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Abstract

This dissertation investigates measurement practice in the social and behavioural
sciences in order to address the challenges that arise when measuring phenomena in
these fields.

The studies in this dissertation argue that there is continuity in the notion of
measurement accuracy across the natural, social, and behavioural sciences because
measurement assessment practice, and the notion of accuracy it relies upon, exhibits
important similarities across disciplines. As with physical measurement, social and
behavioural scientists assess the reliability of measurement by looking at the
robustness of the outcomes across multiple measurements of the same parameter.
Consistency across different measurements is taken as a sign that the outcomes can be
attributed to what is measured. Scientists can improve this consistency by detecting
and correcting for errors. In this assessment practice, the accuracy of measurement is
the degree of agreement among multiple measurements of the same parameter.

However, due to the nature of the phenomena being studied, social and
behavioural measurement involves a greater degree of approximation and requires
more flexibility in the measurement procedures and assessment methods. Many of the
phenomena studied in the social and behavioural sciences are multifaceted and/or
loosely defined and therefore some measurement procedures cannot be modelled to
the same level of detail as the measurement of well-defined physical quantities. As a
result, the measurement of these phenomena necessarily involves greater degrees of
approximation. Social and behavioural phenomena, moreover, often change over time
and have different characteristics across contexts, and as such might require partially
distinct kinds of measurement. Additionally, unlike in the physical sciences, social and
behavioural phenomena are often morally laden and as a consequence their
measurement requires making value judgments, which are highly sensitive to the
context of application. Therefore it is not obvious that a standardised definition of
these complex and changing phenomena is the best epistemic strategy to pursue.
When measuring these phenomena, scientists face a trade-off between the need to
standardise measurement practice in order to improve comparability and facilitate the
accumulation of knowledge, and the demand to tailor the definition to the specific
contexts being studied.

In my view, context-dependency and approximation do not lead to pessimistic
conclusions about the reliability of measurement in these fields, but should rather be
seen as guiding measurement practice and the employment of its outcomes. For
instance, to deal with context-dependency, scientists can adopt strategies that trace
regularities in context-dependence and improve the comparability across context-
dependent measurements. When the measurement is influenced by the purpose and
context of application, what counts as good measurement is also sensitive to purpose
and context, and therefore can admit different degrees of approximation. The studies
in this dissertation suggest ways to improve how scientists deal with these challenges
and warn against ways of using the outcomes that can raise conceptual or
epistemological doubts.
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Part |: Introductory essay

1. Introduction. Measurement practice across disciplinary
boundaries

Measurement is praised for providing standardised procedures that can be used across
contexts and for producing results that can be interpreted in the same way by different
subjects, thereby facilitating the comparison and accumulation of knowledge. With its
application to the physical sciences, measurement came to be considered a reliable
source of knowledge. The application of measurement in the social sciences, but also
in psychology and psychiatry,! however, is much more contested and frequently
provokes heated debates about what is being measured and how.

In the social and behavioural sciences, the definitions of the parameters being
measured rarely enjoy a level of consensus comparable to the general acceptance of
well-defined physical quantities. One reason is that many of the phenomena studied
in these fields, like poverty or quality of life, are characterised by clusters of features
with no clear boundaries, and this makes it difficult to come up with a precise
definition of these phenomena. For example, quality of life has multiple dimensions,
such as psychological, material, and environmental ones, and it is characterised by an
open-ended list of features like absence of pain, freedom, social mobility, and wealth.
Moreover, the phenomena studied in these disciplines often change over time and
have different characteristics across contexts, and therefore might require partially
distinct kinds of measurement. For instance, what counts as being in poverty can vary
greatly across countries. Standardising the measurement of such complex and
changing phenomena might not be the optimal epistemic strategy, because it would
require foregoing many of its context-dependent characteristics. Standardisation, in
fact, requires choosing a definition to be used across contexts, and therefore a
standardised measurement is inadequate for capturing features that vary depending on
the context of application. When measuring context-dependent phenomena, scientists
face a trade-off between two competing desiderata: standardising the measurement in
order to improve comparability and facilitate the accumulation of knowledge, and
tailoring the measurement to the context under study to capture what is most relevant
for the purpose at hand.

Another set of challenges regards the assessment of social and behavioural
measurement. When the phenomena being measured are complex and context-
dependent, scientists might be unable to meet the conditions for repeated
observations, or to achieve the same kind of controlled variations as in the evaluation
of well-defined physical measurement. As a result, the assessment of measurement in
these disciplines involves a greater degree of approximation. Finally, social and
behavioural scientists are often interested in measuring morally charged phenomena
like poverty, inequality and well-being. The measurement of these phenomena
requires making value judgments. For instance, measuring inequality requires making

! In what follows, I refer to this group of disciplines as the social and behavioural sciences. It
includes the social sciences, various branches of psychology, and also psychiatry and large parts
of medicine.



Introduction

choices about what distribution of resources is desirable. These choices impact on the
reliability of the measurement and its scope of application and, as a consequence, the
measurement of morally charged phenomena can be criticised on ethical grounds.
Measurement in the social and behavioural sciences thus raises specific
epistemological questions, such as ‘how is it possible to measure parameters that are
context-dependent and morally charged?’; ‘what is the best way to conceptualise these
parameters for the purpose of measurement”; “how can one tell whether the
outcomes provide information on what is measured and how well do they do so?’; and
‘how much of the social world can in fact be measured?”’

This dissertation contributes to addressing these questions by studying
measurement practice in the social and behavioural sciences. There are two main
motivations for investigating this topic. First, measurement in these fields is largely
neglected in the philosophical literature, which instead focuses mainly on physical
measurement. This is a drawback for improving the quality and the social impact of
measurement in these disciplines. Driven by the demands of evidence-informed
policymaking and evidence-based medicine, the application of measurement in the
social and behavioural sciences is increasingly expected to arbitrate in the design,
selection, and implementation of policy in areas ranging from health to economic
development. However, the reliability of these measurements is contested, and
therefore their impact on science and policymaking has also been challenged. The
investigation of the epistemological basis underlying measurement practice in these
fields has great potential both to contribute to understanding measurement practice
outside the physical realm, and to improve social and behavioural measurement and
promote the meaningful employment of its outcomes.

Second, the focus on measurement practice provides a new way of looking at
the epistemological justification of measurement in these fields and the conditions
under which it is reliable. This approach, therefore, promises novel solutions to the
challenges that arise when measuring social and behavioural phenomena. Indeed, it is
only recently that philosophers have turned their attention to measurement practice
and the various tasks it involves. The philosophical literature on measurement has
traditionally focused on topics like the metaphysics of quantities, the semantics of
measurement, and the mathematical foundations of scales. Issues related to the
conditions that make measurement reliable and practical strategies to evaluate and
improve its accuracy remained relatively unexplored. Contemporary literature on the
‘epistemology of measurement’ have instead begun to engage with measurement
practice and the various tasks it involves, such as the definition of the parameters,
instrument design and calibration, and especially the correction of errors and the
evaluation of measurement accuracy (Chang 2004; van Fraassen 2008; Tal 2011;
2016; 2019; Frigerio, Giordani, and Mari 2010; Boumans 2006; 2015). Some of these
philosophical works, moreover, have elaborated modelbased accounts of
measurement that emphasise the role of theoretical and statistical models in
measurement.

The studies included in this dissertation address some of the challenges that
arise when measuring social and behavioural phenomena by clarifying the conceptual
and epistemological presuppositions underlying measurement practice in these fields.
The account of measurement practice that emerges from these studies emphasises the
role of representation in the development of measurement and the interpretation of
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its outcomes. While measurement always involves a concrete procedure for assigning
values to the parameter of interest, the outcomes also depend on the way in which the
parameter and the measurement procedure are represented by models. Indeed, social
and behavioural scientists gather empirical indications such as survey responses and
interviews, but these indications need to be corrected and interpreted on the basis of a
model of how the measurement works. For example, scientists collect and analyse
survey data to obtain values for parameters like unemployment, living standards, and
inequality, but this data must be revised on the basis of theoretical assumptions about
the parameter of interest and the population under study. When there are reasons to
assume that individual responses are influenced by systematic sources of error,
scientists correct the outcomes for misreporting.

Rather than drawing pessimistic conclusions about the reliability of
measurement in the social and behavioural sciences, this dissertation takes a
constructive approach to deal with the challenges that arise in these disciplines. The
dissertation argues that scientists can mitigate some of the problems of social and
behavioural measurement by using specific methodologies and suggests ways to
evaluate and improve their strategies. In particular, the dissertation articles find that
the inferential pattern underlying measurement assessment, and the empirical
conditions for reliability, shares some similarities between the natural, the social and
the behavioural sciences. Therefore, the notion of measurement accuracy appears to
cross-cut disciplinary boundaries. On the other hand, these studies raise questions
about the feasibility and usefulness of using the methods of natural scientists when
measuring parameters in the social and behavioural sciences. For instance, the
measurement of national inequality admits different degrees of approximation,
because scientists are willing to rely on slightly less accurate outcomes if this facilitates
comparisons across countries and over time. What counts as the best epistemic
strategy for the purpose of informing redistributive policies within a country is not the
same as that for making comparisons across countries and time periods. Therefore
measurement assessment strategies must be tailored to the purpose at hand. To deal
with context-dependency, moreover, social and behavioural scientists have developed
flexible measurement procedures, which allow them to trace regularities in context-
dependence and thereby provide grounds for comparisons across contexts. For
example, the measurement of relative poverty can be adapted to different living
standards across countries. In my view, therefore, approximation and context-
dependence are not problems as such, but rather guides measurement methodology
and the employment of the outcomes.

This introduction surveys some central debates in the epistemology of
measurement, especially as related to social and behavioural sciences, after which it
highlights the main questions that are addressed in the dissertation articles.

2. The epistemology of measurement

The contemporary philosophical investigations on the epistemology of measurement
form a broad and variegated literature that engages with a variety of topics concerning
measurement practice and the tasks it involves. In this section, I focus on three
debates in particular, all of which have farreaching implications across disciplines.

11
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The studies included in this dissertation adapt and combine insights from these
debates to address the challenges that arise in social and behavioural measurement.

2.1. The problem of coordination

Scientific theories and models contain quantitative parameters like distance,
temperature, volume, growth rate, and unemployment. To achieve empirical
significance, these parameters must be linked, or ‘coordinated’, with procedures that
enable us to determine their values. Philosophers have long been interested in how
measurement allows theoretical concepts to be linked to empirical indicants. The
problem is that, prior to the construction of an accepted measurement procedure,
there is no evidence to confirm the rule for are assigning values to the parameter of
interest. For instance, background theory concerning temperature and its relationship
to the expansion of thermometric substances is required for the design of a
thermometer. Testing this theory necessitates a reliable method for measuring
temperature; yet checking the thermometer’s reliability presupposes the same
background theory that one wishes to confirm (cf. Collins 1985). Thus whether the
changes in volume of a certain substance are quantitatively proportional to changes in
temperature remain underdetermined (Chang 2004, Ch. 2).

Conventionalists about measurement have attempted to break the circle by
stipulating a priori definitions that link parameters with specific measurement
procedures (Mach 1896; Reichenbach 1927). This view emphasises that measurement
involves non-trivial choices among alternative principles of coordination, instrument
design, and measurement execution. Since there are no evidential grounds to
adjudicate between these alternatives, conventionalists maintain that scientists
converge on agreement, and choose a set of rules to standardise the measurement
practice. In other words, coordination is obtained by agreed-upon definitions: it is an
act of stipulation. The problem with this solution is that the choices lack justification,
and it does not provide a criterion for improving those choices. Alternative
measurements, which could possibly give conflicting results, would seem equally
justified. In measurement practice, in contrast, procedures are typically chosen on the
basis of empirical considerations and are sometimes replaced with others that are
deemed more accurate.

Recent philosophical works, most notably including those of Hasok Chang
(2004) and Bas van Fraassen (2008), have provided a new way of looking at
coordination, by taking a historical and coherentist approach to the problem. Instead
of trying to avoid the circularity, they show that it is not vicious because the
definitions of the parameters and their measurements co-evolve. This interpretation
highlights that knowing what is being measured and how to measure it are not
independent tasks. To use van Fraassen’s words, the questions ‘What is a certain
quantity? and “What counts as a measurement of that quantity?’ cannot be answered
independently of each other (van Fraassen 2008, p. 116). The historical development
of measurement, however, allows progress to be made in both these tasks. Defining a
parameter and designing a measurement procedure of that parameter are mutually
dependent tasks that proceed progressively by iteration. According to Chang, the
historical progress of thermometry involved back-and-forth relations between
empirical interventions and theoretical developments. On the one hand, the

12



construction and testing of thermometers required underlying theoretical assumptions
that could only be provisional (e.g., the linear expansion of thermometric substances)
or more widely accepted thanks to confirmation coming from other fields (e.g., the
law of thermal expansion of gases). On the other hand, the empirical evidence
gathered led scientists to amend and refine theory and its concepts, e.g. to cast doubt
on the assumption of linear expansion of thermometric substances. Each step
improves on the previous conceptualisation of the quantity and its measurement
procedure and refines the coherence among them. In this process, coordination is
successful because it increases coherence between abstract definition and
measurement procedure.

According to van Fraassen, we can see how this process avoids vicious
circularity by looking at it ‘from above’, that is, in retrospect given our current
knowledge about already stable and established measurements, or ‘from within’, that
is, by looking at the historical stages where other procedures can be taken as given. It
is only if one tries to take a ‘view from nowhere’ and attempts to find a coordination
free of presuppositions or previous theoretical commitments that the process
erroneously appears to lack epistemic justification (van Fraassen 2008, p. 122). On
this view, measurement procedure and background theory co-evolve by mutually
refining each other.

In this dissertation, I argue that the redefinitions of the parameter and of the
way to measure it are part and parcel of measurement practice across the sciences. The
measurement of social and behavioural phenomena often provokes heated debates
both about what is being measured and about how to measure it. This, however, is a
common problem with all new measurements, which are not yet established in
scientific practice. In article Il, moreover, I argue that the mutual refinement of
definitional and procedural aspects is a characteristic of classificatory processes too. To
defend this claim, I introduce a distinction between classification systems, which refer to
how phenomena are ideally split and lumped according to an underlying organising
principle, and classifying methods, which indicate the concrete procedure for assigning
single cases to classes. By looking at recent research efforts into the classification of
psychiatric disorders, the article argues that progress in classification arises from the
mutual development of classification systems and classifying methods.

2.2. Model-based accounts of measurement

Model-based accounts further develop the idea that measurement involves
interdependent theoretical and procedural aspects by emphasising the relation
between measurement and theoretical and statistical models. According to model-
based accounts, measurement involves two interrelated levels: a concrete procedure
where an instrument interacts with the targeted object and the surrounding
environment; and a model of that process, constructed from simplifying assumptions.
On this view, measurement proceeds by representing the concrete interactions with
model parameters and assigns values to those parameters based on the observed results
of these interactions (Tal 2020).

Model-based accounts distinguish between instrument indications, such as the
position of the fluid inside a thermometer or the location of the pointer on a balance,
and measurement outcomes, which are knowledge claims about the quantity being

13
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measured, like ‘the temperature of x is 23°C’ and ‘the weight of y is 1.2 kg’. According
to these accounts, measurement involves making inferences from indications to
outcomes, and these inferences depend on model assumptions about the object being
measured, the instrument, and the environment. Indeed, scientists can use the same
procedure and indications to measure different parameters depending on how the
measurement process is represented (Mari 2003; Tal 2019). Therefore, measurement
presupposes a representation of the measurement process, that is, a model that
represents the quantity under measurement and the measurement instrument in the
ideal situation in which interfering factors are absent or controlled for.

The model has two main functions: it is needed for making inferences from
indications to outcomes, and it provides the necessary context for evaluating the
accuracy of these inferences. First, by making assumptions about how the
measurement process would work in isolation from all interfering factors, the model
justifies how measurement can assign values to what is measured. This dissertation
emphasises that the definition of parameters in the natural, social and behavioural
sciences contain assumptions that can only be approximated by the procedures for
measuring these parameters. As a consequence, scientists across the sciences deal with
a similar problem of coordination between theoretical parameter and measurement
procedure.

Second, the model provides the theoretical basis to detect interfering factors
and possibly control for their effects. Tal (2019) notes that instrument indications are
subject to the idiosyncrasies of the concrete measurement process, such as interference
from the environment, the operator, and the particular features of the instrument. For
example, in the measurement of temperature, indications are influenced by changes in
the volume of the thermometer glass. Measurement outcomes, instead, are expected to
be invariant to these interferences. By looking at indications alone, one cannot
distinguish between variations that are due to the influence of interfering factors and
variations due to changes in the quantity under measurement. According to model-
based accounts, measurement errors are evaluated by the distance between a given
outcome and the value that would be expected in the absence of interfering factors
(Tal 2019, p. 871). Therefore, it is only by reference to the ideal measurement
conditions depicted by the model that scientists can evaluate and possibly correct for
the relevant sources of error. On this view, therefore, the accuracy of measurement
depends on the procedure as well as on how it is represented.

Model-based accounts of measurement provide a notion of measurement
accuracy that is consistent with the evaluation of uncertainty and the correction of
systematic errors in metrology, the science of measurement (JCGM 2012, 2.13 Note 3;
Giordani and Mari 2013; Tal 2011; 2017). On these accounts, accuracy is a
metaphysically neutral concept that does not imply the existence of true values.
Epistemic accuracy is the term used to describe this concept (Tal 2011: 1084-5). As 1
discuss in article |, the epistemic accuracy of measurement can be evaluated by testing
the robustness of multiple outcomes of the same (or related) quantity, given the
different ways in which they are modelled (Staley 2020). When compared to the
evaluation of measurement in traditional accounts of measurement, like realism and
conventionalism, this notion of accuracy becomes clearer.

2.3. Evaluating the accuracy of measurement
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According to a realist, error-based perspective, the outcomes of measurement can be
evaluated in terms of their distance to the true values of the parameters being
measured (Swoyer 1987). On this view, measurement outcomes are accurate if they are
close to the true value of the parameter, and precise if they are close to each other.
Accuracy and precision are typically described using the image of an archery target,
where the bull’s eye is analogous to the true value of the measured quantity. A
measurement is precise if the arrows land close to each other, and accurate if they get
close to the centre of the target (JCGM 2012). Ideally, a measurement should aim at
maximising both accuracy and precision, so as to get all arrows close to the target
centre. But a measurement can have high precision and low accuracy (if the arrows are
tightly grouped, but not quite at the centre of the target). Precision is a necessary but
not sufficient condition for accuracy: a highly precise measurement is not guaranteed
to be a good measurement of the parameter of interest, because it could be affected by
a systematic source of error while remaining consistent under repetition (Zeller and
Carmines 1980).

Realism about measurement appeals to a metaphysical notion of accuracy,
which is problematic because we have no access to true values. Despite its clarity, the
error-based perspective has limited practical applicability, because the true values of
most quantities of interest are unknowable or undefined, even assuming there are
such things. Thus accuracy, so conceived, also remains underdetermined by evidence.
It can be estimated by comparing fallible measurements to one another, yet it is
unclear whether the convergence of fallible measurements can be taken as proof that
the common outcomes are true: they could all be plagued by a shared systematic error
(Cartwright 1991).

Article |l argues that contemporary debates concerning psychiatric
classification are framed by the opposition between alternative notions of
measurement accuracy. Modern, symptom-based classifications rely on a
conventionalist notion of accuracy, because they postulate clear and unambiguous
indications for diagnosing mental disorders that clinician of different theoretical
orientations can agree on. In contrast, the proponents of causal classifications
advocate a realist notion of accuracy, which prioritises the discovery of the real causal
mechanisms behind mental phenomena. In this article, I argue that both approaches
are problematic and do not provide tools for improving psychiatric classification.
Instead, I suggest that improving psychiatric classification is a feasible goal if we adopt
an epistemic notion of accuracy.

In the absence of epistemic access to true values, scientists have developed
strategies to detect, distribute and correct errors by comparing outcomes to each other.
As I argue in article |, the comparison of different measurements of the same
parameter is central to measurement assessment practice, and it is common across the
natural, social and behavioural sciences. The consistency of outcomes across different
measurements of the same parameter is meant to ensure that the outcomes are about
what is measured, rather than being influenced by artefacts of the instrument, the
environment, or the model. Tal (2019) emphasises that this comparison is meaningful
only if the measurements are modelled in terms of the same quantity of interest.
Conditional on this judgment, agreement can be taken as a sign of accuracy, and
discrepancies can be interpreted as pointing to undetected errors: by comparing
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measurement outcomes in the light of their respective models, scientists can detect
errors due to various interfering factors. This involves both manipulating the model
and intervening in the process: improving the epistemic accuracy of measurement
might require altering the process, but it might also be done without physical
interventions, by adjusting or modifying the representation. Measurements are
deemed accurate if their outcomes agree within their respective uncertainty intervals
(Tal 2011).

Continuing with the example from the history of thermometry, scientists
detected the interfering effect of the different rates of expansions of glasses by
observing the disagreement between thermometers. Once the outcomes are corrected
to account for this interfering factor, the thermometers are made to agree without any
physical interventions on the instrument, the object under measurement or the
environment. Similarly, I argue that a questionnaire and an interview for diagnosing
migraine can be found to disagree because the former, but not the latter, tends to
underestimate the duration of headache due to the subjects taking medication or
sleeping through it (Article |). After the error has been corrected, the two diagnostic
procedures are made to agree within their respective levels of uncertainty. Since the
correction of systematic errors can raise uncertainty, accuracy improves when the
errors are corrected with a minor increase of uncertainty (Tal 2019). Discrepancies in
measurement outcomes can be regarded as pointing to an undetected error, but they
could also be interpreted as indications that the instruments measure different
quantities. According to Tal, this is because the detection of systematic errors and the
individuation of quantities are two sides of the same coin. Scientists can choose
between the two interpretations based on the historical and theoretical development
of the measurement (Tal 2019).

3. Measurement in the social and behavioural sciences

Social and behavioural scientists measure things like welfare, well-being, utility,
poverty, inequality, customer satisfaction, consumer price index, unemployment,
quality of life, learning, and performance. Measurement is also used to investigate
personality traits and mental disorders, as well as the prevalence of conditions or
events, like alcohol abuse, crime, early school leaving, etc.

One of the key roles of measurement in these fields is to monitor change over
time and make comparisons across regions and contexts. Another key role is to enable
the exploration of relations among parameters. Claims like “we have experienced
increasing inequality and global poverty”, “public education systems reduce inequality
among children”, or “the mortality rate for psychiatric diseases has not fallen in the
last 50 years” are based on systematic measurements of the parameters involved. In
this way, measurement contributes to uncovering comorbidities, patterns of
behaviours, and causal relations between variables.

We can only see these changes and these relations because standardised
measurement has been used. As mentioned before, measurement is thought to allow
the consistent and systematic investigation of a phenomenon across contexts and over
time. This is based on the idea that the changes in the outcomes are due to changes in
what is measured, rather than to the idiosyncrasies of the instrument, method,
procedure, or surrounding environment. Therefore, whether and how social and
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behavioural scientists can succeed in providing consistent and standardised
measurement across contexts is a crucial issue that bears heavily on the policy and
practical implications of measurement in these fields.

The reliability of measurement in the social and behavioural sciences (that is,
its ability to provide knowledge for what is measured), however, is often contested.
First, the measurability of social and behavioural phenomena is a topic of continual
debate (e.g., Michell 1999; Moscati 2018; Alexandrova 2017). The complexity of the
phenomena involved and the influence of intentional action and personal mediation
make it difficult to come up with precise definitions of the parameters of interest.
Moreover, many of the parameters measured in these fields are context-sensitive and
this is an obstacle to developing standardised procedures that can be used across
contexts. Third, the reliability of these measurements is questionable because of the
difficulties of obtaining the kinds of experimental control that can be achieved in the
laboratory. Finally, while measurement is commonly lauded for introducing an
automatic or mechanical procedure that substitutes subjective judgment and is value-
free, this is not always possible, especially outside the physical realm. Epistemic and
ethical considerations are often deeply intertwined in social and behavioural
measurement, and this impacts their reliability because the outcomes can be contested
on ethical grounds.

In the remaining of this section, I illustrate these challenges in greater detail
and highlight the questions addressed in this volume as well as those that remain open
for further investigation.

3.1. Parameter definitions and their measurement

The recent works in the epistemology of measurement discussed above emphasise that
the definition of a parameter and its measurement are interdependent task. Therefore,
in this view, the conditions for measurability lie not solely in the characteristics of the
phenomenon itself, but rather depend on how the phenomenon is defined within the
relevant theory, and on how this definition is linked to empirical indicators. The
measurability of a parameter depends on the coherence between the definition and
the procedure. Drawing on this insight, Cartwright and colleagues stress the
importance of definitional concerns in the social and behavioural sciences by arguing
that measurement in these fields requires alignment between the definition of the
parameter of interest and the relevant measurement procedure. More precisely, on the
one hand, the procedure should capture all and only the dimensions of the parameter
as defined, and, on the other hand, the definition cannot include dimensions that the
procedure is unable to measure (Chang and Cartwright 2008; Cartwright, Bradburn,
and Fuller 2017). For example, a clinical procedure for diagnosing schizophrenia
should consider all the aspects included in the relevant definition of schizophrenia
such as delusional perception, persistent hallucinations, breaks in the train of though,
and incoherent speech. Factors that are irrelevant to this definition, like the subject’s
socio-economic status, should not influence the diagnosis. On the other hand, factors
that cannot be captured by the current clinical diagnostic methods, like structural
brain changes, cannot enter the definition of schizophrenia for clinical diagnostic
purposes, but could instead be relevant for research purposes (e.g., the study of
treatment efficacy).
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In the social sciences, but also in psychology and psychiatry, however, the
definitions of the parameters under measurement are rarely as widely accepted as
those of well-defined physical quantities. Some parameters have official definitions,
because there are institutions that identify and recommend highly reproducible
measurement procedures to be employed in several contexts, thereby creating a
common language for providing comparable results. For instance, the American
Psychiatric Association publishes the Diagnostic and Statistical Manual of Mental
Disorders, which provides the definitions of mental disorders that are relied upon not
only by clinicians and researchers, but also by health insurance companies and policy
makers. Similarly, in economics, the System of National Accounts provides a set of
international recommendations for the measurement of parameters like national gross
output, income, social spending, and household consumption. However, even with
respect to these officially recognised definitions, the consensus is far from
unquestionable.

Indeed, in the context of social and behavioural measurement, coming up with
a precise definition of the phenomenon of interest can face specific problems.
According to Hand (2004), one important reason for these controversies is the sheer
complexity of the behavioural sciences: in psychology, virtually all variables are related
to each other, and it is difficult to tease the complex tangle apart. Mental phenomena,
moreover, are mediated by the individual and, while in physics all electrons are
identical, in psychology no two people are the same (Hand 2004, p. 152). In
economics and other social sciences, instead, many of the parameters of interest are
aggregate objects, that is, statistical constructs that aggregate individual objects. This
raises concerns related to the existence of these higher-order objects and how
aggregation methods can influence the measurement outcomes and their
interpretation (Hand 2004; Desrosiéres 1998, p:70; Porter 1995).

Numerous authors have emphasised that the parameters measured in the
social and behavioural sciences are defined differently across contexts (Cartwright and
Runhardt 2014; Alexandrova 2008; McClimans 2010; Angner 2013). Cartwright and
colleagues put forward the notion of Ballung concepts to indicate that many concepts
in the social and behavioural sciences are multifaceted and loosely defined
(Cartwright, Bradburn, and Fuller 2017; Cartwright and Runhardt 2014). Concepts
like poverty, inequality, depression, and well-being are characterised by clusters of
features and have no central core without which one does not merit the label.
Different sets of features can matter for different uses: which features are relevant
depends on the context and purpose. These concepts are bound to have multiple
meanings, each of which is likely to sacrifice or alter some aspects of the concept to
emphasise others. For instance, scientists can use a variety of indications to measure
‘cultural decline’, such as reduction in welfare, violent crime, suicide, and early school
leaving. But it is immediately evident that disagreement is to be expected about which
indicators the definition should include (Hand 2004). Therefore claims like “we have
experienced cultural decline” can be contested on definitional grounds.

The measurement of these multifaceted concepts can raise two related
problems. First, the investigation of Ballung concepts can produce a proliferation of
heterogeneous measurements. Measuring these concepts often requires trading off two
conflicting desiderata: tailoring the measurement to fit the intended purpose and
being able to compare measurements with each other (Cartwright, Bradburn, and
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Fuller 2017). For instance, as [ discuss in article Il, national inequality measurements
are usually tailored to fit the purposes of the country where the measurement is
carried out and, as a result, national inequality measurements vary greatly across
countries and over time. The lack of uniformity among national inequality
measurements, however, creates problems in investigating the differences across
countries and trends over time: one cannot be sure whether the results of comparisons
are genuine or artefacts of measurement differences. For making comparisons and
investigating trends over time, it would be better to have a standardised measurement,
which can be used across contexts and over time. Standardised measurements,
however, are less able to capture context-specific features.

The second problem concerns the scope of application of these heterogeneous
measurements. Broad and multidimensional concepts are difficult to measure,
because no procedure can take into account all their relevant features at the same
time. Purpose-specific measurements, instead, typically rely on narrower concepts,
which are more tractable and measurable. However, one can wonder what the relation
is between these precisely defined but narrow parameters and the broader concepts
that are relevant to some practical purposes and policymaking. Consider this example
about inequality measurement.

In policy-making, inequality has been defined as “the fundamental disparity
that permits one individual certain material choices, while denying another individual
those very same choices” (McKay 2002, p.1; Ray 1998). But measurement requires a
different definition, which allows this parameter to be coordinated with empirical
indicators. By looking at contemporary measurement practice, McGregor et al (2019)
formulate the following definition of inequality: “a property of a variable’s frequency
distribution within a population, which is typically summarised in a single statistic”.
When measuring inequality, scientists narrow down this definition by choosing the
resource and population of interest, and by using a particular statistical index. For
instance, scientists can measure income inequality across Europe with Gini
coefficients, or consumption inequality in Spain with a different statistical index. This
results in a proliferation of heterogeneous inequality measurements. The problem
with these narrow definitions, however, is that they are devoid of what makes
inequality interesting in the first place, that is, its potentially negative consequences
for individuals and societies. So the question remains of whether these narrow
measurements are also relevant to addressing broader issues, for instance the effect of
globalisation on international inequality. How are these narrow measurements related
to each other and to the broader, multidimensional concept?

To address these questions, this dissertation looks at cases where scientists seek
to make comparisons across context-specific measurements of the same broader
concept. Overall, 1 defend the idea that, when investigating context-dependent
phenomena, it might be possible to tailor the measurement to contextspecific features
and still be able to compare across partially heterogeneous measurements, with some
degrees of approximation.

A well-rehearsed example is discussed in article I. In the measurement of
poverty as relative deprivation, the definition of poverty is context-sensitive because it
depends on the living standards of the society under consideration. However, the
procedure for measuring relative deprivation retains some standard features across
contexts. While the list of basic living conditions changes from country to country,
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each list is based on an underlying threshold that remains fixed: it aims to capture
what is essential for a decent living condition, whatever this might be in the relevant
society. Therefore, there is a sense in which these contextual definitions are all related
to a broader concept of poverty, and this allows scientists to make comparisons across
contexts. In other words, measurement is tailored to the context of application, but
also retains some standard features that make it comparable across (partially) different
methodologies. This example suggests that, in some cases, a flexible procedure can be
used to measure context-dependent phenomena.

Article |l further discusses this issue by looking at how scientists deal with the
problem of comparing heterogeneous measurements of national inequality. Unlike
the measurement of relative poverty, in this case there is no standardised procedure
that can be adapted to different contexts. Instead, scientists have developed strategies
to improve the comparability of context-dependent measurements by harmonising
their outcomes. In article Il, I argue that harmonisation worsen the accuracy of the
outcomes. | suggest, however, that scientists can improve these strategies by changing
the assumptions on which they rely. Moreover, I warn that, because of context-
dependency, not all measurements can be harmonised without compromising the
meaningfulness of their outcomes.

A question that must be further investigated is whether the cross-context
comparisons can be justified on the basis of higher-order conceptual analogies, and
what the implications of such analogies are for measurement and its multiple
applications.

3.2. Measurement assessment practice and the notion of accuracy

The recent philosophical literature on measurement has emphasised that, in the
absence of independent epistemic access to the quantity being measured, scientists
evaluate their measurements by comparing fallible measurements to each other. In
this dissertation, I argue that this strategy is used across the natural, social, and
behavioural sciences: scientists face similar challenges and could benefit from similar
ways to address them. But there are differences too.

In the measurement of well-defined physical quantities, this comparison
amounts to controlled variations of the measurement instrument, because the
instruments are modelled to a high level of detail. In the measurement of time, for
instance, different atomic clocks realising the standard second differ in the way and
the degree to which they approximate the ideal conditions of the model. For example,
different atomic clocks approximate the assumption of absolute zero temperature in
different ways and with different degrees of associated uncertainty.

Social and behavioural scientists, however, might not have access to this
strategy in the same way as the measurement of well-defined physical quantities. On
the one hand, social and behavioural measurement might be unable to meet the
conditions for repeated observations, which include adopting the same measurement
procedure, the same observer, under the same conditions and in the same location
over a short period of time (Boumans 2015). The quantity being measured might be
known to change over time; measurement might be costly and time consuming (e.g.,
in the case of large-scale surveys). Measurement itself might be thought to influence
the quantity being measured (Hacking 1995). On the other hand, the models of social
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and behavioural measurements might not allow for the same kind of controlled
variations, because they do not model the apparatus to the same level of detail, or
because they rely largely on unrealistic assumptions and ceteris paribus conditions. As
a consequence, it might be more difficult to predict the effects of each single way in
which the measurement procedure departs from the ideal model (Boumans 2006;
2015).

Simplifying assumptions are also required in the measurement of physical
quantities. However, in successful examples of physical measurement, such as the
realisation of the standard units of measurement, scientists evaluate every known way
in which the model differs from the actual measurement process. The pervasive use of
unrealistic assumptions in social and behavioural measurement is one of the reasons
why, according to Boumans (2015), these measurements should not be tested based
on how each assumption represents the target system, but rather on more general
patterns of behaviour. For example, behaviour pattern tests look at how well the
model as a whole can mimic the primary behaviour patterns found in the real system
rather than testing the individual assumptions.

In this dissertation, however, I argue that social and behavioural scientists do
test single assumptions, even if perhaps not all of them. Some corrections are
performed routinely, such as when testing the sampling assumptions underlying
survey measurements. Other corrections instead require ad hoc procedures. For
instance, I discuss how economists detect and correct for the underreporting of top
incomes in the measurement of national inequality. Survey data is likely to
underestimate inequality because the very rich rarely participate in surveys and
because extreme incomes are sometimes top-coded or eliminated as outliers. To
estimate this source of error and correct the outcomes, scientists compare survey
results to tax data. Although tax data still suffers from misreporting, especially at the
bottom of the distribution, it is more reliable than surveys for top incomes. Therefore,
economists can use the gap between tax and survey data to estimate the amount of
underreporting of top incomes. As discussed in article |, a similar strategy can also be
observed in the measurement of migraine prevalence, where scientists compare
questionnaires and interviews to detect sources of error that affect the former, but not
the latter measurement procedure. However, some of these corrections remain
controversial, and not everyone agrees as to whether and how they should be
performed. Therefore, it is still an open question as to how the overall reliability of
these measurements depends on the extent to which the main sources of error have
been tested.

3.3. Value-laden measurement

In the social and behavioural sciences, ethical considerations have an impact on the
definition of some parameters under measurement, like poverty, inequality, and well-
being. For instance, defining income inequality requires making value judgments
about how desirable equality is at various points of the distribution. Similarly, a
definition of subjective well-being (that is, how good a person’s life is from this
person’s perspective) necessarily appeals to normative claims about what constitutes a
good life.
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Alexandrova (2008) emphasises the context-dependent nature of these value
judgments: which ethical claim is better suited for defining the parameter of interest
depends on the purpose that the measurement is meant to achieve. For instance,
whether well-being has to do primarily with the absence of pain in the short run, or
with success in one’s life goals, depends on the context. A balance of pleasure and
pain could be appropriate for the evaluation of certain medical interventions, but not
for the evaluation of career choices. In other words, answering the question “What is
the impact of X on a person’s subjective well-being?” requires different measurements
depending on whether X is a medical intervention or a career choice.

Similarly, in economics, the measurement of discounting parameters has
different ethical implications across contexts of employment. Time discounting refers
to the common practice of weighting costs and benefits depending on the time at
which they occur, so that the outcomes occurring far in the future are given less
weight than more immediate ones. In most of its applications, how much to discount
is a matter of convention, and the parameters are measured on the basis of market
interest rates. As discussed in article |V, however, when it comes to choosing the
discounting rates to be used in the evaluation of climate policies, ethical
considerations of intergenerational justice have an impact on these parameters,
because time discounting might lead to minimising the worse consequences of climate
change just because they are likely to be experienced by future people living centuries
after us.

Consequently, it appears that the reliability of these measurements, that is,
whether they are apt for their purposes, hinges not only on epistemic considerations
(such as reproducibility of the measurement and uniformity of the procedure) but also
on these ethical and normative claims (see also McClimans 2010).

Based on this idea, Alexandrova’s works note that scientists measure relatively
narrow concepts of well-being, like the well-being of patients with a chronic disease or
the well-being of students from foster homes (Alexandrova 2008; 2016; 2017). In
contrast, broad conceptions of well-being, such as those that call for a comprehensive
aggregation of people’s preferences, are not measurable, because no measurement
could take all its features suitably into account. Angner (2013) has emphasised that
these narrow measurements are easily misinterpreted: scientists might uncritically use
the available, narrow measurements in situations where broader concepts are implied,
giving rise to equivocation fallacy and reification.

This problem is associated with particular uses of these measurements that
exaggerate their scope and content. It is not a problem for narrow measurements per
se, as far as their employment remains within their scope and meaningfulness.
However, this leaves us with the open question of what to do when we are interested
in broad and morally charged parameters whose ethical implications go well beyond
what can be measured with questionnaires and the observation of market behaviour.
Article IV addresses this question in the context of the discounting parameters used in
the evaluation of climate policies. In this context, the discounting parameters hang on
ethical judgments that go well beyond what can be captured by market-based values,
and some economists have therefore begun to treat these parameters as reflecting
ethical principles rather than solely as quantities to be measured. Choosing the value
of discounting rates on the basis of ethical considerations, however, is not a
straightforward matter. Therefore, evaluating the role of ethical considerations in the
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measurement of morally charged parameters and their effects on measurement
accuracy remains a matter for further investigation.

4. Research methodology

The studies of this dissertation rely heavily on case studies to illuminate scientific
practice and its epistemological presuppositions in various social and behavioural
sciences: economics, sociology, psychiatry, and medicine. The case-based approach
reflects the belief that epistemological concerns like justification, observation, and
reliability are best investigated in close contact with actual scientific practice (Ankeny
et al. 2011; Bursten 2020). While this requires thorough engagement with the relevant
scientific literature, the articles remain eminently philosophical. Accordingly, the
dissertation does not provide new empirical findings; instead, the methods employed
are conceptual analysis (broadly conceived) and critical reflection. The four articles
provide detailed and systematic analysis of scientific activities and explore their
epistemological presuppositions. More precisely, the methodology of this dissertation
can be described in four steps:

- clarification of what kind of activities are involved in the generation of
knowledge in social and behavioural measurement;

- investigation of the assumptions and inferential patterns underlying these
activities;

- critical reflection on how these assumptions and inferences shape the
knowledge claims produced by measurement; and

- exploration of the implications of how such knowledge is used in science and
policy.

This methodology has the potential to produce results that are relevant for scientists
as well. In other words, these studies are not only about illuminating scientific practice
and its epistemological presuppositions, but can as well contribute to improving this
practice. In particular, they can promote a thoughtful approach to measurement
practice and ways of employing the outcomes that are conscious of the underlying
measurement assumptions and their implications.

5. Overview of the articles

Article | delves right into one of the central tasks of measurement practice: the
assessment of measurement. By looking at examples like the measurement of time, the
measurement of poverty, and the measurement of migraine prevalence, this article
argues that scientists use similar strategies across disciplines, and it outlines the
inferential pattern behind these common strategies. Articles |l and Il draw on these
insights to address specific contexts: the measurement of inequality and the
classification of mental disorders, respectively. Article || addresses the problem of
comparing heterogeneous measurements of national inequality, which are based on
different methods and presuppositions. This article suggests a way to improve the
quality of these comparisons and outlines the conditions under which such
comparisons are legitimate. In article lll, insights from contemporary philosophy of
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measurement are adapted to interpret the debate about the classification of mental
disorders and this helps to address the question of how this classification can be
improved in the absence of cognitive access to real taxonomies (even assuming there
are such things). Finally, article |V addresses the challenges of valueladen
measurement practice by investigating the choice of the social discount rate to be used
in the costbenefit analysis of climate policies. The article argues that, given the
prominence of ethical considerations bearing on this parameter, the choice should be
based on ethical principles, and it explores the feasibility of doing so.

5.1 The appeal to robustness in measurement practice

Article | looks at how scientists appeal to robustness in evaluating the accuracy of
measurement and provides a reconstruction of the underlying argumentative pattern.
This assessment strategy, I suggest, presents important similarities across disciplines.
The article looks in particular into the measurement of time, of the endowment effect,
of migraine prevalence, and of poverty. Across all these contexts, scientists deal with a
similar problem of coordination between the theoretical definition of the parameter
of interest and the actual measurement procedure. The definitions of the standard
second, of migraine, and of poverty all contain assumptions that can only be
approximated by the procedures employed to measure these parameters. For instance,
the definition of the standard second makes reference to an unperturbed caesium
atom, that is, it assumes that the atom is at absolute zero temperature, under
conditions where there is no gravity, no magnetic field, etc. Similarly, the definition of
migraine prevalence assumes that patients can correctly evaluate the duration of their
headaches, and some definitions of material poverty assume that individuals have
similar basic needs across countries and time periods. Alternative procedures
approximate these assumptions in different ways and to varying degrees, and therefore
have different sources of uncertainty. For instance, depending on their specific
constructing features and surrounding environment, different atomic clocks realise
the condition of absolute zero temperature with different degrees of approximation.
Similarly, in the measurement of migraine prevalence, questionnaires are more
exposed than interviews to the underestimation of headache duration due to the
subjects taking medications or sleeping through the headaches. In fact, the physician
can ask additional clarifying questions during the interview.

It is thanks to these differences that, by checking the robustness among
alternative procedures, scientists can evaluate and improve their measurements. This
is how it works. Based on how each procedure departs from the definition of the
parameter being measured, scientists formulate hypotheses concerning how this affects
the outcomes and, if possible, introduce a correction to the results. For instance, if the
actual temperature of the atomic clock is expected to stably influence its ticking
frequency, scientists can correct its outcomes by the expected influencing factor. The
accuracy of measurement improves if this correction increases the convergence of the
outcomes with those of other procedures. This means that scientists have minimised
the uncertainty due to the differences between procedures and tightened the
coordination with the theoretical definition.

This assessment strategy is different from common robustness analysis because
it is based on a different argument. Robustness analysis is usually interpreted as based
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on a no-coincidence argument: it would be surprising that different procedures
converged on the same outcomes if they were not correct. The appeal to robustness in
measurement assessment instead looks at how the procedures should converge given
the different ways in which they approximate the parameter being measured. It is
these expectations that are tested by comparing fallible procedures to each other,
rather than the outcomes themselves.

This assessment strategy provides confirmation for a particular notion of
measurement accuracy, which depends on the coherence between the definition of the
parameter and the measurement procedure. In other words, the appeal to robustness
in the assessment of measurement provides an indication of how well the procedure
captures what it is supposed to measure, as defined. Since this inferential pattern
recurs across the natural social and behavioural disciplines, this notion of
measurement accuracy appears to be relevant across disciplinary contexts. Therefore,
this study suggests that there is continuity across the natural, social and behavioural
sciences in the notion of measurement accuracy and its evaluation methods.

5.2 Measuring inequality across countries and over time

Comparing inequality across countries and time periods is difficult because national
inequality measurements are based on country-specific methods and presuppositions,
which also vary over time within the same country. In the absence of an agreed-upon
methodology, each country makes its own decisions, resulting in a patchwork of
indicators that are not necessarily comparable, are difficult to aggregate, and might tell
contradictory stories. For instance, when comparing inequalities based on net and
gross income, it is difficult to disentangle the effect of redistributive taxation.

Researchers seeking crossnational comparisons of inequality rely on
harmonising methods that allow them to express heterogeneous measurements in
homogeneous terms. For instance, if one finds that inequality outcomes based on
gross income are on average 5% higher than those based on net income, one could
use this additive adjustment factor when one parameter is available but not the other
for a specific country and year. These methods, however, have been criticised by
showing that they rely on strong assumptions and might lead to misleading
conclusions.

Article |l argues that harmonising methods can be interpreted as ex-post
corrections to the measurement outcomes that do not require intervening in the
actual process: economists harmonise the parameter under measurement and
transform the outcomes accordingly, without running a new survey. Based on this
interpretation, the article defends two claims, one methodological and the other
substantive. The methodological claim is that harmonisations can be improved by
mitigating their detrimental effect on measurement accuracy. The substantive claim is
that harmonisations can be legitimate under the condition that they do not
compromise the meaningfulness of the outcomes.

Commonly used harmonisations have a detrimental effect on the accuracy of
measurement because they are based on implausible assumptions that add new
sources of uncertainty. For instance, harmonisations are based on the assumption that
the correlation between the source and the target parameter is constant. In order to
harmonise outcomes based on different definitions of income, such as gross and net
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income, the procedure assumes that the relation between inequality measured using
one income definition and inequality measured using another is constant across time
and between countries. This assumption is implausible for a number or reasons, for
instance because the redistributive impact of taxation varies across countries and time.
Thus harmonisations based on this assumption worsen the accuracy of measurement,
because the different redistributive effects of taxation across countries is not
controlled for. This suggests that harmonising methods can be improved by modifying
the assumptions on which they are based to account for countryspecific
characteristics. Rather than relying on a constant adjustment factor, harmonisations
that take country-specific details into account might be less detrimental on accuracy.
Harmonisations, moreover, appear to present questions of legitimacy when
seen in this light. When economists harmonise, they in fact alter the heterogeneous
definitions of inequality rather than running a new measurement, and this might
affect the interpretation of the harmonised outcomes. For instance, in a country
where there is a gender gap in property rights, the choices of the reference units are
crucial to representing the distribution of income among the population and cannot
be changed without creating distortions. A mechanical harmonisation of the reference
unit would be inappropriate, and produce a distorted picture of the income
distribution among the population, besides being conceptually wrong.
Harmonisations, therefore, can only be legitimate when they alter the original
measurements without compromising the meaningfulness of their outcomes.

5.3 From measurement to classificatory practice: improving psychiatric
classification independently of the opposition between symptom-based and
causal approaches.

Article Il draws on insights from contemporary philosophy of measurement to
propose a new way of looking at classifications in general and psychiatric classification
in particular. This perspective, I suggest, has particular merit in the context of
psychiatric classification, because it helps us to see how classifications can be improved
independently of the stiff opposition between causal and symptom-based approaches.
The premise of this work is that classification is a form of measurement in which the
outcomes are nominal rather than quantitative or ordinal. This is an acceptable
premise within a model-based account of measurement.

From a measurement perspective, symptom-based classifications appear to be
based on a conventionalist view of measurement, which focuses on standardising
classificatory practice so that different subjects can agree on the same definitions. In
contrast, causal classifications reflect a realist view of measurement, which prioritises
the aim of capturing the real causal factors of mental disorders. Both accounts face
problems in the evaluation and improvement of classification. Symptom-based
classification appears to rely on an operational notion of accuracy, which depends on
compliance to agreed-upon definitions. This notion is problematic because it involves
an element of conventionality and lacks a clear justification of why the agreed-upon
definitions should be standard. Causal classifications, on the other hand, are based on
a metaphysical notion of accuracy, which depends on having access to how mental
phenomena are split and lumped independently of our classifications. The problem
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with this notion is that true classifications are unknowable, even admitting that there
are such things.

A measurement perspective suggests that improving the accuracy of
classification is a feasible goal if we adopt the epistemic notion of accuracy derived
from model-based accounts of measurement. This notion of accuracy depends on the
coordination between theoretical definitions and classification procedures, and it is
formulated by introducing a distinction between classification system and classifying
method: the former refers to how phenomena are split and lumped ideally according
to an underlying organising principle; the latter indicates the concrete procedure for
assigning individual cases to classes. As theory and measurement coevolve,
classification systems and classifying methods can also be part of a process of mutual
refinement.

To support these ideas, the article argues that scientists can improve the
epistemic accuracy of psychiatric classifications by comparing different classificatory
methods to each other. This strategy is illustrated with an example. Scientists compare
disciplinary perspectives on specific mental disorders, based on ‘local’ representations
of the interaction between causal factors, rather than relying on a comprehensive
model of the mental disorders’ complex aetiology. In this process, classification
systems and classifying methods coevolve by mutually refining each other. Since the
success of this strategy does not depend entirely on whether mental disorders are
initially classified in terms of symptoms or causes, the article suggests that the
opposition between these alternative approaches is of little consequence in making
progress in the epistemic accuracy of classification.

5.4 When utility maximisation is not enough: Sufficientarianism and the
economics of climate change

Article |V examines how scientists choose a value for the Social Discount Rate to be
used in the economic evaluation of climate policies. Crucial ethical considerations
affect these choices, and this calls into question the measurability of the discounting
parameters to be utilised in this context.

The economic evaluation of climate policies raises ethical concerns of
intergenerational justice because today’s choices will affect the well-being of future
people. Scientists predict that future people living centuries after us will experience
the most serious effects of climate change. The economic evaluation of climate
policies, however, tends to give those later consequences much less weight than earlier
(often lesser) effects, due to the common practice of discounting costs and benefits
that occur in the future. The weighting of costs and benefits according to the time at
which they occur is typically done on the basis of a parameter called Social Discount
Rate (SDR), which allows us to estimate the present value of future costs and benefits.
The evaluation of climate policies is highly sensitive to the SDR and hence the value
assigned to this parameter can have a significant impact on today’s choices. In the
ethics and economics of climate change, however, how to assign a value to this
parameter is a point of contention.

According to economic theory, the SDR depends on two other parameters, the
marginal benefit of consumption (1) and people’s time preferences (3), which reflect
certain characteristics of people’s preferences. The parameter 8, for instance, reflects
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the idea that a vacation in Honduras is more valuable to me if I can enjoy it right now
than if I have to wait 5 years for it. Some economists claim that  and 1 can be
measured empirically, for instance with behavioural economic experiments or by
observing people’s market behaviour. However, when the SDR is applied in the
evaluation of climate policies, these parameters have implications that go well beyond
what can be captured by these measurements, especially with respect to their
implications for intergenerational justice. Thus it would be misleading to assign a
value to the SDR based on those measurements, because the parameters, as measured
in the lab for instance, do not capture people’s ethical principles concerning
intergenerational justice. In this context, therefore, the choice of SDR requires a
different method, and indeed some climate economists have treated these parameters
as reflecting ethical principles rather than solely as quantities to be measured.
Choosing the value of 8 and 1 on the basis of ethical arguments, however, is
not a straightforward matter. Different ethical principles would justify different
choices, and their application to economic analysis might require specific adjustments
to the economic framework and methodology. Moreover, in some cases it is not
obvious exactly which values are suggested by a given ethical theory. In this article,
Simo Kyllénen and 1 consider a specific non-utilitarian approach to justice,
sufficientarianism, which cares especially about people’s basic subsistence. According to
sufficientarianism, our primary moral concern should be to improve the situation of
the people living below a basic threshold of decent life. We argue that
sufficientarianism is better suited to guide the choice of the SDR than other ethical
theories and discuss one possible way of doing so. Utilitarianism, for example, is
unsuited to address these concerns, because it neglects issues of welfare distribution.
According to sufficientarianism, the current generation has an obligation to
save for the future if future people are likely to fall below a basic threshold of decent
life. We discuss which values are suggested by this principle and examine their
implications. Choosing the SDR based on sufficientarian principles would require
major changes in some of the core assumptions and customary methods of climate
economics. For instance, while standard economic analysis assumes that all costs and
benefits are mutually substitutable, for sufficientarianism the resources necessary for
the satisfaction of people’s fundamental interests cannot be substituted with others.

6. Concluding remarks

This dissertation studies measurement practice in the social and behavioural sciences
and investigates the conditions under which measurement can be reliable in these
fields. The articles included suggest that there is continuity across the natural, social,
and behavioural sciences in the notion of measurement accuracy and its assessment
methods. Scientists across these disciplines evaluate their measurements by
establishing robustness among fallible measurements of the same or related
parameters, based on their respective models. Since the procedures have different ways
to approximate the definition of the parameter under measurement, looking at their
robustness allows scientists to evaluate how well these procedures measure the
parameter as defined. Under this interpretation, the accuracy of measurement is the
closeness of agreement among multiple measurements of the same parameter.
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Social and behavioural measurement, however, faces specific challenges that
affect both the reliability of the outcomes and how they can meaningfully be
employed. This dissertation emphasises that the measurement of social and
behavioural phenomena involves greater degrees of approximation than the
measurement of well-defined physical quantities. One of the reasons is that, in these
fields, it can be difficult to meet the conditions for repeatability and to perform the
kind of controlled variations that are typical in the assessment of physical
measurement. Moreover, because of the extensive use of simplifying assumptions in
social and behavioural models, scientists in these fields do not typically test all their
underlying assumptions. The assessment of social and behavioural measurement,
furthermore, appears to admit a certain degree of flexibility, depending on the
purpose the measurement is meant to serve. How much flexibility a measurement can
admit depends on its theoretical and procedural development.

Another set of challenges is related to context-dependency. Many of the
parameters of interest in the social and behavioural sciences have context-dependent,
morally laden definitions. In this dissertation, I address various reasons why
measurement can be context-dependent, such as the different purposes the
measurement is intended to achieve, the varying ways in which the phenomenon
manifests itself across contexts, or the differing ethical implications that the
measurement might present. Each of these creates challenges for the reliability of
measurement. The most immediate problem with context-dependency is that it
obstructs comparison and accumulation of knowledge: if the definition of the
parameter depends on the context, it might be difficult to make cross-context
comparisons. On the other hand, standardising the definition so that it can be used
across contexts requires the foregoing of contextspecific details and therefore can
result in a loss of reliability. Because of context-dependency, moreover, the reliability
of these measurements can be challenged on definitional or ethical grounds.

These problems, I suggest, can be mitigated. The studies in this dissertation
argue that it is not enough to simply note that a measurement raises heated debates
about what is being measured and how, because this is a common problem with all
new measurements that are not yet established in scientific practice. To go deeper in
evaluating the accuracy of these measurements, one must look at how they are assessed
and improved. This constructive approach permeates each of the dissertation articles.
This dissertation addresses the challenges of social and behavioural measurement by
clarifying the impact of scientists’ strategies on the accuracy and the meaningfulness of
the outcomes. I argue that redefinitions of the parameters and their measurement
procedures are not only common practice across the sciences, but they are also
necessary for improving those measurements. Moreover, I suggest ways to improve the
accuracy of measurement and warn against ways of using the outcomes that are
conceptually and/or epistemologically inappropriate. In my view, therefore, context-
dependency and approximation are not problems per se, but can rather be seen as
guiding scientific practice and the scope of application of each measurement. So
conceived, the study of the epistemological presuppositions of measurement practice
contributes to building awareness of the conceptual and ethical implications of
scientists’ strategies in these fields, and promotes thoughtful ways of using the
outcomes.
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