia 

-0.0562 -0.0494 -0.177*** -0.201*** -0.157*** -0.163*** 0.143** 0.126** 
[0.0351] [0.0367] [0.0600] [0.0596] [0.0384] [0.0405] [0.0621] [0.0631] 
-1.6010 -1.3480 -2.9410 -3.3630 -4.0940 -4.0200 2.3100 1.9940 
0.1100 0.1790 0.00356 0.00088 5.63E-05 7.59E-05 0.0217 0.0471 

LaFn America 

-0.303*** -0.297*** -0.203*** -0.224*** -0.0854 -0.0904 0.156* 0.141 
[0.0688] [0.0686] [0.0677] [0.0711] [0.0905] [0.0866] [0.0862] [0.0892] 
-4.404 -4.328 -2.998 -3.149 -0.944 -1.044 1.813 1.581 

1.54E-05 2.13E-05 0.0030 0.0018 0.3460 0.2980 0.0710 0.1150 

North America 

0.0778* 0.0845* 0.111* 0.0869 -0.0355 -0.0413 0.0215 0.00409 
[0.0457] [0.0464] [0.0606] [0.0609] [0.0484] [0.0497] [0.0711] [0.0743] 
1.7030 1.8200 1.8240 1.4260 -0.7340 -0.8300 0.3020 0.0550 
0.0897 0.0699 0.0693 0.155 0.463 0.407 0.763 0.956 

Oceania 

-0.0541 -0.0481 0.00245 -0.0187 0.0133 0.00812 0.217*** 0.202*** 
[0.0524] [0.0531] [0.0736] [0.0733] [0.0672] [0.0679] [0.0691] [0.0713] 
-1.0320 -0.9070 0.0333 -0.2560 0.1970 0.120 3.1450 2.8290 
0.3030 0.3650 0.9730 0.7980 0.8440 0.9050 0.0019 0.0051 

Economic Status (Income level) 

Upper-middle income 

0.124*** 0.123*** -0.149*** -0.148*** 0.0178 0.0181 -0.145 -0.144 
[0.0341] [0.0340] [0.0467] [0.0460] [0.0533] [0.0535] [0.0974] [0.0956] 
3.6320 3.6270 -3.1940 -3.2110 0.3330 0.3390 -1.4880 -1.5050 
0.0003 0.0003 0.0016 0.0015 0.7390 0.7350 0.1380 0.1340 

Lower-middle income 

0.00916 0.0261 -0.137** -0.197*** -0.00268 -0.0172 -0.140 -0.183* 
[0.0439] [0.0468] [0.0639] [0.0660] [0.0578] [0.0602] [0.113] [0.105] 
0.2090 0.5580 -2.1520 -2.9920 -0.0463 -0.2870 -1.2340 -1.7410 
0.8350 0.5770 0.0323 0.0030 0.9630 0.7750 0.2180 0.0828 

Low-income 
  

-0.0455 -0.0323 -0.196** -0.243*** -0.0189 -0.0302 -0.328** -0.362*** 
[0.0720] [0.0761] [0.0797] [0.0792] [0.0710] [0.0718] [0.142] [0.133] 
-0.6320 -0.4240 -2.4620 -3.0670 -0.2660 -0.4210 -2.3090 -2.7320 
0.5280 0.6720 0.0144 0.0024 0.7900 0.6740 0.0217 0.0067 

Criteria specific for full professor 

Policy specific for full 
prof. 

-0.0393 -0.0387 0.0471 0.0451 -0.191** -0.191** -0.00703 -0.00853 
[0.0436] [0.0428] [0.0330] [0.0325] [0.0780] [0.0784] [0.0584] [0.0603] 
-0.9020 -0.9040 1.4290 1.3890 -2.4440 -2.4370 -0.1200 -0.1410 
0.3680 0.3670 0.1540 0.1660 0.0152 0.0155 0.9040 0.8880 

Regression Parameters 

Constant 

0.362*** 0.354*** 0.326*** 0.354*** 0.670*** 0.677*** 0.620*** 0.641*** 
[0.0478] [0.0479] [0.0550] [0.0572] [0.0718] [0.0720] [0.0831] [0.0896] 
7.5880 7.4000 5.9160 6.1920 9.3310 9.3930 7.4540 7.1480 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

ObservaFons 532 532 532 532 532 532 532 532 

R-squared 0.569 0.389 0.572 0.391 0.356 0.264 0.399 0.277 
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Table S8. Statistics for the baseline and alternative regressions. For each dependent variable (factor), the table shows 
the information criteria statistics for a regression containing only characteristics of the policy document (continent; global 
region; and economic status of the country) as explanatory variables in the "no job characteristics" specification; for one 
containing both characteristics of the policy document and job characteristics (disciplinary field; track; and whether the 
policy is specific for full professor) in the "full model" specification; for the full model excluding the disciplinary field 
only, in the "excluding discipline" specification; and for the same sets of variables but disaggregating the policy kind 
(institutional and national) by global regions, in the specifications denoted by "disaggregated inst./geo.". N = observations; 
ll(null) = log-likelihood of a constant-only model; ll(model) = log-likelihood of the model; df = degrees of freedom; AIC 
= Akaike information criterion; and BIC = Bayesian information criterion (BIC). Bold chars denote the preferred 
specification. 

 Policy Features  N ll(null) ll(model) df AIC BIC 

Factor 1: Output metrics    

No job characterisFcs 531 170.2 387.2 11 -752.3 -705.3 

Excluding discipline 531 170.2 391.7 15 -753.4 -689.3 

Full model specificaFon 531 170.2 393.8 19 -749.6 -668.3 

No job chars; disaggregated inst./geo. 531 170.2 389.6 12 -755.2 -703.9 

Excluding discipline; disaggregated inst./geo. 531 170.2 393.9 16 -755.8 -687.4 

Full model; disaggregated inst./geo. 531 170.2 395.6 20 -751.2 -665.7 

Factor 2: Visibility and engagement    

No job characterisFcs 531 212.3 302.8 11 -583.5 -536.5 

Excluding discipline 531 212.3 325.6 15 -621.2 -557.1 

Full model specificaFon 531 212.3 329.0 19 -620.1 -538.8 

No job chars; disaggregated inst./geo. 531 212.3 324.0 12 -623.9 -572.6 

Excluding discipline; disaggregated inst./geo. 531 212.3 344.3 16 -656.6 -588.2 

Full model; disaggregated inst./geo. 531 212.3 347.5 20 -655.1 -569.6 

Factor 3: Career development    

No job characterisFcs 531 133.8 159.5 11 -297.0 -249.9 

Excluding discipline 531 133.8 245.3 15 -460.6 -396.5 

Full model specificaFon 531 133.8 264.7 19 -491.4 -410.1 

No job chars; disaggregated inst./geo. 531 133.8 159.8 12 -295.5 -244.2 

Excluding discipline; disaggregated inst./geo. 531 133.8 246.9 16 -461.8 -393.4 

Full model; disaggregated inst./geo. 531 133.8 265.5 20 -491.0 -405.5 

Factor 4: Outcomes and impact    

No job characterisFcs 531 61.1 104.2 11 -186.4 -139.4 

Excluding discipline 531 61.1 125.7 15 -221.3 -157.2 

Full model specificaFon 531 61.1 142.5 19 -247.0 -165.8 

No job chars; disaggregated inst./geo. 531 61.1 106.8 12 -189.6 -138.3 

Excluding discipline; disaggregated inst./geo. 531 61.1 128.6 16 -225.1 -156.7 

Full model; disaggregated inst./geo. 531 61.1 147.3 20 -254.6 -169.1 
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2.5. Analysis for countries with smaller research systems 

The estimated number of active researchers varies significantly across countries and territories, resulting in a 

highly skewed distribution of country weights in our sample, as shown in Table S8. Consequently, some of the 

results shown here and/or in the main text could be driven by evidence that only applies to a handful of very 

large countries. On one hand, this would still be representative of the ‘global’ scenario, in the sense that the 

rules and criteria set by few countries could have a very large effect globally. But on the other hand, the national 

research systems can be expected to account for the size of a country, and therefore the rules and criteria that 

apply in many countries with lower numbers of researchers could be very different and could remain hidden 

behind the trends set by the large countries. 

To investigate this possibility, we conducted a robustness check by re-running all our primary analyses on a 

subsample that excluded the top 10 countries with the highest estimated number of active researchers. Namely: 

China, the United States, Japan, South Korea, Germany, Russia, India, France, the United Kingdom, and 

Taiwan (in orange in Table S8). These countries, listed in decreasing order, account for 72% of the total country 

weights. Therefore, our robustness check includes 28% of the population of researchers in the 121 countries 

that are part of our study. 

Table S9. Country weights. Total weight for each country (equivalent to the sum of the weights of all the institutions in 
the country) in percentage points. For details about the weighting procedure, see section 1.6. Average country weight = 
0.8 p.p.; standard deviation = 2.8 p.p. Note: we do not hold any position on naming conventions. Shorter naming versions 
were used with the mere objective of simplifying data coding and computational pipelines. 
 

Country Weight  Country Weight  Country Weight 

China 24.14  Philippines 0.20  Uganda 0.014 

United States of America 15.19  Tunisia 0.20  Tanzania 0.013 

Japan 6.98  Uzbekistan 0.19  Malta 0.012 

South Korea 4.72  Bulgaria 0.16  Burkina Faso 0.011 

Germany 4.63  Kenya 0.13  Chad 0.011 

Russia 3.95  Kazakhstan 0.12  Dem. Rep.  Congo 0.011 

India 3.73  Ethiopia 0.11  Malawi 0.011 

France 3.36  Slovenia 0.11  Lebanon 0.010 

United Kingdom  3.05  Chile 0.10  Madagascar 0.010 

Taiwan 2.14  Croatia 0.094  Paraguay 0.010 

Canada 1.98  Nigeria 0.087  Sudan 0.009 

Brazil 1.93  Venezuela  0.084  Zambia 0.009 

Türkiye 1.72  Iraq 0.074  Cambodia 0.008 

Italy 1.58  Ecuador 0.073  Rwanda 0.008 

Spain 1.55  Jordan 0.066  Benin 0.008 

Thailand 1.46  Senegal 0.064  Niger 0.007 
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Poland 1.46  Bangladesh 0.062  Mauritius 0.007 

Australia 1.22  Estonia 0.054  Kuwait 0.007 

Indonesia 1.11  Colombia 0.047  Angola 0.007 

Netherlands  1.07  Kyrgyzstan 0.041  Mali 0.007 

Pakistan 1.00  Cameroon 0.033  Yemen 0.007 

Egypt 0.93  Palestine 0.032  Congo 0.006 

Sweden 0.87  Peru 0.031  Burundi 0.006 

Vietnam 0.77  Ghana 0.030  Bahrain 0.006 

Israel 0.77  Uruguay 0.028  El Salvador 0.005 

Argentina 0.59  Cuba 0.027  Botswana 0.005 

Mexico 0.46  Moldova 0.027  Albania 0.004 

Algeria 0.46  Qatar 0.027  Gabon 0.004 

Denmark 0.46  Iceland 0.026  Togo 0.004 

Hungary 0.45  Sri Lanka 0.023  Namibia 0.004 

Greece 0.45  Cyprus 0.022  Guatemala 0.003 

Finland 0.44  Costa Rica 0.021  Guinea-Bissau 0.003 

Morocco 0.41  Bolivia 0.020  Panama 0.002 

Hong Kong 0.34  Côte d’Ivoire 0.020  Brunei Darussalam 0.0013 

South Africa 0.29  Syrian Arab Rep. 0.020  Central African Rep 0.0009 

Belarus 0.27  Nepal 0.018  Mauritania 0.0007 

Ireland 0.27  Armenia 0.018  Djibouti 0.0004 

Saudi Arabia 0.26  Guinea 0.017  Equatorial Guinea 0.0003 

United Arab Emirates 0.25  Zimbabwe 0.017  Comoros 0.0001 

Malaysia 0.25  Tajikistan 0.015    

Ukraine 0.22  Bosnia & Herzegovina 0.014    

 

On this dataset, following the same procedures done for the whole sample (Methods sect 3.2), we conducted 

a factor analysis on the matrix of polychoric correlations among all policy criteria, using the same structure of 

weights. This yielded four factors with eigenvalues greater than 2, which cumulatively explained 57% of the 

observed variance. These factors were rotated using the oblimin oblique method, and the resulting factor 

loadings are presented in Table S9. 

By and large, we obtain factors that very closely reflect those from the full sample. This sustains two key 

findings: First, a main substantive result – that policy documents tend to focus on coherent criteria within a 

country, regardless of e.g. discipline or track – is a truly global phenomenon and not a characteristic of a few 

large countries. Second, policy documents generally show similar tendencies in the co-occurrence of criteria, 

making it possible to retain the same interpretation of the factors for this sub-dataset (Most of the differences 

observed for factor loadings in Table S9 and Figure 4 involve loadings close to 0.3 in absolute value, our 

threshold for visualisation in the table, which are not displayed due to their minimal impact) 
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Table S10. Factor loadings in countries with less influential research systems. Performed with the same specifications 
as for Figure 4, but without the effect of the 10 most influential countries in our sample. Blanks cells denote loadings 
smaller than 0.3 in absolute value. 

CRITERIA Output metrics Visibility & 
Engagement 

Professional 
development 

Outcomes & 
Impact Uniqueness 

N. of publicaFons 0.682    0.4123 

Recent publicaFons 0.378 0.3895  -0.5299 0.3792 

Patents 0.657   0.4493 0.4212 

CitaFons 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 publicaFon 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 

CollaboraFons -0.3356  0.6163  0.2679 

Experience abroad  -0.4792 0.604  0.5202 

PresentaFons 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 posiFons  0.4003 0.521  0.4637 

Awards 0.5332  0.554  0.4277 

CommercialisaFon/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 

AdministraFve 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 
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Similarly to the main analysis, we conducted separate regressions on the factors, using the same explanatory 

variables discussed in section 2.4 and in Figure 5. As shown in Table S10, several results in this sample 

replicate those found for the whole sample. Here, we confirmed that characteristics of the position do not seem 

to frequently exert a statistically significant impact on the four factors (and therefore on the latent 

characteristics of the policy documents). First, even fewer differences emerge between documents that only 

apply for promotions to full professor and those that apply to lower ranks too: in this smaller sample, only 

visibility is slightly more often requested in documents that apply to full professors only. Second, few 

differences emerge among tracks, with clinical tracks more often considering outcomes and societal impact. 

Third, we confirm that the differences in the criteria across disciplines are very few: similar to the full sample, 

they concern engineering, and for this subsample it also includes the social sciences, which less often consider 

outcomes and impact when compared to general policies. 

Naturally, we also found slightly different results in the sub-sample concerning country and institution 

characteristics. Perhaps, the main difference between the results in the full sample and the sub-sample is that 

in the latter we do not find statistically significant differences between the Global North and South, once 

controlling for all the other covariates included in the regressions. More specifically, when more finely 

distinguishing, by both, region and type of document, we confirm that national policies focus on metrics 

significantly more than institutional policies, which is consistently true for countries in the Global South in 

this analysis. On the other hand, we no longer find that professional development is a special concern for 

institutions in the Global South, possibly because this association is more related to smaller research systems. 

As in the main analysis, we find some statistically significant differences between continents. Additionally, 

we now find fewer statistically significant differences across country income levels - in particular, upper-

middle income countries do not emerge as significantly relying on any policy criteria more or less often than 

high-income countries. 

Overall, most differences emerge in the second and third factors (visibility & engagement, and professional 

development), where the factor analysis also resulted in slightly different definitions in terms of factor loadings 

of the individual policy criteria. As mentioned earlier, occasional discrepancies within an overall similar set 

of results do not imply that either the analysis on the full sample or the present one is biassed or incorrect. 

Instead, they highlight the crucial influence of a few very large countries in shaping certain details of our 

findings. An in-depth investigation of these aspects goes beyond the scope of the present study, as it would 

require a sample of institutions representative at the country level. 

Table S11. Regression analysis in countries with less influential research systems. Regression analysis performed as 
per Figure 5 for a subsample without the effect of the 10 countries with larger weights in our sample. Here are the 
regression results on the four factors in the reduced sample of countries obtained by excluding the ten countries with the 
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largest country weights. All specifications and definitions are as in Table S7. Heteroskedasticity-robust standard errors in 
brackets and in grey font, clustered by institution or agency. *** denotes p < 0.01, **: p < 0.05, and *: p < 0.1. 
 

CLASSES 
Factor 1  

Output metrics 
Factor 2 

Visibility, engagement 
Factor 3  

Career development 
Factor 4 

Outcomes & impact 
[1] [2] [1] [2] [1] [2] [1] [2] 

Global Region and Policy Scope (Independent) 

NaFonal policies 
0.156*** - 0.0365 - -0.0227 - -0.0671 - 
[0.0525] - [0.0460] - [0.0339] - [0.0414] - 

Global South 
0.151 - -0.0827 - -0.0688 - -0.0301 - 

[0.128] - [0.101] - [0.0910] - [0.0773] - 
Global Region and Policy Scope (clustered) 

NaFonal policies, 
Global North 

- 0.217*** - -0.0637 - -0.0566 - -0.0513 
- [0.0707] - [0.0617] - [0.0503] - [0.0450] 

InsFtuFonal policies, 
Global South 

- 0.165 - -0.106 - -0.0766 - -0.0265 
- [0.126] - [0.101] - [0.0915] - [0.0790] 

NaFonal policies, 
Global South 

- 0.260* - 0.0320 - -0.0651 - -0.110 
- [0.155] - [0.104] - [0.105] - [0.0817] 

Disciplines 

Natural sciences 
0.0836 0.0798 -0.0535 -0.0472 -0.0365 -0.0343 -0.0215 -0.0225 

[0.0644] [0.0617] [0.0611] [0.0589] [0.0420] [0.0419] [0.0431] [0.0425] 

Medicine & health 
sciences 

0.0434 0.0418 -0.00852 -0.00591 -0.0615 -0.0606 -0.0876** -0.0880** 
[0.113] [0.117] [0.0502] [0.0509] [0.0664] [0.0657] [0.0415] [0.0406] 

Social sciences & 
humaniFes  

0.00154 0.00400 -0.0601 -0.0642 0.0159 0.0145 -0.141*** -0.140*** 
[0.0447] [0.0430] [0.0454] [0.0412] [0.0427] [0.0453] [0.0416] [0.0417] 

Engineering & 
technology 

0.0591 0.0488 -0.218*** -0.201*** 0.0147 0.0204 -0.0978 -0.100 
[0.0555] [0.0537] [0.0435] [0.0513] [0.0642] [0.0660] [0.0614] [0.0614] 

Tracks 

Research track 
-0.00572 0.0139 0.00338 -0.0289 0.0361 0.0252 0.0500 0.0550 
[0.0567] [0.0595] [0.0501] [0.0455] [0.0397] [0.0400] [0.0735] [0.0772] 

Teaching track 
-0.0730 -0.0694 0.0738* 0.0678 0.0158 0.0137 -0.0252 -0.0242 
[0.0780] [0.0811] [0.0406] [0.0417] [0.0338] [0.0342] [0.0338] [0.0347] 

Clinical or other 
-0.0971 -0.0952 -0.00348 -0.00663 0.0737 0.0726 0.0902** 0.0907** 
[0.0973] [0.0975] [0.0783] [0.0771] [0.0781] [0.0778] [0.0357] [0.0354] 

Con@nents 

Africa 
0.0748 0.0913 0.254** 0.227** 0.0384 0.0292 0.0172 0.0215 
[0.142] [0.143] [0.107] [0.102] [0.0887] [0.0919] [0.0932] [0.0900] 

Asia 
-0.0180 0.0174 0.162* 0.104 0.0205 0.000880 -0.0763 -0.0672 
[0.105] [0.108] [0.0977] [0.0931] [0.0572] [0.0621] [0.0862] [0.0785] 

LaFn America 
-0.161 -0.162 0.143 0.144 -0.00115 -0.000802 0.0666 0.0664 
[0.105] [0.101] [0.117] [0.115] [0.0709] [0.0734] [0.0972] [0.0970] 

North America 
0.0774 0.0996 0.154** 0.117 0.0994 0.0871 0.00520 0.0110 

[0.0725] [0.0753] [0.0767] [0.0782] [0.0974] [0.0983] [0.0339] [0.0330] 

Oceania 
0.0854 0.102 0.0801 0.0529 0.0904* 0.0812 -0.0241 -0.0198 

[0.0783] [0.0804] [0.0665] [0.0667] [0.0514] [0.0526] [0.0536] [0.0523] 
Economic Status (Income level) 

Upper-middle income 
0.124 0.140 0.0707 0.0446 -0.0409 -0.0497 0.0616 0.0657 

[0.0877] [0.0868] [0.0588] [0.0559] [0.0763] [0.0739] [0.0537] [0.0502] 

Lower-middle income 
-0.0168 0.00853 -0.0946 -0.136** -0.134 -0.148* 0.0523 0.0589 
[0.106] [0.101] [0.0625] [0.0648] [0.0856] [0.0803] [0.0532] [0.0591] 

Low-income 
-0.0903 -0.0720 0.00665 -0.0234 -0.257*** -0.267*** -0.0708 -0.0661 
[0.131] [0.136] [0.0751] [0.0729] [0.0930] [0.0878] [0.0689] [0.0730] 
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Criteria specific for full professor 
Policy specific for full 
professor 

0.0165 0.0180 0.0866* 0.0842* 0.0295 0.0287 -0.00419 -0.00381 
[0.0562] [0.0514] [0.0458] [0.0446] [0.0422] [0.0417] [0.0310] [0.0312] 

Regression Parameters 

Constant 
0.405*** 0.381*** 0.454*** 0.493*** 0.569*** 0.582*** 0.626*** 0.619*** 
[0.0559] [0.0535] [0.0491] [0.0554] [0.0383] [0.0391] [0.0368] [0.0355] 

ObservaFons 416 416 416 416 416 416 416 416 

R-squared 0.402 0.413 0.281 0.327 0.300 0.305 0.337 0.339 
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