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Abstract

The use of indicators in research policy and evaluation is widely perceived as problematic.

Responding to demands for explicit normative framings in STI governance, I propose an agenda

for transforming the place and role of indicators in policy. Given that expert advice should not

separate knowledge formation from decision-making under conditions of uncertainty and lack of

value consensus, I argue that current scientometrics is too focused on technical issues, too reduc-

tionist, and too isolated from the contexts and values of its use. Using Callon’s analytical frame-

work of ‘secluded research’ vs. ‘research in the wild’, I propose three moves for improving design

and use of science, technology, and innovation (STI) indicators. First, to continue ongoing trends

towards pluralizing the data sources, processing and visualization techniques, and expand the re-

search communities involved in scientometrics. Second, to develop forms of quantitative evi-

dence that can be contextualized with the participation of a more diverse set of stakeholders.

Third, to open up the policy framings implicit in measurement, and use quantitative analyses to

reveal more balanced perspectives of existing and alternative STI options. I conclude by arguing

that these shifts are necessary to preserve epistemic diversity and pluralism in the face of

ongoing managerial push for standardization via ‘platforms’ run by commercial oligopolies.
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1. Introduction: A call to action

The use of science, technology, and innovation (STI) indicators1 in

research management and evaluation is widely perceived as being

problematic. Some analysts even suggest that nowadays the use of

indicators in evaluation can be more harmful than beneficial. As a

result, recently various initiatives have asked for a responsible use of

metrics, such as the San Francisco Declaration of Research

Assessment (DORA 2013), the Leiden Manifesto (Hicks et al.

2015), or The MetricTide (Wilsdon et al. 2015).

In the face of the limitations, misuses, and abuses of convention-

al indicators, policy demand for new indicators has surged—asking,

for example, for indicators of societal impact, of open science, of re-

sponsible research and innovation (Monsonı́s-Payá, Garcı́a-Melón

and Lozano 2017; MoRRI 2018), or reproducibility (Munafò et al.

2017). This thirst for new indicators is illustrated by the attention

paid to the promises of altmetrics as indicators of societal impact, in

spite of its poor conceptualization (Haustein, Bowman and Costas

2015) and lack of evidence regarding its relationship to impact

(Robinson-Garcia et al. 2017).

Here, I will argue that trying to improve indicators’ use only by

adding more indicators is misguided. Having more indicators can be

helpful if they represent valuable research activities not captured by

conventional indicators. However, the problems with current use of

quantitative evidence does not lie in the indicators themselves, but in

the role that STI indicators play in STI governance—in how they are

positioned in policy processes, and in the way they are used to in-

form STI strategy and research evaluation.

Rémi Barré, one of the leading proponents of indicators in

Europe since the 1980s,2 both as scholar and practitioner, presented

in his keynote at the S&T Indicators conference 2017 a compelling

argument of ‘what went wrong with indicators’ (Barré 2018, in this

issue of Research Evaluation). His argument is that, although indi-

cators were developed in the spirit of enlightenment as tools that

would inform decision-making, they have become ‘ignorance
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producing devices’, in the sense that they are used as horse blinkers

that reduce the issues taken into consideration in STI policy. The

reasons for this narrowing are that ‘design and use have been shaped

and produced by the scientifico-industrial complex—the dominant

forces’, in such a way that ‘mainstream S&T indicators have become

the instruments of insertion of the science system into the neo-liberal

economic paradigm and practices’.

Barré’s despair about the evolution of STI indicators is shared.

Other key pioneers in the adoption and use of scientometrics for sci-

ence policy such as Ben Martin (Martin, Nightingale and Ràfols

2014; Martin 2016), Diana Hicks (Hicks et al. 2015), or Wolfgang

Glänzel (Glänzel and Schoepflin 1994; Wouters et al. 2013) have

also expressed concerns.3 Barré’s critique is consistent with many

analyses of the construction and effects of indicators under man-

agerialism, or what has often been called the ‘neoliberal academy’—

meaning the application of New Public Management (NPM) frame-

works in higher education and R&D management (Weingart 2005;

Gläser and Laudel 2007; Burrows 2012; Halffman and Radder

2015; Fochler and De Rijcke 2017).

This article takes as its point of departure Barré’s analysis (2018)

and his call for action: ‘the collective responsibility of the S&T indi-

cators scientific community is to call for an ending of the culturally

produced ignorance drift and to pave the way for new designs and

uses based on its founding “science in democracy” problematique’.

Barré’s call comes at a moment in which the research establishment

and elite has become aware of the negative effects of current biblio-

metric evaluation (DORA was an initiative of ‘top’ scientists and

editors) and is seeking alternatives to conventional indicators.

Pressures to change current use of indicators also come from reform

movements within the science system that see current evaluation as

hindering the adoption of new practices sanctioned by visions of

‘Open Science’, ‘Responsible Research and Innovation’, or more

productive interactions with society (as hoped by policy calls to de-

liver ‘impact’). These movements are part of a broader agenda on

democratizing STI, and making STI an engine of progressive social

transformations (Stirling 2015; Schot and Steinmueller 2018).

Adopting this agenda for a pluralistic and democratic govern-

ance of STI, I will enquire into how quantitative analyses can help in

making STI policy more open to debate and participation, to make

it more sustainable and equitable in its outcomes. I propose a frame-

work for re-positioning STI indicators in research policy in such a

way that they help reconnect decision-making with practitioners

and stakeholders within and around research.

The argument is that scientometrics has been framed in purely

technical terms, paying scant attention to its context of use.

Research policy takes place under conditions of high uncertainty

and lack of value consensus, and in these circumstances knowledge

formation and its use in decision-making are inevitably entangled

(Pielke 2007; Stirling 2007). Following Callon, Lascoumes, and

Barthe’s (2001) framing of the research process, I propose that the

development of STI indicators should take place not only in

‘secluded spaces’ such a scientometric labs but with the participation

of stakeholders so as to take in consideration their contexts, both in

terms of relevant social spaces and values. ‘Indicators in the wild’

would be the metaphor for this contextualized and participatory

work of designing and using quantitative evidence for taking action

in the social wilderness.

The article starts with a parable (Section 2), and it presents the

incipient re-framing of STI policies in terms of societal goals

(see Figure 1). Next, it introduces Pielke and Stirling’s frameworks

on scientific advice in policy in the face of uncertainty and lack of

value consensus (Section 4). Then it introduces Callon, Lascoumes,

and Barthe’s (2001) notions of ‘secluded research’ and ‘research in

the wild’ (Section 5). In Section 6, I claim that current scientometrics

fits with the notion of ‘secluded research’. In Section 7, I sketch a vi-

sion for ‘indicators in the wild’, i.e. the development and use of indi-

cators through participation in the contexts of application, meeting

the conditions of value pluralism and the demands for addressing so-

cietal goals. The closing section discusses the implications of the

agenda proposed in the face of transformations towards a political

economy of quantitative evaluation increasingly shaped by commer-

cial information infrastructures.

2. The parable of Prussian scientific forestry

In the beginning of the book Seeing like a state, the anthropologist

James Scott presents the invention of scientific forestry in Prussia as

a parable of the forms of knowledge that state bureaucracies use to

render the world legible and transform it—though not always with

the expected results (Scott 1998).

Scott explains that forests were viewed by European early mod-

ern states as a source of revenue. ‘Exaggerating only slightly, one

might say that the crown’s interest in forests was resolved through

its fiscal lens into a single number: the revenue yield of the timber

that might be extracted annually’ (Scott 1998). However, since for-

ests were ecologically and socially diverse in 18th-century Europe

and inefficient for timber production, the Prussian state embarked

on a plan to measure and map forests only through the amount of

timber produced with the aim of improving productivity.

Sec�on 3
Re-framing STI policies 
from produc�vity to social goals

Sec�on 4
Policy evidence in the face of 
uncertainty and lack of value consensus

Sec�on 5
‘Secluded research’ vs. 
‘research in the wild’

Sec�on 6
Current scientometrics
as ‘secluded research’

Sec�on 7
Towards STI indicators
as ‘research in the wild’ 

Figure 1. Scheme of the argument presented in the article.
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The outcome was the invention of scientific forestry: a method

of management that modelled the forest according to the vision of

timber metrics used. Old, diverse, disordered, and unplanned trees

were razed and replaced by forests of Norway spruce trees, all with

the same age and similar height, planted in grid patterns to facilitate

exploitation. Scientific forestry was initially very successful. In the

first generation, it saw a massive increase in timber yield and rev-

enue. It was thus adopted and became hegemonic across the modern

world. There were losers from the monoculture: people who used

forests for purposes that fell outside the vision of scientific forestry

such as grazing, hunting, collection of herbal medicines, fruits or

mushrooms, or use of other raw materials, such as twigs for

bedding.

However, the simplification of a complex ecological system into

a timber-producing machine eventually came back to haunt the en-

terprise. The second and later generations of forests managed with

scientific forestry saw an alarming decrease of yields due to nutrient

depletion, followed by disasters such as pests and falls by storms due

to monoculture and uniformity. A new word, Waldsterben (forest

death), described these unexpected outcomes of scientific forestry.

To remediate Waldsterben, Prussian engineers invented ‘forest

hygiene’, which aimed to restore the health of the forest by

re-introducing some degree of diversity with ant colonies, spiders,

and tree-nesting birds. ‘Restoration forestry’ tried to re-create what

engineers had previously destroyed.

The metaphorical value of this brief account (. . .) is that it illus-

trates the dangers of dismembering an exceptionally complex

and poorly understood set of relations and processes in order to

isolate a single element of instrumental value. (. . .) Everything

that interfered with the efficient production of the key commod-

ity was implacably eliminated. Everything that seemed unrelated

to efficient production was ignored. (. . .) Utilitarian simplifica-

tion in the forest was an effective way of maximizing wood pro-

duction in the short and intermediate term. Ultimately, however,

its emphasis on yield and paper profits, its relatively short time

horizon, and, above all, the vast array of consequences it had

resolutely bracketed came back to haunt it.

Scott (1998)

Two themes of this story are worth highlighting. First, that scien-

tific forestry started with measurements and mappings which turned

out to become performative: ‘these state fictions transformed the

reality they presumed to observe [making it similar to the map-

pings], although never so thoroughly as to precisely fit the grid’

(Scott 1998). Second, that the effect of a narrowing vision was a re-

duction of their diversity and contextualization, which harmed local

stakeholders and eventually hurt the socioecological system.

3. Re-framing STI policies from productivity to
social goals

The development of scientific forestry illustrates some of the beliefs

of the enlightenment (or modernity) about science, expertise, and

the state, which (still?) dominate policy action. One might naively

describe public STI policy as rooted in three assumptions:

• First, the assumption that STI eventually lead to positive out-

comes, which means the more STI knowledge is created, the

better.
• Second, that the state bureaucracy is benevolent in supporting

STI, and thus it aims to foster general well-being.

• Third, that scientists and experts responsible for developing and

applying STI serve the public good rather than particular

interests.

From these assumptions stem the belief, possibly still held by a

majority in modern societies, that STIs are a force for the ‘good’ and

deserve public support. Within this picture, we can think of sciento-

metrics as a form of scientific expertise aimed at helping state

bureaucracies to improve STI systems since the 1970s—which we

should remember were (and in part, still are) run behind closed

doors by the old boys’ networks of the scientific elite (Mulkay 1976;

Travis and Collins 1991). This view of STI for the ‘public good’ and

of scientometrics for the ‘good of STI’ may have been a reasonable

representation for some fields at some points in time, for example

when indicators were used to challenge the scientific establishment

(Martin and Irvine 1983), particularly in low-trust countries with a

tradition of nepotism (Ràfols et al. 2016).

Yet, perhaps paradoxically, in recent decades we have seen both

the diffusion of indicators as a means of the STI governance under

NPM, and the erosion of the uncritical belief in the benefits of STI.

I will argue the place of STI indicators in policy has to change to ad-

dress these two developments.

3.1 The use of STI indicators for NPM
As explained by Barré (2018), although initially developed within

‘welfare’ ideals, the quick diffusion of indicators by state bureauc-

racies since the 1980s is associated with the adoption of NPM, both

in discursive and procedural terms (Dahler-Larsen 2011; Burrows

2012). This meant embracing a discourse on ‘performance’ narrowly

focused on efficiency and productivity, which, through its restrictive

vision led to management procedures based on few indicators, may

be leading to ‘task reduction’ and ‘goal displacement’ (De Rijcke

et al. 2016) and may be reducing epistemic diversity (Schmidt et al.

2006).4

While this emphasis on efficiency resulted from the neo-liberal

ideology of the end of 20th century, it is worth remembering that it

is a belief shared by centralized or/and authoritarian states either in

East (communist regimes were one of the historical cradles of scien-

tometrics; see Wouters 1999: 84) or West (e.g. in Latin and Spanish

bureaucracies; Vessuri, Guédon and Cetto 2014; and apartheid

South Africa).5

In any case, professional scientometrics, though predicated as a

science of science, has been dependent on state bureaucracies—irre-

spective of whether its particular institutional arrangements were

through a public agency (as in France), university-based consultan-

cies (e.g. in The Netherlands or Flanders), or private consultancies

(in the USA and the UK). This dependency has favoured an align-

ment between state framings of STI and the analytical frameworks

of the STI indicators’ communities.

3.2. Questioning the interests and values shaping STI
Yet the 1970s and 1980s also saw the development of civic move-

ments and academic communities that challenged the belief systems

about science. Since then, the benefits and downsides of STI have

been openly debated and contested. The practices and outcomes of

STI have been shown to be shaped by social factors (Bijker, Hughes

and Pinch 1987; Williams and Edge 1996); in some instances, the

state and its experts have been shown to support STI policies that

favoured particular political interests, specific industries, and privi-

leged rather than disenfranchized social groups (Frickel et al. 2010;
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Hess, 2016); and sometimes, STI has been shown to cause unexpect-

ed harmful events—such as thalidomide, car pollution, or nuclear

meltdowns. In STI, as in other arenas, policies tend to reflect the

interests in the political economy—and STI priorities are shaped and

constrained by leading industries, military goals, and the interest of

researchers or other concerned groups.

In summary, although STI has sometimes led to great benefits, it

has also led to negative consequences, as perceived by some stake-

holders—and these ‘negative’ outcomes emerged both out of the un-

certainty of innovation, and from the shaping of STI by powerful

actors pursuing particular interests. In fact, it has been argued that

in ‘late modernity’, some of the biggest risks or challenges facing hu-

manity such as climate change are the result of STI (Beck 1992).

The new awareness of the potential harm caused by innovation

(and specifically innovation supported by the state and endorsed by

expert advisers who are both influenced by hegemonic stakeholders)

challenges the three assumptions outlined above: namely, that STI

advice by experts is aimed at the public good, that the state is ben-

evolent when it comes to STI, and that STI is a force for good. In

short, there is a now consensus in STI studies that more science and

more innovation are not necessarily for the better for many citizens

(Schot and Steinmueller 2018). Let me stress this point because it

questions the foundation of most policy uses of STI indicators—

which revolve around linear views in terms of increasing STI pro-

duction (more papers), scientific impact (more citations), societal

impact (more patents), or more interactions between research and

economic actors (more licences, more industrial projects).

The uncertain and contested nature of STI, i.e. that it may some-

times lead to questionable or ‘negative’ outcomes, has been docu-

mented by many Science and Technology Studies (STS) over the past

four decades (Bijker, Hughes and Pinch 1987; Williams and Edge

1996; Stirling and Scoones 2009), and frameworks have been devel-

oped to think on STI policy appraisal with explicit normative com-

mitments on sustainability and social justice (Stirling et al. 2007;

Leach, Stirling and Scoones 2010). Some of these critical notions

have entered STI policy since the 2000s, for example in the attention

to public engagement in policies for nanotechnology, and particular-

ly for health and environmental research—although much STI pol-

icy is still dominated by linear STI push rationales.

Schot and Steinmueller (2018) provide a useful conceptual ana-

lysis of three main framings of STI policy since the Second World

War. According to Schot and Steinmueller (2018, p. 2) policy is now

partly shifting to ‘a questioning of how to use science and technol-

ogy policy for meeting social needs’ and is increasing addressing ‘the

issues of sustainable and inclusive societies at a more fundamental

level than previous framings or their associated ideologies and prac-

tices’. Evidence of the breadth and depth of this shift away from the

traditional narrow focus of economic growth is yet anecdotal.

Examples of new STI policies towards needs and demands may be

the EC framework on societal challenges and missions (Mazzucato

2017) and the recent prominence of Sustainable Development Goals

in setting STI priorities (Giovannini et al. 2015).

3.3. Towards quantitative evidence for alternative

framings of STI
This incipient (though still small) shift to alternative, explicitly nor-

mative framings of STI policy, has led to demands for indicators

that incorporate considerations of value, for example indicators

about societal impact (Robinson-Garcia et al. 2017), open science,

eco-innovation (Kemp 2010), or about responsible research and in-

novation (Monsonı́s-Payá et al. 2017, MoRRI, 2018). The proposal

of this article is that to escape from current narrow focus on prod-

uctivity and efficiency under NPM, and to address explicitly norma-

tive framings, their position in policy and the practices on STI

indicators must change.

The following sections outline first, the entanglement of norma-

tive and technical issues, and second, the need to engage with stake-

holders in different contexts—in the wild, outdoors—in indicator

making and use. In doing so, rather than thinking of scientometrics as

‘science of science’, we frame it as a postnormal science (Funtowicz

and Ravetz 1993), a form of scholarship that needs to be situated and

listening to social contexts, i.e. to social spaces and values.

4. Evidence for policy in the face of uncertainty
and lack of value consensus

STI indicators are a particular form of expert knowledge that is used

to inform STI policy. As quantitative forms of evidence, STI indica-

tors’ scholarship can be understood as ‘scientometrics’ (the metrol-

ogy of science), or as a ‘science of science’ (Lane 2010), i.e. as a

‘scientific’ form of expert knowledge. We can therefore use the

frameworks developed for the use of scientific expertise in policy

(e.g. use of toxicology in food regulation, or fluid physics in water

management), to the use of STI indicators in policy. In short, we can

think of STI indicators as scientific expertise used in appraisal of STI

policies or evaluations in the same way that we think of chemical

measurement is used in policy appraisal for chemical regulation.

This allows us to rely on an extensive literature in ‘expert advice to

policy’ (Doubleday and Wilsdon 2013).

In the spirit of enlightenment, at some points in the past two cen-

turies there was the hope that scientific advice would be able to

guide policy decisions. While scientific knowledge has proved valu-

able and has improved many decisions, it has been argued that it can

only provide socially robust advice when two conditions are met:

when there is social consensus on the values that matter, and when

uncertainty is perceived as low. For example, there can be consensus

to ban the use of chemicals that are shown to produce diseases or en-

vironmental damage (e.g. asbestos or chlorofluorocarbons) when

there are alternative chemicals to use—which means that relative

values awarded to health, the environment, or economic growth do

not enter in conflict (Hess 2016).

However, uncertainty and lack of value consensus (or its outcome,

value ambiguity) are often present when scientific knowledge is mobi-

lized to support and legitimize policy decisions (see Figure 2) (Stirling

et al. 2007: 9; Pielke 2007). In these conditions, expert knowledge can

be useful, but it does not suffice: decisions have to rely on judgement

(which assumptions make more sense in the face of the uncertainty?),

and prioritization of values (health or wealth?). In practice, both judge-

ment and values are likely to associated with social and economic inter-

ests (whose health? whose wealth?). This is the case of many

environmental and health arenas, from genetically modified crops to

xenotransplantation to climate change, which have been the focus of

public controversies, and which are visibly shaped by power relations.

Pielke (2007) argues that under uncertainty and lack of value

consensus, it is not possible to disentangle the processes of know-

ledge formation (the construction of scientific expertise) from

decision-making, because the conclusions reached depend on the

assumptions embraced and the values prioritized (which tend to
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reflect particular interests). In these conditions, he proposes the ex-

pert to be an ‘honest broker’, i.e. to provide plural and conditional

advice to policy, being transparent about how different assumptions

and values may lead to different decisions (Stirling et al. 2007).

Funtowicz and Ravetz (1993) ‘postnormal science’ framework

about the limits of scientific knowledge for policy advice builds on

similar arguments.

In principle, one may think that research evaluation is not arena

of public controversies. Instead, it may seem a technical activity

with few discussions on uncertainty in either peer review or metrics.

One might believe that there is a strong consensus on the values

guiding evaluation: ‘scientific quality’ or ‘excellence’, and more re-

cently ‘societal impact’. Yet an examination of research evaluation

processes reveals that the apparent consensus on ‘excellence’ or ‘im-

pact’ is based in ambiguity, given the disparate interpretation or

operationalization of these concepts under different conditions and

contexts (Molas-Gallart and Castro-Martı́nez 2007). And the choice

of peers or indicators responds to power relations which decisively

shape the evaluation criteria and strongly influence the outcomes

(Barré 2010). While it may be expedient for hegemonic STI actors to

believe that research evaluation builds on experts’ agreement, lack

of controversy possibly stems from the inability of potentially dis-

senting actors to participate—given their lack of legitimacy, influ-

ence, or other forms of power—rather than consensus.

The widespread use of rankings based on indicators such as

number of publications, patents, or citation counts suggests that STI

indicators are being used as though they had little uncertainty and

value ambiguity. However, when looked through Pielke’s or

Stirling’s frameworks, we realize that indicators tend to hide many

sources of uncertainty, and that disagreement in values may lead to

different yet equally legitimate operationalizations or even divergent

conceptualizations of the same properties.

4.1 Sources of uncertainty in scientometrics
Uncertainty in scientometrics stems from limitations inherent in

knowledge about data and its processing. First, traces such as publi-

cations, keywords, and citations appear with stochastic patterns (i.e.

with probability distributions). Therefore, at low levels of aggrega-

tion, particularly at the level of individual researchers, one cannot

robustly differentiate meaningfully the ‘performance’ of different

researchers (Wouters et al. 2013). Even at much higher levels of

aggregation, the Leiden University ranking shows that dozens of

universities are crammed at the tails of the citation distribution

within the same range of ‘interval of stability’.6 Schneider and van

Leeuwen (2014) explain that some policy reports assumed the differ-

ences observed to be meaningful to highlight the success of their pol-

icy instrument, although they are not statistically robust.

This form of uncertainty (technically ‘risk’) can be dealt with

using statistical techniques that require conceptual assumptions

based on contextual understandings—but which are open to inter-

pretation (see Stirling 1998: 14–16; Waltman 2016a). Without tack-

ling this statistical robustness, use of indicators may be problematic,

as highlighted in the Leiden Manifesto (Hicks et al. 2015)—and in

some instances disaggregate description rather than indicators may

help users to grasp lack of robustness.

A second, deeper type of uncertainty stems from ‘true unknowns’

about the data, also called ‘Knightian uncertainty’ after the econo-

mist Alfred Knight (Stirling 1998: 15). In scientometrics, this type of

uncertainty can stem, for example, from coverage of databases or

the classifications used, which may generate unexpected biases given

the very unequal distribution of some variables such as citations

(Waltman 2016b) across fields, languages, and countries (Hicks

1999; Van Leeuwen et al. 2001; Chavarro 2017).

In short, understanding our knowledge about uncertainty is im-

portant because rankings and comparisons rely on assuming that

observed differences in performance between two individuals or

organizations are meaningful. Contexts (spaces but also values of

stakeholders) are important to judge how to treat these various

uncertainties to make choices that will have effects on indicators—

which is why indicator-making and decision-making cannot be

separated.

4.2 Sources of value disagreement in scientometrics
In many research assessments, the lack of value consensus will result

from divergent views about the dimensions of research or the valid-

ity of the models to be taken into account (Molas-Gallart and Ràfols

2018). Conventional STI indicators have focused on measuring

mainly production and impact without considering the social conse-

quences. As discussed in Section 3, this is changing. As directionality

in sociotechnical terms becomes an issue, STI policy needs indicators

that are explicit about normative goals such as eco-innovation or

preventive approaches to health. The intertwining of value choices

and technical data issues may become more transparent during the

development of these indicators to openly espouse some values to

pursue some societal goals (e.g. equity in health).

In summary, in the case of STI policy there are high uncertainties

and lack of agreement about what values should be prioritized.

Pluralizing perspectives in indicators is a step forward for opening

up appraisal so as to include diverse assumptions and values (Ràfols

et al. 2012a, 2012b). In the next section, I will argue that conven-

tional STI indicators have been developed secluded from the social,

value-laden contexts. To become ‘responsible metrics’, they need to

be built in their context of use with the participation of

stakeholders.

5. Secluded research vs. research in the wild

5.1 The three translations of the research process
Michel Callon, Pierre Lascoumes, and Yannick Barthe (Callon,

Lascoumes, and Barthe 2001, 2009) proposed a model of research

high

low

wolhgih

knowledge on
UNCERTAINTY

knowledge and agreement 
on VALUES

AMBIGUITYRISK
(Probabilistic 
uncertainty)

TRUE UNKNOWNS
(Knightian 
uncertainty)

IGNORANCE

Figure 2. Types of incomplete knowledge. The vertical axis represents know-

ledge on uncertainty. The horizontal axis degree of value consensus. Adapted

from Stirling and Scoones (2009).
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based on the notion of translation. As outlined in Figure 3, the pro-

cess of translation of the unintelligible world to an understandable

world involves three stages of translation (Callon, Lascoumes, and

Barthe 2009: 48):

The first is that of the reduction of the big world (the macro-

cosm) to the small world (the microcosm) of the laboratory. The

second stage [secluded research] is that of the formation and set-

ting to work of a restricted research group that, relying on a

strong concentration of instruments and abilities, devises and

explores simplified objects. The third stage is that of the always

perilous return to the big world: Will the knowledge and

machines produced in the confined space of the laboratory be

able to survive and live in this world?

The idea is that research works through a process of reducing

complexity (first translation) and isolating the lab from the macro-

cosmos (second translation) before applying the insights back in the

macrocosmos (third translation). This isolation, what Callon calls

‘secluded research’, has been and remains important for creating sta-

ble experimental contexts that allow regularities to appear and new

technologies to be built (forms of knowledge)—which later may (or

may not) be found to hold when tried out back into the messiness of

the macroscomos, which is in turn transformed by the knowledge

produced.

The transformation by research of the macrocosmos from one

configuration to a new configuration means that research is not just a

way of looking into the world, but that it actively changes it—and

therefore it has a political nature in the sense that it has the power to

make choices (even if they may seem apparently technical) which will

have effects in collective life. Going back to forestry, we can reflect on

how focusing observation and measurement only on timber yield cre-

ated the analytical conditions for ‘cartesian’ tree monocultures.

Now, given that three processes of translation are carried out by

experts, research ‘is a machine for changing the life of laypersons,

but without really involving them in the conception and implemen-

tation of this change’ (Callon, Lascoumes, and Barthe 2009: 70).

In other words, important political choices are made through re-

search that are not based in democratic mandates.

5.2 Research in the wild
To incorporate the knowledge and interests of laypersons, thus over-

coming the isolation of expert knowledge, Callon proposes to carry

out ‘research in the wild’ (in the original French, ‘recherche à plein

air’, carrying somehow gentler undertones). Research in the wild is

presented as conducted with the participation of stakeholders in

non-purified and non-isolated environments, with awareness of the

values and contexts of use, and thus infused with reflexivity on

the consequences of the knowledge created in the macrocosmos.

The participation of patients and their families in research on a par-

ticular neuromuscular disease is presented as an example of research

in the wild.

It should stress that the goal is not to dismantle ‘secluded re-

search’, but to get it to cooperate with ‘research in the wild’ so as to

democratize science and innovation. This broader agenda of

‘democratizing science’ through participation of stakeholders in dif-

ferent stages of the research process is becoming increasingly

adopted in some areas, such as health and the environment (e.g.

James Lind Alliance on health priority setting), or in EC pro-

grammes seeking ‘co-creation’.

Specifically, three moves are proposed for developing research in

the wild (Callon, Lascoumes, and Barthe 2009: 124–5):

a. the adaptation of the results to specific contexts of use, when

insights and technologies are shifted from the laboratories to the

macrocosmos (in Translation 3);

b. the expansion and opening of the ‘research collective’ that car-

ries out experiments and data manipulations (in Translation 2);

and

c. the identification and framing of problems, the moment in which

the macrocosmos’ complexity is reduced (in Translation 1).

6. Conventional scientometrics as secluded
research

Let us now return to STI indicators. Given that we can in principle

think of scientometrics as scientific expertise embedded in policy

practice, we can thus ask ourselves how this form of knowledge is

positioned in the scheme outlined in Figure 3.

Now, what do we understand by scientometrics? We may wish

to think of scientometrics as it is carried out in professional research

evaluation by specialized university departments, such as CWTS or

ECOOM, and consultancies such as Science Metrix or SciTech

Strategies. This professional field supports policy makers in specific

decision-making by providing empirical evidence based on rigorous

use of data in the messy world of evaluation contexts. This is a type

of scientometrics that has some (but limited) aspects of ‘research in

the wild’: it is sometimes carried out in dialogue with some of the

users (usually policy makers), partly adapted to contexts and some-

times involves discussions or interviews with selected stakeholders.

However, while this type of scientometrics was perhaps domin-

ant until the 1990s, the diffusion of STI indicators, facilitated by

easier access to databases and NPM demands, spread scientometrics

beyond its small professional evaluation community. In parallel, the

field as a whole shifted towards more standardized practices in in-

formation science aimed at policy and higher education manage-

ment. In terms of Callon’s framework in Figure 3, I believe that this

type of scientometrics (dominant nowadays) fits with the notion of

secluded research, i.e. a research field using a highly reduced de-

scription of the macroscosm (in this case, the STI systems) in terms

of a limited number of data on publications, patents, spin-off

counts, and related statistics.

The research collective in Translation 2 is circumscribed to

researchers working with a few private databases and the manipula-

tions restricted to a few variables in these databases. Most secluded

Research collective
and manipulation

Framing and
reduction

Insights
from research

Secluded
research

Macrocosmos 1

Macrocosmos 2

Translation 2
Translation

Translation 1

Translation 3

Figure 3. Callon’s three stages of translation. Based on Callon, Lascoumes,

and Barthe (2009: 69).
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scientometrics seldom relies on theory (Gläser and Laudel 2007: 113),

and the theoretical framings are mainly about the communication

practices that leave traces in the databases (citations, co-

authorships, patent filing, or citing), not about other scientific prac-

tices. In particular, until recently no attention had been paid to the

interactions between STI indicators, their institutionalization and

use in evaluation, and their effects on research practices (Wouters

2014; De Rijcke et al. 2016; Kaltenbrunner and De Rijcke 2017)—

an omission that has led to problematic consequences in Translation

3. The research collective seldom includes qualitative research to

provide contrasting evidence. In the few cases that it was conducted,

it sometimes led to converging results (Martin and Irvine 1983), and

sometimes to contradictory evidence (Hicks 1987), suggesting an ex-

cessive reduction of complexity.

Problem framings, alternative perspectives or values are not dis-

cussed within this secluded space, in Translation 2. Instead underly-

ing framings are given in Translation 1, generally by policy makers

or companies funding the study. Not surprisingly, the analytical

lenses of scientometrics (e.g. coverage databases and classification)

tend to respond to the needs of those commissioning the study. This

means that STI indicators use framings that tend to reflect and sup-

port discourses and research agendas of dominant stakeholders in

STI policy. This dependence of scientometrics analysis on external

funding has long been highlighted as one of its weaknesses (Glänzel

and Schoepflin 1994). For example, the coverage of the most widely

used database, Web of Science, reflects US research profiles with a

strong coverage of biomedical research and poor coverage of non-

English journals (Chavarro 2017). Another case in point are sciento-

metric studies of nanotechnology in the 2000s, which often reified it

as an ‘emergent field’, although fine-grained publication and patent

clustering would have revealed it as consisting of disparate, and

sometimes non-converging, epistemic areas (Schummer 2004).

Finally, in Translation 3, the return of insights back to the macro-

cosmos, the institutionalization of STI indicators in evaluation has

meant that indicators are often used without care for its contextual val-

idity (Gläser and Laudel 2007). Pioneers in the policy use of scientomet-

rics such as Rip (1997) and Noyons (2001) proposed that validation

should take place not only in quantitative terms (i.e. in internal mathem-

atical logic within secluded research) but also through validation by

field experts, and by users—which at the time were thought of as re-

search managers, but we may now also think as relevant stakeholders.

However, in many scientometric studies, the contextualization of the

results is dispensed with one sentence explaining that the indicators

were ‘validated by experts’ without providing further details.

Thus, the Translation 3 from the STI scholarship back to the macro-

cosmos raises two serious concerns regarding their social robustness. The

first concern is whether STI indicators provided are perceived as valid or

meaningful by stakeholders’, given their specific contexts and values.

Without contextualization, indicators are inadequate, and the ana-

lysis can be harmful (Gläser and Laudel 2007; Waltman and Van Eck

2016). And given the political use of evaluation, there can often be dis-

senting understandings regarding appropriate contextualization.

The second concern is that, while many efforts have gone into dis-

cussing the descriptive validity of indicators [e.g. citation theories

(Leydesdorff 1998; Wouters 2014) or patents (Meyer 2000), potential

performative effects were not studied until recently (Weingart 2005;

De Rijcke et al. 2016).7 As put by Wouters (2017: 111):

By purporting to measure reality, [research evaluations] effective-

ly transform reality. (. . .) Peer review and performance metrics

do not so much record pre-existing quality, reputation or excel-

lence, but literally enact them. Outside of quality assessment

practices, ‘quality’ does not actually exist. Given the strong inter-

actions between quantitative indicators and qualitative judg-

ment, then, ‘quality’ in all its versions (excellence, impact, top,

etc.) is a hybrid result of the research evaluation exercises that

have blossomed at all levels in academia since the 1980s.

In summary, scientometrics successfully developed as secluded

research, as a form of expert knowledge that has achieved technical

brilliance within confined databases and their quantitative manipu-

lations (Translation 2). It has flourished thanks to its instrumental

utility to support policy in reducing complexity and in narrowly

framing science policy problems (Translation 1). However, in con-

ducting Translation 3, which reshapes the macrocosmos, the use of

STI indicators has shown to be problematic and lack social robust-

ness. In my view, this lack of robustness is due to the separation of

the technical expertise from the problem framings and the value-

laden contexts of applications.

The secluded nature of scientometrics has led the field to make

the same mistakes as scientific forestry. Reductionism and lack of

contextualisation were useful to foster ‘efficiency’ under narrow pol-

itical interests of productivist NPM agendas—but due to this nar-

rowing of vision and neglect for context, it has not paid attention to

its own problematic performative effects.

In the face of these problems, The Metric Tide report (Wilsdon

et al. 2015) proposed that research evaluation should adopt general

principles for ‘responsible metrics’: robustness, humility, transpar-

ency, diversity, and reflexivity. In the following section, I will argue

that the notion of ‘indicators in the wild’ can help us in rethinking

the role that STI indicators play in STI governance, identifying steps

towards meeting the principles of responsible metrics.

7. Developing STI indicators

Let us revisit the arguments made so far (see Figure 1 for an illustra-

tion). First, I argued that science policy is being shifted towards soci-

etal goals and that this raises demands for new indicators or

alternative type of quantitative evidence (Section 3). Second, I

reviewed scholarship proposing that in many STI issues, where there

is uncertainty and lack of value agreement, advice for policy should

not separate technical knowledge from decision-making (Section 4).

Third, I proposed that scientometrics fits with the notion of

‘secluded research’ (Sections 5 and 6), i.e. research that is carried

out without much interaction with stakeholders and the contexts in

which it will be used.

In this section, I argue that to adopt the notion of responsible

metrics, and to respond to new policy demands of addressing soci-

etal goals, STI indicators should follow the practices of what Callon

called ‘research in the wild’. Let me emphasize that this is not neces-

sarily about new or different indicators, but about indicators playing

a different role in policy appraisal.

In terms of responsible metrics, the need for ‘indicators in the

wild’ comes from the great diversity of communities in science and

innovation, with their disparate practices, institutions, social rela-

tions, values, and objectives (Galison and Stump 1996; Gläser et al.

2010). A case in point is the evaluation of impact case studies in the

Research Excellence Framework in the UK. The narratives of soci-

etal impact were so extremely diverse in their pathways and societal

contributions that the use of indicators is very hard to support, even
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if some policy makers might prefer the justification provided by ‘ob-

jective’ metrics.

If STI policy is to shift towards the pursuit of societal goals,

‘indicators in the wild’ are needed to understand the interplay be-

tween scientific choices, values, and social configurations in specific

contexts. Not all, but at least some quantitative analysts will have to

produce ‘rich descriptions’ of their topics of study and to engage in

deep dialogue with stakeholders. This does not mean asking for an

impossible amount of detail or falling into relativism. It means that

comparisons need to take into account relevant contexts, including

attention to both specific spaces and their values, to allow for plural

views. This also may mean to facilitate the exploration by stake-

holders of the rationales for the methodological choices (which carry

a normative consequences) used to build the quantitative descrip-

tions. Plural and conditional advice will result from this reciprocal

engagement between analysts (and their methods) and stakeholders

(and their contexts). Qualitative research evaluation can offer many

examples of adaptation to specific contexts (Crow and Bozeman

2005).

Let us now explore the construction of ‘indicators in the wild’ by

opening up secluded research in successive stages. Following Stirling

(2007), and in order of increasing difficulty, I propose that indica-

tors in the wild can be (and are already being) developed through:

1. Expansion of the research collective of quantitative evidence

(Translation 2)

2. Adaptation of indicators into contexts for plural and condi-

tional use (Translation 3)

3. Opening up problem framing by mapping options

(Translation 1)

7.1 Translation 2: Expansion of the research collective
Having agreed that one of the problems of scientometrics is its ex-

cessive reduction of STI systems to a small number of variables in a

small set of databases, the expansion of the databases, visualization

tools, and the type of researchers involved (the research collective) is

an obvious first step towards enriching this field of scholarship.

7.1.1 Data sources

Data sources have been already increasing diversified. We have seen

first a shift from a quasi-monopoly (Web of Science) to a quasi-

duopoly (with Scopus since 2005), except for regional (e.g. Redalyc

and Scielo in Ibero-America) and specialized databases (e.g. CAB

Abstracts in agriculture). This situation is changing with a new series

of more comprehensive open-access databases becoming available

(including crossref.org, 1findr.com, lens.org, and dimensions.ai,

among others). These databases are useful for providing contrasting

results. They would be even more useful if they were transparent

about their technical, financial, and legal conditions: for instance,

who and how decides the inclusion of journals, or how classifica-

tions are made. These understandings would facilitate the adapta-

tion of analyses to marginalized countries and fields, and the

scrutiny of biases. The use of classifications, ontologies, or thesauri

may also lead to new perspectives on the same data (Leydesdorff,

Rotolo and Ràfols 2012).

Another technical expansion is the shift towards new data sour-

ces, in part following big data approaches of using non-structured

data. In the case of publications, the Altmetrics manifesto (Priem

et al. 2010) suggested that social media data could be useful to

measure ‘impact’. While the meaning and usefulness of purely

counting mentions in Twitter or Facebook remains highly contested

(Haustein, Bowman and Costas 2015; Robinson-Garcia et al.

2017), social media data might be valuable for more elaborate ana-

lysis such as network approaches (Robinson-Garcia, van Leeuwen

and Ràfols 2018). Similarly, in the case of innovation measures, so-

cial media data are being used to map innovation activity and net-

works. NESTA has been particularly active in this dimension

(Mateos-Garcı́a 2018).8 Other approaches include carrying out se-

mantic analyses from text scrapes from websites (e.g. on charities,

Klavans and Boyack 2014; on technological companies, Gök,

Waterworth and Shapira 2015), or combining STI with other sector-

al statistics such as health (Evans, Shim and Ioannidis 2014; Ràfols

and Yegros 2018) or agriculture (Ciarli and Ràfols 2018).

7.1.2 Processing and visualization techniques

New data algorithms and visualisations tools are allowing a funda-

mental transformation of how analysts present and how users relate

to quantitative evidence. Visualization techniques can show com-

plex quantitative data in intuitive ways. Interactive methods allow

the users to change classifications or analytical perspectives, and to

obtain new analyses dynamically (on-the-fly) (Van Eck and

Waltman 2017; Fortunato et al. 2018). Zooming-in and pop-up of

information functions allow to dig into the details of some specific

parts of the quantitative evidence, and to go back-and-forth in the

aggregation of categories (Latour et al. 2012; Venturini et al. 2017).

These techniques may in principle greatly facilitate users to re-

open critically and re-do the analyses to fit with their own perspec-

tives and interests. In practice, this deluge of choices may overwhelm

users. Also, new visualizations are still highly stylized representa-

tions of complex dimensions—and thus may mislead users by creat-

ing unstable descriptions and artefacts. Therefore, the success of

these new methods will depend on the cooperation in Translation 3,

below, between computational experts guiding stakeholders through

the new techniques into the details of the data algorithms, and stake-

holders guiding experts in their contextual spaces (Waltman and

Van Eck 2016).

7.1.3 Research communities

Another transformative change is the emergence of social studies on

the use of STI indicators. Until recently, only a few scholars such as

Godin (2002) and Wouters (1999) had carried out empirical qualita-

tive studies on the history and sociology of scientometrics and its

role on science policy. Yet since the 2010s, there is a growing com-

munity of scholars scrutinizing the uses and institutionalization of

indicator-based evaluation, following the type of work that Porter

(1996) and Desrosières (2002) had carried out on statistics in other

areas of public policy (Rottenburg et al. 2015). See, for example,

work by Pontille and Torny (2015), the special issue by Fochler and

De Rijcke (2017), or by Thomas Heinze and collaborators (Jappe,

Pithan and Heinze 2018). These contributions are important for

understanding the position and possibilities of indicators work in

STI systems. Other valuable insights can come from social scientists

working on critical data studies or digital humanities (Marres and

Gerlitz 2016; Venturini et al. 2017).

In summary, in the past decade there is a significant broadening

of the research collective of STI indicators, certainly in terms of the

data and tools and partly in terms of the research and professional

communities involved—which may reflect policy demands.
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7.2 Translation 3: Contextualization and participation for

plural and conditional use
In relation to Translation 3, the use of indicators back into the

world, it is worth remembering Barré’s (2004 2010) emphasis on

their ‘political nature’: the choice and interpretation of indicators

are value-laden and political processes. The value of indicators lies

in that they facilitate debate in specific contexts, ‘enabling collective

learning’ in policy arenas. Responsible metrics is about providing

scientometric analyses that can be scrutinized, adapted, and inter-

preted by stakeholders of specific contexts, so as to facilitate discus-

sion about research strategy and prioritization. In my view, this

involves two parallel processes: contextualization and participation.

They go hand in hand because contextualization not only applies to

geographic, social, and epistemic conditions of the evaluation but also

to value preferences of the stakeholders involved. Participation is thus

useful because stakeholders can contribute an understanding of their

contexts (and whether they see them properly captured by data algo-

rithms), and of their preferences, shaped by values and interests.

The pluralization of the research collective through enrichment

of databases, more fine-grained topic classifications (Gläser, Glänzel

and Scharnhorst 2017; Klavans and Boyack 2017), seductive visual-

izations (Chen and Leydesdorff 2014), and new statistical methods

to reveal uncertainty (Schneider 2015) are developments that might

favour a context-sensitive use of indicators. Similarly, the increasing

importance of democratization and public engagement in research

governance (e.g. in RRI discourse) might favour participation

(Stirling 2015).

However, the political economy of indicators does not help in

fostering contextualization. Gläser and Laudel (2007: 119)

explained how the position of scientometrics between science–policy

‘patrons’, commercial marketing, and specific managerial demands

militated against contextual adaptations (‘modalities’ in Gläser’s

terms) and favoured its spread as ‘a universal tool that measures re-

search quality’.

Progress towards a better adaptation of indicators to specific

contexts and participation has been fairly limited. This is, in a way,

surprising, given that many research constituencies see indicators as

unstable, incorrect, or irrelevant (Molas-Gallart and Ràfols 2018)

and particularly given the various types of discrimination they may

foster (Vessuri, Guédon and Cetto 2014).9

Yet there are some interesting cases of indicator contextualization.

For example, the University Medical Centre of Utrecht (UMCU)

embarked on a wide consultation process so as to produce a portfolio

of indicators representing UMCU’s values regarding the balance be-

tween research inspired by curiosity and research driven by clinical

needs (Benedictus and Miedema 2016: 454):

This led to a suite of semi-qualitative indicators that include con-

ventional outcome measurements, evaluations of leadership and

citizenship across UMC Utrecht and other communities, as well

as assessments of structure and process, such as how research

questions are formed and results disseminated. We think that

these shifts will reduce waste increase impact, and attract

researchers geared for collaborations with each other and with

society at large.

Another example is evaluation of development policy. This is a field

that had already shown that for indicators of properties such as pov-

erty, ‘counting’ is dependent on ‘who is counting’, i.e. on the contexts

and values of the stakeholders (Chambers 1995). Not surprisingly,

thus, evaluation of ‘research-for-development’ has been particularly

sensitive to the use of locally meaningful indicators (Douthwaite et al.

2007; Lebel and McLean 2018), given that conventional STI indicators

are perceived as ‘sending negative signals to scientists willing to con-

duct research on contextualized agendas, particularly those negotiated

with non-scientists’ (Bianco, Gras and Sutz 2016: 399).

From these experiences, it follows that indicator design may also

need to change to help users choose and interpret the forms of quan-

titative evidence relevant for their specific conditions, and which fa-

cilitate constructive discussions. Traditional ranking of a

unidimensional indicator provides unitary and prescriptive advice,

which prompts the closing down of decision-making (Ràfols et al.

2012b). Instead, for opening up the debate, it is useful to build forms

of evidence that allow users:

1. dig into the underlying data and algorithms and to see what is

behind the numbers (e.g. disaggregating categories)

2. explore robustness of descriptions (e.g. showing uncertainties),

3. show contrasting dimensions and options (e.g. via science maps),

4. help users reflect on the relation between options against their

values and interest (e.g. by highlighting in a science map the

options chosen by stakeholders with explicit interests)

Some simple methods can help in this work towards pluraliza-

tion. For example, as illustrated in Figure 4, unpacking one compos-

ite indicator (here the European Innovation Scoreboard

performance) into some of its constituent dimensions allows to see

that that countries with similar performance may have very different

strengths in innovation (Grupp and Schubert 2010).

More complex, novel interactive visualizations offer great possi-

bilities to support the production of quantitative evidence in a plural

and conditional manner that is useful for these participatory proc-

esses of contextualization.

7.3 Translation 1: Opening up problem framing:

Mapping diverse options
According to Callon, Lascoumes, and Barthe (2009), the first stage

in translation, about problem framing and complexity reduction

(see Figure 3), is the most difficult step towards developing ‘research

in the wild’. Expectations of pluralization at this stage may be even

lower for scientometrics, given its dependence on commercial or in-

stitutional databases, and on external funding from policy.

However, the shift towards making explicit societal goals in STI pol-

icy, as discussed in Section 3, may open a window of opportunity.

Formulation of STI policy in terms that relate to improvements in

well-being, (e.g. as stated in SDGs) poses many practical challenges—

indicators for monitoring and evaluation being one of them. A focus on

societal goals defines unambiguously its expected outcomes (e.g. SDGs

goal 3.3. ‘end the epidemic of AIDS’), but it allows to considers a variety

of STI options (education, prevention, vaccines. . .) to pursue these goals.

Nevertheless, when these goals are framed in STI policies, there is a ten-

dency for incumbent voices to prioritize previously supported or main-

stream STI approaches, at the expense of alternatives (Stirling 2018: 1):

Trajectories in research and innovation are often conditioned not

only by declared aims (like mitigating the above global chal-

lenges), but also by more private and proximate interests. As a re-

sult, a variety of social and technical responses may be available

to address these global challenges that are more favourable than

status quo directions for change, but which may remain unduly

under-supported. (. . .) [A] number of alternative ‘socio-technical’

pathways for change may often be clearly more generally
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desirable than established trajectories. The central point is, that

even where these alternative pathways are scientifically realistic,

technically practicable, economically feasible and socially viable,

incumbency can prevent them becoming historically realisable.

A key contribution of ‘indicators in the wild’ would be making vis-

ible a diversity of STI options, in particular the options that are not pri-

oritised, i.e. relatively ‘undone’ (Frickel et al. 2010). For example, if the

goal is to improve health in relation to obesity, quantitative studies can
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Figure 4. Unpacking indicators: comparison between a unidimensional ranking and radar charts. The European Innovation Scoreboard provides a composite

indicator of innovation ‘performance’ by aggregating various analytical dimensions. A simple radar chart makes explicit the very different profiles by country

across dimensions, allowing interpretation. For example, see the disparate strengths in innovation for Denmark and Germany, or for Italy and Hungary, in spite

of their similar ‘innovation performances’.

Data source: European Innovation Scoreboard (2017). Based in Grupp and Schubert (2010).

16 Research Evaluation, 2019, Vol. 28, No. 1

D
ow

nloaded from
 https://academ

ic.oup.com
/rev/article/28/1/7/5184210 by m

anuja@
nsf.gov.lk, M

anuja Karunaratne on 18 M
arch 2021



show that STI can contribute through various agendas: by improving

the understanding of the social determinants, fostering changes in life

style, proposing medical treatments, or through discoveries based on

basic biology (Cassi et al. 2017). In this context, a valuable battery of

indicators would consider the trends in these different directions and ex-

plore how organizations serving different missions focus on different

issues (e.g. in avian flu research, Wallace and Ràfols 2018) or how dif-

ferent countries pursue disparate trajectories as illustrated in Figure 5

(e.g. in rice research, Ciarli and Ràfols 2018).

The aim is to make explicit efforts to counteract what Barré

(2018) calls the production of ignorance through indicators that is

achieved by focussing the attention of evaluation on narrow and

sometimes irrelevant aspects of research (e.g. international visibility,

when health is at stake). The framing in terms of diverse options will

later allow, in Translation 3, indicator users to adapt the indicators

and mapping to their perceived needs and values.

8. An agenda for ‘responsible metrics’ in a
changing political economy

In this essay I have developed a critique of current STI indicators

scholarship and proposed one agenda towards its pluralization.

Given that policy advice, in the face of uncertainty and lack of

value consensus, should not separate knowledge formation from

decision-making (Pielke, 2007), I claim that current scientometrics is

too focused on technical issues. An analysis of its institutionalization

and practices shows that STI indicators are too reductionist and

developed in isolation from the contexts of application. Their wide-

spread use is often ‘guided by the immediate interests of science pol-

icy and planning’ (Glänzel and Schoepflin 1994: 376), even when

they lack analytical validity or social robustness.

In the face of these practices, there have been calls for ‘responsible

metrics’ (Wilsdon et al. 2015, 2017). I have argued here that Callon’s

agenda for democratizing expertise with ‘research in the wild’ can be a

useful analytical perspective both for improving scholarly scientomet-

rics and for facilitating a more plural and progressive use of quantita-

tive evidence in STI management and policy. I propose three lines of

action:

1. To continue ongoing efforts to expand the data sources, processing

and visualization techniques used, and research communities (par-

ticularly those in qualitative modes) developing scientometrics.

2. To engage with a more diverse set of stakeholders and develop

forms of quantitative evidence that facilitate their contextualization

through participation, allowing for plural and conditional advice.

3. To open up analytical framings, so as to foster a more even at-

tention to diverse STI options—particularly in STI policies aim-

ing at societal goals.

Figure 5. Map of research options in rice research. This is a form of quantitative evidence that highlights the diverse thematic options published on rice

research. Based on co-occurrence of specialised descriptors in the database CAB Abstracts.

Source: Ciarli and Ràfols (2018).
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Similar discussions on indicator use are occurring in other sectoral

areas—in particular the debate on how to overcome simple indica-

tors with undesirable performative effects and to design indicators

that facilitate democratic participation (Dahler-Larsen 2011;

Lehtonen 2012). Gross domestic product measurement is a promin-

ent and illustrative example:

Participatory research programmes, combined with active civil soci-

ety organizations, promote a need for debates and more democratic

decision-making processes. Expertise can no longer be limited to

top-down application of scientific knowledge and indicators should

reflect and contribute to this democratic move. How can and do

indicators get involved into this democratic move? How is this

enlarged participation of actors into the definition and shaping of

indicators changing the modalities of their construction?

Mismeasuring our lives by Stiglitz, Sen, and Fitoussi (2010)

For this transformation from technical indicators to contextually

meaningful indicators to occur, scholarship in STI indicators needs

to be more thoroughly engaged with other research fields in particu-

lar sociology of science, STS, economics of innovation, and innov-

ation management. This does not mean rejecting or withdrawing

from the traditional focus on statistical patterns, but rather to com-

plement them with theories, methods, and empirical insights from

neighbouring fields.

Since the communities of sociology of science and quantitative

studies of science split in the early 1980s, there have been recurrent

calls for dialogue (Leydesdorff 1989; Woolgar 1991; Leydesdorff

and Wouters 1996), with little success (Gläser and Laudel 2007:

113). New communities around Altmetrics (Priem et al. 2010) and

computational ‘science of science’ (Fortunato et al. 2018) maintain

or even heighten the seclusion of ‘data-driven research’.10 The gap

between scientometrics (ISSI conference), economics of innovation

(Schumpeter conference), research policy (Eu-SPRI conference), or

innovation management (DRUID conference) may not be as stark

but is still notorious.

The lack of engagement of scientometrics with contextual and

participatory approaches in spite of problematic uses (DORA 2013)

may be seen as stemming from its weakness in the political economy

(Glänzel and Schoepflin 1994).11 First, scientometrics has not suc-

ceeded at institutionalizing its professional branch and thus lacks

mechanisms to enforce codes of conduct or quality standards to

practitioners (Jappe, Pithan and Heinze 2018). Second, its income

depends on external funding or contract research, which comes

from policy and management, rather than the civil society organisa-

tions or non-elite researchers which would benefit from wider stake-

holder participation. Finally, most relevant databases are owned by

private companies which constrain the uses. Under these conditions,

with no professional authority nor strong public support, it seems

difficult for STI indicators communities to take on an agenda for

democratization of their knowledge.

A decade ago, as a response to poor use, misuses and abuses of

STI indicadors, there was still hope that public institutions might

support ‘the professionalisation of bibliometric evaluations by secur-

ing the independence of the profession from both its source of data

and its customers, and by strengthening ‘disinterested’ academic

work’ (Gläser and Laudel 2007: 119). Instead, and against the early

visions of open science (Bilder, Lin and Neylon 2015), we have wit-

nessed an increasing concentration of scientific information infra-

structure and consultancy work in the hands of large commercial

oligopolies (Larivière, Haustein and Mongeon 2015). Through a

web of subsidiaries, these companies have begun to provide moni-

toring and evaluation services to NPM demands through ‘platforms’

(Jappe, Pithan and Heinze 2018) that capture information traces at

different points of the research pipeline (from project to ‘societal im-

pact’) and aim at integrating them in standardized Current Research

Information Systems.

This re-configuration of the political economy of ‘S&T metrics’

along the lines of ‘platform capitalism’ (Mirowski 2018) may lead

to a transformation of research evaluation and monitoring govern-

ance, in which commercial and/or centralized information infra-

structures might have further influence in producing even more

‘uniformizing’ perspectives on STI systems. This transformation of

evaluation governance poses serious dangers, in the same way that

unchallenged hegemony by Facebook or Google is now seen as pos-

ing a threat to pluralism and democracy after the Cambridge

Analytica’s scandal.

This shift in the political economy of indicators towards ‘platform

capitalism’ gives powerful reasons to communities working on STI

indicators to embrace this agenda for ‘responsible metrics’– stepping

beyond secluded databases and critically engaging with policy makers

and stakeholders, conducting ‘research in the wild’.

First, in instrumental terms: in the face of the potential standard-

ization of research evaluation, based on commercially available met-

rics, small institutes and consultancies have and can further develop

the know-how to deliver contextual indicators with stakeholder en-

gagement. In contrast, large commercial services of research evalu-

ation are less flexible. Second, in substantive terms: ‘STI indicators

in the wild’ provide insights that are more sensitive to stakeholders

needs, contexts, and values, and are that more socially robust thanks

to its inclusion of plural perspectives—and thus they fulfil the new

aspirations of STI policy to contribute to human well-being. And

third, in normative terms: ‘indicators in the wild’ is ‘the right thing

to do’, since it contributes to the democratizing of science.

We are perhaps at a turning point in research evaluation govern-

ance. On the one hand, a shift in the political economy of research

with pressures from infrastructure developers and commercial com-

panies towards further managerialism and standardization of evalu-

ation into ‘platforms’. On the other hand, the realization by

important stakeholders in STI that indicators cannot be simply

replaced or expanded, but that their role in research governance

needs to move towards sensitivity to epistemic diversity, pluralism,

and social robustness. If research genuinely aims to contribute to

human well-being, it is time to listen to the call for democratizing

science with a new approach to STI indicators.

Notes
1. I will use the term STI indicators and scientometrics as syno-

nyms. STI indicators tend to have a broader meaning clearly

including innovation activities. Scientometrics is often limited to

metrics of science. The purpose of using them as synonyms is to

convey that though science and innovation indicators are differ-

ent, they cover overlapping spaces and face similar challenges.

2. Rémi Barré was the director of the French Observatoire des

Sciences and Téchniques (OST), which is the main provider of

scientometric analyses for the French government. He also

held important positions in European science policy.

3. Ben Martin is a professor and former director of SPRU

(Science Policy Research Unit) at the University of Sussex and

editor of Research Policy. Diana Hicks is a professor and
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former chair of the School of Public Policy at Georgia Tech,

and an editor of Resarch Evaluation. Wolfang Glänzel is a

professor at KU Leuven, the director of ECOOM (R&D

Monitoring Centre), and an editor-in-chief of Scientometrics.

4. The discourse of efficiency was also apparently prominent in the

first liberal globalization, the heyday of imperialism at the end of

the 19th century, as famously put by Joseph Conrad’s character

Marlow in the beginning of The heart of darkness: ‘What saves

us is efficiency—the devotion to efficiency’ (Conrad 1899, 2006).

5. I am grateful to Luke Georghiou for pointing to me the South

African case.

6. For example, in the Leiden Ranking, if you take the propor-

tion of 10% top cited, and put the mouse near the measure,

you will be able to visualize the ‘stability interval’. According

to this stability, interval dozens of universities have citation

performances that are statistically difficult to differentiate ex-

cept for a few highly cited papers (see http://www.leidenrank

ing.com/ranking/2018/list).

7. Gläser and Laudel (2016) and Gläser (2017) have argued that

the specific causal effects of indicators are unclear. However,

I think it is reasonable to asume that indicators have per-

formative effects of some sort, even if causal relations are dif-

ficult to establish. Anecdotal evidence from case studies

shows that indicators have indeed influenced evaluation prac-

tices and researchers’ behaviours (de Rijcke et al. 2016;

Kaltenbrunner and de Rijcke 2017).

8. https://www.nesta.org.uk/feature/innovation-methods/innov

ation-mapping/

9. It would be interesting to explore the parallels between the

discriminations that social media algorithms produce (in

terms of race, gender, country, etc.) as a result of in-built

biases (Niklas and Pe~na Gangadharan 2018), and the work-

ings of STI databases and indicators.

10. The smaller community around ‘meta-research’ is also very

centred in large scale systematic analyses, though with a prag-

matic focus on health and reproducibility (Ioannidis 2018).

11. I thank Jochen Gläser for suggesting the points made in this

paragraph.
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Ràfols, I., and Yegros, A. (2018) Is Research Responding to Health Needs?

Social Observatory of La Caixa Foundation (refereed online publication),

March 2018. https://observatoriosociallacaixa.org/en/-/responde-la-investi

gacion-a-las-necesidades-de-salud> accessed 18 July 2018.

Robinson-Garcia, N. et al. (2017) ‘The Unbearable Emptiness of

Tweeting—about Journal Articles’, PLoS One, 12/8: e0183551.

Robinson-Garcia, N., van Leeuwen, T. N., and Ràfols, I. (2018) ‘Using
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