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Abstract

Clinical research infrastructure is one of the unsung heroes of the scientific response to the current COVID-19 pan-
demic. The extensive, long-term funding into research support structures, skilled people, and technology allowed

the United Kingdom research response to move off the starting blocks at pace by utilizing pre-existing platforms. The
increasing focus from funders on evaluating the outcomes and impact of research infrastructure investment requires
both a reframing and progression of the current models in order to address the contribution of the underlying sup-
port infrastructure. The majority of current evaluation/outcome models focus on a “pipeline”approach using a meth-
odology which follows the traditional research funding route with the addition of quantitative metrics. These models
fail to embrace the complexity caused by the interplay of previous investment, the coalescing of project outputs from
different funders, the underlying infrastructure investment, and the parallel development across different parts of

the system. Research infrastructure is the underpinning foundation of a project-driven research system and requires
long-term, sustained funding and capital investment to maintain scientific and technological expertise. Therefore, the
short-term focus on quantitative metrics that are easy to collect and interpret and that can be assessed in a roughly
5-year funding cycle needs to be addressed. The significant level of investment in research infrastructure necessitates
investment to develop bespoke methodologies that develop fit-for-purpose, longer-term/continual approach(es) to
evaluation. Real-world research should reflect real-world evaluation and allow for the accrual of a narrative of value
indicators that build a picture of the contribution of infrastructure to research outcomes. The linear approach is not fit
for purpose, the research endeavour is a complex, twisted road, and the evaluation approach needs to embrace this
complexity through the development of realist approaches and the rapidly evolving data ecosystem. This paper sets
out methodological challenges and considers the need to develop bespoke methodological approaches to allow

a richer assessment of impact, contribution, attribution, and evaluation of research infrastructure. This paper is the
beginning of a conversation that invites the community to “take up the mantle”and tackle the complexity of real-
world research translation and evaluation.

Keywords: Impact assessment, Research infrastructure, Evaluation, Realist evaluation, Pipeline, Platform, COVID-19,
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Introduction

The scientific response to the COVID-19 pan-
demic has been unstinting. Within a matter of days,
researchers around the world—in public and private

*Correspondence: sana.zakaria@nihrac.uk

! Central Commissioning Facility, National Institute of Health Research, 15
Church Street, TW1 3NL Twickenham, United Kingdom

Full list of author information is available at the end of the article

B BMC

settings—mobilized to sequence SARS-CoV-2 (the
virus that causes COVID-19) [1], began the develop-
ment of vaccines [2], tested the use of various ster-
oids to improve outcomes [3], and developed citizen
science networks for population surveillance [4]. At
the time of writing, some 15 months after the virus
emerged in China [5], a variety of vaccines using dif-
ferent technologies are being used to protect popula-
tions from the acute, and often fatal, respiratory disease
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COVID-19. This is an extraordinarily fast scientific
development, given that historically it takes about
17 years for research to translate from bench to bed-
side. The reason for this, as discussed by Hanney et al.
(2020), is that given the serious public health emer-
gency, the classic “pipeline” or programmatic model of
linear innovation was abandoned, in favour of a faster
but most likely more expensive approach of parallel
working where various activities were undertaken at
the same time, including the manufacture of vaccines
before their safety and efficacy were proven [6]. These
multiple strands of activities were supported by under-
lying research infrastructures (RI)—or “platforms’,
as we refer to them in this paper. As explored in this
paper, one of the main reasons that vaccine develop-
ment was so quick was because, critically, a number of
underlying Rls/platforms existed before the emergence
of SARS-CoV-2.

Given the economic hardships that will ensue in the
post-pandemic environment, governments are likely
to be under pressure to review and scrutinize research
allocation. Roope and colleagues shed light on the
importance of RI investment and caution against short-
termism in resource allocation whilst making a case for
developing a framework that allows the value of this
investment to be surfaced in the public eye [7]. The
complex contributions played by different parts of the
research system may be better described by progress-
ing the current research evaluation model from one
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characterized by a “pipeline” to one better described as
a “platform” (as illustrated in Fig. 1).

It should be noted that the purpose of Fig. 1 is neither
to present a conceptual nor an empirical depiction of
the difference between the two approaches, but to sche-
matically illustrate some of the differing characteristics.
The top panel in Fig. 1 illustrates a classic logic model,
whereby the research impact would be evaluated through
a series of “if ... then” statements. For example, if a funder
supported a project (inputs), then a hypothesis could be
investigated. If this hypothesis was proven (process), then
it would be written up in a research paper (output). If
that output was, for example, cited in a clinical guideline
(outcome), then it could lead to longer and healthier lives
(impact).

This theory underpins the majority of research evalu-
ations [8], but as illustrated in the bottom half of Fig. 1,
is not suited to holistically account for investments into
underlying platforms and their complex interactions—
whether they are bio-resource, skilled people, research
equipment, or collaboration with complementary infra-
structure (networks). Multiple platforms may work in
parallel, working across the research ecosystem and uti-
lizing the collective outputs of multiple research pro-
jects as indicated by the bidirectional arrows in Fig. 1.
Although one may argue that investment into infrastruc-
ture could be captured as “inputs” and so on, this model
is reductionist in its ability to account for the complex
interactions between multiple infrastructures and tak-
ing into account the existing knowledge that has been
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Fig. 1 Schematic diagram illustrating the difference between a pipeline model of evaluation and the platform models of research production
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produced/available for use. Simply stating investment
into RI as inputs limits a holistic view of the added value
of RIL For instance, platforms A, B, and C, as denoted
in Fig. 1, all worked in parallel and in collaboration to
deliver the Oxford University/AstraZeneca vaccine—
AZD1222; the vaccine relies on the delivery of genetic
material via a viral vector which acts as a carrier to stim-
ulate an immune response. In the case of AZD1222, the
vector carries code for the SARS-CoV-2 spike protein [9].
The Pfizer and Moderna vaccines also focus on the spike
protein, but use alternative technology based on messen-
ger RNA (mRNA) to trigger an immune response. How-
ever, both approaches are based on decades of research,
and critically having in place existing “platforms” meant
that candidate vectors and mRNA (both bio-resources)
could quickly be adapted for the specific genetic profile
of SARS-CoV-2 [10, 11]. When it comes to evaluating
the impact of these advances, it would be inappropri-
ate to focus solely on the programmatic pipeline—that
is, the development of the vaccine since January 2020,
or the investment into the current cycle of RI—without
including the pre-existing platforms or the parallel con-
tributions from different RIs (Biomedical Research Cen-
tres [BRCs], Clinical Research Facilities [CRFs], Clinical
Research Network [CRN]) that enabled such rapid scien-
tific progress.

A notable example of a platform model is one exempli-
fied by National Institute for Health Research (NIHR)-
funded BRCs which link closely with clinical trial delivery
partners (NIHR CRFs). In England, these clinical RI cen-
tres are contracted with National Health Service (NHS)
Trusts primarily to fund the underlying support mecha-
nisms that are required to deliver clinical-, health-, and
care-related research. The NIHR infrastructure funding
provides long-term support towards the cost of deliver-
ing early-phase experimental medicine research across
England. This includes support towards the salaries of
skilled research professionals, collaborations, and fund-
ing for services and facilities [12]. First awarded in 2007,
these platforms have provided targeted and strategic
investment to support world-leading research in health
and care and have been crucial in pioneering first-in-
human studies and progressing novel treatments for
patient benefit.

Again, when assessing the swiftness and magnitude of
the response to the COVID-19 pandemic, the role played
by NIHR BRCs and CRFs, as part of the multiple ena-
bling platforms, has been crucial. For example, the Ran-
domised Evaluation of COVID-19 Therapy (RECOVERY)
Trial, which has been identifying treatments for people
hospitalized with COVID-19, proceeded at a rapid speed
with patients enrolled 9 days after the study protocol
was drafted. This was a national endeavour, coordinated
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largely through the NIHR CRN, involving 176 acute hos-
pital trusts including all of the NIHR BRCs. Most notably,
the researchers supported by NIHR Oxford BRC found
that dexamethasone, an inexpensive and widely available
drug, cut the risk of death by a third for patients on venti-
lators, and by a fifth for those on oxygen [3].

NIHR BRCs played an equally monumental role in
developing a vaccine for COVID-19. When the virus
emerged at the end of 2019, the BRC Vaccines research
theme team at Oxford was already working on human
coronavirus vaccines and was in a unique position to rap-
idly respond to the pandemic. The vaccine candidate pro-
gressed rapidly to phase III clinical trials across 19 trial
sites in the United Kingdom, South Africa, and Brazil
within the space of weeks [2].

These examples highlight the role of established plat-
forms in being able to leverage expertise, facilities,
multidisciplinary teams with dedicated personnel, and
pre-existing strategic partnerships with industry (in this
case AstraZeneca) to deliver at pace, on a global scale. It
is highly unlikely that this would have been the case had
the infrastructure not been in place. This counterfactual
argument would be hard to establish using traditional
approaches to assessing research impact and evaluating
research outputs and outcomes. It is our impression that
research impact assessment often excludes underlying
infrastructures and platform contributions, and that this
is confirmed to a degree by our selective scan of the lit-
erature, but it would be important to empirically try to
test that assumption in due course.

The purpose of this paper is to explore the challenges
of assessing the impact of RI—or platforms as we refer
to them in this paper—and to define a methodological
agenda to improve such evaluations in the future. To do
this, we provide a brief and selective review of the litera-
ture (methodology for review provided as a Additional
files 1 and 2) on the limited approaches for assessing
the impact of RI, and from that review and our experi-
ence in the field, most notably an internally led review of
NIHR-funded BRCs and CRFs, identify key challenges
that need to be addressed. We conclude with some reflec-
tions on what this means for the field of research impact
assessment.

How are Rls traditionally addressed?

Research impact assessment is “a growing field of prac-
tice that is interested in science and innovation, research
ecosystems and the effective management and adminis-
tration of research funding” [13]. The practice of evaluat-
ing the impact of RIs has been gathering momentum and
evolving over the last decade. With increasing demand
from stakeholders (e.g. funders, government treasuries,
and the public/taxpayers) to understand the value of RI,
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there has been an increasing focus on quantifying and
qualifying the impact of investing in these platforms. For
the purpose of this paper, we are borrowing the European
Strategy Forum on Research Infrastructure (ESFRI) defi-
nition of RIL:

facilities, resources and related services that are
used by the scientific community to conduct top-
level research in their respective fields and cov-
ers major scientific equipment; knowledge-based
resources such as collections, archives or structures
for scientific information; enabling Information and
Communications Technology-based infrastructures
such as Grid, computing, software and communica-
tion, or any other entity of a unique nature essential
to achieve excellence in research. Such infrastruc-
tures may be ‘single-sited’ or distributed. [14]

Although this is a broad definition of RI, it encapsu-
lates most of the relevant aspects of a clinical RI funded
through NIHR such as BRCs, CRFs, and the CRN. The
NIHR makes a significant investment in clinical infra-
structure each year. The 2018/19 annual report indicates
that £622 m (more than 50% of the annual budget) was
used to support clinical RL

Much of the select literature analysed made insightful
observations about large-scale, technology-driven global
infrastructure, such as those encompassed by the ESFRI
programme, its distinct phases, and the varied evalua-
tion needs associated with each phase [15-17]. In addi-
tion, there has been much discussion of how the context
and type of RI affects impact assessments—for instance,
whether RI is virtual or a single site, or for basic science
or applied research [18].

There have been accounts of use of multiple evaluation
models and assessment frameworks, ranging from Dilts’
“three-plus-one” evaluation model to WHO’s eight eval-
uative principles, Dozier’s use of social network analysis,
Davies and Dart’s most significant change theory, the
Payback Framework, and Donovan and Hanney’s social
impact assessment methods [19-23]; however, most of
these models of assessment are built to suit a program-
matic pipeline model of progression of research. We are
taking a simplistic view of linear models of assessment
for effect; work from Hanney and colleagues used the
Payback Framework to assess the value of RI by review-
ing networks and the absorptive capacity of the research
system; however, this is still the least-studied aspect
of the framework. Moreover, in practice, the applica-
tion of frameworks is led by pragmatism [8] which can
mean these important nuances can often be overlooked
when using programmatic frameworks for assessing RI.
In fact, there is much literature discussing the limitations
of utilizing logic model-based frameworks in accounting
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for complexity and interactions, and there is a recogni-
tion that the traditional logic model needs to evolve into
something more dynamic [24].

The use of cost—benefit analysis (CBA) and cost-effec-
tiveness analysis (CEA) methodologies to quantify ben-
efits of infrastructure in particular has been the most
favourable approach and remains so to this day, espe-
cially when articulating benefits to the Government and
the Treasury [25-27], despite the challenges around
monetizing the value of health and the quality of life. The
clinical RI in the United States, the Clinical and Trans-
lational Science Awards (CTSA) Consortium, have con-
ducted a series of evaluations to articulate the benefits
of RI and have managed their portfolio by defining con-
sistent terminology of inputs, outputs, and outcomes to
collect data that can be harmonized and compared across
the national portfolio of 62 centres [25]. In recent years,
a large amount of evaluative techniques have focussed
on bibliometric network analysis and a structured use
of case studies/qualitative analyses, exemplified in the
Research Excellence Framework (REF) exercise and the
ACCELERATE framework [26, 27]. A recently emerg-
ing modular approach provided by the RI paths project
also provides an interesting lens whereby the modular
approach allows the user flexibility in tailoring the evalu-
ative approach to select aspects that are important to
focus on [28]. In doing so, it addresses some of the chal-
lenges being raised in that it starts breaking out of the
mould of a traditional pipeline model of evaluation.

However, as mentioned earlier, most of the literature
we reviewed was geared towards assessing the impact
of RI in the context of a “pipeline” model which is bor-
rowed and adapted from assessing research grants and
programmes rather than RI per se. The evaluation mod-
els and metrics blur the pipeline and platform models
and do not draw a clear enough distinction. The nuances
and complexity of a “platform” model, where utilization
of expertise and facilities, delivery of team science, and
fostering of innovation translates into benefits for the
population, is not typically addressed through any of the
tools and methods mentioned in the literature. Although
methods like CBA or the modular approach provided by
the RI paths project are needed, they need to be comple-
mented by metrics and techniques that can surface the
value of RI in the context of a platform model to articu-
late benefits such as the development of a COVID-19
vaccine within 12 months, facilitated by support from
NIHR BRCs, CRFs, CRN, and commercial partners,
among others.

Additionally, one of the biggest challenges identified
in the literature is around assessing impact of RI with
respect to time lags and the challenge of contribution/
attribution. None of the methods can account for this;
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rather, the literature calls for charting realistic milestones
over the course of the life cycle of a RI, instead of tracking
every infrastructure-supported project over a course of a
typical 17 years—a rough projection of the time taken to
translate advances from bench to bedside.

Challenge 1: Traditional criteria for assessing

the impact of Rl are not fit for purpose

Despite the multitude of frameworks and methodologies
devised to support funders and recipients of funds to evi-
dence the value of RI, it remains a subjective and chal-
lenging task, as no single methodology or concept serves
all stakeholders’ needs nor does it reconcile the platform
and pipeline model dichotomy. The challenge is further
compounded when resource allocation, in a fiercely com-
petitive environment, is primarily based on an allocation
system that values project-based funding approaches.
We are going to frame this challenge through the lens of
contribution/attribution, time lags, and marginality or
nuanced differences.

From the viewpoint of the contribution/attribution
challenge, some postulate that public investment in RIs is
justified given the multifaceted role they play in advanc-
ing our knowledge, innovating, driving inward invest-
ment/economic growth, and building capacity [29],
whilst others have taken a view that there is no stand-
ardized evidence to attest to these claims [30]. Despite
the undeniably crucial role played by RI in tackling the
COVID-19 pandemic, most criteria of assessing infra-
structure are not suited to disentangling the contribution
of RI in outcomes and impact achieved. Most outputs
and outcomes claimed by infrastructure are also claimed
by project grants with little or no assessment of the
unique elements that have been supported by RI. Contri-
bution analysis methodology (and quantification of con-
tribution) is well established and can be deployed here;
however, it is based on the premise of a linear pipeline
model and thus is perceived as such and only utilized in
that manner [31]. There is a need to establish contribu-
tion analysis suited to RI so that the unique aspects and
benefits of infrastructure can be articulated.

Although many theories and indicators are emerging,
uniquely placed for assessing RI [28, 32, 33], academi-
cally accepted impact assessment metrics are primarily
the yardstick with which the success of RI is measured.
These “prestige” metrics such as citation counts are often
culturally accepted by funding organizations with a sub-
stantive focus on “volume” and metrics that are easy to
collect and count. Focusing on the number of patients
recruited or numbers of trainees trained means that quite
often the value of undertaking such activities is neither
questioned nor surfaced. RIs can be compared against
each other on the basis of these criteria which do not
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address the fundamental differences in the strategic pur-
pose each play in the translational research landscape.
A large BRC may produce more papers than a smaller
BRC for instance; however, it tells us little about the sig-
nificance of these contributions in their respective fields.
BRCs are established to drive research into the clinic;
CREFs are delivery vehicles for the progression of early-
phase or first-in-class trials.

More focus is needed on assessing the value of inno-
vation, team science, and encouraging the research com-
munity to review RI through the lens of complex and
system-level change, linking up as clusters to propagate
regional and national health research agendas. Evalu-
ations commissioned for RI should look beyond eco-
nomic returns/regional multipliers (as important as they
are) and the traditional “pipeline metrics” to attest to
the value of RI as a platform. The REF and the Knowl-
edge Exchange Framework (KEF), which look at benefits
beyond academia, the emergence of the responsible met-
rics movement, and reducing waste in research agendas,
all provide a meaningful lens through which RI impact
assessments criteria can be focussed and improved. The
use of qualitative analyses can support the reframing of
RI in the context of a platform, recognizing the added
value it provides in fostering innovation and high-risk
research.

Lastly, given the time lags of translating research into
patient benefit, quite often there is a disconnect between
the criteria of assessment and the time frame within
which it is warranted. There needs to be a reframing of
the kind of outputs and outcomes that should be assessed
in relation to RIs and their life cycle.

Challenge 2: Despite the long-term nature
of infrastructural investments, research impact
assessments are often undertaken in unrealistic
timescales
One of the most talked about aspects of impact assess-
ments, especially in biomedical research, are time lags.
Time lags are widely debated in terms of agreeing upon
models of assessment and what constitutes the starting
point for a particular intervention/innovation [34, 35].
Time lags are of particular interest when assess-
ing RI due to the premise that investing in platforms
like NIHR-funded BRCs will expedite the transla-
tion of biomedical research (i.e. translate lab-based
science into human application) and bridge the T1
gap (whereby T stands for translation, and 1 denotes
the first phase of translational research) [36]. Under-
standing what affects time lags is complex and multi-
faceted which is why a systematic approach is rarely
applied across a health system to understand changes
in translation timelines. Multiple studies have found
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that factors like political pressure, research commu-
nity engagement, and funder clout are all contributing
factors to expediting time lags in research translation
[37]. COVID-19 vaccine development, for instance,
provides a classic example of an expedited translation
event due to political pressure and increased access to
rapid funding due to the acute nature of the problem
being addressed.

Let us use COVID-19 vaccine development as an
example to highlight the complexity of time lags and
to reflect on appropriate timescales for impact assess-
ments of RI. Although the delivery of the vaccine itself
has been rapid compared to vaccine development in
other areas, the technology of utilizing viral vectors
and mRNA spike proteins had already been established
some years ago. The two key challenges emerging here
are determining what constitutes the start point of this
particular intervention and at what time points can
appraisals of outcomes and impact take place? When
vector technology was developed, the assessment of its
impact could not have truly taken place as the technol-
ogy continues to be utilized and the magnitude of its
impact has been increasing over time.

Hence, one of the biggest challenges of impact
assessments in RI is evidencing expected outcomes
and impact within one funding cycle of investment
(typically 5 years in the NIHR). There is a need to
determine what the expected outcomes and impact
should be for the duration of an award cycle and what
impact can be expected over a longer time period of
continued investment.

It is therefore important to ensure that in the short-
term the evidence collected for the purposes of under-
standing impact are made up of value indicators as
discussed in Challenge 1 rather than solely focussing
on metrics that accrue quickly and are easy to capture.
It may even warrant development of hypothetical sce-
narios and “projected impact’, which is currently not
the desired choice of evidence by United Kingdom
funders and government bodies.

In addition, creating a shared expectation of long-
term outcomes and impact and defining timelines for
that can enable systematic evaluations to take place
every 10—15 years against those expectations with the
caveat that long-term impacts may continue to accrue
outside of this assessment period. This, however,
requires acceptance of the need for a longer-term view
to allow benefit to accrue and a distinction between
what is meaningful to measure rather than what is
obtainable. It also requires planning for undertaking
impact assessments over a longer time frame than an
annual setting.
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Challenge 3: There is limited appetite

and opportunity for innovating new

and appropriate criteria and methods for assessing
the impact of RI

One of the interesting reflections in reviewing the select
literature on research evaluation is how it is so strongly
embedded in the theoretical framework of logic model-
ling. To a degree, this is understandable as the research
funding process is itself a series of linear steps that natu-
rally follow the logic model of inputs, process, outputs,
outcomes, and impact. However, it is also the case that
the innovation literature is quite clear that the research
process is itself not linear [38], and as discussed above,
this is especially the case for the contribution of research
platforms.

Broadly speaking, there are three dominant evaluation
paradigms: logic models; systems-based approaches; and
realist evaluation [39]. Systems-based approaches allow
for a complex and dynamic set of interactions to assess
how “a set of things work together as a whole” [40]. Given
their inherent messiness, systems evaluation approaches
combine multiple methods and data sources to build up
a view of the “whole” and the contribution that different
components make to that whole, including in this case,
research platforms. Realist evaluation adopts a “context—
mechanism—outcome” (CMO) framework and is based
on understanding what works in what contexts, how, and
for whom (i.e. in “real” life) rather than does it work [41].
In essence, such evaluations focus on understanding how
different mechanisms of an intervention result in change
and, critically, what contextual factors will influence that
mechanism in determining outcomes, and variations
in those outcomes. As such, the realist approach or the
systems approach may be more appropriate for assessing
the impact of RI and capturing the nuances and complex
interactions of the platform model, as illustrated in Fig. 1,
than the more traditional logic model approach. One
of the advantages of the realist and systems approaches
(over logic models) is that there is more focus on rela-
tionships and power which, in the context of COVID-19,
may prove to be an important enabler. For example, pre-
existing relationships between the scientific community,
science and medical advisors, and the political and deci-
sion-making elite seem critical in the rapid start-up of the
RECOVERY trials.

It is interesting that in our brief review of select lit-
erature (which we stress was not systematic), we did not
identify any realist approaches to evaluating RI. In addi-
tion to thinking about the theoretical underpinning of
evaluating research platforms, another innovation is the
emerging data ecosystem that can support such evalu-
ations. An interesting mix of suppliers—Dimensions
(looking at grant data), Researchfish (tracking outcomes),



Zakaria et al. Health Res Policy Sys (2021) 19:119

Overton (identifying citations on policy documents)—
complements the more traditional bibliometric suppli-
ers (e.g. Clarivate and Scopus) in providing a lot of data
that can increasingly be aligned through the DOI (Digital
Object Identifier), ORCID (Open Researcher and Con-
tributor Identifier), and GRID (Global Research Identi-
fier Database) systems. Perhaps a next step would be to
think how platforms can be both classified and identified,
thus allowing them to be an explicit part of the evaluation
data-ecosystem.

In suggesting the adoption of alternative paradigms to
the logic model, we should stress we are not suggesting
that it is “bad’, or that the others paradigms are “good” or
“better”; what we are arguing is that we need to be more
selective in using different paradigms based on the nature
of the research that is being assessed, and suggesting
that in the context of RI, the use of the realist or system
approach may have advantages over the logic model that
deserve being experimented with.

But overall, as research evaluators, and as funders, we
should perhaps spend a bit more time and effort think-
ing about how we assess the impact of research platforms
and in doing so move beyond our traditional comfort
zones and try out new theoretical paradigms and inno-
vate the way we capture, link, and present data.

Conclusion

The assessment and evaluation of research is not a new
field, with a number of landmark studies dating back
to the 1970s and beyond [42]. It is thus perhaps a poor
reflection on the field that we are dominated by a sin-
gle methodological paradigm of using logic models (in
various guises) to assess research impacts. This may not
be too surprising given the cultural history of research
funding which prioritizes the value of the project-led
approach. Linear models provide the easiest way to
address both the contribution challenge and the time lag
challenge: simply put, it is relatively easier to link inputs
to process, process to outputs, outputs to outcomes, and
outcome to impact, and to measure the time lag between
each of those stages. In a more practical sense, when
assessing the impact of projects or programmes, this
pipeline approach often works very well.

Conversely, however, the use of linear or logic models
(and their derivatives) is less applicable to Rls as they
provide the platform from which the projects and pro-
grammes are delivered. Moreover, research platforms
are rarely given the visibility and kudos on a similar foot-
ing as research projects, despite significant investments.
Given this, it is appropriate to seek or develop other eval-
uation paradigms to assess the impact of such platforms.
As noted above, during our scan of the literature, it was
notable how few studies there were using either systems
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approaches or realist evaluation in the context of assess-
ing RI impact. This in part may be an artefact of historical
data infrastructures—and data availability—where it is
easier, say, to systematically count papers than for exam-
ple viral vectors. Nevertheless, over the past 5 to 10 years,
there has been somewhat of a data science revolution,
meaning that in the future, as a community of people
interested in assessing research, we should perhaps chal-
lenge ourselves to adopt and test different approaches
using new and more innovative data sources.

The somewhat overlooked value of RI and the case for
public investment has always been a topic of political
debate; however, the COVID-19 pandemic has provided
the most compelling evidence in support of RI. Roope
and colleagues [7] articulate this, pointing to the resil-
ience of the healthcare system and its underpinning RI
(i.e. NIHR-funded BRCs, CRNS, etc.) and warns against
the dangers of short-term allocation efficiency at the
price of lack of capacity to meet future demands, espe-
cially if research budgets are cut to the cloth of current
economic turmoil in the United Kingdom. Investments
in RI are likely here to stay, and the case for taking robust
and innovative approaches to quantify and qualify their
impact has never been stronger.

We should stress that in writing this paper, we do not
have the answers and do not know whether these alter-
native approaches work, but felt obliged to raise these
issues for debate. In attempting to review and evaluate
the impact of NIHR BRCs, especially in the context of
COVID, we had a crisis of confidence in conceptualizing
the BRCs within a wider biomedical and health research
system and then assessing them comprehensively to
derive their true value. We were left with an intellec-
tual itch in that the current approaches to evaluating RI
are not fit for purpose, and this is something that, as a
community of researchers and funders, we should try to
address.

Abbreviations

BRC: Biomedical Research Centre; CBA: Cost-benefit analysis; CEA: Cost-effec-
tiveness analysis; CMO: Context-mechanism-outcome; CRF: Clinical Research
Facilities; CRN: Clinical Research Network; CTSA: Clinical and Translational
Science Award; DOI: Digital Object Identifier; ESFRI: European Strategy Forum
on Research Infrastructure; GRID: Global Research Identifier Database; KEF:
Knowledge Exchange Framework; NIHR: National Institute for Health Research;
ORCID: Open Researcher and Contributor Identifier; RECOVERY: Randomised
Evaluation of COVID-19 Therapy; REF: Research Excellence Framework; RI:
Research infrastructure.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512961-021-00769-z.

Additional file 1. Method for review of literature.



https://doi.org/10.1186/s12961-021-00769-z
https://doi.org/10.1186/s12961-021-00769-z

Zakaria et al. Health Res Policy Sys (2021) 19:119

Additional file 2. Schematic diagram of the difference between a pipe-
line model of evaluation and the platform models of research production.

Acknowledgements
We thank Stephen Hanney for his valuable input and steer on the draft
manuscript.

Authors’ contributions

SZ conducted the literature review, contributed to the introduction, and
wrote Challenge 1 and 2 sections. JL wrote the abstract and contributed to
the introduction and challenge “Introduction”. JG wrote the introduction and
conclusion as well as Challenge 3. JG and SZ conceptualized and created
the framework for the manuscript. All authors read and approved the final
manuscript.

Funding
Not applicable.

Availability of data and materials
The data sets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

!Central Commissioning Facility, National Institute of Health Research, 15
Church Street, TW1 3NL Twickenham, United Kingdom. 2POHC)/ Institute, King's
College London, SET 8WA London, United Kingdom.

Received: 15 April 2021 Accepted: 3 August 2021
Published online: 18 August 2021

References

1. WangH, Li X, LiT, et al. The genetic sequence, origin, and diagnosis of
SARS-CoV-2. Eur J Clin Microbiol Infect Dis. 2020;39(9):1629-35.

2. Voysey M, Clemens SAC, Madhi SA, et al. Safety and efficacy of the
ChAdOx1 nCoV-19 vaccine (AZD1222) against SARS-CoV-2: an interim
analysis of four randomised controlled trials in Brazil, South Africa, and
the UK. Lancet. 2021;397(10269):99-111.

3. The RECOVERY Collaborative Group. Dexamethasone in hospital-
ized patients with covid-19—preliminary report. N Eng J Med.
2021;384:693-704.

4. Varsavsky T, Graham MS, Canas LS, et al. Detecting COVID-19 infection
hotspots in England using large-scale self-reported data from a mobile
application: a prospective, observational study. Lancet Public Health.
2021;6(1):E21-29.

5. Freedman L. Strategy for a pandemic: the UK and COVID-19. Survival.
2020;62(3):25-76.

6. Hanney SR, Wooding S, Sussex J, et al. From COVID-19 research to vaccine
application: why might it take 17 months not 17 years and what are the
wider lessons? Health Res Policy Sys. 2020;18:61.

7. Roope LSJ, Candio P, Kiparoglou V, McShane H, Duch R, Clarke PM. Les-
sons from the pandemic on the value of research infrastructure. Health
Res Policy Sys. 2021. https://doi.org/10.1186/512961-021-00704-2.

8. Raftery J,Hanney S, Greenhalgh T, Glover M, Blatch-Jones A. Models and
applications for measuring the impact of health research: update of a

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

Page 8 of 9

systematic review for the Health Technology Assessment Programme.
Health Technol Assess. 2016;20:76.

Rauch S, Jasny E, Schmidt KE, Petsch B. New vaccine technologies to
combat outbreak situations. Front Immunol. 2018:19(9):1963.

Ball P. The lightning-fast quest for COVID vaccines—and what it means
for other diseases. The speedy approach used to tackle SARS-CoV-2 could
change the future of vaccine science. Nature. 2021;589:16-8.

. van Riel D, de Wit E. Next-generation vaccine platforms for COVID-19. Nat

Mater. 2020;19:810-2.

Snape K, Trembath RC, Lord GM. Translational medicine and the NIHR
Biomedical Research Centre concept. QJM. 2008;101(11):901-6.

Adam P, et al. ISRIA statement: ten-point guidelines for an effective pro-
cess of research impact assessments. Health Res Policy Sys. 2018. https://
doi.org/10.1186/512961-018-0281-5.

European Research Infrastructures [Internet]. European Commission

- European Commission. 2021. https://ec.europa.eu/info/research-and-
innovation/strategy/european-research-infrastructures_en. Accessed 23
Feb 2021.

Van Elzakker |, Van Drooge L. The political context of Research Infrastruc-
tures: consequences for impact and evaluation. fteval J Res Tech Policy
Eval. 2019;47:135-9.

Reid A, Griniece E, Angelis J. Evaluating and Monitoring the Socio-
Economic Impact of Investment in Research Infrastructures. 2015. https://
www.researchgate.net/publication/275037404_Evaluating_and_Monit
oring_the_Socio-Economic_lmpact_of_Investment_in_Research_Infra
structures. Accessed 23 Feb 2021.

ESFRIWG on EVALUATION of Rls. 2011. https://ec.europa.eu/research/infra
structures/pdf/esfri_evaluation_report_2011.pdf. Accessed 23 Feb 2021.
Giffoni F, Vignetti S, Kroll H, Zenker A, Schubert T, Becker ED, et al. Working
note on Research Infrastructure Typology. 2018. https.//www.researchga
te.net/publication/327645276_Working_note_on_Research_Infrastruc
ture_Typology_Deliverable_31. Accessed 23 Feb 2021.

Pincus HA, Abedin Z, Blank AE, Mazmanian PE. Evaluation and the NIH
clinical and translational science awards: a “top ten”list. Eval Health Prof.
2013;36:411-31.

Dilts DM. A “three-plus-one” evaluation model for clinical research man-
agement. Eval Health Prof. 2013;36:464-77.

Pancotti C, Pellegrin J, Vignetti S. Appraisal of Research Infrastructures:
approaches, methods and practical implications. 2014. Departmental
Working Papers, Department of Economics, Management and Quantita-
tive Methods at Universita degli Studi di Milano. https://ideas.repec.
org/p/mil/wpdepa/2014-13.html. Accessed 23 Feb 2021.

Hogle JA, Moberg DP. Success case studies contribute to evaluation of
complex research infrastructure. Eval Health Prof . 2013;37:98-113.
Donovan C, Hanney S. The payback framework explained. Res Eval.
2011;20(3):181-3.

Grazier KL, Trochim WM, Dilts DM, Kirk R. Estimating return on investment
in translational research. Eval Health Prof. 2013;36:478-91.

Penfield T, Baker MJ, Scoble R, Wykes MC. Assessment, evaluations, and
definitions of research impact: a review. Res Eval. 2013;23:21-32.

Drooge L van, Elzakker | van. Societal impact of Research Infrastructures
final protocol. 2019. https://ec.europa.eu/research/participants/docum
ents/downloadPublic?documentlds=080166e5c709f1e0&appld=
PPGMS. Accessed 23 Feb 2021.

RI-Paths—Charting Impact Pathways of Investment in Research Infra-
structure. 2020. http://ri-paths.eu/. Accessed 23 Feb 2021.

Ribeiro M. Towards a sustainable European research infrastructures
ecosystem. The economics of big science. Springer Link; 2020. https://doi.
0rg/10.1007/978-3-030-52391-6_2

Berger F, Angelis J, Brown N, Simmonds P, Zuijdam F. International
comparative study: appraisal and evaluation practices of science capital
spending on research infrastructures. 2017; https://assets.publishing.servi
ce.gov.uk/government/uploads/system/uploads/attachment_data/file/
734603/Technopolis_final_report_.pdf. Accessed 23 Feb 2021.

Ton G, Mayne J, Delahais T, Morell J, Befani B, Apgar M, et al. Contribution
analysis and estimating the size of effects: can we reconcile the possible
with the impossible? 2017. https://www.ids.ac.uk/publications/contributi
on-analysis-and-estimating-the-size-of-effects-can-we-reconcile-the-
possible-with-the-impossible/. Accessed 23 Feb 2021.


https://doi.org/10.1186/s12961-021-00704-2
https://doi.org/10.1186/s12961-018-0281-5
https://doi.org/10.1186/s12961-018-0281-5
https://ec.europa.eu/info/research-and-innovation/strategy/european-research-infrastructures_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-research-infrastructures_en
https://www.researchgate.net/publication/275037404_Evaluating_and_Monitoring_the_Socio-Economic_Impact_of_Investment_in_Research_Infrastructures
https://www.researchgate.net/publication/275037404_Evaluating_and_Monitoring_the_Socio-Economic_Impact_of_Investment_in_Research_Infrastructures
https://www.researchgate.net/publication/275037404_Evaluating_and_Monitoring_the_Socio-Economic_Impact_of_Investment_in_Research_Infrastructures
https://www.researchgate.net/publication/275037404_Evaluating_and_Monitoring_the_Socio-Economic_Impact_of_Investment_in_Research_Infrastructures
https://ec.europa.eu/research/infrastructures/pdf/esfri_evaluation_report_2011.pdf
https://ec.europa.eu/research/infrastructures/pdf/esfri_evaluation_report_2011.pdf
https://www.researchgate.net/publication/327645276_Working_note_on_Research_Infrastructure_Typology_Deliverable_31
https://www.researchgate.net/publication/327645276_Working_note_on_Research_Infrastructure_Typology_Deliverable_31
https://www.researchgate.net/publication/327645276_Working_note_on_Research_Infrastructure_Typology_Deliverable_31
https://ideas.repec.org/p/mil/wpdepa/2014-13.html
https://ideas.repec.org/p/mil/wpdepa/2014-13.html
https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e5c709f1e0&appId=PPGMS
https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e5c709f1e0&appId=PPGMS
https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e5c709f1e0&appId=PPGMS
http://ri-paths.eu/
https://doi.org/10.1007/978-3-030-52391-6_2
https://doi.org/10.1007/978-3-030-52391-6_2
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734603/Technopolis_final_report_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734603/Technopolis_final_report_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734603/Technopolis_final_report_.pdf
https://www.ids.ac.uk/publications/contribution-analysis-and-estimating-the-size-of-effects-can-we-reconcile-the-possible-with-the-impossible/
https://www.ids.ac.uk/publications/contribution-analysis-and-estimating-the-size-of-effects-can-we-reconcile-the-possible-with-the-impossible/
https://www.ids.ac.uk/publications/contribution-analysis-and-estimating-the-size-of-effects-can-we-reconcile-the-possible-with-the-impossible/

Zakaria et al. Health Res Policy Sys

31.

32.

33.

34

35.

36.

(2021) 19:119

Knowledge exchange framework—research England. https://re.ukri.org/
knowledge-exchange/knowledge-exchange-framework/. Accessed 23
Feb 2021.

Dymond-Green N. The rise of altmetrics: Shaping new ways of evaluat-
ing research. 2020. http://blog.ukdataservice.ac.uk/rise-of-altmetrics/.
Accessed 23 Feb 2021.

Morris ZS, Wooding S, Grant J. The answer is 17 years, what is the ques-
tion: understanding time lags in translational research. J R Soc Med.
2011;104:510-20.

Hanney SR, Castle-Clarke S, Grant J, Guthrie S, Henshall C, Mestre-
Ferrandiz J, et al. How long does biomedical research take? Studying the
time taken between biomedical and health research and its translation
into products, policy, and practice. Health Res Policy Sys. 2015. https://
doi.org/10.1186/1478-4505-13-1.

Cooksey D. A review of UK health research funding. 2006. https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/attac
hment_data/file/228984/0118404881.pdf. Accessed 23 Feb 2021.

Uygur B, Duberman J, Ferguson SM. A guide to time lag and time lag
shortening strategies in oncology-based drug development. JCB. 2017.
https://doi.org/10.5912/jcb792.

38.

39.

40.

Page 9 of 9

. Gibbons M. Mode 1, mode 2, and innovation. In: Carayannis EG, editor.

Encyclopedia of creativity, invention, innovation and entrepreneurship.
New York: Springer; 2013. p. 1285-92.

Befani B, Stedman-Bryce G. Process Tracing and Bayesian Updating for
impact evaluation. Evaluation. 2016;23:42-60.

Caffrey L, Munro E. A systems approach to policy evaluation. Evaluation.
2017;23:463-78.

Pawson R, Tilley N. Realistic evaluation bloodlines. Am J Eval.
2001;22:317-24.

41. Comroe JH Jr, Dripps RD. Scientific basis for the support of biomedical
science. Science. 1976;192(4235):105-11.

42. Mills T, Lawton R, Sheard L. Advancing complexity science in health-
care research: the logic of logic models. BMC Med Res Methodol. 2019.
https://doi.org/10.1186/512874-019-0701-4.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://re.ukri.org/knowledge-exchange/knowledge-exchange-framework/
https://re.ukri.org/knowledge-exchange/knowledge-exchange-framework/
http://blog.ukdataservice.ac.uk/rise-of-altmetrics/
https://doi.org/10.1186/1478-4505-13-1
https://doi.org/10.1186/1478-4505-13-1
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/228984/0118404881.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/228984/0118404881.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/228984/0118404881.pdf
https://doi.org/10.5912/jcb792
https://doi.org/10.1186/s12874-019-0701-4

	Fundamental challenges in assessing the impact of research infrastructure
	Abstract 
	Introduction
	How are RIs traditionally addressed?
	Challenge 1: Traditional criteria for assessing the impact of RI are not fit for purpose
	Challenge 2: Despite the long-term nature of infrastructural investments, research impact assessments are often undertaken in unrealistic timescales
	Challenge 3: There is limited appetite and opportunity for innovating new and appropriate criteria and methods for assessing the impact of RI
	Conclusion
	Acknowledgements
	References


