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This paper builds on principles and techniques developed in measurement science, as cur-
rently understood in physical sciences and engineering, to improve the theory and practice
of performance measurement. To do so, it firstly discusses three fundamental positions
pistemology
erformance management

on measurement, characterized as metaphysical, anti-metaphysical and relativistic. Sub-
sequently, it lays the foundations of a pragmatic epistemology of measurement in both
physical and social sciences. Finally, these insights are integrated through the examina-
tion of possible advances in both the theory and practice of performance measurement in
organizations.
. Introduction

Performance is a notion that permeates contemporary
ocieties, as it is used to assess the quality of individual
nd collective efforts (Corvellec, 1997). In management
esearch, performance is often perceived as encapsulating
he unitary purpose of organizations (March and Sutton,
997). Indeed, organizations are required to ‘perform’ and
o communicate their achievements to key stakeholders. As
consequence, organizational functions and processes are

ncreasingly demanded to demonstrate their contribution
o performance.

The need to establish links between planning, decision,
ction and results has generated substantial interest in
he measurement of organizational performance. Schol-
rs from management accounting and other areas of
anagement research have examined a wide range of

ssues related to the design, implementation, use and
Please cite this article in press as: Micheli, P., Mari, L., The theo
Account. Res. (2013), http://dx.doi.org/10.1016/j.mar.2013.07.0

eview of performance measurement systems (see, for
xample, Chenhall and Langfieldsmith, 1998; Goold and
uinn, 1990; Hall, 2008; Henri, 2006; Ittner et al., 2003;

∗ Corresponding author. Tel.: +44 024 7615 0882.
E-mail addresses: Pietro.Micheli@wbs.ac.uk (P. Micheli), lmari@liuc.it

L. Mari).

044-5005/$ – see front matter © 2013 Published by Elsevier Ltd.
ttp://dx.doi.org/10.1016/j.mar.2013.07.005
© 2013 Published by Elsevier Ltd.

Neely, 1999). In management practice, organizations have
invested considerable amounts of resources to measure
and demonstrate their performance (Hood et al., 2000;
Micheli and Manzoni, 2010). However, there is no con-
clusive evidence over the benefits and shortcomings of
introducing performance measurement systems in either
private or public sector organizations (Griffith and Neely,
2009; Malina et al., 2007; Power, 2004; Townley et al.,
2003).

This paper argues that both research and practice in
performance measurement (PM) suffer from an underde-
veloped conceptualization of the notion of performance
measurability, and of the derived measurement processes.
While the study of PM has often led to the critique or sup-
port of specific frameworks, such as the Balanced Scorecard
(Kaplan and Norton, 1992, 2008), in physical sciences and
engineering the very concept of measurement has been
extensively debated also at a foundational level. Indeed,
in this paper we argue that the current characterization of
the concept in purely functional terms (Joint Committee for
Guides in Metrology, 2008a) allows its application also to
non-physical properties without any reductionist or phys-
ry and practice of performance measurement. Manage.
05

icalist implications and, as such, it could inform studies in
management research.

By examining PM epistemology, we aim at advancing
both the theory and the practice of management in two
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major ways. First, we draw on fundamental debates on
measurement science made in physical sciences and engi-
neering to provide more robust theoretical bases to the
study of PM.  Through the presentation of epistemological
analyses on measurement, we re-examine key properties
of measurement (e.g., objectivity, accuracy and precision).
Moreover, we argue on the implications of adopting a cri-
terion of adequacy, as opposed to a criterion of truth, and
of a model-based view, as opposed to a truth-based view,
for characterizing measurement and its results. Second, we
explain and help address several issues that have emerged
in PM related studies. Indeed, the epistemological posi-
tion we propose offers a relevant perspective on the links
between PM and strategy; on the roles of PM in organi-
zations; and on the possibility of developing dynamic PM
systems.

We start by providing an overview of current debates
on the theory and practice of PM.  We  then introduce some
epistemological analyses on measurement in the physical
and social sciences. Subsequently, we present an outline of
a conceptual history of measurement, as mainly developed
in physical sciences and engineering, by comparing three
main paradigms: metaphysical, anti-metaphysical, and rel-
ativistic. This discussion leads to the examination of PM as
a fundamentally epistemic and pragmatic act, rather than
as the determination of the ‘true value’ of organizational
performance. We  conclude by discussing several implica-
tions of this standpoint for measurement of performance
in organizations.

2. Performance measurement: benefits, limitations
and shortcomings

Studies in performance measurement have often
focused on procedures and tools that could improve the
efficiency and the effectiveness of organizations (Franco-
Santos et al., 2007; Kaplan and Norton, 1992). Research has
shown that, through appropriate measurement and man-
agement of performance, organizations can benefit in the
following areas:

• formulation, implementation and review of organiza-
tional strategy (Ahn, 2001; Chenhall, 2005; Euske et al.,
1993; Govindarajan and Gupta, 1985; Veliyath, 1992);

• communication of the results achieved to stakeholders,
and strengthening of brand and reputation (Atkinson
et al., 1997; McKevitt and Lawton, 1996; Neely et al.,
2002; Smith, 1995a);

• motivation of employees at all levels, creation of a
performance improvement culture, and fostering of orga-
nizational learning (Gittell, 2000; Henri, 2006; Malina
and Selto, 2001; Roos and Roos, 1997).

Several empirical studies have shown how PM can be
generally productive and help improve organizational per-
formance (Cavalluzzo and Ittner, 2004; Davis and Albright,
2004; Ittner et al., 2003; Poister, 2003). However, despite
Please cite this article in press as: Micheli, P., Mari, L., The theo
Account. Res. (2013), http://dx.doi.org/10.1016/j.mar.2013.07.0

considerable resources invested (Neely et al., 2006), PM
related initiatives can often fail to deliver on their promises
(Neely and Bourne, 2000). Furthermore, if done poorly,
they can be not only ineffective, but harmful and indeed
 PRESS
ing Research xxx (2013) xxx– xxx

destructive (Perera et al., 1997; Royal Statistical Society,
2005). Therefore, it is crucial to understand under which
specific conditions performance measurement and
management practices can actually deliver improved
performance.

So-called ‘alternative approaches’ have looked at PM,
considering it more as a social practice rather than as
a technical process (Covaleski et al., 1996). In this con-
text, the need for deeper reflections on the conceptual
and operative conditions required for the measurement
of performance has been advocated (Chua and Degeling,
1993). Indeed, a number of scholars have remarked that
PM is often regarded as the objective evaluation of real-
ity by academics and practitioners (Morgan, 1988; Power,
1997). The customary use of adages such as ‘if you cannot
measure it, you cannot manage it’ and ‘what gets mea-
sured gets done’ (Garvin, 1993; Johnson and Kaplan, 1987;
Kaplan and Norton, 1992; Osborne and Gaebler, 1992;
Peters and Waterman, 1982) sometimes expresses not only
the acknowledged importance of PM in organizations, but
also, and far more generally and critically, a (usually unjus-
tified) belief on the epistemic role of measurement. These
praising sentences have two major implications: first, they
suggest that behaviors and action follow measurement,
whereas this is not necessarily the case in organizations
(Kennerley and Mason, 2008; Pollitt, 2006; Smith, 1995b).
Second, they assume that all the key properties of mea-
surement (e.g., objectivity, accuracy, and precision) are
unproblematic and can be taken for granted.

A basic aim of this paper is to argue the underpinnings
of such a position and to challenge the widespread, albeit
often implicit, view that PM could enable organizations to
determine the ‘true value’ of their performance. To this
goal, we  analyze the epistemological bases of PM, a topic
about which, interestingly, little has been written. To do so,
we build on debates on measurement in physics and engi-
neering, where key aspects of the measurement process
have been extensively discussed. Moreover, we address the
fundamental question of what type of measurement (or
evaluation) could be undertaken in social sciences.

3. Differences between sciences: epistemological
preliminaries

While this paper is not aimed at investigating the
complex topic of the (possible) methodological character-
ization of different scientific disciplines, it is important to
consider the implications that different modes of expla-
nation and theorization have on the theory and practice of
PM.  Indeed, important differences between sciences can be
recognized in the process of theorization, in the way theo-
ries are applied, and how such a use is deemed to affect the
behavior of theorized systems (Ghoshal and Moran, 1996).
The application of management theories, unlike theories
in sciences of inorganic or organic matter, generally has
a significant impact on the object they relate to, e.g., the
ways in which organizations function. As organizations are
ry and practice of performance measurement. Manage.
05

adaptive systems, in the social sciences theories tend to
be self-fulfilling, whereas in physical sciences they clearly
do not (Gergen, 1973). Consequently, the more a theory is
based on strong assumptions on human self-interest and

dx.doi.org/10.1016/j.mar.2013.07.005
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4.1. Measurement: history and characterizations

The etymology of the Greek word for ‘measure’ pro-
vides an interesting insight into the concept and history
ARTICLEMARE-508; No. of Pages 10
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pportunism, as is the case of agency theory, the more
t will induce exactly those types of behaviors expected
rom the theory itself (Ghoshal and Moran, 1996). On the
ther hand, despite the existence of significantly different
xplanation modes, processes of theorization and epis-
emic roles of the human agent, management scholars have
dopted the “‘scientific’ approach of trying to discover pat-
erns and laws, and have replaced all notions of human
ntentionality with a firm belief in causal determinism for
xplaining all aspects of corporate performance” (Ghoshal,
005, p. 77). Such a concept of ‘scientific’ approach is clearly
eferring to ‘hard’ sciences, as arose and progressively
eveloped from the Galilean–Newtonian interpretation of
he role of experiments in knowledge acquisition and con-
eptualization. In fact, despite the nature of activity studied
y social sciences, management often adopts modes of
xplanation and theorization that are derived from sci-
nces such as physics or biology. As Ghoshal (2005, p. 79)
otes, “management theories at present are overwhelm-

ngly causal or functional in their modes of explanation”.
n this regard, in his Nobel Memorial Lecture, Friedrich
on Hayek stated that economics, like other social sci-
nces, is subject to the so-called ‘physics envy’, which
eads researchers to draw inappropriate conclusions and to
orcefully adopt methodologies and methods drawn from
hysical sciences (von Hayek, 1989). Von Hayek referred to
his issue as ‘scientistic error’.

Reflections on the differences between sciences have
elevant implications on the epistemology of PM.  A realist
iew of epistemology assumes that the external world can
e accessed objectively and observations can be reported
y means of a subject-neutral and theory-neutral lan-
uage. It also supports the formulation of general laws for

closed systems’, where environmental influences can be
ontrolled, or even completely eliminated (Tsoukas, 1989).

 subjectivist, and, more generally, a non-objectivist, view
enies the possibility of such an epistemological founda-
ion, emphasizing that the critical role of human agents
as to be stated and considered, possibly with reference
o the interactions with an independent external reality,
hich can constrain or facilitate human action (Johnson

nd Duberley, 2000).
Social sciences entail operative interventions in social

ife and value judgments by investigators (Bhaskar, 1978):
ence, instead of being primarily aimed at providing ‘true
escriptions’ of the external world, their theories can be
onsidered “a form of insight, i.e., a way of looking at the
orld, and not a form of knowledge of how the world is”

Bohm, 1980, p. 4). The polysemy of the fundamental con-
ept of explanation is a meaningful indicator in this regard:
hile in physical sciences to explain mainly means to

xhibit a law from which the explanandum can be derived
y deduction – the so-called nomological explanation – in
Please cite this article in press as: Micheli, P., Mari, L., The theo
Account. Res. (2013), http://dx.doi.org/10.1016/j.mar.2013.07.0

ocial sciences to explain mainly means to identify a goal
ble to justify the explanandum as a consequence – the
o-called teleological explanation (Nagel, 1961).1

1 Although the primary focus of this paper is not on the long-standing
ebate over the nature of social sciences, it should be noted how the
aradigm of the ‘design sciences’, inspired by Simon (1996), has received
 PRESS
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The adoption of an epistemological stance, such as the
one advocated by Bohm, has relevant implications for the
measurement of organizational performance. First of all,
PM will have to be regarded as a form of insight, rather than
the (actual or potential) ‘true knowledge’ of how organiza-
tions perform. Second, our understanding of organizational
performance will be limited. These implications, in turn,
could have substantial repercussions on the design, imple-
mentation and use of PM systems. Since these claims call
into question the very concept and possibility of measuring
performance, the following section discusses the episte-
mology, and in some degree the ontology, of measurement
in more depth. To do so, recent developments in measure-
ment science, as currently understood in physical sciences
and engineering, are analyzed and subsequently implica-
tions for PM are discussed.

4. The epistemology of measurement

Management scholars have emphasized how, according
to the positivist paradigm, which maintains an objectivist
epistemological perspective, many studies in management
are based on the following assumptions:

• “Variables other than the ones whose variation we would
like to observe are perfectly controlled for.2

• The empirical scales measure the constructs completely.
• There is no cognitive disagreement among social agents

about the definition of the situation.
• Social agents have an ability to reflect, that is, they

can think about their own  thinking and that of others”
(Numagami, 1998, pp. 4–5).

Interestingly, these assumptions are aligned with
traditional principles in physical science, for which mea-
surement is “a process of empirical, objective assignment
of symbols to attributes of objects and events of the
real world, in such a way as to represent them, or to
describe them” (Finkelstein, 2003, p. 41). On the other
hand, we argue that, not only are the assumptions outlined
by Numagami examples of ‘physics envy’ and ‘scientistic
error’, but also current debates in measurement theory are
questioning the validity of those very principles in physical
science. With the aim of clarifying these issues and pro-
viding an alternative epistemological perspective on PM,
an overview of the conceptual history of measurement of
physical quantities is now provided.
ry and practice of performance measurement. Manage.
05

considerable attention in recent years (Bate, 2007; Denyer et al., 2008;
Huff et al., 2006; Romme, 2003).

2 This assumption is often referred to as ceteris paribus hypothesis. In
physics it has traditionally played a critical role to justify the superposition
principle, for which, e.g., the problem of computing the state of a system of
n interacting bodies, that in general is mathematically intractable for even
low values of n, is reduced to the much simpler problem of computing the
state of n(n − 1)/2 systems of 2 bodies. Systems for which such a reduction
leads to inadequate results are paradigmatically considered complex.

dx.doi.org/10.1016/j.mar.2013.07.005
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of measurement science (Mari, 2003). Indeed, two gen-
eral meanings can be retraced for it: ‘subjective evaluation’
(as in the well-known quotation attributed to Protagoras:
“man is the measure of all things, of the existence of things
that are, and of the non-existence of things that are not”)
and ‘objective description’, in particular because of the
Euclidean systematization of geometry, that interpreted
‘measure’ as a “comparison with an external standard,
to point to a universal sort of inner ratio or proportion,
perceived both through the sense and through the mind.
(. . .)  [A]s time went on, this notion of measure gradually
began to change, to lose its subtlety and to become rel-
atively gross and mechanical” (Bohm, 1980, p. 21). This
shift also implied that measures ceased to be seen as forms
of insight, and started to be understood more and more
as absolute truths about reality as it is. Bohm also argues
that this change has had significant consequences on both
the ontological and the epistemological bases of science.
However, according to Mari (2003), developments in the
conception of measurement have questioned this mecha-
nistic view. In order to support this claim, the author singles
out three main paradigmatic standpoints, approximately
interpretable also as subsequent phases of a conceptual
history of measurement:

1. the metaphysical period;
2. the anti-metaphysical period;
3. the relativistic period.

The first position was expressed by the founders of
physical sciences, such as Pythagoras and Aristotle on the
one hand, and Galileo and Kepler on the other, for whom
numbers were part of the empirical world, so that measures
were inherent properties of the objects being measured.
According to them, phenomena were intrinsically quantita-
tive (Mari, 2005), and measurement operated to determine
pre-existing properties, i.e., as a discovery process of ‘true
values’ of quantities (Mari, 1997). The classical distinc-
tion between ‘primary’, i.e., ‘intrinsic’, and ‘secondary’,
i.e., subject-related, properties also clearly emphasizes the
ontological assumptions underlying this position. As late as
1900, reliance on the fundamental possibility and power of
measurement led Lord Kelvin to famously state that “there
is nothing new to be discovered in physics now. All that
remains is more and more precise measurement”, i.e., ide-
ally obtaining ‘truer and truer’ values.

During the 19th century and the first decades of the
20th century the effectiveness of measurement in physi-
cal sciences and engineering acted as a trigger to export
that paradigmatic knowledge acquisition process to differ-
ent disciplines, with the aim of increasing the objectivity
in the evaluation of properties of psychophysical, behav-
ioral, and social phenomena (Rossi, 2007). In such a broader
context, the very concept of true value, usually assumed
a real number, was generally deemed to be unmaintain-
able, and the focus shifted toward the measurability of
‘secondary’ properties. This led to the endorsement of an a-
Please cite this article in press as: Micheli, P., Mari, L., The theo
Account. Res. (2013), http://dx.doi.org/10.1016/j.mar.2013.07.0

metaphysical – and sometimes anti-metaphysical, in some
neo-positivistic interpretations – perspective, according to
which measurement results cease to be true expressions of
reality, and they are thought of instead as representation
 PRESS
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means, i.e., results of operations that preserve the rela-
tions observed among entities (Mari, 2003). Through the
first representation theorems (Helmholtz, 1887; Hölder,
1901) and the theory of scale types (Stevens, 1946), mea-
surement was then formalized as a (homo)morphism
(Krantz et al., 1971/1989/1990), i.e., a function preserv-
ing the relations defined on its domain, thus emphasizing
the internal consistency of representation, sometimes
also characterized as ‘empirical meaningfulness’ (Roberts,
1979), instead of its truth. It is indeed this consistency
constraint that guarantees measurement to be adequate
for its goal of expressing information on measured enti-
ties. Furthermore, this stresses the importance, if not the
unavoidability, of interpretive models in acquiring knowl-
edge about reality.

This move is crucial, as it implies a sharp shift of empha-
sis, from ontology (measurement as a means to know
how reality is) to epistemology (measurement as a means
to acquire and consistently express information on real-
ity). As this position maintains, measurement only claims
to act as a representational tool, a “bridge between real-
ity, to which the object under measurement belongs, and
the linguistic/symbolic realm, to which the measurement
result belongs” (Mari, 2007, p. 42): measurement relates to
the available knowledge on the state of an object. Along
the same lines, Bohm (1980, p. 23) remarks that “mea-
sure is an insight created by man. A reality that is beyond
man  and prior to him cannot depend on such insight”.
While still requiring the information produced through
measurement to be non-ambiguous and inter-subjective
(i.e., to be interpretable in the same way by different
subjects), and measurement results to convey informa-
tion solely about the measured property (Cecconi et al.,
2006), from a representational point of view the very con-
straints for measurement to be objective and empirical
assume a new connotation. By objectivity is meant here
that “the numbers assigned to a property by measurement
must, within the limits of error, be independent of the
observer” (Finkelstein, 2003, p. 41). Empiricity means that
measurement “must be the result of observation and not,
for example, of a thought experiment”; this is because “the
concept of the property measured must be based on empir-
ically determinable relations and not, say, on convention”
(Finkelstein, 2003, p. 41). This emphasis can be understood
by remarking that nothing in the representational formal-
ization implies (homo)morphisms to describe empirical
processes (a ‘thought experiment’ can be in fact expressed
in (homo)morphic terms), so that the fact of being empir-
ical is an independent constraint and, as such, it must be
explicitly introduced.

The further move toward the third, relativistic, posi-
tion is also significant, as it entails an even more explicit
emphasis on a model-based view, as symbolized in the
shift from error to uncertainty (Joint Committee of Guides
in Metrology, 2008b). The concept of error, as the expres-
sion of the discrepancy from a given reference, has been
traditionally associated to the empirical inability in the
ry and practice of performance measurement. Manage.
05

measurement process of determining the true value of the
property of an object. Rather, uncertainty is the “lack of
complete certainty on the value that should be assigned to
describe the object under measurement relatively to the

dx.doi.org/10.1016/j.mar.2013.07.005
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easurand” (Mari, 2007, p. 64) with respect to the avail-
ble information. In this context, ‘measurand’ is defined as
he property intended to be measured (Joint Committee
f Guides in Metrology, 2008a), where this ‘intention’
urther stresses the dependence on models. This rela-
ivistic characterization emphasizes that measurement
s a knowledge-based assignment process, and not the
mpirical determination of a pre-existing property value.
ccordingly, quantification of phenomena is considered

o be possible only within a given, although sometimes
mplicit, model, so that the notions themselves of ‘true
alue of a measurand’ and of its determination become
eaningless. In order to explain the substantial implica-

ions of this claim, the next section discusses the relativistic
aradigm in more detail, also pointing out some ongoing
urther developments.

.2. The relativistic paradigm and beyond

From a relativistic perspective the concept of model
ecomes of primary importance. In particular, a model-
ased view takes into account pragmatic components,
hich are not considered in the two previous paradigms,

nd regards measurement as a process, which aims at
ttaining ‘adequate-to-purpose’, rather than ‘true’, results.
eplacing the criterion of truth with a criterion of ade-
uacy has profound consequences, since, according to
he latter position, decisions over cost and quality of

easurement become essential components of the mea-
urement process itself. As a paradigmatic case, in this
ontext the very concept of ‘absolute precision’ for mea-
urement results is acknowledged to be meaningless, and
he search for their increasing precision is considered rel-
vant only as a trade-off with measurement resources,
nd therefore, in particular, costs. Similarly, the concept
f accuracy could be re-conceptualized as the degree of
rust that can be attributed to a value, as obtained by

 suitable characterization of the measurement process,
ather than its correspondence (its ‘closeness of agree-
ent’, according to the Joint Committee for Guides in
etrology (2008a)) to the ‘true value’. If measurement is

egarded as an assignment, rather than a determination
Mari, 1997), any measurement result could only gener-
te information that is meaningful in the context of the
odel within which measurement is being carried out.

herefore, “measurement results must be assigned (and
ot determined) according to the goals for which the mea-
urement is performed, with the consequence that they
re adequate if they meet such goals” (Mari, 2007, p.
6).

Repeatability is another differentiating factor between
he relativistic paradigm and the metaphysical and anti-

etaphysical ones. Following the argument of Cecconi
t al. (2006), which endorses an anti-metaphysical per-
pective, in measurement subjects have to be independent,
.e., ‘experiments’ may  be repeated by different observers
nd, under controlled conditions, each will get the same
Please cite this article in press as: Micheli, P., Mari, L., The theo
Account. Res. (2013), http://dx.doi.org/10.1016/j.mar.2013.07.0

esult. On the other hand, advocates of the relativistic per-
pective maintain that repeatability is only a desirable, but
y no means a necessary, feature of measurement (Mari,
007).
 PRESS
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From a relativistic standpoint, objectivity and inter-
subjectivity, features already taken into account by the
representational position (Finkelstein, 2003), are still con-
sidered to be target points for measurement. However, the
traditional acknowledgment that experimental issues (e.g.,
noise in general sense) make it impossible to fully reach
these conditions is complemented with the understanding
that the unavoidable presence of models (e.g., for mea-
surand identification/definition) generates a further reason
of non-ideality. As a consequence, such experimental and
conceptual issues are interpreted as critical elements in the
general trade-off with resources devoted to perform mea-
surement. According to this view, measurement itself can
be characterized as a process able to acquire and formally
express information that is ‘objective and inter-subjective
enough’ for the given purposes.

The main features of the relativistic paradigm can be
summarized as follows:

• Measurement is not a determination, but an assignment.
Measurement results only generate information that is
meaningful in the context of the model within which
measurement is undertaken.

• Measurement results are informational, and not empiri-
cal, entities.

• The measurability of a property conceptually depends on
the current state of knowledge of the property; therefore,
it is not an ‘intrinsic characteristic’ of the property itself.

• The measurability of a property operatively depends on
the availability of experimental conditions; therefore it
cannot be derived from formal requirements.

• In a measurement process there is a general qualitative
trade-off between specificity and trust, i.e., between pre-
cision and accuracy; both aspects depend on the available
experimental knowledge of the measurand.

• Objectivity, inter-subjectivity and repeatability are desir-
able, but not necessary, features of measurement.

While it is highly plausible that this standpoint has been
triggered by the dominant epistemological relativism of
the last fifty years (see, e.g., Feyerabend, 1975; Hanson,
1958; Kuhn, 1970), that radical relativism (‘everything
goes’, as in Feyerabend’s paradigmatic statement) is effec-
tively applicable to measurement is questionable. If the
neo-positivistic concept of ‘protocol of truth’ can hardly
be maintained today, measurement has however critical
ties to truth that any oversimplification such as ‘truth
does not exist’ does not adequately express. On the one
hand, the dependence of measurement results on models
and goals, and therefore the operative meaninglessness of
the very concept of an ‘absolute’ true value for measur-
ands, can be taken for granted. An excellent example in
this regard is given by the introduction, in the third edi-
tion of the International Vocabulary of Metrology (Joint
Committee for Guides in Metrology, 2008a), of the concept
of target measurement uncertainty, defined as ‘measure-
ment uncertainty specified as an upper limit and decided
ry and practice of performance measurement. Manage.
05

on the basis of the intended use of measurement results’.
These explicit references to ‘decisions’ and ‘intentions of
use’ unambiguously highlight that target uncertainty is,
in fact, a pragmatic specification, namely, the epistemic

dx.doi.org/10.1016/j.mar.2013.07.005


 ING Model

 Account

edged; and the related presence of errors and uncertainties
admitted and properly dealt with. Although tools and tech-
niques could become more sophisticated, thus reducing

3 This latter cliché is easily falsifiable by acknowledging that, instead,
‘you can control (and, therefore, manage) even what you do not mea-
sure’. As a simple example, let us consider a feedback control system,
such as a thermostat or a car cruise control, in which the set point is
fixed according to the strategy ‘maintain this state’ (i.e., the current tem-
perature, the current speed), independently of the availability of any
ARTICLEYMARE-508; No. of Pages 10
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counterpart of tolerance, i.e., a parameter widely used in
many industrial contexts to specify the ‘acceptable techni-
cal quality’ of products.

Furthermore, the fact that measurement results include
some conventional information can be easily ascertained,
given their structure of references to (conventional,
indeed) measurement units or scales. On the other hand,
such references have an empirical grounding, expressed
by the requirement for measurement systems to be cal-
ibrated with respect to a standard, i.e., be metrologically
traceable to it. Hence, if measurement is defined as the
process performed by suitably calibrated measurement
systems, and, thus, if such systems and their calibration
are in their turn properly characterized, then both the
dependence of measurement results on models, i.e., their
‘intrinsic uncertainty’, and their foundational role of ‘truth
approximations’ can be justified. According to this posi-
tion of pragmatic (and therefore moderate) relativism, the
acknowledged pivotal role of measurement as information
acquisition process can be justified once again, although
on new bases: set aside any metaphysical assumption,
it is precisely on the functional structure of the process
that an epistemology of measurement can be developed
today. Therefore, we claim that this conceptual framework
could evolve into a new, fourth paradigm: a pragmatic
one. To do so, measurement in both physical and social
sciences should be performed taking into account a prin-
ciple common to all production processes: while quality
of products – in this case, measurement results – can be at
least comparatively assessed and is the justifying condition
to perform the process, the trade-off between acceptable
quality and available resources remains the most general
criterion for ‘good’ measurement.

5. Implications for performance measurement

In the wake of modern physics, Galileo argued that
the world was written in mathematical terms. As a con-
sequence, the task of scientists was deemed to count
what was countable, measure what was measurable, and
what was not measurable, make measurable. Over the
last twenty years, organizations have invested increasing
amounts of resources in the design, implementation and
use of performance measurement (PM) systems such as
the Balanced Scorecard following a similar, albeit implicit,
principle that measurement was a necessary activity for
organizations to be successful. Although several studies
have demonstrated that PM can have a positive impact on
performance, this evidence is not uncontested.

In physics, since the beginning of the 20th century, the
metaphysical position expressed by Kepler and Galileo was
challenged in a number of ways. This has led to the estab-
lishment of two other perspectives – anti-metaphysical
and relativistic – which reflect our greater understanding
of the powers and limitations of measurement. How-
ever, these advancements in physics seem to have had
Please cite this article in press as: Micheli, P., Mari, L., The theo
Account. Res. (2013), http://dx.doi.org/10.1016/j.mar.2013.07.0

little impact on PM research and practice. Indeed, most
practices in PM are driven by clichés such as the above
mentioned ‘what gets measured gets done’ (Kaplan and
Norton, 1992) and ‘if you cannot measure it, you cannot
 PRESS
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manage it’3 (Garvin, 1993), which are arguably aligned to
the much outdated metaphysical paradigm. These clichés
can be problematic for a number of reasons, including
a supposedly deterministic cause-and-effect relationship
between measurement and action, and the view that mea-
surement is a necessary antecedent to management. More
importantly, it could be argued that it is exactly for these
underlying motivations that in recent years organizations
in both private and public sectors have been investing
increasing amounts of resources to obtain ‘true descrip-
tions’ of their performance through the use of PM systems
(Micheli and Manzoni, 2010).

Rather, from the analysis presented above we argue that
PM suffers from the lack of solid theoretical foundations:
a more rigorous examination of the epistemological issues
of measurement processes could contribute not only to the
development of PM from a conceptual standpoint, but also
to its practice. First of all, in relation to so-called ‘physics
envy’ (von Hayek, 1989), it is somehow paradoxical that
while debates in physics could inform management the-
ory and practice they seem not to have been sufficiently
taken into account. From an epistemological perspective,
we believe that the main tenets of the pragmatic per-
spective, which is being developed from the relativistic
standpoint, should inform current debates in PM, and that
more clarity is required regarding the philosophical under-
pinnings of measurement in social sciences.

Secondly, it is important to remark that the process
of measurement can relate, in principle, to three types
of objects: physical, which exist in space and time; ideal,
which exist outside space and time; and social, which
have a beginning in time and are socially constructed
(Ferraris, 2005; Husserl, 1964; Meinong, 1904). Measure-
ment science in physics and engineering has traditionally
focused on physical entities, such as phenomena, bodies,
and substances (Joint Committee for Guides in Metrology,
2008a). PM is most often concerned with social objects
(from stakeholders’ satisfaction to brand management,
from intellectual capital to patients’ experience), which are
often complex and difficult to define and measure in their
properties. Therefore, it could be argued that in PM,  even
more than in physical sciences, complete empiricity and
objectivity must be considered as goals and not as prelim-
inary, i.e., necessary, conditions. PM should be seen as an
assignment, rather than an empirical determination; the
relevant influence of implicit and explicit models acknowl-
ry and practice of performance measurement. Manage.
05

formalized information on the controlled quantity, i.e., independently of
any  measurement. The most explicit indication that this is ‘control with-
out  measurement’ is that a control system exploited in this way does
not  require any calibration for its proper usage, nor does it produce any
information on the controlled system.

dx.doi.org/10.1016/j.mar.2013.07.005
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rrors and uncertainties in measurement, it will never
e possible to reach absolute certainty on the value(s) to
ssign to what is being measured.

Thirdly, scholars have observed that performance in
rganizations is often reduced in its meaning and scope to
hat is technically easier to measure of performance itself

Smith, 1995b), thus following an apparently operational
tandpoint (Bridgman, 1927). The main implication is that

 performance indicator is often equaled to the simplest,
nd most easily measurable, aspect of the activity or pro-
ess being performed, e.g., number of complaints expressed
y employees = employees’ satisfaction; impact factor of
ublications = academic standing, etc. This issue is partic-
larly relevant and problematic, if we consider the great
ifficulties encountered in – and, frequently, the impossi-
ility of carrying out – the measurement of properties of
ery complex activities and processes. Unfortunately, the
onsequence is that in the social sciences what is treated
s important is what happens to be accessible to measure-
ent (von Hayek, 1989). Furthermore, this claim confirms

hat the ontological and the epistemological dimensions
re often conflated, thus reducing reality to what it is easy
o access of reality itself.

Fourthly, to measure does not necessarily mean to asso-
iate empirical objects with numbers, but, more generally,
ith information entities (Mari, 2007). This distinction

s particularly relevant from a PM point of view, as the
easurement of performance – both in practice and in

heory – is most frequently equaled to the mere asso-
iation of numbers to empirical objects. This position is
roblematic for two reasons. First of all, measurement is
n evaluation performed by means of a measurement sys-
em, and it is only such a system and its proper setup
nd usage that guarantee, up to a degree adequate to the
iven purposes, the objectivity and the inter-subjectivity
f measurement results. Therefore, it is not the assignment
f numbers, but the adequacy of the measurement sys-
em that makes an evaluation a measurement. Secondly,
he presumed ‘inherent objectivity’ of numbers often leads
o little consideration given to supposedly ‘subjective’
ualitative indicators, in favor of substantial reliance on
uantitative ‘measures’ of performance, which, in fact, may
e equally problematic and even less informative (Dossi
nd Patelli, 2010).

. Toward a pragmatic view of performance
easurement

In physical sciences and engineering the metaphysical
aradigm has been largely superseded by the representa-
ional one, which, in turn, is increasingly complemented
y emphasis on the role of models and, therefore, by
he relativistic paradigm, moderated by the pragmatic
nstances analyzed above. The adoption of a pragmatic
erspective in PM research and practice requires a crit-

cal re-conceptualization. First of all, the adoption of a
odel-based view, as opposed to a truth-based view,
Please cite this article in press as: Micheli, P., Mari, L., The theo
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as substantial implications on the measurement pro-
ess and on the interpretation of its results. From a
odel-based point of view, measurement is regarded as

 knowledge-based process, rather than a purely empirical
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determination. The object whose property is measured is
assumed to exist in the empirical world, but it is acknowl-
edged that the data collected about that object results
from an interpretation process, i.e., an explicit or implicit
model, which belongs to the symbolic/informational realm.
As a consequence, the measurement procedure must be
defined, and the system under measurement designed and
set up by considering the context and the goals for which
the measurement itself is being undertaken. Furthermore,
particular care has to be exerted when utilizing any data
or information in a context other than that in which it
was meant, as this has substantial implications on the
drivers, purposes and uses of PM (Behn, 2003; Hatry, 1999).
This is particularly significant in benchmarking exercises or
compilation of league tables in both private and public sec-
tor contexts (Ammons, 1999; Goldstein and Spiegelhalter,
1996). Equally, from a model-based point of view, it would
be nonsensical to state that a performance indicator is
either ‘good’ or ‘bad’ in absolute terms. Rather, on the bases
of its goals and other relevant factors (e.g., cost, quality), an
indicator could be deemed to be adequate or inadequate-
to-purpose. For example, an indicator that considers the
average time an organization spends to produce a quote
might be appropriate to monitor the organization’s respon-
siveness to customers. This does not equate to saying that
the average difference between date of verbal confirma-
tion of receipt of quote by customers and the date of first
contact by customers is the ‘right measure’ for responsive-
ness to customers. In fact, the calculation of variance in
performance could also be informative. However, a sim-
ple average might be appropriate for monitoring purposes,
whereas richer information would be necessary to support
process improvement.

Second, the aims of accuracy, repeatability and objec-
tivity in measurement emphasize the necessity to define
the properties being measured, and to question and con-
sider the influence of the measurer on the measurement
results. Although most organizations utilize measures of
‘absenteeism’, for example, the ways in which absenteeism
is effectively defined and measured can substantially
vary (Hausknecht et al., 2008). Moreover, information on
absenteeism would be influenced by the person under-
taking the measurement, i.e., differences in responses are
likely to emerge if measurement is performed either by
management or by an independent agency. Reasons for
measurement (e.g., understanding reasons for absence,
launching a new program to motivate employees, or simply
reducing absenteeism) would also influence measurement
results. Therefore, operational definitions could be adopted
to enhance consistency and trust in the indicators intro-
duced (Deming, 1986; Goldratt and Cox, 2004). However,
the relevance and unavoidability of interpretive models in
the measurement process also highlight the importance of
surfacing mental models in the design and use of PM sys-
tems. If mental models are considered as “deeply ingrained
assumptions, generalizations, or even pictures or images
that influence how we understand the world and how we
ry and practice of performance measurement. Manage.
05

take action” (Senge, 2006, p. 8), it is clear how PM could
be both influenced by, and used as a way to challenge,
mental models. This is particularly relevant, since long-
term success often depends on the process through which

dx.doi.org/10.1016/j.mar.2013.07.005
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management teams modify and improve the shared men-
tal models of their organizations, their markets, and their
competitors (Argyris, 1977; De Geus, 1999; Senge, 2006).

The consideration of the epistemic role of the measurer
also has significant consequences in relation to organiza-
tional learning and review of PM systems. As Bohm (1980,
p. 23) argued, “the attempt to suppose that measures
exist prior to man  and independently of him leads [. . .]
to the ‘objectification’ of man’s insight, so that it becomes
rigidified and unable to change, eventually bringing about
fragmentation and general confusion”. If confusion exists
between reality and the measurement results obtained
from it, in such a way that measurement is seen as cap-
turing the essence of objects, PM systems will inevitably
be static. Research has demonstrated how the use of
excessively rigid PM systems could lead to organizational
paralysis, or ‘ossification’ (Smith, 1995b). Indeed, after
investing substantial resources to design and implement
large sets of performance indicators, organizations often
decide not to modify them, also because they are per-
ceived as ‘perfect representations’ of performance. On the
contrary, only by analyzing the data gathered through the
system and, in particular, reformulating the PM system
itself, can organizations improve their performance and
generate single and double loop learning. Indeed, “double-
loop changes cannot occur without unfreezing the models
of organizational structures and processes now in good
currency” (Argyris, 1992, p. 11). Therefore, reviews of PM
systems must happen through an in-depth comparison
between what is measured of the activities performed, and
which activities really occur, since measurement is related
to the knowledge about the state of an object, rather than
the knowledge about the object ‘in itself’. Consequently,
reviews could be used to challenge not only the current
PM system, but also the organization’s strategy and its
implementation (on the roles of PM systems in strategy for-
mulation and implementation see, for example, Chenhall,
2005; Gimbert et al., 2010; Simons, 1990).

Fourth, replacing the criterion of truth with a criterion
of adequacy implies that cost and quality of measurement
should be considered relevant components of the measure-
ment process, and, therefore, assessed both before and after
measurement takes place. As a consequence, the introduc-
tion of PM systems must be considered as an investment
from which to expect a certain return, rather than either
an inherently fruitful use of resources (Kaplan and Norton,
1992) or a ‘necessary evil’ (Brignall and Modell, 2000). Both
error and uncertainty should be considered in relation to
the empirical ability of obtaining appropriate information
on the intended property: hence, specificity and trust also
become essential features of PM,  as performance could be
measured with great accuracy, but precision can be mis-
leading, as indicators can be precisely wrong (Mari, 2007).

Fifth, the focus of measurement has to shift from what
is measurable, which is a prevalently epistemological act,
to the nature of the objects that we want to measure, i.e.,
the actual organizational processes and activities being
Please cite this article in press as: Micheli, P., Mari, L., The theo
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performed. Moreover, indicators should not be consid-
ered as exact pictures of reality or as unveiling presumed
truths. On the contrary, they ought to be used as ways to
gather information about organizational performance that
 PRESS
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is as adequate as possible. Several authors have suggested
ways to tackle the inherent incompleteness of PM sys-
tems (Chapman, 1997; Lillis, 2002; Wouters and Wilderom,
2008). Although more appropriate designs and implemen-
tations could certainly contribute to this aim, it is also
important to fully acknowledge the limitations of mea-
surement. In particular, when measuring performance the
last word has to go to the object being measured, and not
to the subject; as subjects we  have to continuously con-
front ourselves with the object and not vice versa (Ferraris,
2005).

Finally, as the etymology of ‘measurement’ suggests,
PM systems should be proportionate, i.e., they should
consist of an adequate number of indicators, which can
inform decision-making processes, rather than aim at pro-
viding ‘true representations’ of performance. While great
advancements in the theory and practice of performance
measurement are certainly possible, they would have to
go beyond ‘more and more precise measurement’.
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