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Dissertation summary

Quantitative information is often assumed to have a strong, direct effect on policy and
decision-making. This dissertation is a critical comment to such assumptions. It questions
the strength of the epistemic authority of numbers and argues that the ideal of mechanical
objectivity of calculations may have limited impact on policymakers. The research is
mainly based on interviews with actors who provide quantitative information to
policymakers and with policymakers, both politicians and experts in the government

administration in Norway.

Three research papers make up the core of this dissertation. They address different aspects
of the provision of and the relation to epistemic authority with respect to quantitative
information in the field of climate and energy policy. Paper 1 discusses how policymakers
construct, interpret, and employ two Norwegian superior numeric targets, the first related
to greenhouse gas emissions and the second to the energy efficiency of buildings. A key
finding is that both targets were resulted from a co-production of science and politics — a
range of events, circumstances, and actors — over a long period of time and with
differences regarding the relative importance of science and politics. Paper 2 focuses on
the extra-calculative work by actors that engage in the provision of quantitative
information to policymakers. Such efforts were needed to make numbers understood and
considered relevant to policymakers. The concept of ‘numeric work’ was developed to
designate these additional activities. Paper 3 examine the use of numbers and how they
are perceived by policymakers. Drawing on domestication theory the paper shows that
quantitative information was not used unconditionally by policymakers. Rather, three
narratives of domesticating numbers were found among the interviewees. Together, the
papers demonstrate that numbers were not transferred in a linear manner from experts to

policymakers as assumed in the common linear-autonomy models.

In the introductory tie-up and conclusion essay, the epistemic authority of quantification
is further explored by focusing on science-policy relations. Through a theoretical

framework of bicameral models inspired by Bruno Latour and Robert Jomisko, combined



with the concepts of socialisation of technoscience and modalities, I explore how science-
policy relations influence the epistemic authority of numbers. The main finding is that
science-policy relations concerning quantification in Norwegian climate and energy
policy are inter-relational. The analysis show that both the experts providing the
calculations and the policymakers play an active role in shaping the epistemic authority
of quantitative information and thus how it is made use of. Furthermore, this dissertation
show that experts and policymakers’ interactions are messier than what is suggested by
Latour’s bicameral framework for analysing science-society relationships. Therefore, the
dissertation argue that epistemic authority is provided through, and shaped by, a ‘hybrid
interactional model’: close, interdependent, and repeated processes of interaction between

experts and policymakers.
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1. Introduction: Numbers in Norwegian climate and energy

policy

There was once a little goatling who had learned to count to ten. When he came to a
puddle, he stood for a long time and looked at his reflection in the water. “One,” said the
goatling. A calf walking nearby heard this.

“What are you doing?” asked the calf.

“I am counting myself,” said the goatling. “Shall I count you too?”

“If it does not hurt,” said the calf.

“It does not. Stand still, then I will count you too.”

“No, I dare not. My mother may not even let me” said the calf and withdrew. But the goat
kid followed and said:

“I’m one, and you’re two, one-two.”

“Mother!” roared the calf and began to cry, and then the mother came to the calf, the
farm’s bell cow herself.

“What are you roaring for?” said the bell cow.

“The goatling is counting me!” roared the calf.

“What is this about?” said the bell cow.

“I’m counting,” said the goatling. “I have learned to count to ten, like this: I am one and
the calf is two and the cow is three, one-two-three.”

“Oh, now he counted you too!” cried the calf. And when the bell cow realised what had
happened, she became terribly angry.

“I’ll teach you to make fun of my calf and me! Come, my calf, and we will punish him.”

The excerpt is from the story “The goatling who could count to ten” by the Norwegian
author Alf Praysen (1975). It is about a little goatling who starts counting all the other
animals, much to their reluctance. Nevertheless, the counting proved handy when all the
animals had to board a ferry, which only takes ten passengers. The story is about numbers
and the meaning of counting. Numbers have a particular meaning in the field of climate
and energy, for example, as targets and indicators related to sustainability transitions.

Numbers related to climate and energy policy are the focus of this dissertation.



The context of this dissertation is Norway, where energy has greater economic importance
than in most other countries. Policymakers describe Norway as an ‘energy nation’ which
emphasises the vital role of energy production. Norway is a large exporter of oil and gas,
but also renewable electricity. Thus, energy — and by implication also climate mitigation
— gets a lot of political attention. Norway has a rather transparent government which

contributes to greater ease in observing the construction and usage of quantification.

Three clarifications must be made before continuing. First, three articles make the
foundation of this dissertation. For the most profound understanding of this dissertation,
I advise readers to read these articles first, after this introduction. The articles are found
after the summary and synthesis essay. Second, in the summary and synthesis essay, [ use
the term ‘experts’ to describe actors that provide quantitative information to
policymakers, such as researchers, economists, engineers, and employees working with
quantitative information in ministries and directorates. In the articles employees in the
ministries and directorates are considered as both experts and policymakers: in paper 2
they are considered experts based on their role as providers of quantified information and
numeric work to policymakers. In papers 1 and 3 employees in ministries and directorates
are considered policymakers since their use and provision of numbers is involved in and
impact policymaking. Third, for language variation, [ use different terms when addressing
quantification: numeric information, quantification, quantitative information, numbers,

and measures. For the purpose of this dissertation, they are synonyms.

Climate change: perhaps the greatest challenge humankind has faced (IEA 2021), is
affecting every country in the world, disrupting national economies and the lives and
livelihoods (UN 2020). To secure the planet’s future, humankind must strengthen the
global response to the threat of climate change by keeping a global temperature rise well
below 2°C, preferably to 1.5°C, above pre-industrial levels, as called for in the Paris
Agreement (UN 2021). Limiting global warming requires limiting greenhouse gas
emissions, preferably net-zero, by 2050 (IEA 2021). The challenge calls for a
sustainability transition, which involves “fundamental changes in socio-technical systems
such as energy, food or transport that aim to address grand challenges in a way that meets

the needs of the present without compromising the ability of future generations to meet



their own needs” (Markard et al. 2020: 1). Sustainability transitions are measured by
quantitative achievements of quantitative goals. This is clearly shown in the Paris
Agreement where countries are required to plan and report on their efforts to reduce
greenhouse gas emissions (UN 2021). The agreement works on a five-year cycle of
increasingly ambitious actions. That is, every five years, countries are expected to update
and tighten their national emission targets. The EU recently increased its numerical goal
of emission reduction from at least 40% to at least 55% by 2030. Norway, not part of the
EU, has followed suit and tightened its goal from 40% to at least 50% and towards 55%
reduction by 2030, compared to 1990 levels (NDC 2020).

Thus, quantification is central in the making of climate and energy policy. This is clear
from national and international policy documents. The latest Norwegian White Paper on
energy, “Energi til arbeid” (Meld. St. 36 (2020-2021), concerns long-term value creation
from Norwegian energy resources. When reading the report, we see how numbers are
important for formulating goals for future achievements. The national climate goal is
presented as “at least 50 per cent and towards 55 per cent emission reduction” (p. 7), and
other goals are similarly articulated, such as: “... a goal of 60 GW of offshore wind by
2030 [for the EU], and 300 GW by 2050 (p. 8) and “by 2030, all new heavier vans, 75
per cent of new long-distance buses, and 50 per cent of new trucks will be zero-emission
vehicles” (p. 33). The White Paper illustrates how essential numeric information is to
explain achievements, for example, “[s]ince the government took office in 2013, more
than 16 TWh of new renewable power production have been developed” (p. 33). Also, at
a detail level, numbers are invoked: “Rockwool's rock wool factory in Moss has gone
from boiling coke in production to installing a new electric melting furnace, which
reduces emissions by about 80 per cent” (p. 37). Moreover, quantification is used to
compare Norway to the rest of Europe: “[i]n 2019, energy consumption from renewable
sources was 19.7 per cent in Europe compared to 73.7 per cent in Norway” (p. 21). The
report demonstrates the importance of quantification when articulating the present

situation and policy targets in the field of climate and energy.

In climate and energy policy, targets are quantified, and indicators are constructed to be

able to measure achievements. Numbers seem to offer a widely appreciated form of



authority emanating from a belief in “mechanical objectivity”: a form of objectivity that
strives to eliminate human intervention in the observation of nature, either by using
machines or through rigorous procedures (Daston 1995: 19; Daston and Galison 2007:
121). Knowledge based completely on explicit rules such as strict quantification through
measurement, counting, and calculation can therefore be characterised as mechanical
objectivity (Porter 1995: 7). The issue of importance is what we may call the epistemic
authority of quantitative information. The concept of epistemic authority has been
developed in social psychology to describe why laypeople accept what experts say,
emphasising that such acceptance is based on subjective perceptions (Raviv et al. 1993).
It is a form of trust that may emanate from the producers’ position in an institution, a
scientific discipline, or other sources of academic charisma (Clark 2008). Sharon
Traweek (2021) uses the concept to discuss problematic aspects of the exercise of
epistemic authority within and between disciplines. Others complain about the lack of
trust in science, about what may be considered as the loss of epistemic authority in science

(e.g., Collins 2014).

This dissertation questions the strength of the epistemic authority of numbers and argues
that the ideal of mechanical objectivity (Daston 1995) may have a limited impact on
policymakers. In different ways, the three articles in this dissertation study how epistemic
authority in particular cases of quantification may be constructed, negotiated and
perceived in the context of climate and energy policy. Policymakers are not uncritical
recipients of numeric information, which is acknowledged by the experts providing the
information, who interact accordingly with policymakers. Thus, we may see the experts
as employing what Sheila Jasanoff (2007) calls “technologies of humility”: disciplined

methods that accommodate scientific knowledge.

The reports from the Intergovernmental Panel on Climate Change (IPCC) demonstrate
how the quantification of climate and energy issues struggles to achieve epistemic
authority. To illustrate this, I briefly discuss the media coverage of how the latest [PCC
report, Climate Change 2021: The physical science basis (IPCC 2021 a) has been

received by political parties in Norway.



The United Nations founded the IPCC in 1988 to act as the body for assessing the science
related to climate change. IPCC’s purpose is to provide governments with scientific
information that they can use to develop climate policies, in addition to providing key
input for international climate change negotiations. As the amount of published climate
science knowledge is unmanageable for policymakers, IPCC regularly provides
assessment reports, which are comprehensive summaries made by scientists who assess
the thousands of scientific papers published each year about climate change: its impact,
future risks, and options for adaption and mitigation (IPCC 2021 b). The term ‘summary’
may be misleading as the reports tend to be quite long. The last report published in
2013/2014 was close to six thousand pages. For this reason, a summary of the summary

is made for policymakers.

Since the first report was published in 1990, reports have been issued every few years.
During 2021 and 2022 the sixth report in the series will be issued. A portion of the sixth
report, Climate Change 2021: The physical science basis was finalised in August 2021
(IPCC 2021 a). The report states that the consequences of climate change are stronger and
developing faster than scientists had thought. The changes will be more far-reaching and,
in many cases, irreversible. To limit global warming to 2°C, preferably 1.5°C, by the year
2100 (compared to the pre-industrial year, 1850), the report argues that we need to treat
climate challenges as an immediate threat that must be acted upon now. UN Secretary-
general Anténio Guterres declared the climate status to be ‘code red’ for humanity. He
also said the report must be the death knell for coal and fossil energy sources before they
destroy our planet, and asked all countries in the world to stop all exploration for fossil
fuels (UN Secretary-general 2021). The report concludes that if nothing changes, we may

experience 1.5°C as soon as the 2030s.

What type of work goes into the IPCC reports? I argue that they are the outcome of
numeric work. In the paper, Numeric work: the efforts of calculation actors to make
numbers count in climate and energy policy, we define numeric work as the efforts of
calculation actors when they engage in the provision of quantitative information to
policymakers. The concept addresses the additional activities considered necessary by

calculation actors to provide quantitative information with authority, and to make such



information trustworthy and robust. Obviously, calculations are not enough when there is
aneed to synthesise climate research. One would expect a document like the IPCC reports
to have a strong epistemic authority based on the amount of underlying scientific
knowledge. However, the media coverage of Norwegian political parties’ reaction to the

IPCC report shows that the epistemic authority of the reports is limited.

The leader of the Green Party, Une Bastholm, expressed that the report terrified her and
reminded her how life-threatening Norwegian oil policy is. Deputy leader of the Red
Party, Marie Sneve Martinussen, had a similar reaction and called the report a shocking
warning to the world community: “We must say no to new oil exploration (...) We need
a new environmental and industrial policy which is not tailored for the oil CEOs”. The
Socialist Left Party leader, Audun Lysbakken, called for action by telling the government
to stop twiddling their thumbs on the climate issue. In line with the Green Party and the
Red Party, the Socialist Left Party believes that Norway must stop oil exploration.
Sveinung Rotevatn, the Minister of Climate and Environment and Deputy Leader of the
Liberal Party, believes that what emerges from the report is a clear message that more
countries must promise to cut more than what has been already agreed to. In agreement
with the other parties mentioned, the Liberal Party believes that the production of oil and
gas must be scaled down more quickly (NRK 2021).

By contrast, the Labour Party, the Conservative Party, the Centre Party, and the Progress
Party, all believe that there is still room for new, undiscovered oil and gas fields in
Norway, even though the climate crisis is here now (Dagsavisen 2021). The Labour
Party’s energy and environmental policy spokesperson, Espen Barth Eide, said that they
would use the entire government toolbox to restructure the economy and help struggling
industries cut emissions. Furthermore, he emphasised that Norway has major advantages
in the industries that would cut world emissions, yet if we are to use those advantages to
create new industrial jobs, it requires that society acts now (NRK 2021). The Labour Party
still believes that the oil and gas industry must be developed, not phased out entirely
(Arbeiderpartiet 2021). Likewise, the Conservative Party pursue a policy where oil
extraction should be reduced, not phased out. Then Norwegian Prime Minister, Erna

Solberg, from the Conservative party said that she takes the report very seriously and that



emissions must be cut. Yet in discussions, Solberg refers to Norway’s White Paper
“Klimaplan for 2021-2030” (Meld. St. 13 (2020-2021); a plan that accounts for concrete
measures that will cut the country’s emissions by 50% in total by 2030 (NRK 2021), as

opposed to the IPCC reports.

The Progress Party has long been opposed to unilateral Norwegian climate measures,
which they believe have minimal significance for global emissions. When asked how
alarming the report is, the Progress Party First Deputy Leader, Ketil Solvik-Olsen,
answered, “I register that it is very alarming and will offer great challenges”. He went on
to say he is more worried about the left wing’s aim to phase out oil and calls such an

approach “headless” (NRK 2021; Nettavisen 2021).

The media coverage of the IPCC report shows division among Norwegian political
parties. It provoked strong reactions from the Green Party, the Socialist Left Party, and
the Red Party. Their rhetoric indicates that the report and its numeric information were
taken at face value, leading to the demand that Norway stop exploring for new oil and gas
sites. The Liberal Party has also called for action, however, they believe it must be taken
by other countries. The Conservative Party and the Labour Party seem to accept the report
in general terms, but their response in practice has been more lukewarm. The parties
acknowledge that climate issues are urgent and that actions are needed, yet, Solberg holds
to measures suggested in a White Paper, made prior to the IPCC report, when she
describes how to deal with climate change, now classified as an immediate threat. This
suggests that the then Prime Minister was not affected by the IPCC report. The Progress

Party expressed doubt about the report but did not consider it worrisome.

It is not surprising there are split views among the political parties. What is surprising is
the varying authority the report was given. A report made by hundreds of scientists who
reviewed thousands of scientific papers which were based on advanced models,
technology, satellites etc. should have substantial epistemic authority. The media
coverage shows that the report has epistemic authority in the political environments that
are receptive to it, such as the Green Party, the Socialist Left Party and the Red Party. The

report does not, however, have epistemic authority in the doubting political communities,



such as the Conservative Party and the Progress Party. Consequently, the report has what
can be called “relative epistemic authority”: an authority that is relative to the audiences
and the eventual mediators present in the debate. Moreover, the need for a summary of
climate science, such as IPCC reports, demonstrates that such information does not, in
itself, display authority, or at least that the authority is relative and requires mediation.
The White Paper illustrates the importance of quantification in the field of climate and
energy, while the IPCC report demonstrates that the authority of numbers is not obvious.

This suggests a substantial need for numeric work to mediate quantitative information.

Quantitative information is often assumed to have a direct effect on policy and decision
making (Muller 2018) and to be performative in itself. This dissertation is a critical
comment to such assumptions using a science and technology studies (STS) perspective
where science and technology, and their interaction with people are considered social
activities (Sismondo 2010). Therefore, numbers’ performativity must be examined. The
three papers in this dissertation explore three questions in numerical performativity: 1)
How are targets in climate and energy policy articulated and acted upon? 2) What
additional work by calculating actors is considered necessary when presenting numeric
information to climate and energy policymakers? 3) How is quantitative information
made sense of and used by climate and energy policymakers? In the summary and
synthesising section, I analyse how science-policy relations influence the epistemic
authority of numbers in Norwegian climate and energy policy. This dissertation seeks to
contribute to the social study of quantification through qualitative research interviews and
the examination of documents pertaining to the enactment and use of quantitative
knowledge in Norwegian climate and energy policy. I aim to provide a perspective on
political decisions that are poorly elucidated: how numbers are provided with epistemic

authority.

In the next section, I offer a summary of each of the three articles that form the basis of
this dissertation. I then discuss previous research about the authority of numbers before
going on to present the theoretical toolkit I used to synthesise the findings of the three
papers. In the cross-cutting analysis and discussion, I examine the common threads of the

articles — what can they tell us when read together as one story? I then present a more



comprehensive section of the methods used in my study as an extension of the methods

sections of the articles found after this summary and synthesis essay.
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2. Summary of papers

This dissertation consists of three papers: 1) “Transitions through numbers. A critical
inquiry into superior numeric targets in climate and energy policymaking”, 2) “Numeric
work: the efforts of calculation actors to make numbers count in climate and energy
policy” and 3) “Guided by numbers. The domestication of quantitative information by

Norwegian climate and energy policymakers”.

All three papers explore and discuss, albeit in different ways, the epistemic authority of
quantification in the field of climate and energy policy. Paper 1 discusses the construction
and perception of superior numeric targets and how they are managed by policymakers.
Paper 2 explores experts’ efforts to construct numbers and make them count. Paper 3 is
concerned with policymakers and civil servants’ sense-making and enactment of
numbers. In the cross-cutting analysis, | will provide a more comprehensive analysis of
what can be learned from the papers when they are read together as one story. But first, a

summary of the three papers.

2.1 Paper one: Transitions through numbers. A critical inquiry into superior
numeric targets in climate and energy policymaking !

This paper analyses what we call superior numeric targets in climate and energy policy,
which are targets intended as a basis of formulating more detailed sub-targets that may
be used to guide concrete policymaking. Quantitative targets have a central role in
directing governance, and in the assessment of the achievements and the efforts made to
reach aims: thus, it is important to study their emergence. The paper is a contribution to
the study of governance related to sustainability transitions, mainly to clarify what is

involved when such governance is based on quantification.

Drawing on interviews and political documents, this paper explores the biography
(Hyysalo et al. 2019) of two superior targets within climate and energy policy and how

Norwegian climate and energy policymakers have considered them. The first target is

! In revision. This paper is co-authored with Knut Holtan Serensen.
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Norway’s climate target under the Paris Agreement: reducing greenhouse gas emissions
by 50%-55% by 2030 compared to 1990 levels. The second target is Norway’s energy
target of an annual improvement of 10 TWh in the energy efficiency of buildings by 2030.
The former target is quite broad, the latter more specific. The two targets are not

independent but as the paper shows, their relationship is discursive and not quantified.

The paper show that both targets had a dynamic journey as outcomes of several events,
circumstances, and actors. However, findings show two distinct biographies, considered
as a set of stages. The superior numeric target of reducing greenhouse gas emissions was
consolidated, accepted, and embedded through co-production of science and politics,
resulting in considerable mobilisation of relevant actors. In contrast to the first superior
target, the 10 TWh target met with much more friction. The target was first consolidated
and adopted by politicians nearly a decade after it first was proposed. Still, it was not
embedded in the government administration although more qualitative goals of energy
efficiency improvements definitively were pursued. The 10 TWh target was co-produced

by science and politics, but it was mainly a political decision.

The paper shows that governance by numbers is not straightforward, at least not with
respect to sustainability transitions. Still, the perspectives of quantification studies are

fruitful to make sense of the governance of such transitions.

2.2 Paper Two: Numeric work: the efforts of calculation actors to make
numbers count in climate and energy policy 2

This paper focuses on how numbers are provided with epistemic authority: by studying
the efforts of calculation actors who work with climate and energy issues. The paper
draws on interviews with relevant experts in Norway: scientists, economists, engineers,
and civil servants working in ministries and directorates; who provide quantitative

information about energy and climate to policymakers.

2 In revision. This paper is co-authored with Knut Holtan Serensen.
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This paper departs from assumptions that quantitative information has inherent epistemic
authority and that such numbers shape policymaking, decisions, and assessments (Muller
2018). Previous research sees epistemic authority as emanating from authoritative
institutions (Desrosi¢res 1998; Porter 1995), from the pervasive use of numeric
information in modern society (Mau 2019; Muller 2018; Power 1997), and from scientific
authority (Latour 1987). One important finding of this paper is, however, that calculation
efforts are often insufficient to provide quantification with such authority. The
interviewees’ accounts show that they do not assume that the quantitative information
they produce is trusted without further effort. Thus, activities beyond calculation work
were needed. My co-author and I introduce the concept of ‘numeric work’ to designate

these extra-calculation activities.

For quantification to be incorporated in climate and energy policy, experts consider
numeric work necessary. Numeric work is done both orally and in writing, mainly
focusing on making quantitative information understandable, trustworthy, and interesting
to policymakers. This is done through articulation work: attempts to explain how the
quantitative information is produced and thus why it should be considered trustworthy
because the processes of calculation are made transparent (Strauss 1988; Strauss 1985)
and translation efforts (Callon 1984; Latour 1987). Translation efforts mainly include
communication strategies to make quantification interesting to, and understandable for,

policymakers.

This points to an interesting feature of science-policy interactions. The relationship
between scientists and policymakers is often assumed to be linear and a one-way street:
where scientists move knowledge into society or policy without mediation efforts. What
we see in this case is that, firstly, science-policy relations are not one-way. The experts
are interested in engaging with policymakers and other potential users to increase the
possibility of embedding their information in climate and energy policy. Secondly,
experts do not detach themselves from their knowledge. Numeric work such as
simplifying, explaining, persuading, and engaging with policymakers — in the phase of
making quantitative information and after having disseminated it to society — illustrates

that experts don’t detach from the numbers.
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The main finding is that for numbers to be understandable, trusted, and interesting to
policymakers, they need to be mediated. The necessity of numeric work demonstrates that
politicians are not naive and uncritical recipients of numbers. The paper show that, in the
end, it is policymakers who decide policy and thus if numbers count or not. To conclude,
experts are concerned about the epistemic authority of the numeric information they have

produced, and make efforts to strengthen it.

2.3 Paper Three: Guided by numbers: The domestication of quantitative
information by Norwegian climate and energy policymakers>

As opposed to Paper 2, which focused on experts’ efforts to produce quantification with
epistemic authority, this paper studies the use of numbers and how they are perceived by
policymakers in energy and climate policy. As indicated in Paper 2, the need for numeric
work demonstrates that politicians are not naive and uncritical recipients of numbers. This
paper aims to question the assumption that quantitative information is used
unconditionally in activities such as policymaking, by empirically studying how
policymakers describe their use of numerical information and how they make sense of it.
Drawing on domestication theory, the paper explores policymakers’ distinct practices and
sense-making as well as involving cognitive activities related to learning of numeric

information (Serensen 2006).

This paper draws on interviews with members of Parliament, policymakers, and civil

servants working in climate and energy-related ministries and directorates.

Empirically, we find three main narratives of domesticating quantitative information in
climate and energy policy. The first and most dominating narrative is the pragmatic
narrative. The interviewees that have a pragmatic relationship to numbers have no
preference for either quantitative or qualitative information but need the information to
be correct and powerful. The second narrative is quantitative work; the interviewees in
this category have work tasks that are related to the pursuit of quantitative targets. This

makes their relationship to numbers routine and not a choice. However, they have a

3 In revision. This paper is co-authored with Knut Holtan Serensen and Marianne Ryghaug.
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nuanced relationship to the generalisability and uncertainty of numbers. The third
narrative is the ambivalent narrative, the people with this view regard numbers as good

and convincing information, but also as difficult to understand and communicate.

Based on policymakers’ accounts, this paper argues that quantitative information is not

used unconditionally in climate and energy policymaking.

2.4 Questions raised by the papers

When the three papers are read together, they consider the epistemic authority of
quantification in climate and energy policy in different ways. Paper 1 explores the
construction of superior numeric targets’ epistemic authority. Paper 2 argues that efforts
beyond calculation work are necessary to provide quantification with epistemic authority.
Paper 3 addresses how relevant policymakers and civil servants perceive the epistemic
authority of quantitative information. The papers argue that users of quantification, such
as policymakers and civil servants, are just as important for embedding such information
in climate and energy policy as the producers of quantification. This implies that the

epistemic authority of numbers depends on a manifold of actors and arenas.

Based on the papers, I ask two main questions: “How are quantification in climate and
energy policy provided with epistemic authority?”” and, “How do science-policy relations
influence the epistemic authority of numbers?”. These questions are answered throughout
this summary and synthesis essay. In the next section, I investigate how quantification
has been understood in scholarly literature. I then point to the importance of questioning
the performance of quantification, and the value of science and technology studies in
accounting for the complex relationship of social, cultural, and scientific aspects. This
leads to the cross-cutting analysis where the epistemic authority of quantification is

further explored by focusing on science-policy relations.
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3. Studies of quantification

I focus on producers and users of numbers in Norwegian climate and energy policy. I
explore the work of actors who provide numerical information to policymakers, and how
policymakers make sense of, and use such information. In this section, I first describe the
role of numbers in governance, before presenting the three ‘founding fathers’ of the social
studies of quantification. Then, I go more deeply into how previous research has
understood numbers and its understanding of how numbers are made authoritative.

Finally, I describe what I aim to contribute with this dissertation.

3.1 Governing by numbers

When something is quantified, it often appears more secure, well-founded, and credible
(Demortain 2019). Numbers appear to create trust, are easy to relate to, and provide a
clear basis for action (Daston and Galison 1992; Desrosi¢res 1998; Porter 1995; Power
1997). Numbers’ authority seems to originate from the way they are made — a production
that is seemingly based on strict procedures that strive to eliminate all forms of human
interventions, or what is called “mechanical objectivity” (Daston 1995: 19; Daston and
Galison 2007: 121; Porter 1995: 7). Numbers are described as “a key mechanism for the
simplifying, classifying, comparing, and evaluating that is at the heart of disciplinary
power” (Espeland and Stevens 2008: 414). Numbers give legitimacy to political power
in democracies by appearing as public rhetoric of disinterest in situations of contestation
(Rose 1991). As numbers have become important in governance, numbers’ authority has
become overrated. Thus, scholars often distinguish between hard numbers and soft words,
between quantitative and qualitative information, where quantitative knowledge is often
granted a higher authority than qualitative information. Scholars in many disciplines
emphasise that one must be aware of the power and limitations of current quantification
practise, and how they involve questionable gathering, interpretation, and use of

quantitative information (Satnan et al. 2011; Larsen et al. 2016).

During the 1980s, a shift in public administration happened, where governments

attempted to promote standardised procedures and more internal control (Hood 1995).
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The strategy was called, “New Public Management” (NPM). The idea of NPM is to create
market-like conditions within the government and non-profit sectors; and, thus, to run
these more like businesses (Muller 2018). NPM reforms are driven by economic, social,
political, and technological factors and are usually the results of financial or welfare crises
—highlighting the need for greater efficiency in the public sector. The growing dominance
of NPM is also associated with the ascendance of neoclassical economics and the
neoliberal accounting movement, which embodies a commitment to interventions and
control which are more indirect and distant seeking to act on, and through, the interests
and motivations of subjects and organisations (Rose and Miller 1992). This means that,
in the NPM ideology, policies and efforts are assessed through comparing quantitative
goals with quantified outcomes. Such quantitative monitoring practices can be found in
almost all areas of society. One example of NPM in the field of climate and energy is
Enova, a state enterprise established to contribute to meeting Norway’s climate
commitments and the transition to a low-emission society. Enova is particularly working
to make the production and use of energy more sustainable. They distribute grants to
private individuals and companies who implement energy efficiency measures. Budgets
and targets are decided on in four-year agreements with the Ministry of Climate and
Environment. In the current agreement, Enova aims to contribute to emission results
through the removal of the equivalent of 1.2 tons of non-quota CO2, as well as producing
innovation results in the amount of 5 billion NOK in triggered innovation capital. Enova

tracks work and the status of agreed-upon targets through frequent reporting.

Quantification is generally an important issue of policy — which I study through the
strategic research site of Norwegian climate and energy policy. Numbers can be used to
guide decision-making, point out directions for social development, benchmark such
developments, and formulate specific targets. This dissertation studies quantification
related to such activities: in both specific numeric information — Norway’s greenhouse
gas emission target, for instance — and quantification more generally, in the climate and

energy field.
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3.2 The emergence of quantification studies

As modern society became more and more governed by numbers, scholars engaged
critically with trust in quantitative information. Berman and Hirschman (2018) state that
studies of quantification cluster around four broad questions: 1) What shapes the
production of numbers? 2) When and how do numbers matter? When does quantification
make a difference? 3) How do we govern quantification? How should we govern
quantification? 4) How should scholars study quantification? This dissertation joins the
ranks of studies described in 1 and 2. In the following pages, I describe the development
of quantification studies, of whom Alain Desrosi¢res, Theodore M. Porter, and Michael

Power were central.

The French school of quantification was built up throughout the 1980s-1990s by Alain
Desrosiéres and a group of like-minded researchers. Their focus was on the classifications
that undergird quantification, and the production and use of statistics (Mennicken and
Espeland 2019: 226). Desrosiéres published the much-cited book, Politics of large
numbers, in 1998. His commitment to the dissemination of statistical information and his
interest in history led him to play a key role in the development of the critical approach
to statistics. Desrosieres (1998) questions the assumed obviousness of numbers by
examining the involved calculation practices and the resulting ‘black boxes’ constituted
by the indicators, categories, scoreboards, and other accounting and statistical tools that
serve as instruments of governance. Desrosieres shows how phenomena such as
unemployment, inflation, and poverty are measured by statistics, and then are used in the
description, discussion, and justification of policies. In his words, “[the numbers] are
inscribed in routinized practices that, by providing a stable and widely accepted language
to give voice to the debate, help to establish the reality of the picture described”
(Desrosieres 1998: 1).

Desrosiéres described quantification as a means “to express in numbers what was
previously expressed in words” (Desrosi¢res 2016: 184). The attractiveness of numbers
arises from their aura of impersonality, objectivity, and universality — these lend numbers
legitimacy. Yet, Desrosi¢res argues that data is not ‘something given’; rather, data is

constructed in accordance with certain procedures, using certain measurement tools, and

19



with numerous choices being made throughout the entire process of quantification.
Quantification is a task, a social activity, and an inextricably technical and social practice.
It is technical in that it involves measurement and social in that it involves agreement and

conventions (Desrosi¢res and Knott 2005).

During the same period the French school of quantification was emerging, scholars in
Germany and North America were working on the production and influence of statistics
(e.g., Porter 1986; Hacking 1990; Daston 1988). Like the French school, they focused on
the application and practical consequences of probability and statistics for fields such as
administration, public health, insurance, law, and the economy. They also investigated
the resources, the classifications, and the coordination that were required to produce
statistics. They also considered how quantification changes the way people understand
their world and act in it (Mennicken and Espeland 2019: 226). In his ground-breaking
book, Trust in numbers, Theodore M. Porter (1995) analyses how trust in numbers has
historically been produced and explains the political power of numbers in modern society.
The book offers a critical analysis of the rigours of quantitative analysis. Porter describes
quantification as a “technology of distance”, as something that replaces trust in people
with trust in numbers. Trust in numbers is derived from their ability to appear objective,
impersonal, fair, and safe (Porter 1995: 8). Quantification seems to be an exemplary
practice for the production of objectivity, as it replaces arbitrariness and idiosyncrasy.
However, the objectivity of quantification has nothing to do with objective truth. It has to
do with the exclusion of judgement, and the struggle against subjectivity. Porters’ main
message is that while qualities do not travel well beyond the local communities where
they are culturally valued, quantities seem to be more easily transportable: the more
precise the better. According to Porter, traditional face-to-face dealings have lost their
importance and have been replaced with longer chains of interaction and ‘faceless’ forms
of dependency. Porter argues that the change in dependency happened in the economic
and social transformation in the USA and Western Europe during the 19th century. As a
result, quantitative and procedural forms of accountability have become increasingly
important. Porters’ historical examples from the realms of cost-benefit analysis,
insurance, and accounting, show how numbers have been used to gain universal trust and

how official numbers are perceived as valid.
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In a political culture that idealises the rule of law, it seems bad policy to rely on mere
judgement. Arbitrariness and bias are the most usual grounds for the criticism of
bureaucratic officials. This makes the appeal of numbers especially compelling; a
decision made by the numbers — or by explicit rules of some other sort — at least has the
appearance of being fair and impersonal; in other words: “quantification is a way of
making decisions without seeming to decide” (Porter 1995: 8). The use of ‘scientific
objectivity’ thus provides an answer to the moral demand for impartiality and fairness.
Porter speaks of ‘mechanical objectivity’ — producing knowledge by rules to avoid
personal biases or preferences affecting the outcome — when explaining how
quantification gains its objectivity and authority. In line with many others (Rottenburg et
al. 2015; Silvast et al. 2020; Satnan et al. 2011; Lippert and Verran 2018), Porter is
critical of quantifications’ assumed objectivity, and shows that considerable efforts may
be required to produce epistemic authority. Thus, mechanical objectivity may not be

enough.

Another important area of quantification scholarship is critical accounting studies.
Accounting is recognised as crucial for the development of capitalism and for
apprehending the cognitive infrastructure of capitalism., including how standardised
methods for valuing and pricing are created. In the 1970s, Anthony Hopwood and a group
of accounting scholars challenged the view of accounting as a technical, objective
enterprise, insisting instead that the sociological, organisational, and social-psychological
dimensions of accounting practice were crucial for understanding how accounting
techniques are created and used (Mennicken and Espeland 2019: 227). Two decades later,
Michael Power (1997) published the book The audit society where he shows how
quantification is at the heart of economic entities, corporations, markets, and the people
that inhabit them. Power critically examines the meaning, nature, and effects of auditing
and explores ‘audit’ as a principle of social organisation and control. Decentralisation of
the nation-state in the twentieth century led to an ‘audit explosion’ where individuals and
organisations suddenly found themselves subject to new or more intensive accounting
and audit requirements. The concept of the audit society goes even further, designating
what is considered ‘new and important’ public administration practices, demanding that

everything be converted into numbers for knowledge-based policy decisions, and thereby
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make them auditable. Power argues that numbers are not something that just “exist”, but
that they must be ‘designed to be applicable’ within defined limits in society. He also
warns that auditing tends to have unintended and dysfunctional consequences for the

practices that are being audited.

Espeland and Stevens’ (1998) examination of commensuration provided a springboard
for subsequent work on metric power. Recently, research has turned to quantification and
commensuration in transnational governance (Merry et al. 2015; Rottenburg et al. 2015)
and what some have termed the “algorithmic society” (Mennicken and Espeland 2019:
227). As new metrics and technologies enter society, quantification research grows and
seems to be entering a stage of maturation and consolidation (Demortain 2019); various
journal special issues, edited volumes, and literature reviews testify to this (e.g.,
Mennicken and Espeland 2019; Berman and Hirschman 2018; Larsen and Reyrvik 2017;
Bruno et al. 2016).

Quantification research is abundant in multiple disciplines: sociology, accounting, social
anthropology, history, and philosophy, to name a few. In STS, scholars have focused on:
numbering and enumerated entities (Verran 2010; 2015); the relation between numbers
and authority (Asdal 2008; 2011; 2014); the intersection of quantification and
qualification; and the neologist term ‘qualculation’ (Cochoy 2008; Callon and Law 2005).
Other STS perspectives on quantification examine how valuing something relates to
numbering it (Helgesson and Muniesa 2013; 2017); indicators (Bowker and Star 2000;
Lampland and Star 2008); and numbers as immutable mobiles (in actor-network theory:
Latour 1987). Across research disciplines, themes such as governance by numbers,
performance measures, and the relationship between valuation and quantification have

been studied (Mennicken and Espeland 2019).

3.3 A critique of linear thinking regarding calculation practices
Much of the quantification literature focuses on calculation practices: in regards to
framing, validity, and reliability (Setnan et al. 2011; Porter 1995; Larsen et al. 2017), the

question is, however, if calculation practices give a correct picture of the situation.
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Calculations are typically done by stripping away the actual context of their production —
often conflictual and subjective, — and the ambiguous detail of the phenomena they claim
to represent. Thus, it is argued that numbers may hide as much as they reveal (Espeland
2015; Piattoeva and Boden 2020). What makes understanding calculation practices vital
is that quantification is a pervasive feature of current societies. “The ‘modern’ world
sometimes describes itself in seemingly magical numbers that hang in mid-air,
unconnected either to a grammar or a grounding” (Guyer et al. 2010