= National Centre

for Universities and Business

Global benchmarking framework:
methodological note

December 2025



Global benchmarking framework: methodological note _—

Introduction

Universities and businesses are central drivers of innovation, growth, and societal
progress. Yet the ways in which they collaborate—and the conditions that make
such collaboration possible—are complex and multifaceted. To better understand
and benchmark these dynamics, NCUB has embarked on an ambitious endeavour
to develop a framework for understanding university—business collaboration in

an international context. This is a complex but vital task. The goal is to create a
robust, transparent, and internationally comparable system of indicators that can
inform policy, guide funding decisions, and support institutional strategy.

To achieve this, we have adopted a phased roadmap:

Phase 1 - Scoping and design (2025/26): Define the conceptual framework, identify potential indicators, review
existing evidence, and assess data availability. This document represents the key output of Phase 1.

« Phase 2 - Data development and piloting (2026/27): Secure access to datasets, harmonise and standardise
indicators, and test the framework with selected institutions or countries.

+  Phase 3 - Implementation and continuous improvement (2027/28): Roll out the framework at scale, integrate
feedback from stakeholders, and refine indicators to ensure ongoing relevance and policy value.

This phased approach recognises the technical challenges, data requirements, and need for stakeholder
engagement that underpin the development of a policy-relevant, internationally comparable measurement system.

The framework proposes a multi-dimensional approach, organised around three complementary pillars that capture
the breadth of how universities and businesses collaborate to drive innovation and competitiveness (See Figure 1).

+ Investment capacity and attraction reflect both the structural foundations that enable a country to host and
sustain R&D investment, and its ability to convert this capacity into realised inflows. Strong research and
innovation systems provide the conditions—skilled people, infrastructure, sectoral specialisms, and comparative
advantages—that make locations competitive. Actual investment, particularly through foreign direct investment
(FDI), signals the credibility of these foundations while also bringing capital, technology, and knowledge spillovers
that reinforce domestic ecosystems. This pillar therefore assesses both the underlying capacity to attract globally
mobile R&D and the extent to which that capacity translates into long-term, embedded investment.
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+ Skills development and outcomes recognise that collaboration is not only about ideas and capital but
also about people. This pillar assesses how universities and businesses jointly contribute to developing,
deploying, and circulating skilled human capital. It tracks outcomes such as STEM graduate production,
advanced degree attainment, advanced degree labour market outcomes, and flows of talent between
academia and industry. These indicators capture whether a country has the workforce needed to carry out
collaborative research and realise its full potential for innovation.

+ Research Partnerships focus on the collaborative generation and diffusion of knowledge. This pillar uses
indicators spanning joint research funding, co-authorship patterns in scholarly publications, and co-
patenting activity to capture the depth and breadth of university—business partnerships. These measures
highlight both the intensity of collaboration and the balance between formal and informal mechanisms of
knowledge exchange. By mapping the networks that connect researchers and firms, this pillar underscores
how partnerships translate into scientific breakthroughs, technological advances, and innovation with real-
world impact.

Taken together, the three pillars provide a structured and internationally relevant framework for analysing
the conditions that enable university—business collaboration and the outcomes it produces. They capture
how countries and institutions can leverage their assets—financial, intellectual, and human—to remain at the
forefront of innovation. Importantly, the framework not only highlights areas of strength but also identifies
vulnerabilities and gaps, offering an evidence base to guide strategic investment and policy action.

Figure 1. International competitiveness framework: Pillars and key questions
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Existing Evidence, Conceptual
Foundations, and Evidence Gaps

Research on university—business collaboration is supported by a broad,
interdisciplinary evidence base spanning economics, management, science and
technology studies, and education. Several conceptual traditions underpin how
collaboration is understood and measured:

* Innovation systems theory highlights how universities, businesses, governments, and intermediaries interact
within a national or regional innovation system, shaping knowledge flows, technological upgrading, and
industrial competitiveness (Lundvall, 2010).

+  Triple Helix and Quadruple Helix models emphasise the interdependence between universities, industry,
government, and—more recently—civil society, showing how collaboration drives innovation and societal benefit
(Etzkowitz & Leydesdorff, 2000).

+Human capital and skills theories stress the role of education and training systems in producing, deploying, and
circulating talent across sectors, underpinning innovation and productivity; international monitoring frameworks
(e.g., Education at a Glance, Careers of Doctorate Holders) operationalise some of these outcomes. (OECD 2024).

+ International investment and global value chains perspectives examine how multinational firms allocate R&D
globally, and the factors—such as skills, research capacity, and institutional quality—that shape their location
decisions (NCUB, 2023).

Empirically, substantial work has been done to measure collaborative R&D funding, co-publication, co-patenting, and
graduate outcomes, drawing on research council/innovation agency data (e.g., UKRI GtR, Innovate UK), bibliometric
databases (Web of Science, Scopus), patent registers (EPO PATSTAT), and higher education statistics (HE-BCI,
Graduate Outcomes). International standards—Frascati (R&D) and Oslo (innovation)—anchor comparability.

Emerging Consensus

Despite diverse approaches, several points of consensus are visible in the
literature and policy debate:

+ Collaboration matters for innovation outcomes. University—business partnerships accelerate knowledge
diffusion, increase the rate of commercialisation, and strengthen national innovation capacity.

- Skills and talent are central. A highly trained, adaptable workforce is a prerequisite for sustaining both
investment and research partnerships. Skills shortages, especially in STEM and digital areas, are consistently
highlighted as barriers to collaboration (OECD, 2024).

+ Global competition is intensifying. Countries increasingly compete for mobile R&D investment, leading to greater
emphasis on the structural factors—research excellence, talent supply, regulatory quality—that underpin attractiveness.

* No single indicator suffices. Collaboration is multi-dimensional, involving financial flows, knowledge creation,
and people. Composite frameworks are needed to capture this complexity and support policy decisions
(Guimon, & Paunov, 2019).
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Evidence Gaps

Yet, despite progress, critical evidence gaps remain that limit the ability to assess
collaboration fully and compare across countries:

+  Skills outcomes: Graduate production is well measured, but evidence on graduate destinations, mobility
between academia and industry, and the longer-term contribution of skilled people to innovation ecosystems
is inconsistent. Work-based learning and experiential education are often underreported or lack international
harmonisation.

* Investment attraction: While high-level FDI statistics exist, they rarely isolate the R&D component or capture the
sectoral and technological specialisms that matter most for policy. Data on the quality of spillovers—such as
local supply-chain linkages or knowledge transfer into domestic firms—are limited (NCUB, 2023).

+ Research partnerships: Bibliometric and patent-based measures provide valuable insights but often
underrepresent non-published or informal collaborations, such as consultancy, contract research, or joint
problem-solving teams. Funding data are fragmented across sources, and there is limited comparability in how
collaboration is defined internationally (Pranckuté, 2021).

* Cross-pillar integration: Few data systems track the interplay between investment, partnerships, and skills.
For example, how FDI projects create demand for specific skills, or how graduate flows shape firm investment
decisions, remains poorly evidenced.

+ International comparability: Existing data infrastructures are not consistently standardised across countries,
making benchmarking difficult. Variations in sectoral coverage, definitions, and reporting practices limit the
reliability of cross-national comparisons.

Table 1. Literature landscape map: evidence strengths and gaps

Pillar Strong Evidence Evidence Gaps
Graduate production numbers; + Graduate destinations and mobility;
Skills Outcomes enrolments in STEM; qualification + long-term career pathways;
attainment « data on work-integrated learning
X o + Isolating R&D in FDI flows;
Investment Attraction Macro-level FDI statistics; some sectoral . . .
R . « spillover effects on local firms;
and capacity case studies

+ sector/technology-specific breakdowns

+ Coverage of informal collaborations
(consulting, contract research);

+ fragmented funding data;

+ limited international comparability

Bibliometric data (co-publications);
Research Partnerships patent databases; funding records
(partial)

« Empirical data on how investment drives
skills demand or how mobility shapes
firm R&D decisions;

+ internationally harmonised indicators

Theoretical linkages across investment,
Cross-pillar Integration research, and skills (innovation systems,
triple helix)
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Why a New Framework is Needed

These evidence gaps highlight the need for a more comprehensive, standardised,
and dynamic framework. Current approaches remain fragmented: investment data
are rarely connected to skills and talent outcomes; partnership indicators often rely
on narrow proxies; and international datasets vary in scope, coverage, and quality.
As a result, policymakers and institutions lack a holistic view of how well their
systems are performing and where targeted action is most urgently required.

By structuring the analysis around the three complementary
pillars of investment attraction, research partnerships, and
skills outcomes, the framework responds directly to these
shortcomings. It allows us to move beyond siloed indicators
and capture the interconnected nature of collaboration—
how the availability of talent shapes the ability to attract
investment, how research partnerships translate into new
skills, and how global R&D flows are embedded in domestic
ecosystems.

The framework also brings coherence to fragmented data
sources, enabling integration across administrative records,
survey data, bibliometric databases, and international
statistics. This creates opportunities for harmonisation and
comparability, not only across countries but also across
sectors and institutions.

Finally, the framework is designed as a platform for long-
term monitoring and policy learning. Its dynamic nature
recognises that collaboration is constantly evolving in

response to technological change, shifting labour markets,
and global competition for investment. Regular updates
and iterative refinement will allow the framework to remain
relevant, highlight emerging vulnerabilities, and provide an
evidence base for adaptive policymaking.
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The three Pillars in detail and their
indicator baskets

This section sets out the proposed indicators for each of the three pillars in
detail. The indicators proposed in this framework are provisional and subject
to refinement. We are currently in the process of assessing their quality,
coverage, and data availability, as well as exploring alternative measures where
appropriate. The aim at this stage is to set out an initial basket of indicators to
guide discussion and testing, with the understanding that these may be revised
as the framework develops.

ﬂoi Pillar 1:
flll Investment Capacity and Attraction

Investment Attraction and Capacity reflects a country’s ability not only to draw R&D investment—particularly from
foreign direct investment (FDI) —but also to sustain and embed that investment through its structural strengths.
R&D-intensive FDI is both a marker of a strong science and innovation base and a vital source of spillovers—
bringing capital, technology, and knowledge that reinforce domestic ecosystems.

This framework draws directly on evidence developed by NCUB in 2023, in a study commissioned to OCO Global,
which assessed the UK’s national and regional capacity to attract international R&D investment. That work set out a
systematic methodology built around nine dimensions and more than forty indicators, ranging from human capital
and research infrastructure to innovation performance, value chains, and government support.

By integrating these insights, the framework combines two perspectives:

« Capacity (foundations): the underlying human capital, research environment, innovation system, and
infrastructure that shape the ability to compete for globally mobile R&D in the long term.
+ Attraction (performance): Realized flows of R&D FDI, including projects, capital expenditure, and jobs created.

Indicator Basket

The indicator basket presented in Table 2 provides an overview of the metrics underpinning the Investment
Capacity dimension of the framework. It brings together a balanced set of quantitative indicators that capture the
structural foundations of a country’s ability to generate, attract, and sustain R&D investment. These indicators span
across key components such as Human Capital, R&D Environment, Innovation Performance, Business Environment,
Established Value Chains, Infrastructure, Government Support, and Global Linkages—each reflecting a critical
aspect of national innovation and investment capacity.

The metrics have been selected based on data quality, international comparability, and policy relevance, ensuring
consistency across countries and over time. They draw primarily from reputable and publicly available international
statistical sources such as the OECD Main Science and Technology Indicators (MSTI), OECD R&D Tax Incentives
Indicators, WIPO, UNESCO, World Bank, UNCTAD, IMF, and ARWU. Together, these sources provide a robust
empirical foundation for benchmarking performance, identifying strengths and weaknesses, and supporting
evidence-based assessments of investment readiness and innovation potential across economies.
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Table 2. Indicator Basket for Investment Capacity

e ===

Human Capital

R&D Environment

Innovation
Performance

Business
Environment

Established Value
Chains

Infrastructure

Government
Support

Familiarity &
Global Linkages

Metric 1: % PhD graduates with STEM degree

Metric 2: % of master’s and doctoral graduates working
in the private sector (market economy)

Metric 3: % of tertiary graduates with STEM

Metric 4: University students per capita

Metric 5: % population with tertiary qualifications
Metric 6: Number of top-ranked universities (Shanghai
Jiao Tong)

Metric 7: R&D expenditure as % of GDP

Metric 8: Business R&D expenditure as % of GDP
Metric 9: Patents granted per 100k inhabitants
Metric 10: Clinical trials per 100k inhabitants

Metric 11: Trademarks per 100k inhabitants

Metric 12: Design registrations per 100k inhabitants
Metric 13: Political stability index

Metric 14: Long-term interest rate

Metric 15: House Price Index

Metric 16: Government debt to GDP ratio

Metric 17: Gross fixed capital formation as % GDP

Metric 18: Exports % GDP
Metric 19: Effective marginal tax rate
Metric 20: Effective average tax rate

Metric 21: Impact of a country on world manufactures
trade

Metric 22: Impact of a country on world manufacturing
value added (MVA)

Metric 23: Medium- and high-tech MVA share of total
MVA

Metric 24: Gigabit broadband coverage for businesses

Metric 25: Infrastructure investment as % of GDP

Metric 26: Tax subsidy rates on R&D expenditures

Metric 27: Implied tax subsidy rates on R&D
expenditures for large businesses

Metric 28: Implied tax subsidy rates on R&D
expenditures for SMEs

Metric 29: Government allocation to R&D as % of GDP

Metric 30: Effective tax rates for expenditure-based tax
incentives

Metric 31: Economic complexity index

Metric 32: Herfindahl Index (export concentration)

OECD R&l Careers observatory
OECD R&l Careers observatory

OECD R&l Careers observatory
OECD R&l Careers observatory

OECD Education at a Glance; Eurostat (Labour Force
Survey)

Academic Ranking of World Universities (ARWU),
Shanghai Jiao Tong University

OECD Main Science and Technology Indicators (MSTI)
OECD MSTI

WIPO IP Statistics Database

WHO ICTRP

WIPO IP Statistics Database

WIPO [P Statistics Database

World Bank Worldwide Governance Indicators (WGI)
OECD Main Economic Indicators; IMF

OECD Housing Market Indicators; Eurostat

IMF World Economic Outlook; World Bank

World Bank World Development Indicators (WDI); OECD
National Accounts

World Bank WDI; UNCTADstat
OECD Tax Database
OECD Tax Database

UNCTADSstat; WTO Trade Statistics
UNIDO Industrial Statistics; World Bank WDI

UNIDO Industrial Statistics; OECD STAN Database
OECD Broadband Portal; Eurostat Digital Economy and
Society

OECD National Accounts; IMF Investment and Capital
Stock Database

OECD R&D Tax Incentives Indicators

OECD R&D Tax Incentives Indicators

OECD R&D Tax Incentives Indicators

OECD MSTI

OECD R&D Tax Incentives Indicators; national finance
ministries

Harvard Growth Lab Atlas of Economic Complexity; MIT
Observatory of Economic Complexity

UNCTADstat; World Bank WDI
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The indicator basket presented in Table 3 outlines the metrics used to assess Investment Attraction, capturing the
extent to which a country draws foreign investment into R&D-intensive activities. These indicators focus on the
scale, growth, and economic impact of inward R&D-related foreign direct investment (FDI), reflecting a country’s
ability to attract global firms, capital, and talent into its innovation ecosystem. The three core components—FDI
Flows in R&D, Capital Expenditure (Capex) of R&D FDI, and Job Creation—together provide a multidimensional view
of performance, encompassing both quantitative inflows and their resulting economic outcomes.

The data primarily derives from fDi Markets (Financial Times), a leading global database tracking cross-border
investment projects, complemented where relevant by OECD FDI Statistics for cross-country comparability. These
internationally recognised sources offer consistent, high-quality data on R&D-related investment trends, enabling
the framework to benchmark national performance, monitor year-on-year changes, and identify emerging strengths
or gaps in R&D investment attractiveness.

Table 3. Indicator Basket for Investment Attraction

ot s O 5 S

Metric 1: Number of R&D-related FDI projects per million inhabitants fDi Markets (Financial

FDI Flows in Times); OECD FDI Statistics
R&D
Metric 2: YoY growth in number of R&D FDI projects fDi Markets
Capex of FDI Metric 3: Capital expenditure (Capex) of R&D FDI projects as % of GDP fDi Markets;
ol Metric 4: YoY growth of Capex of R&D FDI projects fDi Markets
Metric 5: Jobs created by R&D projects per million inhabitants fDi Markets
Jobs Creation
Metric 6: YoY Growth of jobs created by R&D projects fDi Markets

gé\o Pillar 2:
aXa Skills development and outcomes

Rationale

This pillar recognises that the strength of university—business collaboration rests not only on research and
innovation, but also on the capacity to educate, train, and mobilise talent. It considers how higher education
systems and employers work together to develop the skills needed for competitiveness, resilience, and inclusive
growth. Three perspectives are central:

+ Advanced Degree Workforce Composition: Examines the volume and profile of graduates and
postgraduates in the labour market, including density of graduates who studied in fields of most relevant to
innovation-driven sectors.

» Advanced Degree Labour Market Outcomes: Considers labour market statistics for advanced degree holders
such as employment rates, wage premiums, and full-time contract rates.

* Mobility and Flows: Looks at how talent circulates across institutions, sectors, and borders, including
international student pathways, staff exchanges, and industry-to-academia mobility.
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Table 4. Indicator Basket for skill outcomes

Dimension Component Indicators

+ Metric 1: Business enterprise R&D personnel
+ Metric 2: % of master’s graduates working in the
A. Advanced Degree Postgraduate degree private sector
Workforce Composition specialties + Metric 3: % of tertiary graduates with degrees in STEM
« Metric 4: % of PhDs w/STEM degree
+ Metric 5: % PhDs working in the private sector

+ Metric 6: Master's employment rate

+ Metric 7: MSc/PhD wage premium vs upper secondary
Employment and wages  * Metric 8: % master’s in full time contract

+ Metric 9: % PhDs in full time contract

+ Metric 10: Researchers per 000 FTE

B. Advanced Degree Labour
Market Outcomes

« Metric 11: % master’s graduates who are mobile as %
of master’s enrollment

+ Metric 12: % PhDs which are mobile as % of PhD
enrollment

+ Metric 13: % STEM PhDs who are mobile % of STEM
PhD enrollment

C. Mobility and Flows Circulation of Talent

Data for this pillar is drawn from a mix of international and experimental sources. The primary source is the OECD’s
Research and Innovation Careers Observatory (RelCO), which contributes indicators on advanced degree attainment,
specialties, and employment rates. Another OECD education database provides postgraduate wage premium data.
Workforce circulation and mobility between academia and industry are explored through emerging data sources such
as ORCID-based tracking and pilot surveys on joint appointments and secondments. Together, these sources allow
us to benchmark skills formation, learning in practice, and talent flows across countries in a consistent way, while
realizing that coverage remains uneven and some indicators are still under development. These metrics will cover the
time period 2015 — 2022 and were chosen based on data quality, availability, and relevance.

” %gl Pillar 3:
Research Partnerships

Rationale

Research partnerships are the backbone of knowledge co-creation between universities and businesses. They
enable the translation of scientific discovery into innovation with real-world impact. While traditional measures such
as funding volumes, co-publications, and patents provide valuable insights, they only capture part of this diverse
landscape. To reflect the full breadth of activity, we group the indicators into three perspectives:

» Collaborative Funding
This perspective focuses on the financial foundations of joint research, assessing both the scale and trajectory of
academic—industry partnerships within national funding systems. It captures how public and private resources
are combined to support collaborative projects — for example through company-led and non-company-led grants,
and how these have evolved over time. The analysis also tracks how these funding relationships translate into joint
research outputs, measuring the share and growth of industry—university co-authored papers by funder type.
In addition to targeted programmes such as UKRI collaborative grants, Horizon Europe partnerships, Innovate UK
schemes, and international examples like the NSF-industry partnerships (United States), CIFRE industrial PhD
programme (France), and Fraunhofer collaborations (Germany), this dimension incorporates broader investment
flows. Specifically, it considers the extent to which business expenditure on R&D feeds into higher education
research (BERD > HERD) — a key OECD indicator for international benchmarking. Together, these measures
provide a comprehensive view of the funding landscape that sustains research collaboration across different
institutional and sectoral contexts.

10
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* Knowledge Production
Partnerships are not only about funding but also about the generation and dissemination of new knowledge,
which can be systematically tracked through publication data. Co-authored publications between universities
and businesses, and the citation impact of these outputs, provide a window into how collaboration contributes
to scientific progress and global visibility. For this framework, the indicators are constructed using Scopus data,
in collaboration with Elsevier, ensuring a robust and internationally comparable evidence base. This perspective
allows us to assess not only the volume of knowledge co-produced but also its quality, reach, and influence in
shaping research and innovation agendas across countries.

* Innovation Outputs
Finally, research partnerships are judged by their ability to deliver tangible innovation outcomes. Here the
focus is on intellectual property, including co-owned patents, licensing agreements, and broader measures of
commercialisation that connect research excellence with market impact. These indicators draw on a range of
international data sources: patent databases such as PATSTAT (EPO) and USPTO, institutional data on licensing
income and IP agreements collected through HESA (UK) and AUTM (US), and comparable surveys in countries
like France and Germany. Together, these sources allow us to track how effectively research partnerships move
from joint discovery to applied innovation and economic value.

Together, these perspectives provide a structured view of how partnerships function: from resources invested, to

knowledge generated, to innovations realised.

Table 5. Indicator Basket for research partnerships

i | pote | vyt e

A. Collaborative
Funding

Funding quality

Collaboration Intensity and
Growth in Funded Projects:
Focus: How deeply
industry—academic
partnerships are embedded
in the funding system and
how this is evolving over
time.

Research Output Linkage
by Funding Channel:
Focus: The extent to which
funded collaborations
translate into joint
scientific outputs.

Disciplinary Breadth and
Sectoral Participation:
Focus: The diversity

and balance of industry
participation across
research domains.

11

+ Metric 1 — Share of company-led
grants that are academic—industry
collaborations

+ Metric 2 — Indexed change in company-
led grants that are academic—industry
collaborations

+ Metric 3 — Share of non-company-led
grants that are academic—industry
collaborations

+ Metric 4 - Indexed change in non-
company-led grants that are academic-—
industry collaborations

+ Metric 11 - Business expenditure flowing
into higher education research (BERD >
HERD), as tracked by the OECD MSTI

« Metric 5: Percentage of papers with
industry—university collaboration by year
and funder

+ Metric 6: Indexed change of papers with
industry—university collaboration by year
and funder

+ Metric 7: Industry participation rate in
Physical Sciences & Engineering

+ Metric 8: Industry participation rate in
Computing and Data

+ Metric 9: Industry participation rate in Life
& Health Sciences

+ Metric 10: Industry participation rate in
Non-STEM
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Intensity of Collaboration
Focus: Scale and domestic
embeddedness of
partnerships

International Reach
Focus: Cross-border
openness of research
partnerships

B. Knowledge Co-authored
Production Research

Knowledge Diffusion and
Impact

Focus: Uptake and
influence of collaborative
outputs

C. Innovation Commercialisation

Outputs &P In development

+ Metric 1: Share of university publication
with co-authors in the business sector
anywhere in the world

+ Metric 2: Share of university publication
with co-authors in the business sector in
the country

+ Metric 3: Share of university publication
with co-authors in the business sector
outside the country

+ Metric 4: Share of business publications
with co-authors in local universities

+ Metric 5: Patent citations to university-
business co-authored publications

Co-owned patents between universities and
firms; licensing income and IP agreements
with businesses; spinout levels.

For the funding perspective, the analysis integrates over 600,000 projects (2018-2024) and 1.7 million publications
from major international funders, including UKRI/Innovate UK, NIHR, the European Commission (Horizon 2020

and Horizon Europe), ANR (France), NIH and NSF (United States), and Swedish and Swiss funding agencies. These
sources provide a comparative view of business—academic collaboration across funding systems. See Annex A for

further details on the methodology.

12
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Integration Across Pillars

Each pillar is designed to stand alone but also to connect with the others.

For example, FDI attraction can create demand for specific skills pipelines;
strong research partnerships can raise the visibility of an ecosystem to global
investors; and mobility of graduates sustains the circulation of knowledge that
strengthens partnerships and attracts investment. The framework will therefore
support both pillar-level analysis and cross-pillar insights.

Figure 2. Analytical framework: pillars and components

International benchmarking framework

il 5

Skills outcomes LR attractlon Research partnerships
and capacity

A

Capacity Attraction
Advance Advance (foundations) [ (performance
Mobility and

degree degree labour Collobarative Knowledge Innovation

workforce market flows . FDI flows in funding B production | outputs
o Human capital
composition outcomes R&D

R&D
environment Performance

Postgraduate Emol « N Girculati ¢ and innovation dynamics
degree mploymen HEHIGHONG performance

S and wages talent
specialities

Public-private i Co-authored f Commerciali-
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Business
environment

Government
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Pillar scoring

To enable meaningful comparison and integration across diverse datasets, the framework uses a standardised
scoring system across all pillars. This applies a harmonised scale that allows relative strengths and weaknesses to
be compared consistently, regardless of the original units of measurement or data sources.

Each indicator within a pillar is first standardised using z-scores—by subtracting the mean from an observed value and
dividing by the standard deviation of all available values for that indicator. This transformation converts each measure
into a common, unit-free scale where zero represents the average performance across countries (or regions), positive
values indicate above-average performance, and negative values denote below-average performance.

The pillar score is then calculated as the average of the standardised indicator values, ensuring that no single metric
disproportionately influences results. The overall framework score combines pillar scores with equal weighting
across components, providing a balanced reflection of performance across all dimensions.

Countries (or regions) are ranked based on their composite pillar scores, enabling clear identification of relative
performance within each pillar and overall.

Although this approach remains experimental and depends on the availability, quality, and comparability of
international data, it provides a robust foundation for cross-national benchmarking and is being piloted as part of
the framework’s second phase of development.
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Annex A. Data and Methodology -
Collaborative Funding Indicators

Data Overview

The analysis draws on a comprehensive dataset of over 600,000 research projects (2018-2024) and around

1.7 million publications from major international funders, including UKRI and Innovate UK, NIHR, the European
Commission, ANR (France), NIH and NSF (United States), and Swedish and Swiss agencies. These data provide

a cross-country perspective on how public and private resources combine to support collaborative research.
Funding values were harmonised in purchasing power parity (PPP)—adjusted GBP (2024), and publication data were
enriched with additional metadata from OpenAlex and EuropePMC to enable consistent international comparison.

Methodology

Organisations were classified as business or non-business entities through a combination of funder information,
institutional registries, and automated checks to ensure comparability across funders. Collaboration was then
identified where both company and academic partners were involved in the same grant or research output.

Publication records were cleaned, merged, and standardised using global bibliometric sources, allowing the analysis
to track the scale and impact of research involving business partners. Citation performance was assessed through
normalised measures that account for differences in publication age, discipline, and funder.

Topic classifications were applied to grants and publications using a widely adopted research ontology, ensuring
that collaboration patterns could be examined across major disciplinary areas such as engineering, life sciences,
and social sciences.

Caveats and Limitations

Not all funders report participant-level data, which limits the ability to capture collaboration fully in some systems.
UKRI data, in particular, show incomplete reporting of project values for many academic-led awards. Publication
coverage also varies by funder, with underrepresentation for some innovation agencies and possible time lags
where firms delay publication for intellectual property reasons.

Differences in programme design—such as short project durations or contract-type grants—also affect
comparability between countries. While all indicators are harmonised and internationally benchmarked, they should
be interpreted as directional evidence of collaborative trends rather than precise measures of scale.

Acknowledgments

We are grateful to all those who contributed comments and feedback during the early development of this framework. We also
extend our thanks to the participants of the International Framework Roundtable organised by NCUB on 15 September.

We would like to thank Dr Carlos Henrique De Brito Cruz (Senior Vice-President, Research Networks, Elsevier, UK) for his insights

on bibliometrics and production of indicators on university-business collaboration based on publications; Jorge Gomez-Magenti
(Magenti Methodologies and Senior Research Fellow at RAND Europe) for his contributions on the international funding landscape;
and Marcos Rodriguez (Senior policy Analyst, Royal Society) for his valuable comments on international talent. We also thanks
Juan Barrios from the FT for his support on FDI markets data.

This note was prepared by and Jorge Velez Ospina (Principal Economist, NCUB) and Michael Breslin (Policy and Data Analyst).
December 2025

For further discussion or engagement with this analysis, please contact: Jorge Velez Ospina: jorge.velez-ospina@ncub.co.uk




