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Executive Summary
The purpose of the report entitled “Measuring Wellbeing in South Australia:
the impact of SASP” is to give answer to the call for a more comprehensive
measure of human progress. In the last decade the dissatisfaction with
traditional indicators – such as GSP/GDP – has brought the attention of
scholars and institutions towards new techniques that allow to evaluate
human wellbeing. A particularly promising field of research has been identified
in so-called composite indexes. These instruments allow the simplification of
rather complex realities by aggregating data related toa series of variables (or
indicators) each of which is considered a crucial dimension of wellbeing.
A new composite index of wellbeing has been developed thanks to the
collaboration of the Department of the Premier and Cabinet’s Office of
International Coordination and the Department of Economics of the University
of Trento (prof. Giuseppe Folloni). The new measure, called Non-linear Index
of Wellbeing (NIW), is an ad hoc tool that draws from the theory on composite
indicators (OECD, UNDP, Commission on the Measurement of Economic
Performance and Social Progress), the literature on behavioural economics
and subjective wellbeing (Kahneman, Easterlin, Diener, Stutzer), and
elaborates them in a original way.
The most important innovation brought about by the NIW lies in the criteria
according to which weights are assigned to each variable within the index.
The NIW model gives priority to the fields in which a country/state/region is
most backward and allocates weights on the basis of a simple arithmetic
algorithm that also define the non-linearity of variables’ utility returns. The last
feature not only constitutes a significant advancement in the literature on
composite measures of wellbeing, but also makes the NIW the ideal tool for
policy advising. In fact, rewarding homogeneous growth of different sectors,
the NIW model is able to highlight the most efficient allocation of public
resources at any given time.
The Non-linear Index of Wellbeing has then been applied to the South
Australian context with particular focus on South Australia’s Strategic Plan.
The purpose was to analyse the results of the policies linked to the
implementation of SASP through the lens of the NIW model. The report’s core
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section analyses the evolution of wellbeing in South Australia between 1998
and 2010 as described by the following variables: Prosperity, Health,
Education, Environment and Safety. Even though the one presented in the
report constitutes only a basic econometric analysis, data seem to prove that
after a period of stagnation, in 2004 South Australia’s wellbeing started to rise
significantly.
The results highlighted in the report show that the SASP was particularly
efficient in producing an increase in South Australia’s wellbeing levels.
Moreover, further improvements of the NIW’s estimations deriving from the
interaction between civil society and institutions could arguably lead to the
construction of a reliable South Australian Index of Wellbeing.
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Introduction
The aim of this report is to follow the suggestion contained in the South
Australia’s Strategic Plan to develop a “wellbeing index for South Australia”
(SASP, 2010, p. 19). A new measure of wellbeing – the Non-linear Index of
Wellbeing (NIW) – that draws from the literature on composite indexes and
solves some of their persisting issues will be presented in its theoretical
background and technical features. The specific purpose of this work is to
track the evolution of state-wide levels of wellbeing and the relative influence
that the SASP has had on them. Therefore, the NIW will be applied to the
South Australian case study and the results analysed. The rationale behind
this report lies in the idea that the tools belonging to the traditional System of
National Accounts (such as Gross Domestic Product – or Gross State
Product) have proven to be ineffective in the evaluation of wellbeing. While
this concept and its implications will be thoroughly discussed in the first
chapter of the report, it is now sufficient to highlight the GSP’s main
weaknesses in terms of wellbeing measure.
First of all, GSP was not designed as a measure of human progress. GSP is a
measure of economic production: it accounts for all activities that imply a
monetary transaction within the state borders. This inevitably implies a
problem, since the final purpose of economic activity is consumption and not
production per se. Therefore estimations of the human condition through the
lens of measures of economic production are nothing but a rough
approximation.
Secondly, GSP and other similar measures have been developed in order to
account for a wide range of human activities, some of which are not desirable.
It is the case of what Nordhaus and Tobin (1973) define regrettables. In this
category fall the negative implications of economic activity which include for
example the money necessary for a firm’s employee to commute to work
every day; that money is necessary for the firm to produce but does not
increase people’s wellbeing as such. Still, that same money – spent in petrol
to run cars or train and bus tickets – will inflate the Gross State Product
account. Other regrettables include for example police services, road
maintenance and national defence.
The third issue linked to the assessment of human wellbeing through
traditional economic methods concerns the need to account for the broad
realm of negative externalities. If the purpose of a measure of wellbeing is to
account for all elements playing a role in it, the contribution of negative
externalities cannot be denied. For example, environmental degradation
profoundly influences human perception on quality of life and yet Gross State
Product does not take in consideration the impact of industrial methods of
production on this phenomenon.
The need to go beyond the traditional System of National Accounts has been
recognised by academia and world governments at very different stages, and
still we are far from a definitive answer to the question “how can the overall
human condition be measured?”. The first contribution to the solution of the
dilemma must be attributed to Nordhaus and Tobin whose pioneering work on
7

the rationale of economic growth helped – in 1973 – to shed some light on
how to better grasp all aspects of wellbeing. Their article ‘Is Growth Obsolete’
(Nordhaus and Tobin, 1973) presented a new measure called Measure of
Economic Welfare (MEW) which, similarly to other future contributions by
authors such as Daly, Cobb and Zolotas, was conceived as a corrected
measure of production. In a nutshell, the MEW simply added monetised
values of elements such as externalities, regrettables and disamenities to the
traditional production accounts.
During the last two decades, three alternative approaches to the
measurement of wellbeing have started to gain prominence:
• measures of subjective wellbeing (SWB)
• dashboards of indicators, and
• composite indexes.
Measures of subjective wellbeing rely on the idea that individuals are the best
judges of their own wellbeing and therefore are based on self-evaluation
methods of quantification. Traditional SWB instruments simply gather and
aggregate the results of surveys asking people how good they feel at a certain
time. While the democratic nature of these tools and their capacity to gauge
the exact phenomenon under observation have recently attracted a great deal
of attention from scientific community and institutions alike, biases linked to
the self-evaluation of perceived happiness/satisfaction/wellbeing impose
caution in the analysis of results. The underlying problem of subjective
evaluation of wellbeing lies in people’s heterogeneity of self-perception:
factors such as the ability to fully understand the question asked by the survey
and overly optimistic/pessimistic tendencies inevitably hinder the universality
of this type of approach.
Dashboards of indicators are probably the most comprehensive
representation of human conditions, as they take in consideration a wide
range of dimensions shaping the phenomenon itself. This approach presents
– in a disaggregated fashion – results concerning a wide range of variables
that serve as indicators of the different aspects of wellbeing. The main
weakness of dashboards of indicators is the lack of comparability and
straightforwardness due to their disaggregated nature.
Finally, one particularly promising approach is that of composite indexes.
Similarly to dashboards of indicators, also composite indexes take in
consideration more than one dimension of wellbeing, but they also aggregate
these variables in order to produce a single numerical and comparable value.
Composite indexes, indeed, allow the summarisation of complex realities by
means of simple algorithms that, putting together multiple indicators, produce
an “overall wellbeing level”. The success of composite indexes of wellbeing –
the most famous being United Nations’ Human Development Index – testifies
the growing consensus on the belief that a possible solution to the problem of
wellbeing evaluation may come from the aggregation of different indicators in
a composite measure. It is the light of this consensus (OECD, 2008;
Commission on the measurement of economic performance and social
progress, 2010) that this report introduces the NIW, a new composite
measure of wellbeing, and applies it to the case study of South Australia.
8

The report will be structured as follows:
•

Section 1, the theoretical background of the NIW model will be
presented. More specifically, a definition of the concept of wellbeing will
be provided, together with a review of the most relevant theories on
subjective wellbeing.

•

Section 2, will be dedicated to the analysis of the traditional structure of
composite indexes of wellbeing, with particular focus on the technical
aspects of variables choice, data normalisation, weighting and
aggregation criteria.

•

Section 3, will deal with the features of the Non-linear Index of
Wellbeing, and in particular with the specific settings adopted for its
application to the case study of South Australia.

•

Section 4, will present and thoroughly discuss the outcomes of the
research: attention will be focused on each of the seven variables
selected and on aggregate wellbeing levels in their evolution through
time.

•

Finally some concluding remarks will be delivered.
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1. The Non-linear Index of Wellbeing: theoretical
framework
Thanks to the great interest that civil society, academia and institutions have
recently shown in the domain of alternative evaluations of socio-economic
progress, a great deal of indicators has been developed in recent years. Many
of them share a more or less similar approach and aim at the evaluation of
what takes different names: welfare, progress, development, wellbeing etc. It
is therefore crucial to define in the clearest possible way a theoretical
framework that serves as groundwork for the measure itself. Setting out the
definition of the new index’s purpose is by far the most important aspect of its
theoretical framework.
The purpose of the Non-linear Index of Wellbeing is to evaluate wellbeing in
such a way that allows a more sensible adaptation to different conditions and
environments. The rationale behind a similar purpose is the widespread
dissatisfaction with existing measures of wellbeing: most of them in fact, do
not allow for specific differences in priorities among countries or among points
in time to be accounted for. At the origin of this logic lies the idea that it would
not make sense to use the exact same tool to measure the size of a coin and
the distance between the earth and moon: different phenomena require
different observation methods.
In the domain of wellbeing the issue of measurement does not relate to the
choice of different scales, but rather on the shifting of priorities. A clear
example might come from the necessity to measure wellbeing in countries
such as Germany and Malawi. If we rely on the basic assumption that human
beings are all equal, and that their psychological features tend to be
comparable, we must conclude that wellbeing always manifests itself in the
same way and therefore should be measured in the same way. It is clear,
though, that the drivers of wellbeing in Germany are not likely to be the same
in Malawi.
For example, think of the quality of the public services, e.g. transport services.
A German commuter’s wellbeing is likely to depend quite heavily on the fact
that the transport network of his municipality will take him to work quickly and
with no delays. On the other hand, Malawian citizens are on average likely to
be much less interested in an efficient urban transport network. Their main
priorities will probably concern the reduction of poverty and improvement of
health and education services. In a very similar way, we must assume that
South Australian people’s priorities and needs have evolved from those of the
early 1900s until today. Since drivers of wellbeing change between
countries/regions and through time, an effective evaluation of the
phenomenon itself will have to take in consideration its dynamic nature.
In particular, the specific aim of this report is to apply the Non-linear Index of
Wellbeing (NIW) to the case study of South Australia. The NIW will be used to
track state-wide levels of wellbeing and the influence on them of the policies
linked to the implementation of the South Australia’s Strategic Plan (SASP).
The NIW will serve as a tool to analyse how beneficial the SASP has been for
the improvement of South Australians’ wellbeing. Moreover, this report
suggests that the recurrent application of the NIW as an external check of
10

policy aims may provide the South Australian Government with an efficient
and reliable guide for policy-making.

1.1 Defining Wellbeing
In the NIW model people’s priorities – which will differ through space 1 and
time – are defined drivers, while their consequences in terms of wellbeing are
termed physical manifestations. While physical manifestations of wellbeing –
the clearest examples being positive emotions such as happiness, joy,
satisfaction – are here assumed to be equal throughout time and among
geographical areas 2 , their drivers change according to the change in priorities
of different geographical areas, epochs and cultures. It is therefore the aim of
this model to produce a yardstick that allows measuring a phenomenon
defined by equal physical manifestations and changing drivers.
Wellbeing is a broad and general concept, much similar to a container that
can fit many definitions inside it. Considering it is the main focus of this
project, though, it requires to be further clarified: wellbeing is hereby defined
both as a term to define a broad phenomenon, and as one of the processes
shaping the phenomenon itself. The broad phenomenon relates to openended concepts such as quality of life and satisfaction. At the same time, the
specific process defined as wellbeing is the one operating the crucial task of
synthesizing inputs coming from the external drivers through each individual’s
rational framework. In order to avoid misunderstanding, the process will be
termed synthesis.
Figure 1.1 – Wellbeing as a process

SYNTHESIS

DRIVERS

MANIFESTATIONS

Source: author’s own elaboration
Drivers, defined as they are by traditional indicators and variables (income,
health, education, environment, etc.), are processed and harmonised through
everybody’s cognitive functions in different manners that depend on cultural,
social and psychological attributes. The process of harmonisation is defined
1

Obviously, in accordance with the specific application envisaged for the NIW by the purpose
of this report, the object of the analysis will be the variables’ evolution through time within a
confined geographical area: South Australia.
2
It should be noted that manifestations of wellbeing are comparable, but vary in intensity.
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synthesis, and its products are physical manifestations that include
happiness, joy, delight, etc. While the manifestations of wellbeing are
theoretically comparable in nature 3 , the way in which its drivers are processed
tends to vary. Therefore, a coherent index of wellbeing – being a tool that
aims at measuring the aforementioned phenomenon – will need to present the
following two features:
-

Equal scale (i.e. the ability to produce results in the form of a
concise, comparable value).
Varying weighting system (in particular, one that adapts to
the differences in the elaboration of inputs).

Wellbeing is therefore a process, and in particular one that shifts according to
features and attributes that are mixed differently in everybody’s mind. It is
exactly the dynamic nature of this process that supports a significant portion
of the literature on the economics of happiness in its belief that wellbeing is
too much a complex idea to be defined subjectively by people themselves.

1.1.1 Subjective Wellbeing: features and issues
As pointed out by Diener and Suh (2003), the attractiveness of the subjective
approach lies in its democratic nature and in the fact that it would allow to
include both needs and values in the definition. Moreover, subjective
definitions/evaluations tend to preserve the peculiarities that each individual
utility function has, concerning the relative importance allocated to each
domain of life (Diener and Suh, 2003).
Nevertheless, subjective approaches to definitions and evaluations of
wellbeing are problematic. First of all, tastes concerning matters of wellbeing
are culturally determined, and this means that, as cultures are imperfect, they
might breed values and tastes that lead to dissatisfaction (Layard, cited in
Frey and Stutzer, 2001). In a sense, letting people decide what is good for
themselves might prove deleterious, since the cultural relativism on which this
approach relies might be appreciative of sick societies (Diener and Suh,
2003). Moreover, systems in which people pick their values and evaluate their
own satisfaction on the basis of the attainments of the goals they set might
prove to be unsatisfactory because a good life implies deeper values than
simple hedonism and satisfaction (Diener and Suh, 2003).
Individuals might not be the best judges of their own happiness because
many variables come into play in the process of synthesis of drivers into
manifestations. First of all, people ignore the mechanisms that shape their
perception of what is happiness: for example they evaluate their past
conditions on the basis of current aspirations, thereby underestimating their
past wellbeing (Easterly, 2010). In fact, much of the literature on psychological
wellbeing and happiness agrees on defining them as the relation between

3

For simplicity we should assume that happiness manifests itself in a spectrum of different
levels within the same scaling system.
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personal aspirations and attainments (Easterlin, 2010; Diener and Suh, 2003;
Frey and Stutzer, 2001).
If we consider attainments as the independent variable 4 in this analysis,
attention shifts to the choice of aspirations. According to Frey and Stutzer, the
relation between lust for income and happiness provides an efficient case
study for explaining wellbeing in terms of the relation between aspirations and
attainments. They draw a simple conclusion: the fact that the increases in
purchasing power occurred during the last century in almost all economies in
the world did not have significant repercussions on people’s happiness level,
means that people were not able to pick the right aspirations 5 . Frey and
Stutzer (2001), therefore advocate for a greater role for the state in the
process of formation of individual preferences and ambitions.
Amartya Sen (2004) further develops this concept in its commentary of Tibor
Scitovsky’s work as a portion of his critique of the interpretation of the concept
of rationality in economic disciplines 6 . In its work entitled ‘The Joyless
Economy’, Scitovsky introduced the idea of wellbeing as a composition of two
aspects: comfort and stimulation/novelty. Both components are considered
crucial for the achievement of a joyful, satisfying and happy life, but the two of
them are not equally craved by individuals: there is, obviously, a predilection
for comfort over stimulation. Sen presents two possible explanations to this
phenomenon: people are either unable to analyse their life choices in order
take the right decisions for themselves, or when they are able to do so, they
choose to overindulge in comfort anyway for reasons that are both
psychological and social (Sen, 2004).
To put it in a simple way, Amartya Sen’s argument develops as a critique of
the concept of rationality in its economic interpretation. According to Sen,
economic models are overly simplistic: they often rely on the assumption that
people will do what is best for them. According to Sen – and Scitovsky –
people rarely know what is best for them, and even when they do, often
behave as if they did not (Sen, 2004; Scitovsky, cited in Sen, 2004).
Other reasons induce scholars to believe that subjective perceptions of
wellbeing and happiness rarely follow the trend of “actual” wellbeing and
happiness 7 . A major one is the fact that individual wellbeing is negatively
influenced by other people’s wellbeing. There is widespread agreement
among scholars in considering self-reported happiness and satisfaction as a
4

Attainments – interpreted in Easterlin’s definition (Easterlin, 2010) – are here considered as
given for the simple reason that they do not vary as a consequence of changes in people’s
mental frameworks and therefore their understanding is not crucial for the purpose of this
phase of the analysis.
5
The, assumption here is that one of people’s main preference and aspiration is a constant
increase of their income. This assumption, despite its short-sightedness, appears to be
reasonable and realistic.
6
Amartya Sen’s critique of the concept of rationality as it is interpreted and applied in
economic disciplines relates to the idea that economic models are overly scientific. They often
rely on the assumption that people will do what is best for them. According to Sen – and
Scitovsky – people rarely know what is best for them, and even when they do, often behave
as if they did not.
7
Actual wellbeing is here conceived in the sense of the abstract phenomenon to be
measured by the model itself.
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negative function of other people’s happiness and satisfaction (Sen, 2004;
Easterlin, 1994; 2010; Frey and Stutzer, 2001).
People naturally tend to compare their conditions to those of the people
around them and to feel lucky when they are better off than their average
neighbour. The consequence of this psychological paradigm is explained by
Easterlin (1994) in its essay entitled ‘Will raising the income of all increase the
happiness of all?’. Easterlin, guided by the theoretical support of authors such
as Marx and Duesenberry, explains how the process of economic
development might lead societies to decrease rather than increase the
average level of satisfaction. To put it in simple terms, a greater level of
economic development will have a first impact on the standards of living of a
population. As the positive effects of development slowly fades into normality,
the natural adaptation to the new standards will tend to raise the material
aspirations of all (Figure 1.2). According to the theory previously explained on
the relation between aspiration and attainments, the new level of material
aspirations will inevitably cause the level of self-reported wellbeing to fall
(Easterlin, 1994).
Figure 1.2 – The effect of economic development on
Self-reported Wellbeing

IMPROVED LIVING
STANDARDS

INCREASED
ASPIRATIONS

ECONOMIC
DEVELOPEMENT

DECREASED SELFREPORTED
WELLBEING

The rationale behind the decreased perception of wellbeing is the equation
presented by Frey and Stutzer (2001):Self-reported Happiness
=attainments/aspirations.
Whenever
aspirations
rise,
perceived
happiness/wellbeing tends to fall.
Source: Author’s own elaboration of Easterlin (1994).
The question might arise on why the observed increase in attainments caused
by increased economic development does not fully offset the increase in
aspirations. Easterlin and Angelescu (2009) solve this dilemma through the
introduction of the ‘loss aversion’ effect. According to this approach 8 , both
8

Easterlin (2009) draws from the theory of the endowment effect as developed by authors
such as Kahneman, Knetsch and Thaler.
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upward and downward shifts in wellbeing standards tend to produce changes
in aspirations. Nevertheless, "aspirations are much less flexible downward:
once people have attained a given level […] they cling to this reference point”
(Easterlin and Angelescu, 2009). Frey and Stutzer (2001) also support this
theory: according to their psychological approach to happiness, people’s
wellbeing is negatively influenced by other’s income. Also, a sort of ‘addiction
effect’ can be observed in people’s reaction to their own income increases:
happiness adapts quickly to higher levels of income. One of the most efficient
ways to describe this phenomenon is R. W. Emerson’s famous quote “Want is
a growing giant whom the coat of Have was never large enough to cover”
(cited in Easterlin, 2006).
The loss aversion effect is presented in Figure 1.3. Assume that at a given
point in time, income is at the level y1 and that aspirations are determined by
the curve A1. The subjective wellbeing level will therefore equal u1. A rise in
income to level y2, as a consequence of to the high flexibility of aspirations to
upward changes in income, will not generate an increase in perceived
wellbeing: the aspirations curve will shift from A1 to A2. Instead, if the income
level falls from y1 to y3, as a consequence of the low flexibility of aspirations
to downward changes in income levels, the perceived happiness level will fall
from u1 to u2. Moreover, in order to bring perceived wellbeing back to its
previous level, income will have to increase up to y3, because a shift of
aspirations from A1 to A2 would make a rise from y3 to y1 useless in terms of
perceived wellbeing 9 .
Figure 1.3 – The loss aversion effect

Source: Easterlin and Angelescu (2009)

9

A downside of Easterlin and Angelescu’s work (2009) is their incapacity to describe in a
clear scientific manner the relation between the flexibility of aspirations and upward/downward
movements of income levels. There is reason to believe that a further investigation of such
phenomenon would open up new scenarios for more precise understanding of the relation
between economic growth – or more generally attainments –, aspirations and relative
perceived levels of wellbeing.

15

If it is true that others’ wellbeing tend to influence individual self-evaluations of
wellbeing, not all “others” weight equally. People, in fact, tend to base their
perceptions on the wellbeing of peer groups (Easterlin, 2010). To put it in
American essayist H. L. Mencken’s famous words, “a wealthy man is one who
earns $100 more than his wife’s sister’s husband” (cited in Norton, 2012). As
a matter of act, the limitation of the sample of ‘peers’ influencing selfperception of wellbeing makes the definition of wellbeing itself on the basis of
subjective measures all the more complex and uneven. For the reasons that
have been presented so far, therefore, the best way to measure aggregate
wellbeing appears to be a tool which aims at an objective rather than
subjective evaluation.
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2. Features of composite indexes
As previously anticipated, a growing consensus has been developing around
the idea that composite indexes are particularly suitable instruments for the
evaluation of human wellbeing. Since the Non-linear Index of Wellbeing
belong to the realm of composite indexes themselves, their traditional features
will now be discussed. This section shall be interpreted as a review of
OECD’s “Handbook for the construction of composite indexes” (2008) and
other contributions to the literature which include, among others, the “Report
of the Commission on the measurement of economic performance and social
progress” (Stiglitz, Sen and Fitoussi, 2010). This section will be divided in four
sub-sections: each of them will be dedicated to the elements constituting
composite indexes, i.e. variables selection, normalisation, weighting and
aggregation.

2.1 Variables selection
Any index is only as strong as its weakest component. In fact, the quality of an
index depends, more than anything else, on the quality of the variables that
compose it. Once the overarching theory has been developed, variables and
data shall be selected according to a series of criteria including their
relevance, soundness, timeliness and accessibility. During this phase the
ability of the author will be put to test: lack of relevant or meaningful data and
scarcity of comparable information at the international level, will often force to
pick “soft” qualitative data (surveys or policy reviews) instead of “hard”
quantitative data.
Proxy measures, defined as variables that are strongly correlated to the
phenomenon that is being observed, can serve as a good quality substitute
when data concerning the relevant variables is limited or altogether missing.
For example, when observing the effects of a state’s policy on the quality of
the environment, direct indicators present two different issues. The first
concerns the lack of relevant data on output measures (i.e. no single unit of
measure can directly gauge the overall quality of the environment), and the
second relates to the risk that the effects that are under observation, might
actually be spoiled by other states’ interaction with the environment 10 .
A possible solution to the aforementioned dilemma is to pick an indicator
which is strongly correlated to the effects that is under observation but does
not present the same methodological issues. In the specific case of
environmental effects, data concerning state-wide CO2 emissions are
commonly considered a valid proxy measure for general conditions of the
10

Due to the volatile nature of environmental phenomena, policies implemented within a state
– or any kind of administration – may cross the border with other states or administrations and
spoil the measured data. For example, a very effective scheme for the reduction of carbon
dioxide emissions might lead to poor results if neighbouring countries are not concerned with
same environmental priorities. In economic terms, the tendency of environmental phenomena
– and pollution in particular – to cross borders among countries is defined as (negative)
externalities.
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environment. In fact, despite CO2 emissions being a measure of human input
in the environment, their correlation with the output variable that is the state of
the environment, is universally accepted as reasonably and sufficiently high.
When selecting proxy measure to include within the composite index, the
author should both keep in mind the theoretical groundwork set out in
advance, and the relation between different measures. In fact, the statistical
sensitivity and robustness of the indicator also depends on the correlation
between variables. While a more thorough analysis will be carried out during a
more advanced phase of the index creation, it is important to start running
correlation and sensitivity tests during this phase in order to acknowledge as
soon as possible the interaction and dependency of different measures. This
effort will be useful during the process of aggregation and weighting of
indicators.
In the light of the need to produce an integrated set of estimates characterised
by the greatest possible international comparability, measures and their
proxies shall be scaled by the appropriate size, e.g. income, population, trade
volume, etc. For example, if an indicator seeks to describe the overall
prosperity of a state, income measures might lead to difficulties in their
normalisation. Therefore, it is necessary to scale income indicators on the
basis of population: the variable of choice will be income per capita, thereby
allowing a comparison between highly and less populated countries.
The normalisation process is an important phase of the index construction
that will be considered in the appropriate section. For now, it will be sufficient
to understand that, in order to merge data pertaining different domains, a
procedure has to be followed in order to produce a homogeneous scale for
each dimension. Prior to that, an intrinsic “within the variable” normalisation
should be carried out in order to solve the problem of how to compare, say,
the Gross National Product of the Unites States and Luxembourg. From a
primitive observation, the US appears “richer”, with a GDP of roughly
US$15 trillion, while Luxembourg presents a GDP of “only” US$46billion. If the
two data are scaled by population, though, Luxembourg results almost double
as rich as the United States, with a GDP per capita of almost
US$90,000
compared to roughly US$48,000 11 .

2.2 Data normalisation
The section that the OECD’s Handbook on Constructing Composite Indexes
dedicates to the normalisation of data is eloquently entitled “avoid adding up
apples and oranges”. In fact, as previously mentioned, the indicators taken
into account often have different measurement units. The purpose of
normalisation is to allow for a homogeneous set of data to be created, in order
to facilitate the integration of results in a single numerical value.
A range of solutions is available for the normalisation of heterogeneous data.
Nevertheless, “the selection of a suitable method is not trivial and deserves
11

All data come from OECD’s statistic database and are expressed in US dollars at current
prices and Purchasing Power Parity.
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special attention to eventual scale adjustments” (Ebert & Welsh, 2004, cited in
OECD, 2007). The choice should be founded on rational grounds after taking
into account the features of data and variables, and the purpose of the
composite indicator itself. The most commonly used methods are listed in
Figure 2.1 together with the mathematical formulas used for their application.
Further explanation for each of them will follow.

Figure 2.1 – Normalisations methods and related formulas

Source: Adapted from OECD, 2007
-

Ranking. It is by far the simplest of normalisation methods, both in
terms of compilation and consultation. Under this technique, the scales
employed for different variables are left unchanged and the comparison
is run by simply ranking countries, regions or more generally the
subjects of analysis. Together with its simplicity, the Ranking system of
normalisation enjoys the feature of being unaffected by outliers 12 .
On the other side, ranking means losing information on levels, as
country performance in absolute terms cannot be evaluated anymore.
Moreover, ranking variables is not useful when the purpose of the
analysis is to track the evolution of results through time rather than a
comparison among states.
Table 2.2 shows a graphical representation of the features of this
normalisation criterion: the data presented are rough estimates of
countries’ GDP per capita at US$ at PPP. The ranking normalisation
flattens out differences among countries, hindering any understanding
of relations of proportionality.

12

An outlier is an observation – or result – that falls outside the pattern followed by the rest of
the observations. It usually takes the form of an extreme result which tends to distort cardinal
aggregations of data. Ordinal aggregations instead, due to their nature, are not affected by
the presence of outliers.
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Table 2.2 – Ranking normalisation

COUNTRY
Australia

PERFORMANCE

NORMALISATION

40
USA

Japan

34

United
Kingdom

36

UK

United States

48

JPN

AUS

Source: Author’s own elaboration

-

Min-Max. It is the normalisation method of choice for many indicators,
among which the Human Development Index and the Dashboard of
Sustainability. The min-max system attempts to give a grade to each
category according to how a country at one specific point in time
performs in comparison with the rest of the countries. The difference
between the performance to be ranked and the minimum performance
recorded is divided by the difference between maximum and minimum
performances recorded, in order to apply a numerical value to the
proportion. Despite its vulnerability to statistical outliers, the min-max
method of normalisation allows to produce time series that favour the
evaluation of improvements through time.
Table 2.3 presents a graphical representation of this normalisation
criterion. Min-max normalisation, putting every state’s performance in
relation to the range of performances recorded, stresses the relation of
proportionality existing between the each of them. While it clearly
represents an enhancement in terms of the amount of information
provided, the effectiveness of the normalisation might be hindered in
those cases where the gaps between minimum and maximum are
irrelevant compared to the whole size of the measure.

20

Table 2.3 – Min-Max normalisation

COUNTRY
Australia

PERFORMANCE

NORMALISATION

40
AUS

Japan

34

United
Kingdom

36

United States

48

JPN
UK
USA

Source: Author’s own elaboration
-

Distance to a reference measure. This method envisages a target of
some sort, against which the performances of states in different
periods is evaluated. The target might be embodied by previously
agreed upon international goals 13 , or a reference country taken as
example of best practice 14 . The result is the translation of state
performances into a numerical expression – therefore comparable – of
the gap between it and the reference measure. The most common way
to express a comparable value is the measurement of the percentage
margin or gap between observations and average/target.
Table 2.4 presents a graphical representation of this normalisation
criterion. Distance to a reference measure, differently from min-max
normalisation, leaves the nominal relation of proportionality unvaried.
The consequence is a more sincere translation of results, to be traded
off against a lesser degree of meaningfulness.

13

A target commonly used for the normalisation of environmental indicators is the Kyoto
Protocol reduction goal for CO2 emissions. Others include, for example, the Millennium
Development Goals or similar internationally agreed criteria.
14
A possible alternative is to take in consideration the performance of a mean or median state
as the target value and assess other performances on the basis of their distances from it.
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Table 2.4 – Distance to a reference normalisation

COUNTRY
Australia

PERFORMANCE

NORMALISATION

40
USA

Japan

34

United
Kingdom

36

UK

United
States

48

JPN

AUS

Source: Author’s own elaboration

-

Indicators above or below the mean. It represents a simpler version
of the distance to a reference method. The threshold is selected in a
much similar way to that employed for other normalisations techniques
and their relative position is codified. For example, usually values
above/below it receive a +1/-1 score; the scores from all indicators are
then summed to obtain the aggregate value of the composite indicator.
Two main weaknesses are worth to be mentioned here: the
arbitrariness of the threshold selection and the loss of absolute values.
In fact, under the above/below the average method, a country scoring
double as better as the reference/mean will be codified in the exact
same way as a country scoring a mere 2% above the same threshold.
Table 2.5 presents a graphical representation of this normalisation
criterion. Indicators above or below the mean, much as ranking
compared to min-max, constitutes a step backwards in terms of the
amount of information provided. From the table it is clear that this
system of normalisation generates a rather narrow on/off
representation of the whole picture. At the same time, it provides in a
very quick and easy to grasp manner an idea of the overarching trends
under observation.
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Table 2.5 – Indicators above or below the mean normalisation

COUNTRY
Australia

PERFORMANCE

NORMALISATION

40
USA

+

AUS

+

Japan

34

United
Kingdom

36

UK

-

United
States

48

JPN

-

Source: Author’s own elaboration

2.3 Weighting
In order to set up the results of different variables for their aggregation in a
single indicator, each of them needs to be weighted. The weight is expressed
by a numerical coefficient that determines the magnitude of the impact that
each measure will have on the final aggregate. The role of the weighting
process is therefore crucial and has “a significant effect on the overall
composite indicator” (OECD, 2007, p. 31). Despite the different interpretations
and structures that weighting criteria may take, they all express value
judgements.
Due to the relatively recent origin of the literature and applications of
composite indicators 15 , weighting has traditionally been based on some sort
of arbitrary choice, the most common of which is that of equal weighting.
Equal weighting implies that all measures shall have same impact on the
composite indicator and therefore, from a theoretical point of view, that they
are all worth the same. Even though the rationale behind equal weighting has
been the absence of sufficient knowledge of causal relationship, lack of
consensus, or other theoretical deficiencies, equal weighting should not be
interpreted as lack of a weighting system altogether. All weighting systems,
indeed, follow precise allocation criteria.
15

While alternative measures of wellbeing date back to the 1970s, with Nordhaus and Tobin’s
pioneering work on the rationale of economic growth (Nordhaus and Tobin, 1973), composite
indicators and their application to the measurement of quality of life are somehow more
recent. The first contributions to the literature started to develop during the last decade only.
For this reason some of the most complex issues, such as weighting and aggregation
methods, have just started to be analysed and discussed on a regular and consistent basis.
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2.3.1 Importance
The criteria for the selection of the most appropriate weighting system are
manifold. The one that better fits within the theoretical frameworks of most
indicators of wellbeing is the importance criterion, according to which weights
shall be assigned on the basis of a cardinal expression of relevance. In a
nutshell, indicators within a wellbeing index are weighted proportionally to the
impact that the variable they describe has on the aggregate human wellbeing:
the more a variable is crucial to human wellbeing, the greater its weight will
be.
At the same time, the importance criterion is the most problematic one,
because it revives the persistent dilemma concerning the drivers of
satisfaction, happiness and human wellbeing. It is indeed an extremely
controversial topic, which cannot be solved in a systematic once-and-for-all
manner. Three possible ways are available for the establishment of a cardinal
ranking of importance: arbitrary judgement of experts, public opinion
expressions such as polls and surveys, and miscellaneous participatory
methods.
All three methods present some issues. Expert judgements, rather than an
evaluation of each variable’s importance, is more of a definition established
on personal opinion and, for this reason, less objective than what a similar
judgement should be. Such an approach can be considered scientifically
acceptable only if such weaknesses are acknowledged prior to the
enumeration of weights. In fact the process of weights selection by analysts
and experts, similarly to that of variable selection, is subject to compromises;
the author of a solid and consistent index will therefore be responsible for the
clarity of such compromises.
The second approach to importance-weighted indicators bases the evaluation
of the variables’ relative importance on the judgement of meaningful samples
of the total population and is becoming increasingly popular in recent years 16 .
The legitimacy of surveys and similar methods is rooted in the democratic
belief that people should have control over the definition of their own priorities.
Public opinion polls either ask people to express a judgement on their concern
about a range of variables, or they require the allocation of fixed number of
“concern points” among indicators. The problem with the first option is the
tendency to overestimate the importance of all rankings, thereby reducing the
sensibility of the weighting system 17 . The allocation system, instead, tackles
this problem by imposing a fixed amount of weighting scores, but by doing so
it makes people’s task much more complicated and the relative results less
reliable.

16

Two of the most recent examples of public opinion based weighting allocation for composite
indicators are the OECD’s BLI (Better Life Index) and ISTAT’s BES (Benessere Equo e
Sostenibile).
17
By pushing the values of all indicators towards the higher end of the spectrum, public
opinion based methods tend to shrink the range of weights that are assigned, with a relative
loss in the sensibility of the whole index.

24

The third approach to the allocation of weights on the basis of the relevance
of indicators, miscellaneous participatory methods, lies somewhere in
between the other two, both in terms of theoretical consistency 18 and
reliability. Conceptually its functioning is very simple: it envisages
collaboration between government bodies – and especially their technical staff
– and public opinion, in order to set out a country-wide set of priorities and
objectives. Nevertheless, such a method is of difficult implementation, due to
the resistance exercised by political turnover against long term government
planning: few cases are traceable at the international level of strategic
planning that consistently and genuinely involves civil society in setting the
priorities for policy making 19 .

2.3.2 Data Quality
Another common criterion for the selection of weights to be assigned to each
variable rests on less theoretically solid grounds as it consists in assigning
weights on the basis of the statistical quality of the data. As it has been
previously mentioned, the selection of the right measure for each indicator is a
critical part of the job of index construction, which can lead to unsatisfactory
results. Relevant statistical data concerning a specific indicator might be
unavailable, missing in some parts, or their overall quality might not reach the
standards required.
A possible solution is therefore to give proportionally more weight to those
variables that present better quality of data. The resulting index will inevitably
be “biased towards the readily available indicators, penalising the information
that is statistically more problematic to identify and measure” (OECD, 2007 p.
32). At the same time, though, such index will be technically sounder than one
whose indicators are weighted according to their importance without allowing
for less precise and reliable statistics.
A particularly worthwhile version of the quality-based weighting criteria is the
correlation-guided system. Under this specific method, weights are allocated
following the results of correlation tests run on the different measures included
in the index. Similarly to the kind of tests that will be presented in the following
section on multivariate analysis, correlation tests such as Principal
Component Analysis (PCA) or Factor Analysis (FA) might be considered a
valid rationale to guide weight allocation.
In fact, an important statistical feature of any solid composite index is to
present a generally low degree of correlation among indicators 20 . In strictly
18

Arguably, public polls’ legitimacy is more theoretically sound than experts’ opinion, while
the third approach (miscellaneous participatory methods) positions itself between the two of
them.
19
The South Australia’s Strategic Plan represents an example of good practice in this sense
and could serve as an interesting case study for the experimentation of a similar weighting
criterion. However, this work aims at providing a more universal perspective on the subject,
and will therefore focus on a different weighting scale, which will be thoroughly analysed in
the following sections.
20
Further explanation will be presented in the following section on Multivariate Analysis and
robustness/sensitivity tests.
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technical terms, the soundness of the index would benefit from weights
assigned according to the level of correlation among indicators. At the same
time it is rather common – and natural – for composite indicators to present
some degree of correlation among their components. Therefore, in order to
find the right approach, the OECD Handbook suggest to define a rule of
thumb according to which selecting a threshold that separates a natural level
of correlation from a dangerous double counting.

2.4 Aggregation
Aggregation is the process by which variables, after being selected and
weighted, are merged together in a single numerical value. They can be all
summed in order to provide an aggregate, or they can be merged by mean of
an average value.
The most important consequence that derives from aggregation models is the
level of compensation among variables that is allowed. Compensability is a
feature that defines to what degree a poor performance by one indicator can
be offset in the composite result by a good performance of another indicator.
Imagine a four-variable index: A, B, C and D, which have already been
normalised and weighted.

2.4.1 Sum
The simplest way to aggregate these measures is the additive one: each
performance is summed to produce a composite result. The composite index
result will be straightforward:
n

I = ∑ wv Pv
v =1

Where I is the composite index value, v represents the n variables, wv is the
weighting of variable v and Pv is the performance of variable v. If, for
simplicity, we assume that all variables score an equal 6, and for the moment
we take weights as given (therefore all equals), the composite index result will
be:

I = (1 ⋅ 6) + (1 ⋅ 6) + (1 ⋅ 6) + (1 ⋅ 6) = 24
The result makes sense if compared to the maximum possible index value,
which corresponds to the sum of the maximum performance for all the
variables ( 10 ⋅ 4 = 40 ). Therefore, the index value I will correspond to 24 40 .

2.4.2 Mean
Another similar system of aggregation consists in producing an average, or
mean value of all the variable’s performances. It constitutes yet another linear
aggregation method:
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n

I=

∑w P
v

v =1

v

n

When applied to the 4 variables model, if once again we assume that all
variables score an equal 6, and weights are given, the composite index result
will be:

I=

(1 ⋅ 6) + (1 ⋅ 6) + (1 ⋅ 6) + (1 ⋅ 6)
=6
4

This result should be interpreted in relation to the maximum possible index
value, that is (10 ⋅ 4 ) / 4 = 10 . The composite index value will therefore be 6 10 .

2.4.3 Geometric mean
The third method is defined geometric aggregation, as opposed to the
previous two, both of which can be termed linear. It relates to the product,
instead of summation, of the scores of all variables:

⎛
I = ⎜⎜ ∏ wv Rv
⎝ v =1
n

1
n

⎞
⎟⎟ = n
⎠

n

∏w R
v

v

v =1

If, once again, we assume that all variables score an equal 6, and weights are
also equal the composite index result will be:
1
4

I = (6 ⋅ 6 ⋅ 6 ⋅ 6) = 1296 = 4 1296 = 6
1
4

If all variables present equal weighting, the difference between alternative
aggregation methods and their empirical application is not particularly striking
– at least not in their final results. If we abandon the unrealistic hypothesis
that all variables within the index perform equally, though, the difference
appears more blatant.
Suppose the scores of the variables composing an index are allocated as it
follows: A=18, B=2, C=2, D=2; and suppose that these variables are weighted
equally: w=1.
If aggregated according to linear methods, either additive (ad) or average
(av), the result will be the same as the one obtained for scores all equal to 6:
n

I ad = ∑ wv S v = 18 + 2 + 2 + 2 = 24
v =1

40
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n

I av =

∑w R
v

v =1

n

v

=

18 + 2 + 2 + 2
= 6 10
4

Instead, geometric aggregation leads to a completely different result:
1

1
⎞n
⎛ n
I ge = ⎜⎜ ∏wv Rv ⎟⎟ = (18⋅ 2 ⋅ 2 ⋅ 2)4 = 4 (18⋅ 2 ⋅ 2 ⋅ 2) = 3.46
⎠
⎝ v=1

The key of the meaning of compensability (or substitutability) lies in the
different results produced by the linear and geometric aggregation. Indeed,
while linear aggregation methods allow compensability, geometric ones do
not. More precisely, with linear aggregation compensability is constant, while
“for geometric aggregation compensability is lower for indexes with low
values” (OECD, 2007, p.33). The meaning of such feature is that, in order to
offset a low value, a much better performance would be required in other
variables under geometric aggregation than under linear ones.
According to the OECD (2008), a certain degree of non-compensability should
be introduced in indexes whose task is to measure different goals that are
equally important. This approach should follow the guidelines set by the
theoretical framework: if the author of a wellbeing index decides, for example,
that a deficit in the condition of the environment cannot be compensated by a
greater performance in the economic indicator, this should be reflected in the
aggregation method of choice.
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3 The Non-linear Index for South Australia
The following section will introduce a new measure of wellbeing, the Nonlinear Index of Wellbeing (NIW), which has been developed with the aim of
addressing some persisting issues in traditional composite indexes. In
particular, the model presented here is one that has been developed with the
specific purpose to better fit the case study of South Australia. The structure
of this section will follow that of Section 3 (variables selection, normalisation,
weighting and aggregation), with the addition of some remarks on the
implication relating to the NIW model.

3.1 NIW’s Variables selection
The choice of variables carried out for the application of the Non-linear Index
of Wellbeing to the evaluation of the effects of the South Australia’s Strategic
Plan is supported by a few basic pillars. These pillars are the link between the
theoretical framework previously discussed and the technical and practical
application of the model to reality. The most important among these pillars are
the following four:
•
•
•
•
•

Sound and relevant variables;
Output rather than input measures;
Strategic Priorities-related variables;
Proxy measures;
Hard rather than soft data.

Data quality is influenced by different characteristics: source, availability,
timeliness, but most importantly, soundness and relevance. Soundness can
be defined as the technical quality of the data per se: data will be considered
sound when derived from adequate and reliable methods that are universally
acknowledged to be consistent with certain features. Relevance, instead
relates to the concept of theoretical quality: the more some data is informative
of the phenomenon that is willing to evaluate, the greater its relevance will be.
Relevance is a concept that is somehow related to that of coherence. While
this is a rather simplistic representation of the features determining the quality
of measures chosen, it is sufficient to explain the overarching theory behind
variable choice: variables are chosen as the most relevant among available
sound indicators.
The soundness of a measure is therefore considered as the essential feature,
while relevance is the second most important characteristic. In practice, this
means that despite the importance that they both share, soundness is given
priority over relevance in the choice of indicators. This approach shall be
considered as the consequence of the need to produce a measure that is
willing to present itself as a reliable picture of reality and needs therefore to
rest on solid grounds. Moreover, as it will be discussed later in this section,
the relevance of an indicator is only important insofar as no proxy measure is
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available 21 . Being the object of observation such a complex phenomenon,
NIW will focus on variables that respond first of all to the soundness
requirement. This criterion of selection can be interpreted as “better a sound
proxy measure than an exact indicator derived from poor methods”.
As previously mentioned, the purpose of the application of the NIW to the
South Australian case study is to provide a solution to the unanswered
question that is “how are South Australian people actually doing?”. The
present work has in fact been conceived as a step further and deeper in the
direction that the Audit Committee has taken with the Progress Report and the
target-related evaluation system. The approach of the NIW therefore relies on
the choice of output measures rather than input measures. Traditional input
measures are for example government expenditures in different fields. These
are usually highly correlated to the actual effects of those expenditures on the
wellbeing of the population, but such correlation lacks both consistency and
evaluation. While it can be assumed that a greater expenditure in medical
services is likely to increase the performance of health indicators within a
country, such correlation is unsure and should be thoroughly tested.
Since wellbeing evaluation is a field of analysis which is still highly subjected
to error and imprecision, it is important for the index’s components to stand as
close as possible to the phenomena that they are chosen to describe. In fact,
the further away an indicator stands from the phenomenon, the higher the
inherent imprecision will result. This concept relates to that of relevance:
among the available indicators – and in particular, among the soundest ones
– output measures are chosen for being more relevant and closer to the
objects observed. For this reason, for example, in order to evaluate the level
of safety within a certain region, a measure such as crime rates is preferred
to, say, the number of police officers deployed.
By using output measures in order to give directions to policy making, NIW
presents itself as a tool that utilises effects in order to guide efforts. The
information provided by the indicator concerns the effects of policies adopted,
and this information shows what areas deserve the most urgent level of
concern. In this sense, the NIW leaves in the hands of policy makers the
responsibility for defining the relation among the two and assumes that all of
them share the same degree of expertise.
The choice of variables inevitably depends on the meaning that one decides
to apply to the idea of wellbeing. As previously discussed, wellbeing is in itself
a concept which shuns objective definitions and requires alternative solutions
in order to allow any scientific analysis. The approach taken by the NIW for its
application to the South Australian case study is to accept people’s views
concerning their own priorities and use the latter to identify the index’s
variables. In order to build a comprehensive measure, the priorities selected
are the outcome of a broad analysis of policy aims, visions and targets set out
in the strategic plan since 2004. The result shall be interpreted as the greatest
common denominator of wellbeing, or the broadest possible summary that

21

The meaning of this sentence is that it does not actually matter if a measure describes
exactly the phenomenon that is under observation. It is sufficient for it to be strongly
correlated with such phenomenon in order to be just as useful as the original indicator itself.
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takes in consideration elements that everybody considers essential drivers of
wellbeing. The variable selection approach is therefore inclusive rather than
exclusive (Figure 3.1). The five domains that have been identified as the
persistent priorities of South Australian policy making are: prosperity, health,
education, safety and environment.
It should be noted that all variables are proxy measures. The meaning of this
term should be interpreted as a tool that helps to infer the value of an
observation which, due to different reasons, is not available. In the case of
NIW, all components can be interpreted as proxy measures of the domain
they are selected to describe. In order to produce a more solid measure,
sometimes two indicators pertaining to the same domain have been merged:
It is the case of the measures of prosperity and education 22 .
Finally, it is worth mentioning another principle that has guided the selection
of variables: the belief that hard data is both theoretically and technically more
sound and relevant than soft data. The term hard data is traditionally used to
describe figures and statistics whose observations are obtained by
comparable quantitative data; soft data, instead, are deduced from qualitative
analysis such as surveys and policy reviews (OECD, 2008). All measures
included in the Non-linear Index of Wellbeing are strictly hard data 23
Figure 3.1 – Variable selection approach

Exclusive approach

Inclusive approach

Source: Author’s own elaboration
Table 3.1 below shows a representation of the variables selected as
components of the NIW. The first column includes the name of the variables

22

The measure of prosperity corresponds to the geometric aggregation of an indicator of
income and of inequality. The measure of education, instead, is made of an indicator of
school participation and university achievement.
23
As it will be shown below, the nature of the safety indicator – number of offences reported
by victims – is somehow debatable in terms of hardness. In fact, because of the influence of
people’s attitude towards crime reporting, this indicator is biased and does not allow
international comparability as much as other variables. Nevertheless its use for the purpose of
an interstate comparison such as that of the present work makes it definitely a hard indicator.
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and their domain of pertinence. The second column shows the degree of
soundness of the variables (S stands for “ideally sound”; S- stands for “less
than ideally sound”). Similarly, the third column shows the degree of
relevance of the variables (R stands for “ideally relevant”; R- stands for “less
than ideally relevant”). The fourth column simply identifies input (I) and output
(O) measures. Finally, the fifth column shows the degree of hardness of
different variables (H stands for “ideally hard”; H- stands for “less than ideally
hard”). The colours of the cells define the overall quality of the measures
(green stands for high quality, yellow for medium quality and red stands for
low quality).
Table 3.1 – Quality of indicators

INDICATOR
(DOMAIN)

SOUNDNESS

Education Participation
(Education)

S

R-

O

H

Persons w/ Bachelor
(Education)

S

R

O

H

Offenses Reported
(Safety)

S-

R

O

H-

Life Expectancy
(Health)

S

R-

O

H

CO2 Emissions
(Environment)

S

R-

I

H

Disposable Income
(Prosperity)

S

R-

O

H

Gini Coefficient
(Prosperity)

S

R

O

H

RELEVANCE

INPUT/OUTPUT

HARDNESS

MEASURE

Source: Author’s own elaboration

While the overall quality of all indicators can be assumed to be adequately
high, it is worth analysing the elements that define their quality. Four
measures – the rate of school participation for persons aged 15-24, the
number of persons aged 25-64 with a bachelor degree or above, the gross
household disposable income per capita, and the Gini coefficient of the
previous measure – can be considered both sound and hard. Moreover, they
are all output measures. For what concerns their relevance, the conclusion we
should draw is slightly more complex. None of the four measures, taken
singularly, would be considered adequately relevant to describe such vague
phenomena. Therefore they have been aggregated in pairs in order to provide
a clearer picture.
Both the concepts of “quality of education” and “prosperity” have broad
meanings, the borders of which are often blurred. The interpretation that has
been applied to them for the purpose of this work is related to the terminology
contained in the South Australian Strategic Plan (SASP). Prosperity is
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interpreted by the SASP as the sign of “a strong economy that builds on our
strengths” and allows to capture its benefits “for all South Australians” (SASP,
2011). Therefore the double nature of the prosperity variable is captured by
the coexistence of an indicator of income (Gross Household Disposable
Income) and one of income distribution (Gini Coefficient). Similarly, good
education is described in the SASP as the quality that allows “to equip more
young people with skills that ensure they can confidently pursue their goals”
(SASP, 2011). Therefore the NIW opts for an education variable composed by
two measures: one of participation (rate of school participation for persons
aged 15-24) and one of attainments (number of persons aged 25-64 with a
bachelor).
In both the domain of education and that of prosperity the two subcomponents are put together through geometric aggregation. This approach
allows a low degree of substitutability 24 and therefore allows the changes in
both components to be account for. The indicator of education is calculated as
follows:

I e = ( Ps ⋅ Pb )
Where Ie is the indicator of education, Ps is the normalised indicator of school
participation performance and Pb is the normalised indicator of school
attainment performance.
Similarly, the indicator of prosperity is calculated as follows:

I p = ( Pi ⋅ Pg )
Where Ip is the indicator of prosperity, Pi is the normalised indicator of income
performance and Pg is the normalised indicator of income distribution
performance.
The quality of the measures of life expectancy and carbon dioxide emissions
is sufficiently high for all criteria, with the exception of their relevance. Neither
of them, in fact, provides a thorough description of the domain they are
designed to account for. The conditions of the environment and of people’s
health encompass a broader range of variables than simply carbon dioxide
emissions and life expectancy at birth. Nevertheless, the use that has been
made so far of these data in the literature on wellbeing indexes 25 shows that
they are indeed considered narrow, but highly correlated with the general
trends of health and environmental quality. They are therefore assumed to be
overall satisfying indicators.

24

For a more thorough description of the features of the geometric aggregation, see the
section on weighting and aggregation.
25
Both carbon dioxide emissions and life expectancy at birth have been frequently used by
many indexes of wellbeing (Human Development Index, Index of Human Insecurity, Happy
Planet Index, Climate Change Performance Index, Environmental Performance Index,
Sustainable Society Index etc).
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Similarly, the fact that CO2 emissions are, from a theoretical point of view, an
input measure, does not invalidate its overall pertinence: as previously
discussed, CO2 emissions are the result of an ideal trade-off between reliable
and sensible measure: while it is true that pollution travels across countries
and that air quality should be measured as an output, the amount of green
gas emissions is generally assumed to correlate very highly with the
conditions of the environment in broad terms. It is therefore accepted as
measures whose overall quality is acceptable for the standards of the NIW
model.
The measure of victim reported offences as a measure of South Australian
safety is somehow vulnerable from the point of view of its overall quality.
Being such a broad indicator, its relevance is guaranteed, but the data source
makes it less than ideally sound. A victim reported offence is in fact a kind of
data that is inevitably biased by a number of factors, among which, people’s
propensity towards crime reporting and others 26 . Nevertheless, the focus of
the process of variable selection is directed towards indicators that are
statistically correlated with the phenomenon under observation, and that is the
case also for the number of victim reported offences.

26

A thorough understanding of the biases that affect the quality of data on victims reported
offences is beyond the scope of the present work. It will be sufficient here to assume that the
quality of the South Australian judiciary system is sufficiently high to allow this analysis to rely
on a similar variable.
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Figure 3.2 – The Non-linear Index of Wellbeing’s components
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Figure 3.2 briefly presents a graphical representation of the variables that
compose the Non-linear Index of Wellbeing in its application to the South
Australian case study

3.2 NIW’s Normalisation method
Among the options presented in the previous section, the method that appears
most suitable for a measure which describes the evolution of wellbeing within a
single region through time is the Min-max normalisation criteria. Every single
component is normalised on the basis of the evolution of its performance
throughout the period under observation according to the following equation:

Ix =

Px − P min
Pmax − Pmin

The values taken as minimum and maximum references are the recorded
minima and maxima in South Australia during the observed time frame (19982010). The choice of this reference value derives from the belief that in order to
describe the evolution of the results of policy making activity it is important to
account for the changes that occurred in the region itself. Other approaches
include the selection of minima and maxima corresponding to the range of data
recorded worldwide or to subsistence (minima) and excellence (maxima) fixed
values. The first option corresponds to the approach adopted by the first version
of the Human Development Index, and it is refuted here due to the specific
purpose of the present work. In fact, the NIW for South Australia needs to
account for small changes that would become irrelevant if diluted in the broad
range of values recorded worldwide.
Think, for example, of the case of life expectancy at birth. Minimum and
maximum values recorded in South Australia in the years 1998-2010 are 76 and
79.7. Within this range of values a two years improvement from 77.70 to 79.7
corresponds to an increase of 4.51 points in the normalised value. This is a
significant progress and is rightly recorded by a great rise I the normalised
score. If the minimum and maximum world values are applied to the
normalisation function (42 and 84 years), the same two years improvement
corresponds to a mere 0.48 points increase in the normalised value.
The application of minimum and maximum value defined on the basis of
arbitrary considerations does not appear to find a solid enough grounding in the
literature and it is therefore refused.
Table 3.2 presents the whole range of values on the basis of which the
normalisation of data has been carried out.
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Table 3.2 – Normalisation values

Measure

Year

Value

Inequality min

1999

0.281

Inequality max

2007

0.320

Income min

1998

19672 $

Income max

2010

36959 $

Emissions min

2008

29953 gigagrams

Emissions max

1998

33027 gigagrams

Life Expectancy min

1998

76 years

Life Expectancy max

2010

79.7 years

Offences min

2010

201,179

Offences max

2002

296,952

School Participation min

2004

50.9 %

School Participation max

2007

57.7 %

School Attainments min

1998

12.2 %

School Attainments max

2010

23.6 %

Source: Author’s own elaboration

3.3 NIW’s Weighting system
As a matter of fact, there is no definitive answer to the question of finding the
right weighting system. While importance-led criteria are more theoretically
reliable, quality of data certainly constitutes a more technical sound determinant
of weights. Arguably the best weighting system is the one that takes both
domains in consideration and applies them in a coherent way. The approach
chosen for the NIW does not take in consideration the issue of data quality, and
focuses instead on the importance criteria. In fact, the issue of data quality has
been analysed in the section concerning data selection, and being the overall
quality of data adequately high, it has been preferred to leave this issue out of
the discussion concerning weight assignment.
The weighting system is the single most important feature of the NIW. Both its
weighting criteria and method are in fact crucial in defining the nature of the
model: the name itself, Non-linear Index of Wellbeing, stems from the nonlinearity of its weighting system. The characteristics of this particular system in
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fact deeply shape both the theoretical and practical-technical nature of the
results provided.
The assumption guiding the non-linear weighting of the index lies in the main
argument expressed in the theoretical framework, according to which different
states (or points in time) tend to be characterised by different conditions, which
shape their different priorities. If the priorities of a state or region change or
evolve, that means that people’s frameworks of synthesis of wellbeing drivers
also change (See Figure 1.1). Traditional indexes of wellbeing are unable to
account for differences in people’s perceptions because an index is primarily
conceived as a solid yardstick against which performances are compared.
Indexes needs by nature to be static concepts and hardly relate to the issue of
accounting for dynamic phenomena. The NIW’s non-linear weighting system
solves this issue by allowing for a dynamic interaction of variables: each of them
in fact is assumed to take varying relative importance. Accordingly, each of
them is given a weight that attempts to correlate as highly as possible with the
change in priorities through time and space.
A mathematical calculation or estimation of the aforementioned change in
priorities would require tools that fall beyond the scope of this work.
Nevertheless, a theoretical solution borrowed from the economic theory, and in
particular from the theory on loss aversion and the principle of decreasing
marginal productivity, has been applied to the NIW model. Many studies
conducted on the validity of the loss aversion effect prove that “the disutility of
giving up an object is greater that the utility associated with acquiring it”
(Kahneman et al., 1991, p.194). The validity of this argument holds true not only
for material utility, but also in terms of wellbeing returns of different kinds of
variables, as both Easterlin and Angelescu (2009) and Frey and Stutzer (2001)
argue. The principle of diminishing marginal productivity too appears to support
NIW’s weighting criteria: being the marginal returns of variables inversely
proportional to their performance, low scoring variables are associated with high
weights. The NIW model therefore, finds theoretical justification for its weighting
system in the theory on loss aversion and diminishing marginal productivity: the
worst a measure of wellbeing is performing, the more important that measure
is 27 . The two theoretical principles and their influence on the NIW model will be
analysed hereafter.

3.3.1 Loss Aversion and Wellbeing
The principle according to which the weights of variables composing the NIW
are proportional to their backwardness’ contribution to overall backwardness is
supported by several behavioural economics and psychological studies. Some
degree of consensus, in fact, seems to have been built around the idea that
people’s wellbeing tend to be shaped more by deprivations than endowments.
Authors such as Clark, Frijter and Shields (2008), and Stutzer and Frey (2001),
and Kahneman, Knetsch and Thaler (1984), just to name a few, interpreted the
27

This conclusion follows the line of thought defined by Easterlin and Angelescu (2009), and
elaborates it. In particular, while the loss aversion theory focus on the element of change
(increases and decreases of utility), its application to the NIW model takes into consideration
the absolute values of utility and their relative contribution to the composite measure.
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prospect theory in the light of the relation between economic choices and
happiness. Prospect theory was originally presented by Kahneman and Tversky
(1979) as an alternative model to describe decision making under risk. It
concludes that people’s decisions are shaped by asymmetrical perceptions
towards gains and losses: the “value function is generally steeper for losses
than for gains” (Kahneman and Tversky, 1979, p. 279). Frey and Stutzer’s work
on the relation between happiness and economics stems from this theory and
applies it to wellbeing returns of economic outcomes. They conclude that within
individual evaluations of wellbeing, losses are perceived as more destabilising
than gains of similar proportions (Frey and Stutzer, 2001) 28 . Clark, Frijter and
Shields (2008), apply the same theoretical framework to their explanation of the
Easterlin paradox 29 , and draw very similar conclusions.
Easterlin and Angelescu, in their work entitled Happiness and Growth the World
Over (2009) apply the implications of the endowment effect – a phenomena
similar to loss aversion – to their explanation of the relation between happiness
and economic growth. Stemming from the assumption according to which
wellbeing and satisfaction are the product of the relation between aspirations
and attainments (Easterlin, 2010; Diener and Suh, 2003; Frey and Stutzer,
2001), they demonstrate the different impact that economic growth and decline
have on perceptions of wellbeing 30 . That reason lies, as pointed out by Thaler in
his explanation of the endowment effect, in the fact that “goods that are
included in individuals’ endowment will be more highly valued than those not
held in the endowment, ceteris paribus” (1980, p. 44) 31 . Easterlin and
Angelescu (2009), more specifically, conclude that since decreases in wellbeing
levels are not followed by proportional decreases in expectations, human
perception is shaped by deprivation more than endowments 32 .
Other authors applied the prospect theory to the domain of rational decision
making, which is also extremely pertinent to the ultimate purpose of the present
work. McDermott (2004), for example, highlights the progress that prospect
theory has produced in the field of rational policy-advising by creating the basis
for a dynamic framework of interpretation of human preferences: “[according to
traditional theories] preferences themselves are assumed not to shift. This is not
the case in prospect theory, where […] propensity is expected to shift in

28

Frey and Stutzer’s work proceeds towards a better description of people’s interpretation of
economic events in the light of their perceived wellbeing and, following Kahneman and
Tversky’s intuition argue that, not only different weights are applied to gains and losses, but also
to present and past events (Frey and Stutzer, 2001). The latter constitutes yet another
argument supporting the rejection of measures of wellbeing relying solely on subjective
evaluation.
29
The Easterlin paradox refers to the “substantial real income growth in Western countries over
the last fifty years […] without any corresponding rise in reported happiness levels” (Clark,
Frijter and Shields, 2008, p. 95).
30
While Easterlin and Angelescu (2009) take in consideration the specific case of income, a
similar approach will be applied to all drivers of wellbeing.
31
To put it in simple terms, the endowment effect relates to the pattern according to which
“people often demand much more to give up an object than they would be willing to pay to
acquire it” (Kahneman, Knetsch and Thaler, 1984, p. 194). For further investigation of the
impact of loss aversion and the endowment effect on individuals’ choices and perceptions, see
Kahneman, Knetsch and Thaler (1980).
32
If Wellbeing = Attainments / Aspirations, then a decrease in attainments unmatched by
proportional decrease in aspirations will cause the level of perceived wellbeing to fall.
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response to changes in the environment” (McDermott, 2004, p.292).
McDermott’s analysis of the progresses in the literature on prospect theory also
serves as a link between the original applications of the theory and the present
work’s interpretation of its intuition. While Kahneman and Tversky’s original
work focussed on gains and losses, which are expressions of change (namely,
growth and decline), the NIW model applies weights to nominal values (namely,
good and bad expressed on a cardinal scale). As McDermott notes, in fact, “the
[prospect] theory places importance on situational factors that influence […]
individuals” (2004, p. 294). Therefore, despite the slight differences between the
two approaches, the NIW model appears to be consistent with the general
implications of Kahneman and Tversky’s prospect theory.

3.3.2 Marginal Returns and Policy Making
Together with the behavioural economic/psychological explanation of the
weighting system’s rationale, another economic illustration is also available. It
should be noted, though, that while the first argument in support of the NIW’s
weighting system was oriented towards the descriptive purpose of the index,
this argument strictly concerns its use as a policy-advising tool. A preliminary
remark is therefore necessary.
If policy making is interpreted as the solution of the problems of a constituency
(economic, social, environmental problems) through the allocation of available
resources, optimum policy making can be defined as the choice of the ideal
allocation of resources among those issues. Moreover, if the available
resources are assumed to be scarce, trade-offs between their allocation in
different sectors shall be deemed necessary. To blindly tackle all issues arising
in a constituency at the same time is unlikely to lead to the expected results and
might instead cause waste of resources or, even worse, a deterioration of the
overall wellbeing. Therefore, the identification of a rational principle to guide
resource allocation within policy making is expected to affect positively the
effectiveness of policy making itself. The principle that has been employed for
the Non-linear Index of Wellbeing sets the order of priority among the issues
tackled – and priorities agreed upon – according by their cost-efficiency in terms
of wellbeing returns for resources employed.
In fact, assigning more weight to indicators that are underperforming in
comparison to the others, means highlighting those sectors in which an
improvement will generate a greater return in terms of wellbeing than a
proportional improvement in other sectors. This idea refers to the concept of
diminishingmarginal returns, which has been introduced in the section
dedicated to the NIW’s theoretical framework. The more backward the
performance of an indicator is, the less resource-demanding an increase of its
contribution to overall wellbeing will be 33 . Obviously this implication does not
entail a more precise evaluation of wellbeing levels, but constitutes a tool in the
hands of policy makers that seek more efficient ways to identify their priorities.
In fact, policy makers trying to maximise the Non-linear Index of Wellbeing for
33

As previously pointed out, in fact, 100 dollars invested in the health sector will produce, in
proportion, a much greater increase of wellbeing in a country characterised by a backward
health sector, rather than an advanced one.
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their constituencies will tend to employ their resources in the sectors that can
provide greater returns their effort. By doing so, they will axiomatically
implement the most cost-effective of all possible allocations of resources 34 .

3.3.3 Calculating the weights
As previously explained, the theoretical grounding for the NIW’s weighting
system is the idea that that the more an indicator is performing well in
comparison to other indicators, the less its contribution will be weighted in the
overall index. The poorest the performance of a variable is, compared to others,
the more important it will be considered within the overall measure. Therefore,
the weight of each variable corresponds, from a theoretical point of view, to the
contribution of that variable’s backwardness to the overall country’s
backwardness. Following this theoretical approach, the formula for calculating
each variable’s weighting can be deduced:

w xi =

B xi
Bi

Where wxi is the weight of variable x in country i, Bxi is the backwardness of
variable x in country i and Bi is the overall backwardness of country i. Bxi is
calculated as the complementary to ten of each variable’s performance. The
complement to ten indicates the distance of each variable’s normalised
performance from the maximum possible value.

Bxi = 10 − Pxi
Where Bxi is the backwardness of variable x in country i and Pxi is the
normalised performance of variable x in country i.
The overall backwardness of country i, Bi, corresponds to the sum of the
backwardness’s of each n variables for country i. Therefore, it corresponds to
the sum of the complements to ten of all the n performances of country i in each
variable.
n

Bi = ∑ B xi , or
x =1

n

Bi = ∑ (10 − Pxi )
x =1

The weight of variable x in country i can be calculated through the following
formula:
34

It shall be noted that, being weights accorded proportionally to the inverse of performance,
the improvement of a component’s performance will gradually make the same variable lose
importance, thereby suggesting a shift towards other sectors. In the meanwhile, in fact, the
relative performance of the other variables has contemporarily decreased, thereby increasing
their relative urgency.
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wxi =

10 − Pxi
n

∑B
x =1

xi

It should be noted, however, that the interpretation of the NIW as a policy
making tool relies on the rough approximation of the results of policies – the
indicators performances – as direct consequences of resources employed. In a
more realistic scenario, though, results in terms of indicators performances shall
be interpreted as a function of both the amount of resources employed and the
specific productivity of resources at that specific point in time and space.
Productivity of performances is a crucial feature of constituencies: it defines the
rate of return of a unit of resources regardless of the position on the curve of
marginal productivity.
gx is the marginal growth of the NIW for changes of the performance of variable
x, and can be expressed by means of the following function:

gx =

ΔNIW
ΔPx

If R are resources – say, monetary –, the marginal productivity of resources in
terms of performances is a coefficient which express the change in performance
of variable x in relation to the change in resources employed and is defined by
the following function β x = ΔPx
.
ΔR
Therefore, the wellbeing contribution of variable x depends on the amount of
resources employed, the productivity of resources in terms of performances and
the productivity of performances in terms of overall wellbeing.

ΔNIWx = g x β x ΔRx
While it is recommendable for future developments in the field of wellbeing
evaluation to further analyse the issue of how coefficient β varies throughout
time, countries and different variables, a similar study goes beyond the aims of
the present work. Moreover, being the present work directed towards the
analysis of a single case study – South Australia –, the value of coefficient β will
be assumed as fixed.

3.4 NIW’s Aggregation
Among the possible options presented in Section 2, the aggregation method of
choice for the Non-linear Index of Wellbeing is the sum of the weighted
performances of all indicators. The rationale behind such choice is the idea that
the non-constant substitutability of indicators is already guaranteed by the nonlinear nature of its weighting system. Therefore a linear aggregation of the
weighted performances does not compromise the mathematical features of the
NIW.
Therefore, the NIW aggregation formula is the following:
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n

NIW = ∑ NIWx
x =1

Where NIWx corresponds to the weighted performance of indicator x
( NIW x = w x Px ). More specifically, applying the selected variables to the
aggregation formula, the following function derives:

NIWtot = NIWh + NIWed + NIWs + NIWp + NIWen
Where:
NIWh = health weighted performance
NIWed = education weighted performance
NIWs = safety weighted performance
NIWp = prosperity weighted performance
NIWen = environment weighted performance
It should be noted that the selection of weighting and aggregation systems is a
domain in which reliability and solidness is determined by excellent
craftsmanship more than a set of predetermined actions. A rule of thumb that
should guide authors in the creation of composite indexes is that inevitably the
choice of the aggregation criteria must depend on the choice of the weighting
criteria: the two in fact work hand in hand for the creation of a well-balanced and
sensible index.
The debate on weight and aggregation strategies within composite indicators
has recently entered a new phase (Maggino and Ruviglioni, 2009), the outcome
of which, despite the many step forward that have been made, is unlikely to
determine a one-fits-all set of criteria any time soon. The quality of composite
indexes is therefore doomed to depend on the ability of the author, applied in
compliance with a set of quality checks (such as those included in the OECD
Handbook and other sets of guidelines, i.e. the Commission on the evaluation of
economic performance and social progress’s report). Moreover, every indicator
works well insofar as it fits well within the purpose it is applied for. In this sense,
NIW’s aggregation and weighting systems appear particularly suitable for the
purpose of evaluating the evolution of South Australians’ wellbeing throughout
time, taking in consideration the evolution of the state’s priorities.

3.5 Implications of NIW’s weighting and aggregation
system
This section will briefly take in consideration some of the most relevant
implications and inherent features of the theoretical and technical specifics of
the Non-linear Index of Wellbeing. It is aimed at describing in general terms how
does the index behave and what repercussions its features will have on the
results of analysis conducted through the index. The two main implications that
will be analysed are substitutability and non-monotony. Finally, the nature of two
specific limitations of the index will be discussed.
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3.5.1 Substitutability
The purpose of this section is to describe the theoretical implications of the NIW
model, the first of which concern substitutability. In fact, weights are determined
in the NIW model on the basis of the level of backwardness, and aggregated in
such a manner that preserves the non-constant substitutability of components.
The different components of the NIW model are weighted according to the level
of backwardness recorded in each of them. The normalised 35 backwardness
levels recorded in each component are summed to produce an overall measure
of a country’s aggregate backwardness and the weights are then assigned
proportionally to each component’s contribution to the total backwardness
(Figure 3.3). A similar weighting method allows maintaining the characteristics
of a geometric model, despite its aggregation being a linear one. Aggregation is
in fact carried out by linearly summing up the weighted performances of every
component. Despite it being a linear aggregation method, the weighting
system’s non linearity generates implications which are similar to those of
models based on geometric aggregations.
The non-linear nature of NIW’s weighting system entails some mathematical
features that result in two major implications: first of all, the lack of constant
substitutability between the different components of the index, and secondly
their non-monotonicity. In regard to the non-constant substitutability of
measures, as anticipated, it is not advisable for composite indexes that attempt
to encompass different realms to allow extraordinary performances in one
measure to compensate for poor performances in another. Much like the issue
of strong and weak substitutability 36 , this view can be presented by a simple
example. Imagine that a community relies on the combination of two indicators
to evaluate its wellbeing: GDP per capita and Life expectancy at birth.
Regardless of the weights associated with each of them, their interaction can be
expressed by some kind of trade off, which is defined as the “price” of one
variable in terms of the other variable, i.e. how much should GDP per capita
grow in order to compensate for a loss of one year in average life expectancy.

35

Each backwardness level is normalised in order to express a value from 0 to 10. More
precisely, the normalisation method will assign a 0 to 10, x value to the performance recorded in
each component, and the backwardness level will be derived as their ten’s complement
( b =10 − x ).
36

In the realm of development economics, strong substitutability refers to the idea that in order
to safeguard the sustainability of an economic environment, all its features should be protected.
Weak substitutability instead, argues against this view and in support of the idea that every
resource (natural, monetary, social etc.) has a relative price that can be expressed in terms of a
trade-off with other resources (Hanley and Atkinson, cited in Thirlwall, 2006)
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Figure 3.3 – NIW’s Weighting method

Source: Author’s own elaboration
Every composite measure is characterised by trade-offs between indicators,
and a certain degree of compensability is necessary and desirable.
Nevertheless, if the level of substitutability does not vary according to the
performance of indicators, the composite index might evaluate in a positive way
changes that further worsen the performance of already under-developed
measures. Recalling the aforementioned example, if a state is characterised by
high levels of pollution and high income, it would be both undesirable and
extremely damaging to allow further substitution between emissions and
production. Imagine a survey asking the population the following question:
“would you rather live longer or earn a greater income?”. Assuming that
personal preferences are given as they fall outside the scope of this work, on
average people’s answers will depend on the conditions of the environment and
the wage level. The lower the wages, the more incline people will be to give up
longevity in order to improve their economic prosperity and vice-versa. This
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theory refers to the concept of marginal efficiency: the worse a measure is
performing, the greatest will be the results produced by an improvement.
Figure 3.4 – Measures Substitutability
GDP
per
capita

Sa

Sb

Life Expectancy

Source: Author’s own elaboration

Figure 3.4 shows the graphical representation of the two possible approaches to
substitutability. Function Sa shows the trade-off between Life Expectancy and
GDP per capita in case of constant substitutability, while function Sb expresses
the trade-off between the two when a degree of both substitutability and
complementarity are allowed. The rationale against function Sa can be thus
explained: an irrationally high income per capita would clearly be useless if
people was not living long enough to enjoy it; at the same time, a long life could
not be enjoyed if people’s incomes were so low that the access to basic living
standards were precluded to them.

3.5.2 Non-monotony
The second major implication of the NIW’s non-linear weighting system is a
feature that allows it to better suit its policy advising aims: non-monotony.
Monotony can be defined in the following way:
“We consider a set of sub-indicators aggregated by a derived
[index]. If the increase/decrease of one sub-indicator is not
associated to the increase/decrease of the derived [index],
then the derived indicator does not fulfil the condition of
monotony” (Franceschini et al., 2008).
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Therefore, monotony is a feature of mathematical functions between ordered
sets that leaves their order unchanged. If the concept of monotony is applied to
the realm of composite indicators, it implies that, regardless of the distribution of
performances among the variables and the weights assigned to them, any
increase in the performance of any variable, produces an increase in the
aggregate index. The literature on composite indexes has generally argued in
favour of the monotony of indicators on the basis of the assumption that any
performance improvement shall be regarded as producing positive results.
Figure 3.5 – Monotonic utility contribution as a function of relative
performance

UTILITY

Us
U

RELATIVE PERFORMANCE
Source: Author’s own elaboration

Figure 3.5 shows that, regardless of the position on the utility curve, any
increase in the relative performance (i.e. the performance of the single
component in relation to the mean performance) will be recorded as a positive
contribution to the overall measure of wellbeing. The greatest the relative
performance is, the closest will utility be to the point Us. The latter represents
the level of saturation, a point indicating the frontier of maximum utility
contribution by a single indicator to the total measure.
On the contrary NIW, as a consequence of its weighting system, is
characterised by non-monotonic utility returns: as the relative performance of a
component increases, utility tends to rise first, reach the saturation level Us, and
start decreasing towards 0. Figure 3.6 shows the utility contribution of the NIW
in relation to relative performance of single components. It should be noted that
utility contribution of indicators cannot be negative. In fact, relative performance
should not be confused with its variation: while a variation of relative
performance (both upwards and downwards) can produce a decrease in overall
wellbeing, no static value of relative performance can decrease utility. No matter
how far from the saturation point, the NIW records even the poorest
performance in one indicator as a positive contribution to the overall measure.
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Figure 3.6 – NIW’s utility contribution as a function of relative
performance
UTILITY
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Source: Author’s own elaboration
The consequence of NIW’s non-monotony is relative performances’ non-linear
utility returns 37 , i.e. the tendency to reward growth in the most backward sectors
more than growth in the already advanced sectors. The slope of curve U in
Figure 3.7 determines utility returns’ rate of decrease in terms of relative
performance: the higher the relative performance, the lower will the return in
utility for an additional unit of performance be. See, for example, the shift on
curve U from point A to B and from point B to C. The increase in relative
performance is the same for both shifts (Pb – Pa = Pc – Pb), but the utility return
is much higher for the shift from A to B than from B to C (Ub – Ua> Uc – Ub).
Figure 3.7 – NIW’s diminishing marginal returns
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Source: Author’s own elaboration
37

The marginal utility of performance is in fact diminishing.
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The non-linear weighting system of the NIW model and its non-monotony have
a major limitation in terms of its quality as a measure of wellbeing. By favouring
homogeneous performances in all indicators, the index discourages expenditure
in sectors that already perform beyond their optimal relative performance level 38
(Po in Figure 3.8). While this is theoretically acceptable 39 , the reverse of such
feature might appear as a paradox. In Figure 3.8 this condition is represented
by the shift from point A to point B on curve U. In fact, the fall in relative
performance (Pb< Pa) translates in a net increase of utility (Ub> Ua). The
mathematical definition of this concept will be analysed in the section devoted to
the more technical feature of the NIW, while it will be now sufficient to point out
that the reason behind this phenomenon lies in the fact that point Pa is located
further away from the point of optimal relative performance level Po than point
Pb. As it will be explained in the following section, this phenomenon has
different possible interpretations.
Figure 3.8 – The beyond-optimal relative performance paradox
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Source: Author’s own elaboration
In fact, it should be noted that the term “relative performance” refers –
conceptually – to the relation between an indicator’s performance and the
performances of the other indicators. Therefore the decrease of an indicator’s
relative performance will either mean a reduction of the nominal value of the
indicator’s performance, or the increase of the performance of other indicators.
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As a matter of fact, the most homogeneous growth of indicators corresponds to the case in
which all indicators perform at their optimal relative performance level. The assumption on
which this condition is based is the finiteness of resources and a more thorough analysis will
follow.
39
As we already mentioned, the choice of allocating additional resources in sectors that already
perform better than the mean, is an inefficient one in terms of wellbeing returns.
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In the last case, increase of aggregate utility deriving from a fall of a single
indicator’s performance is by no mean a paradoxical outcome.

3.5.3 Implications: Drawbacks or Opportunities?
From the NIW’s weighting systems derive two features that have already been
analysed in previous sections. First of all, the index tends to present a rather
pessimistic view of the conditions of a constituency: assigning more weights to
the most backward variables means laying emphasis on the negative rather
than positive aspects of people’s conditions. Nevertheless, an index is above all
a mean of comparison: as long as the same approach is applied invariably to all
the objects of observation, its pessimistic or optimistic tendency will not hamper
its scientific nature. Moreover, as the third chapter will highlight in the section
dedicated to the aggregation of normalised values, the SASP case study proves
that the results obtained through the NIW weighting system do not differ
significantly from those that would be obtained through other
weighting/aggregation criteria.
The second consequence of the NIW’s weighting system is the aforementioned
beyond-optimal relative performance paradox. It is defined paradox since it
relates to the fact that for all levels of relative performance that lie beyond their
optimum, any increase in relative performance will cause a fall in the value of
NIW and vice versa. It is therefore crucial to define the optimal relative
performance level. The NIW’s weighting system, if applied to an environment
characterised by finite resources conceives the maximisation of wellbeing in the
case of homogeneous contribution of all indicators.
Let us consider a model characterised by n variables or indicators. The overall
wellbeing will be determined by the sum of the contributions to wellbeing of all n
indicators:

NIW = NIWa + NIWb + NIWc ... + NIWn
The same function can be expressed as:
n

NIW = ∑ wx Px
x =1

NIW = wa Pa + wb Pb + wc Pc ... + wn Pn

For any given amount of available resources, the allocation that maximises NIW
is the one for which performances are equal Pa = Pb = Pc = … = Pn; it should be
noted that weights are determined on the basis of performances:

wx =

Bx
n

∑B
x =1

x
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[Bx
wx =

= 10 − Px ]
10 − Px
n

∑ (10 − P )
x =1

x

Therefore, NIW is maximised for allocations of resources that produce equal
performances, and consequently equal weights.

NIW = wa Pa + wa Pa + wa Pa ... + wa Pa
NIW = n ⋅ (wa Pa )
NIW = nPa

(10 − Pa ) = nP ⋅ 1
a
n ⋅ (10 − Pa )
n

NIW = Pa
NIW is maximised when its value corresponds to each normalised value of
unweighted performances. This is the nature of the beyond-optimal relative
performance paradox: each distribution of performances that departs from the
absolute homogeneous one, regardless of the direction, will cause a decrease
in the NIW value. The paradox, therefore, by penalising heterogeneous
distributions of performance among indicators, can be interpreted as an alarm
system employed to prevent sub-optimal allocations of resources 40 .
This property of the NIW model is a major advantage for its capacity to provide
relevant information on the most efficient allocation of resources for policy
making. By rewarding growth in the most backward sectors, the model captures
a basic feature of reality: the same amount of resources will produce a greater
return in wellbeing wherever the performance departs from a more backward
level 41 . For example, 100 dollars invested in the health sector will produce a
much greater increase of wellbeing in Malawi rather than Germany. In fact, the
contribution of an additional 100 dollars invested in the budget of a state-of-theart medical facility in Munich is close to null. In Malawi, instead, the same
investment could provide a doctor with a bicycle that would allow him to reach
remote villages of the Chikawawa region, thereby producing a manifold
increase of the overall wellbeing for the local population.
As previously mentioned the most peculiar characteristic of the NIW lies in its
non-linear allocation of weights among variables. While this feature might
generate apparently paradoxical outcomes, it is also crucial in making the index

40

This argument is valid only if the assumption that resources and performances are perfectly
correlated dimensions holds true.
41
To be more specific, the rate of return is proportional to the distance from the utility frontier:
the further away an indicator is from its utility frontier, the greatest will the return of an increase
of the performance be.
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a tool of policy evaluation and, consequently, policy advising. As a matter of
fact, the aforementioned paradox makes the NIW an informative tool rather than
a merely descriptive one, and therefore one that is more suitable for the
purpose of this work.

52

4. Wellbeing in South Australia: 1998-2010
The South Australia’s Strategic Plan (SASP) is an innovative model of public
policy planning that was implemented in South Australia in 2004 within a
framework that conceives the engagement of citizens and other stakeholders in
the process of decision making. It constitutes a reinterpretation of the Oregon
Shine strategic plan, which had been mandated by Oregon’s governor in 1989
“to help turn around a struggling economy” (Tagliaferri, 2001; p. 42) with
positive results. The purpose of the plan is to “guide individuals, community
organisations, governments and businesses to secure the wellbeing of all South
Australians“ (SASP, 2011) and while its structure has undergone two major
reviews, in 2007 and 2011 with the implementation of newer versions, it
maintained a consistent framework that will be introduced hereafter.

The latest version of the South Australia’s Strategic Plan is built around a set of
six priorities, which shall be interpreted as the guiding principles of South
Australian policy making, and are: Our Community, Our Prosperity, Our
Environment, Our Health, Our Education and Our Ideas. These priorities, in
turn, are organised into Visions and Goals that reflect the aspirations of the
South Australian community about its own future. Visions convey the ideals of a
wide range of stakeholders in regard to concrete thematic areas and goals are
the components that make up the larger visions (SASP, 201). Finally, Targets
are specific and measurable objectives aligned with priorities, visions and goals
that allow the progress of South Australia to be observed. As Tagliaferri
observes, South Australia’s Strategic Plan “is a document aimed to direct
political action, policy making and everyday citizens’ life towards preestablished targets […] and draws an ideal path for the future of the state”
(2011, p. 24).

The path of South Australian society, in particular, is defined by a range of
concerns which are intertwined with the Government’s strategic priorities, as
Figure 4.1 shows. Targets represent the intersection of strategic priorities with
these areas of concern: for example, the safeguard of “Clean and green food” in
the light of increasing the prosperity of South Australia represents the key to
understanding Target 40. This target concerns the food industry and
presupposes the “growth of the contribution made by the South Australian food
industry to $20 billion by 2020” (SASP, 2011, p. 41).
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Each of the Strategic Plan versions that the Government of South Australia has
implemented since 2004 presents a specific framework of interaction between
actors involved in the drafting stage. The actors that contributed on the 2011
update of the plan are the following:

♦
♦
♦

the Executive Committee of the Cabinet (ExComm)
the Community Engagement Board (CEB)
the Audit Committee

Figure 4.1 – South Australia’s Strategic Plan’s structure

Source: SASP 2011
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While the role played by the Community Engagement Board and the Executive
Committee of the Cabinet is relevant only in regard to the planning and drafting
stages, the purpose of this section is to discuss the method of evaluation that
has been applied by the Audit Committee. The Audit Committee is an
independent advisory body composed by members of four key governmental
advisory boards, the Regional Director of the Australian Bureau of Statistics and
a Chair appointed by the Premier of South Australia. Its role is crucial in shaping
the direction taken by the Plan: the Committee is in fact responsible for
producing every two years a document entitled Progress Report, which contains
an assessment of the performance of South Australia in specific domains.

The Audit Committee bases its operation on the Strategic Plan’s primary
measure of attainments: targets. As previously mentioned, targets are the most
specific of the state-wide aims; they are essentially the atoms of the SASP
matter, the substance which visions and goals are made of. A target defines
with great specificity the goals that the Strategic Plan sets itself in order to keep
under control the progress towards the achievement of broader objectives, the
ultimate of which is the wellbeing of South Australians. The Audit Committee, in
particular, developed and regularly refined a framework of assessment of the
state of progress of each target based on two complementary scales: a
progress rating scale and an achievability scale. The first evaluates South
Australia’s progress towards the achievement of the target observed, while the
second derives from the Audit Committee’s judgement about the likelihood that
the target will be met on time. Table 4.1 presents a graphical representation of
the SASP scaling system.

Therefore, in the Progress Reports issued every two years the Audit Committee
tests each target by answering two questions: “has South Australia progressed
towards this target”? And, “is this target going to be met within the timeframes”?
The answers to these questions are codified and an overall judgement is
provided. Thanks to this method of evaluation, the SASP can be interpreted as
serious commitment vis-à-vis the South Australian citizens to undertake a set of
very specific challenges. It represents therefore an admirable endeavour
towards an all-round improvement of South Australia.
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Table 4.1 – Target evaluation framework, SASP

PROGRESS RATING SCALE
1

Positive movement

2

Steady or no movement

3

Negative movement

0

Unclear (new target/baseline established)

0

Unclear (no data or no new data)

ACHIEVABILITY SCALE
1

Achieved

2

On Track

3

Within Reach

4

Unlikely

0

Unclear (new target/baseline established)

0

Unclear (no data or no new data)

Source: Adapted from Tagliaferri, 2011

Nevertheless, a number of obstacles might hinder the full achievement of the
Plan’s long-term objectives; among these, the most important is the system of
measurement of achievements’ inherent weaknesses. As Tagliaferri (2011)
points out, in fact, the mechanism of evaluation that is currently being used by
the Audit Committee simply gives a “snapshot of the current situation”. The last,
in fact, simply verifies the accomplishment of the targets previously set out,
thereby generating two major issues: the lack of evaluation of the effects of the
policies adopted, and the lack of guidance about what priorities deserve more
urgent attention and intensity of effort.

First of all, suppose that the priorities and targets set out in the strategic plan
are wrong – due to misjudgement, fundamental change of the conditions or
other external factors. In this particular case, the current mechanism of
evaluation will not say anything about the actual progress of South Australia.
Instead, it will simply evaluate the progress towards the attainment of a
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misjudged or old-fashioned model. This unreasonably self-reassuring
environment, if not reversed, could possibly lead to a waste of resources or,
even worse, to a deterioration of South Australians’ wellbeing. The second
issue concerns the necessity to guide policy-making through a system that is
able to evaluate its priorities on the basis of a rational model. Mathematical
evidence shows that an all-round effort to tackle all targets at the same time is
unlikely to be efficient, and that it would be highly beneficial to exploit a system
of evaluation, such as the NIW model introduced in the previous sections, that
supports policy makers in their cost-efficiency choices.
In order to evaluate the effects of the implementation of the SASP, in the next
section the Non-linear Index of Wellbeing will be applied to South Australia. The
choice of this case study appeared to be the most suitable to the model itself,
due to some specific features of South Australia. First of all, the Strategic Plan
represents an ideal framework of control that allows a more reliable choice of
indicators: as previously mentioned in Section 3, priorities, visions and goals
outlined in the SASP has served as guidelines for the definition of the variables
included in the composite index. Some of the targets themselves, moreover,
appeared to be the most adequate indicators and have sometimes been chosen
as proxy measures 42 of the components. Secondly, South Australia constituted
an ideal case study due to the availability of data. This section, in fact,
represents the outcome of a study conducted between July and October 2012
with the Department of the Premier and Cabinet of the Government of South
Australia in Adelaide.
Finally, the significance of the application of the NIW model to the South
Australia’s Strategic Plan case study is testified by the interest that the South
Australian Government has manifested towards a similar measure. As the
Strategic Plan states:
“The State Government’s overarching aim is to improve the
wellbeing of all South Australians. While measures like GSP 43
give a sense of our overall economic health, there are no such
simple measures that adequately indicate social and
environmental health, let alone an inclusive snapshot of these
three critical components. When read together, the ratings of
targets in this Plan go some way towards providing such a
snapshot, but do not offer the single measure of a wellbeing
index or allow for comparisons to be made over time. Currently
in Australia there is university and community sector led
interest in developing an Australian National Development
Index along similar lines. The Community Engagement Board
has recommended that South Australia establish a Wellbeing
Index to track South Australia’s overall progress on attaining
wellbeing “.
42
43

It is the case of the victim reported offences and CO2 equivalent emissions
Gross State Product.
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4.1 South Australian Figures
The following section will present the data that have been collected mainly
through access to the Australian Bureau of Statistics (ABS, 2010; 2011) and
other sources (Office of Crime Statistics and Research, 2007; Department of
Climate Change and Energy Efficiency, 2010). Some of the time series have
been integrated or updated with data obtained thanks to the collaboration and
support of the staff of various South Australian Government departments.

The time frame during which the different indicators have been observed is
1998-2010: the thirteen years length of the period of analysis appeared a
significant enough sample in terms of size. Also, it allows a comparison
between periods prior and following the implementation of the South Australian
Strategic Plan. In fact, 2004 (year of the implementation of the first Strategic
Plan) represents the median value of the period of observation. Moreover, the
choice of the 1998-2010 time frame rests one pragmatic consideration: it was in
fact the longest time frame for which all datasets were complete 44 .

After analysing the state-wide trends for all the variables selected, these will be
normalised and weighted according the NIW model, as explained in the
previous section. The Non-linear Index of Wellbeing for South Australia will then
be calculated for the 1998-2010 period and the findings will be discussed.

4.1.1 Real Gross Domestic Household Disposable Income
The first component of the Non-linear Measure of Wellbeing is Real Gross
Domestic Household Disposable Income (abbreviated Disposable Household
Income or DHI). It is defined by the source itself as “gross household income
less income tax payable, other current taxes on income, wealth etc., consumer
debt interest, interest payable by unincorporated enterprises, net non–life
insurance premiums and other current transfers payable by households” (ABS,
2011). In simpler terms, disposable income is defined as the amount of income
that is left for savings and consumption after payments for taxes have been

44

Few time series datasets presented data for 2011, while the vast majority was not yet
available. Datasets older than 1998, instead, were often calculated on the basis of different
methodologies of calculation, and were therefore not comparable with more recent data.
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accounted for. Therefore, Real Gross Domestic Household Disposable Income
is an indicator that fits particularly well the measure of prosperity of which it
represents the volume component 45 . It is in fact informative of how much
prosperity is available to households for all sorts of uses: savings which reflects
wellbeing in terms of increased security perceptions, consumption, which
reflects wellbeing in terms of increased standards of living, and investments,
which reflects wellbeing in terms of chances to increase future capabilities.

Figure 4.2 – Real Gross Household Disposable Income per Capita (AUD
per year), South Australia 1998-2010
40.000

30.000

20.000

10.000

Source: Author’s own elaboration

Figure 4.2 presents the tendency of DHI in South Australia through time. As the
graph shows, Real Gross Household Disposable Income has experienced a
steady growth during the whole time frame under observation. Despite a strong
causal relation between the SASP implementation and the increase in
prosperity cannot be demonstrated with absolute certainty, the years after 2006
mark a clear increase in the rate of DHI growth 46 . Table 4.2 shows the
performance of South Australia in terms of DHI, expressed in real Australian
Dollars per year per capita, and the annual rate of growth of DHI. As the Table
shows, during the triennium 2007-2009, the disposable income of South

45

As it will be explained in the following section, the second component of the prosperity
measure is the distribution component embodied by the Gini Coefficient.
46
Being the first Strategic Plan implemented in 2004, it is reasonable to believe that, ceteris
paribus, the first substantial macroeconomic results would be recorded eight to twelve quarters
later.

59

Australians experienced rates of growth that are much higher than the average
of the observed period, which corresponds to 6.76%.

Table 4.2 - Real Gross Household Disposable Income per Capita
(AUD per year) and Growth Rate, South Australia 1998-2010

YEARS

DHI

Growth
Rate

1998

19,672

/

1999

19,514

-0.80%

2000

20,801

6.60%

2001

22,775

9.49%

2002

24,169

6.12%

2003

24,650

1.99%

2004

26,029

5.59%

2005

27,184

4.44%

2006

28,415

4.53%

2007

30,659

7.90%

2008

33,718

9.98%

2009

36,431

8.05%

2010

36,959

1.45%

Source: Author’s own elaboration

A much broader range of factors should be taken in consideration in order to
obtain statistical evidence of a strong correlation between the Strategic Plan
implementation and the surge in the Disposable Household Income rate of
growth. Nevertheless, the analysis of these factors goes beyond the scope of
the present analysis and it will be now sufficient to observe a tendency for the
Strategic Plan to positively influence the disposable income of South Australian
households.
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4.1.2 Gini Coefficient
The second component of the prosperity measure is an indicator of the
distribution of prosperity itself, or to put it in different words, an indicator of
prosperity inequality. The most renowned indicator of inequality is the Gini
Coefficient, the most common application of which relates exactly to the domain
of income 47 . The importance of including a measure of income inequality
derives both from a broad consensus on the need for a more equal distribution
of prosperity (Lelkes, 2009; Kuhn, 2009) and from the recognition that inequality
is doomed to breed social unrest and low levels of aggregate wellbeing
(Chapple et al., 2009; Ferrer-i-Carbonell, 2005). Table 4.3 presents the
observations concerning income inequality in South Australia during the period
1998-2010.

Despite the tendency towards a more equal distribution of prosperity that has
been observed between 2007 and 2010, no correlation with the implementation
of the Strategic Plan in South Australia seems to be inferable. In fact, the rate of
growth of income inequality in South Australia appears to follow rather closely
trend set by the other states. Figure 4.3 presents a graphical comparison of
disposable income distributions in most Australian states and territories 48 during
the period 2003-2009.

47

The Gini Coefficient is a measure of income inequality: the more unequal a distribution is, the
greater the coefficient will be.
48
The Australian Capital Territory and Tasmania have been excluded from the analysis
because due to the size of their population, they might have represented outlying results.
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Table 4.3 – Gini Coefficient and Growth Rate,
South Australia 1998-2010

YEARS

GINI

Growth
Rate

1998

0,293

/

1999

0,281

-4,10%

2000

0,292

3,91%

2001

0,288

-1,37%

2002

0,291

1,04%

2003

0,294

1,03%

2004

0,294

0,00%

2005

0,295

0,34%

2006

0,301

2,03%

2007

0,320

6,31%

2008

0,311

-2,81%

2009

0,308

-0,96%

2010

0,305

-0,97%

Source: Author’s own elaboration

In order to produce a single indicator of South Australia’s prosperity, the two
dimensions of disposable income and income distribution have been
aggregated in a single measure that will simply be defined “prosperity”. The
rationale behind the choice of aggregating the two domains instead of
considering them as two separate entities lies in the belief that they constitute
two dimensions of the same phenomenon. Income in itself cannot produce
wellbeing if it is associated with high levels of inequality, and similarly, a
homogeneous distribution of income is not in itself beneficial if the income level
is very low. Imagine the scenario of a community where everybody enjoys the
same income, well below the poverty line. Now imagine that an extremely
limited number of people suddenly increase their income to extraordinary levels,
raising both the average income and the inequality measure. Neither of the two
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scenarios can be considered to be a maximisation of the community wellbeing:
in the first case people is too poor to enjoy the equality of income distribution,
while in the second the positive effects of wellbeing are enjoyed by few and
aggregate wellbeing is low.

Figure 4.3 – Gini Coefficient, Australian States, 2003-2009

Source: Author’s own elaboration

This argument shall be considered in its theoretical interpretation. Some studies
seem to prove that income equality is often more important than income itself
because of the importance held by comparison with other member of the same
community in shaping perceptions of wellbeing (Ferrer-i-Carbonell, 2005;
McBride, 2001; Ng, 1997; Senik, 2007) . Nevertheless, the level of
interconnectedness that most of the world is experiencing at the moment and
the specific features of the western world’s economic model suggest that
minimum standards of living are also important and depend on economic
capabilities. The perceptions about wellbeing are not anymore shaped only by
the comparison with people of the same community: the perception of wellbeing
of a kid going to school in a poor Rio de Janeiro neighbourhood will be
influenced by a comparison with the models he has seen on TV and therefore
extend well beyond the borders of his neighbourhood, city or country.
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Figure 4.4 – Prosperity and its Components (normalised values), South
Australia 1998-2010
10,00

8,00

6,00

4,00

2,00

0,00

Gini Coefficient

Disposable Income

Prosperity

Prosperity (Linear)

Source: Author’s own elaboration

The Gross Disposable Household Income and the Gini Coefficient measures
have therefore been aggregated 49 in a single indicator defined Prosperity, which
will therefore hold a single weight – instead of a different weight for each
component. In order to allow non-constant substitutability of the two
components, they will be merged through geometric mean. Figure 4.4 shows
the intertemporal relation between the indicators and the result of their
aggregation. The non-constant substitutability allowed for by the geometric
mean finds graphical evidence in the shape of the blue curve in the figure. The
worsening of South Australia’s performance between 2005 and 2007, in fact,
cannot be offset by the positive performance obtained in terms of income per
capita. The blue dotted line, instead, shows how the prosperity indicator would
have performed, had its two components been merged through linear
aggregation (arithmetic mean).

49

In order to allow the aggregation of the two indicators, their observation have first been
normalised according to a scale that will be thoroughly discussed in the section on the index
normalisation.
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4.1.3 Carbon Dioxide Equivalent Emissions
The importance of taking in consideration the conditions of environment in order
to provide a better account of the level of wellbeing of the South Australian
people can be justified on two different grounds. First of all, the commitment of
the South Australian government in safeguarding the quality of the environment
has always been clearly stated within the South Australian Strategic Plan
(SASP, 2004; 2007; 2011) 50 . Secondly, most of the internationally renowned
indicators of wellbeing and progress include measures of environmental
conditions (Bandura, 2008; Freudenberg, 2003; OECD, 2008: Sharpe, 2004).
This testifies a solid consensus in the literature about the idea that human
wellbeing is strongly related to the preservation of the environmental resources
and features of a territory. The measure selected as indicator of environmental
performance is the annual Carbon Dioxide Equivalent Emission issued by the
Australian Department for Climate Change and Energy Efficiency.
Figure 4.5 shows a long term tendency for greenhouse gases emissions to
slowly increase during the decade prior to 2008 with a significant inversion only
in 2006. After 2008, though, the level of CO2 equivalent emissions has again
fallen to levels that are comparable to those of the late 1990’s. This is due to the
sharp fall recorded in 2009 (-7.04% from the previous year) that brought
emissions to the level of 30,700 Gigagrams per year. A similar performance is
again recorded in 2010, the latest observation available at the time of writing.
Figure 4.5 – Carbon Dioxide Equivalent Emissions (Gigagrams per year),
South Australia 1998-2010
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Source: Author’s own elaboration
50

A revitalised interest in the issues concerning the environment can be noted in the last
version of the Strategic Plan. In particular, this is demonstrated by the great increase in the use
of terms such as “environment”, “nature” and “climate” in the 2011 SASP.
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4.1.4 Life Expectancy at Birth
Health is among all indicators of human wellbeing certainly one of the major
concerns of most state and national administrations. Wellbeing is a complex
concept that can hardly be defined in terms of material phenomena, but if a
composite definition needs to be found, it will necessarily comprise information
concerning the health status of the population (van Praag and Ferrer-iCarbonell, 2007). The importance of the health factor as a state priority for
South Australia is testified by the recurrence of the term “health” in the text of
the Strategic Plan. As shown in Figure 4.6, health is by far the most frequently
used term among those that describe the components of South Australian
wellbeing.

Figure 4.6 – Use of Wellbeing-related Terms in the SASP

Source: Author’s own elaboration

The measure selected as a proxy for the health status of the South Australian
population is the Life Expectancy at Birth. It represents a widely employed
measure of the quality of the population’s health 51 and even though it might be
considered an overly simplistic measure oriented towards basic levels of
development, it constitutes a valid compromise among other measures. The
51

Several indexes of wellbeing make use of the Life Expectancy at Birth measure as an
indicator of the health quality (Human Development Index, Happy Planet Index, Human
Insecurity Index, Index of Human Progress, quality of Life Index, Wealth of Nations Triangle
Index).
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quality of the health sector in highly developed regions should arguably be
measured by a whole range of different parameters (number of medical
facilities, public expenditure in the health sector, average waiting period for
complex medical treatment, etc.). Nevertheless, taking account of all these
factors is somewhat problematic: the issues arising with their measurement
include inelastic response to inputs, low data quality or availability and other
problems linked to the use of input rather than output data 52 . Moreover, a longer
life has been proved to correlate on average with higher health standards
(UNDP, 2011).

Figure 4.7 – Life Expectancy at Birth (Years), South Australia 1998-2010
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Source: Author’s own elaboration

As shown in Figure 4.7, the number of years that South Australian citizens
expect to live at the time of their birth has been growing during the years 19982010 at an even steadier pace than their disposable income. The average rate
of growth is 0.37% per year and even the most abrupt deviation from this pace,
recorded in 2006, constitutes a rather modest 0,64% increase.

52

A more detailed explanation of the characteristics relating to variable and data selection can
be found in the section on the theoretical framework of the index.
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4.1.5 Victim Reported Offences
The importance of safety in shaping human wellbeing is purported by a number
of studies conducted in different areas. Two of them are Powdthavee’s (2004)
and Kuroki’s (2012) analysis of the relation between crime and measures of
wellbeing respectively in South Africa and Japan. These studies show that
levels of wellbeing and happiness tend to be significantly higher for individuals
that did not suffer from episodes of robbery and burglary. Powdthavee (2004)
also demonstrates that non-victims living in higher crime areas tend to report
lower degrees of happiness and life satisfaction.

Victims reported offences constitute a measure that describes a range of factors
and phenomena pulling in different directions with the result of blurring the
borders of the indicator’s accountability. The most important factor influencing
the number of victims reported offences is the number of crimes committed, but
other elements also come into play. For example, people’s tendency towards
crime reporting, which in turn is shaped by other factors (e.g. people’s trust in
the police service; the fear of retaliation; the transparency of reporting
methods), also influences the measure itself, somehow biasing the results. The
definition of a scientifically sound method of evaluation of the solidity of the
chosen indicators would require further analysis. For the scope of the present
report it will be sufficient to note that, as pointed out by the South Australian
Strategic Plan in 2011, the number of offences reported by their victims shall be
regarded as a reliable measure of general safety mainly because alternative
measures tend to present even greater issues 53 .

53

For example, the number of offences recorded by police is a measure that might be subject
to sudden changes in police’s zealousness in crime reporting rather than actual changes of the
community’s security levels.
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Figure 4.8 – Victims Reported Offences (No.),South Australia 1998-2010
100.000

200.000

300.000

400.000

Source: Author’s own elaboration

The number of offences reported by their victim shows that the level of safety of
the South Australian people has been improving ever since 2001: the last ten
years observed show in fact an average rate of growth of 2,87% 54 . South
Australian safety experienced a major improvement in particular since the
implementation of the South Australian Strategic Plan (SASP). As Figure 4.8
shows, the slope of the curve starts increasing significantly after 2005-06: the
causal relation between this result and the SASP itself would need to be further
investigated, but – in particular the rate of growth observed since 2008 (see
Table 4.4) – seem to prove a positive correlation.
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The rate of growth shall here be intended as the reverse of the rate of growth of the number
of offences (e.g. the rate of growth of victims reported offences in 2001-2010 is -2,87 % ,
therefore, the rate of growth of safety is +2,87%).
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Table 4.4 – Victims Reported Offences (No.) and
Growth Rate, South Australia 1998-2010

YEARS OFFENCES

Growth
Rate

1998

222955

/

1999

243394

-9,17%

2000

273384

-12,32%

2001

293877

-7,50%

2002

296952

-1,05%

2003

284608

4,16%

2004

280820

1,33%

2005

272599

2,93%

2006

263341

3,40%

2007

255659

2,92%

2008

241891

5,39%

2009

218524

9,66%

2010

201179

7,94%

Source: Author’s own elaboration

4.1.6 School participation
Education is another important component of quality of life: its link to human
wellbeing is rather straightforward. One of the most interesting interpretations of
the importance of education in terms of human conditions is the one expressed
in Amartya Sen’s well-known Capabilities Approach. In its work on
‘Development as Capabilities Expansion” (Sen, 1989), the Nobel Prize laureate
defines education as one of the direct determinants of human capability, which
in turn is regarded as a necessary precondition of wellbeing, both social and
individual (ABS, 2001).
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The difficulty to produce a single measure of the quality of education in South
Australia derives from the multifaceted nature of the phenomenon itself, which
is composed by several aspects that come into play together. For this reason,
the indicator of education employed in the Non-linear Index of Wellbeing will
take in consideration two separate components: the rate of School Participation
and the proportion of Persons that obtained a Bachelor Degree or higher
qualifications. The rate of School Participation is a very simple indicator of the
percentage of people aged 15-24 that is taking part in full time education
activities.

Figure 4.9 – School Participation (% of Persons aged 16-24),
South Australia 1998-2010
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Source: Author’s own elaboration

Figure 4.9 shows a rather irregular trend of growth for education participation in
South Australia in the period 1998-2010. Such a tendency can hardly be
explained in the light of the effects of policies linked to the implementation of the
Strategic Plan. Nevertheless, a conclusion can be drawn: in 2011 South
Australia was finally successful in bridging the gap in education participation
that separated its performance from the national average 55 .

55

Data presented in Figure 4.9 do not include the observation for 2011. As previously
explained, in fact, the period of analysis has been dictated by the availability of results for all
indicators analysed. Data for 2011 are nevertheless available for education measure and show
that South Australia’s leap to 61.0% surpassed the national average of 59.3%.
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4.1.7 Persons with a Bachelor Degree or above
The second component of the indicator of the quality of education of South
Australia is a measure of university attainment. The importance of such
measure derives from the intuition that the measurement of knowledge
capabilities of an advanced society cannot simply account for its capacity to
build basic knowledge, but needs to take in consideration the results produced
by its education system. The indicator selected represents the percentage of
people aged between 25 and 64 holding a Bachelor Degree or a higher
qualification.

Figure 4.10 – Persons with a Bachelor Degree or above
(% of Persons aged 25-64), South Australia 1998-2010
25%

20%

15%

10%

Source: Author’s own elaboration

Figure 4.10 presents the performance of South Australia in terms of university
attainments and it is graphically unmistakable that once more the state has
been following a long term steady trend of growth. As in other indicators, the
rate of persons holding a bachelor degree seems to experience an unexpected
growth in the years following the implementation of the South Australian
Strategic Plan. Nevertheless, the tendency of the national average to grow at a
very similar pace, does not allow to assert a strong causal relation between the
two phenomena, for which it would be necessary a further in-depth analysis of
the different intervening biases.
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Figure 4.11 – Education and its Components (normalised values),
South Australia 1998-2010
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Source: Author’s own elaboration

Similarly to what has been asserted in concern to the prosperity measure, the
two domains of education have been merged 56 through geometric aggregation,
in order to produce an overall indicator of the quality of education in South
Australia. Figure 4.11 shows the results of such aggregation. The light blue
dotted line shows the result that would have originated from the choice of linear
rather than geometric aggregation 57 .

56

In order to allow the aggregation of the two indicators, their observation have first been
normalised according to a scale that will be thoroughly discussed in the section on the index
normalisation.
57
For an explanation of the rationale behind the choice of geometric aggregation see the
section on the measures of prosperity.
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4.2 Normalisation of Data
As previously explained in the section dedicated to the description of the
technical features of composite indexes, normalisation is the part of the
construction of composite indexes that allows to express the performance of
different measures in a comparable scale. The purpose of normalisation is
therefore to produce homogeneous data that can be subsequently aggregated.
Of the different normalisation methods presented in the previous section, the
one that has been selected for the Non-linear Index of Wellbeing is the Min-max
method 58 , which is defined by the following equation:

Ix =

Px − P min
Pmax − Pmin

The normalisation process carried out through the min-max method presents
one major shortcoming, i.e. the risk of distortions deriving from the limited size
of the sample under observation. From a theoretical point of view, the solidity of
min-max normalisation is guaranteed by the assumption that the relevance of
the sample selected 59 is adequate to the study itself. No matter how narrow the
sample of observations is, the choice of minimum and maximum values as
normalisation references appears more justifiable than values arbitrarily chosen.

In more pragmatic terms, though, the significance of the results of normalisation
and their meaningfulness might be hindered when too small samples are
selected for the analysis. Suppose that South Australian income experienced a
sudden and significant increase in 1997: in this case, reducing the temporal
horizon by a single year would change the range of normalised values. Imagine
extending the analysis of South Australian Gross Household Disposable Income
until 2011: the most recent estimates (ABS, 2012) show that income increased
a further 5% since 2010. If the new value is applied to calculate the normalised
values of income between 1998 and 2010, they will all similarly shrink by about
10% 60 .

58

For an exhaustive description of the different normalisation criteria and the rationale for the
choice of the Min-max method, see the section “Normalisation of data”.
59
The sample shall be interpreted both in terms of time and countries/states/regions observed.
In the specific case of the present application, being the study focused on South Australia, the
term sample refers to the time period under observation.
60
More precisely, 2011 DHI reached AUD 38893, which represents a 5,23% increase from the
2011 value. If applied to the min-max normalization formula, the new maximum will produce
normalized values that are 9,22-9,63% lower than those calculated with 2010 observation as
maximum.
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Even though the change in the absolute value of the normalised results is not
important for their comparison through time 61 , it takes significant importance in
the light of the aggregation of all normalised components within the same
composite index. A 10% variation in the normalised quantities might in fact have
sizeable consequences on the composite result. For this reason, a rule of
thumb for the selection of appropriate minimum and maximum reference values
needs to be set (OECD, 2008). For the Non-linear Index of Wellbeing it has
been opted for a solution that takes in consideration two factors. First of all, the
temporal horizon of the analysis has been selected in order to be relevant for
the purpose of the work, i.e. to analyse the effectiveness of the South
Australia’s Strategic Plan in terms of wellbeing. For this reason the time series
selected include data relative to the six years prior and the six following the
implementation of the SASP, in order to make sure that the control group had
the same size of the experimental group 62 .
Moreover, in order to further refine the values employed as minimum and
maximum references, the range of results has been extended by 10% in both
directions. The values inserted in the min-max equation correspond in fact to
the lowest performance reduced by 10% and the highest performance
increased by 10%. This solution, applied invariably to the normalisation of all
indicators, allows both to artificially broaden the yardstick of evaluation, and to
make sure that extreme results cannot be reached 63 . Extreme results, in fact,
would pose a theoretical problem, and most importantly, a practical one. From
the theoretical point of view, it might be hardly acceptable to label as perfect
any result that has been compared with a small range of observation. The
practical issue, instead, concerns the fact that, due to the nature of the
weighting system, extreme values tend to produce distorted results. An in depth
description of this phenomenon will follow in the section on the NIW’s weighting
and aggregation system.

61

The proportional relation between same-indicator observations remains unchanged, i.e.
increases or reduction of the min-max range cause the curve to flatten out or gain steepness,
but the rate of growth does not change.
62
The choice has also been dictated by the availability of recent data. Since most databases
presented results until 2010 only (six years after the implementation of the South Australian
Strategic Plan), the start of the period examined was set exactly six years prior to the
implementation of the plan.
63
If the 10% adjustment on the minimum and maximum observations was not carried out, the
lowest scoring performance would be normalised into a 0 score, while the highest scoring
performance would be normalised into a 10 score.
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Table 4.5 – Non-linear Index of Wellbeing Components (absolute and normalised values), South Australia – 1998-2010

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

0,293

0,281

0,292

0,288

0,291

0,294

0,294

0,295

0,301

0,320

0,311

0,308

0,305

6,60

9,17

6,82

7,67

7,03

6,39

6,39

6,18

4,89

0,83

2,76

3,40

4,04

DHI (AUD)

19.672

19.514

20.801

22.775

24.169

24.650

26.029

27.184

28.415

30.659

33.718

36.431

36.959

Norm. DHI

0,91

0,83

1,45

2,39

3,06

3,29

3,95

4,50

5,09

6,16

7,62

8,91

9,17

2,45

2,76

3,14

4,28

4,64

4,58

5,02

5,27

4,99

2,27

4,58

5,50

6,08

CO2 Em. (Gigagrams)

29.953

30.582

31.063

31.529

32.075

32.260

32.232

32.220

31.468

32.731

33.028

30.703

30.737

Nor. Environment

9,17

7,46

6,16

4,90

3,42

2,91

2,99

3,02

5,06

1,64

0,83

7,13

7,04

Life Exp. (Years)

76,00

76,40

76,60

77,00

77,30

77,70

78,00

78,10

78,60

78,80

79,20

79,30

79,70

Normalised Health

0,83

1,73

2,18

3,09

3,76

4,66

5,34

5,56

6,69

7,14

8,04

8,27

9,17

Gini Coefficient (No.)
Norm. Gini Coeff.

Normal. Prosperity

Offences (No.)

222.955 243.394 273.384 293.877 296.952 284.608 280.820 272.599 263.341 255.659 241.891 218.524 201.179

Normalised Safety

7,27

5,49

2,88

1,10

0,83

1,91

2,24

2,95

3,76

4,43

5,62

7,66

9,17

School part. (%)

52,20

52,70

54,40

51,60

56,50

54,60

50,90

55,10

53,40

57,70

57,70

57,50

57,50

2,43

3,04

5,12

1,69

7,70

5,37

0,83

5,98

3,90

9,17

9,17

8,92

8,92

12,20

14,10

14,70

15,70

16,00

16,80

18,40

18,20

19,90

21,40

21,80

21,70

23,60

0,83

2,22

2,66

3,39

3,61

4,20

5,37

5,22

6,46

7,56

7,85

7,78

9,17

1,42

2,60

3,69

2,40

5,27

4,75

2,11

5,59

5,02

8,32

8,48

8,33

9,04

Norm. School Part.
People w/ Bachelor (%)
Norm. Ppl w/ Bach.

Normal. Education

Source: Author’s own calculation and elaboration
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4.3 Weighting and Aggregation
The purpose of this work is to produce a measure of South Australian wellbeing
that is both meaningful, straightforward and that allows intertemporal
comparison. As previously explained in the section dedicated to the theoretical
framework of the NIW model, its underlying assumption concerns the belief that
people’s priorities are essential in shaping their wellbeing. More specifically,
differences in priorities – responsible for shaping individual synthesis of
wellbeing drivers 64 – are conceived to be dependent on the conditions in which
individuals find themselves. Being such conditions in constant evolution, their
dynamism needs to be taken into account by the measure that attempts to
gauge aggregate wellbeing.

The Non-linear Index of Wellbeing is designed to allow comparison between
different countries, but is particularly appropriate and efficient in tracing the
evolution of wellbeing due to changes of priorities that occur in the same
constituency 65 through time. The index does so by assigning each variable a
weight that varies according to their performance, thereby accounting for the
aforementioned changes in priorities.

More specifically, the weight of each indicator is proportional to its contribution
to the overall backwardness. Taking the overall backwardness level as the sum
of the complement to ten of the normalised performances, the weights are
proportional to the shares of backwardness held by each component.
Conceptually, the weighting system of the NIW model can be described by
Figure 4.12, where every slice represents the proportional contribution to overall
backwardness of each component and, therefore, its weight.

64

For a clarification of this concept, see the section on the theoretical framework of the NIW
model.
65
The term constituency deserves here further clarification: it shall be interpreted as an entity
characterized by political, legal, social and economic features. The temptation to apply the
model to a strictly national context shall not be confused with non-adaptability to regional level
or even narrower frameworks. As long as the border of analysis is set in a coherent manner, the
NIW can guarantee reliability and meaningfulness of results.
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Figure 4.12 – NIW Components’ Backwardness and Weight, 2001

Source: Author’s own elaboration

Therefore the weight of e.g. the education indicator is determined by the ratio
between its backwardness and the overall backwardness:

we =

Be

∑B

Which, expressed in terms of performance means:

we =

10 − Pe

∑ (10 − P )

Table 4.6 shows the calculation of the different components’ weights starting
from their normalised performances. Each performance is firstly translated into
backwardness level, i.e. performance’s complement to ten. These values are

78

then summed into a number describing the overall backwardness, and finally
their weight is derived as the backwardness-to-total-backwardness ratio 66 .

Table 4.6 – Components weights calculation, 2011

PERFORMANCE BACWARDNESS WEIGHTING
(P)
(B=10-P) (w=B/Btot)
PROSPERITY

4,28

5,72

0,17

ENVIRONMENT

4,90

5,10

0,15

HEALTH

3,09

6,91

0,20

SAFETY

1,10

8,90

0,26

EDUCATION

2,40

7,60

0,22

15,77

34,23

1,00

TOTAL

Source: Author’s own elaboration

In order to obtain the wellbeing contribution of each variable their performance
needs to be weighted according to the following formula:

NIWeducation = weducation ⋅ Peducation
Where NIWeducation indicates the wellbeing contribution of the education
component to the overall wellbeing, weducation indicates the weight associated to
the performance of the education component, and Peducation refers to the
normalised performance of the education indicator. The same formula shall be
applied to every indicator, in order to obtain the wellbeing contribution of all of
them.

66

It might be helpful to note that total backwardness is equal to 50 (the sum of the maximum
possible overall performance) less the total performance. In fact, 50-15,77=34,23.
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The final step that allows one to determine a numerical account of the South
Australian wellbeing is the aggregation of the wellbeing contributions of each
component. As previously explained in the section dedicated to the technical
features of the index, aggregation of weighted data is carried out within the NIW
model by simply summing up the values. Table 4.7 presents an example of how
the Non-linear Index of Wellbeing is calculated by summing the products of
weights and performances of every indicator.

This kind of aggregation (sum) is the conceptual equivalent of an arithmetic
mean – and therefore linear – with the difference that final results are expressed
in tenths. The choice of a linear aggregation derives from the belief that the
non-linearity of the weighting system already preserves the features that
according to the OECD (2008) are necessary for a composite indicator to be
sound. Some degree of non-compensability among components of the index is
in fact allowed for by the non-linearity of the weighting system. Despite no clear
rule on the “right amount of substitutability” can be found in the literature on
composite indexes construction 67 , it seems reasonable to believe that a
geometric aggregation of results obtained through non-linear weighting would
lead to overly pessimistic results.
Table 4.7 – Non-linear Index of Wellbeing Aggregation, 2001

PERFORMANCE WEIGHTING
(P) (w=B/Btot)

WELLBEING
(W=w*P)

PROSPERITY

4,28

0,17

0,72

ENVIRONMENT

4,90

0,15

0,73

HEALTH

3,09

0,20

0,62

SAFETY

1,10

0,26

0,29

EDUCATION

2,40

0,22

0,53

15,77

1,00

2,89

TOTAL
Source: Author’s own elaboration

67

The OECD Handbook on the Construction of Composite Indexes simply suggests that “a noncompensatory logic might be necessary” whenever “different goals are equally important or
legitimate” (OECD, 2008, p. 35).
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4.4 The Non-linear Index of Wellbeing for South
Australia
This section will briefly present the findings of the study that has been carried
out on the components of South Australians wellbeing and their aggregation.
The results will then be interpreted and discussed in the light of their relation
with the South Australian Strategic Plan, attempting to draw some conclusions
concerning the causal relation among the two. Table 4.8 shows the dataset
resulting from the normalisation of performances and their aggregation
according to the NIW model. It also shows the value that the South Australian
wellbeing would take had the components been aggregated through different
methods (arithmetic and geometric mean).The results seem to offer an
argument in favour of the solidity of the Non-linear Index of Wellbeing. One of
the critiques that could be moved against the NIW, in fact, concerns the
tendency towards pessimistic evaluation of wellbeing. As a matter of fact,
though, results in Table 4.8 prove the very slight difference between results
aggregated according to the NIW model and those – unweighted – aggregated
through geometric mean. The overall average difference between the two sets
of results is a meagre 5.66%: a discrepancy so small that supports the choice of
NIW over other composite methods of wellbeing evaluation. NIW’s edge over
other composite indexes is in fact a weighting system that finds theoretical
support in the works of some of the most internationally recognised studies on
socio-psychological studies on wellbeing, instead of an arbitrarily chosen one.

Table 4.8 – South Australian Wellbeing Components, Different Aggregation
Methods
PROSPERITY

1998
2,45

1999
2,76

2000
3,14

2001
4,28

2002
4,64

2003
4,58

2004
5,02

2005
5,27

2006
4,99

2007
2,27

2008
4,58

2009
5,5

2010
6,08

EDUCATION

1,42

2,6

3,69

2,4

5,27

4,75

2,11

5,59

5,02

8,32

8,48

8,33

9,04

ENVIRONMENT

9,17

7,46

6,16

4,90

3,42

2,91

2,99

3,02

5,06

1,64

0,83

7,13

7,04

HEALTH

0,83

1,73

2,18

3,09

3,76

4,66

5,34

5,56

6,69

7,14

8,04

8,27

9,17

SAFETY

7,27

5,49

2,88

1,10

0,83

1,91

2,24

2,95

3,76

4,43

5,62

7,66

9,17

ARITH. MEAN

4,23

4,01

3,61

3,15

3,58

3,76

3,54

4,48

5,10

4,76

5,51

7,38

8,10

GEOM. MEAN

2,87

3,48

3,39

2,80

3,05

3,55

3,28

4,30

5,02

3,96

4,30

7,30

7,99

NIW 2.28 3.25 3.32 2.89 3.22 3.55 3.25 4.21 4.93 3.45 3.82 6.97 7.22
Source: Author’s own elaboration
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Figure 4.13 – NIW and its Components (normalised values), South Australia, 1998-2010
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Source: Author’s own elaboration
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4.5 Data Analysis and Interpretation
Despite the irregular shape of the line indicating the evolution of South
Australian wellbeing through time, some conclusions can be drawn by a
comparative analysis of the data presented in Table 4.7 and the graph in
Figure 4.13. One important notion should be kept in mind, though, while
observing these results and the following commentary. The ultimate goal of
the present work is to analyse the influence of the South Australian Strategic
Plan on state-wide levels of wellbeing. This might lead to the temptation of
processing every phenomenon as a signal of such causal relation; as a matter
of fact, when the only tool you have is a hammer, everything suddenly starts
to look like a nail, as American psychologist Abraham Maslow famously
argued.
In a much similar way, the risk here is to attribute the South Australian
Strategic Plan the responsibility for every movement of the South Australian
wellbeing curve. A scientific interpretation of the results obtained would
require to take in consideration a number of variables that goes beyond the
scope of this work. Moreover, as Kahneman and Sugden (2005) argue, policy
making evaluation in terms of wellbeing is characterised by an inherent
difficulty in identifying the causal relationship between the two. With the tools
in our hand at this stage, it is reasonable to ascertain the less-than-absolute
level of certainty of the findings that will be presented in this section.
Nevertheless, a number of significant conclusions can be drawn.
Starting from the beginning of the period under observation, it is possible to
note a clear tendency for wellbeing in South Australia to assume low values,
in the 3/10 range, for the years before the SASP implementation. The level of
wellbeing recorded is also rather stable during the six years before 2004, with
rates of growth that consistently remain within the 10% mark, with the only
exception being 1999 (42.54% improvement from 1998). The majority of
indicators perform extremely poorly, except for environment and safety,
whose rather positive results during the first three years, only partially offset
the overall negative tendency.
As it has been previously explained, in fact, indicators performing
outstandingly well have a twofold impact on the aggregate measure. They
have both a positive influence that derives from the high nominal
performance, and a negative one that originates from the reduction of their
weight on the NIW measure 68 . Each movement of the components’ curves will
therefore have a dual effect on the movement of the NIW curve.

68

In fact it should be clear, at this stage, that the better an indicator is performing compared
to others, the lower its weight within the index will be.
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The trend of the NIW for South Australia is characterised, until 2004, by the
progressive improvement of prosperity and health, and the symmetrical
worsening of the performance of environment and safety. These, in fact, seem
to offset each others. The irregular shape of the curve in the first part of the
graph appears therefore to be the consequence of the tendency for the
education indicator to ebb and flow around a slightly increasing pattern. This
tendency will continue to characterise the performance of the education
indicator throughout the whole period of analysis.
At the end of 2004 the NIW for South Australia scored 3.25/10, its second
lowest performance since 1999. 2004 represents for many indicators the end
of a recession/stagnation period, in which consistent progress starts to take
shape: during the following twelve months NIW grows in South Australia by an
exceptional 51.69%, reaching and surpassing for the first time the 4/10 mark.
This constitutes an outstanding result that testifies the tendency for the NIW
model to reward homogeneous growth of all indicators at the same time.
During this period in fact all indicators follow a tendency towards improvement
that is more evident in Figure 4.14.
The two major drivers of this sudden increase in the NIW performance are the
safety and education indicators: in 2005 they both experienced an abrupt leap
forward, with annual growth rates of 70-100% range 69 . The relation between
these improvements and the implementation of the South Australian Strategic
Plan is debatable. On one side, it is arguable that two years is a rather short
period of time for state-wide changes to be recorded: systemic parameters,
indeed, necessitate of time to be influenced by policy-making. On the other
side, different indicators vary within different time frames; some of them are
influenced more quickly through “direct-impact” policy-making, others only
through “indirect-impact” policy-making.

69

The education rate of growth in 2005 is +164.93%, followed by a moderate deflection in
2006, which brings the annual average rate of growth for the biennium to +137.91%. The
safety indicator, instead, experiences a more uniform improvement, with an annual average
rate of growth for the biennium equal to a more modest +67.99%
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Figure 4.14 – NIW and its components, 2004-2006
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Source: Author’s own elaboration

Direct and indirect impacts are not absolute categories; the terms are used
hereafter simply to identify the degree of immediateness through which
policies affect selected targets. For example, the promulgation of a law
imposing a new speed limit on highways will have a very direct impact on the
parameter “Average speed of cars on highways”: it will be sufficient for the
new regulation to become effective in order to compel drivers to modify their
behaviour. On the contrary, the same measure will have a more diluted and
therefore indirect impact on the parameter “Number of car accidents’
casualties”. The new speed limit imposes a reduction of the average speed,
which in turn affects positively both the number of accidents and the likelihood
that these accidents have fatal consequences. This effect, though, is subject
to a much greater range of distorting interferences, making it a more indirect
one. A measure such as a tax cut will have an even more diluted, slow and
therefore more indirect impact on the parameter “Household consumption
expenditure”. The tax cut increases disposable income, which in turn
positively affects households’ tendency towards consumption; this effect,
though, will require time in order to be recorded, and is subject to the
constraints imposed by individual behaviours. The latter can therefore be
considered a more indirect effect.
In regard to the drivers of the 2004-06 wellbeing improvement, two different
conclusions shall be drawn for the safety and the education indicators. Two
85

arguments support the belief that the measure of education performance has
not been influenced by the implementation of the South Australian Strategic
Plan. First of all, the measure of education is composed by two indicators –
school participation as a percentage of the population aged 15-24 and
persons with bachelor as a percentage of the population aged 25-64 – that
are mainly influenced by indirect-impact policy-making, and which therefore
require time for significant changes to occur. Secondly, as previously
mentioned, the graph clearly shows that the measure of education follows an
irregular distribution of highs and lows in cyclical recurrence throughout the
whole time span. This feature supports the argument that dismisses a strong
causal relation between the SASP and improvements in education
parameters.
The growth of the safety indicator performance, instead, is characterised by
different features: as both a first glimpse at Figure 4.13 and a more thorough
analysis of the data in Table 4.8 will show, safety starts in 2004 a rise towards
all-time-best results. The safety indicator, which initially presents an optimal
score, begins straight away a rather steep descent towards extremely poor
performances 70 culminating with 2002’s 296.952 victim reported offences 71 .
After 2003, though, a new tendency starts to take shape: the number of victim
reported offences begins a steady fall (causing an improvement of the safety
performance) that appears to gain momentum in the years immediately after
the implementation of the SASP.
The same two arguments that had provided reason to believe that there was
no strong causality between the SASP and the improvement in the quality of
South Australian education are useful to support the opposite view in regard
to safety. Firstly, safety – and in particular the proxy measure selected – is a
parameter which tends to be influenced by policy making in a more direct way:
the number of victim reported offences can be easily curbed, for example, by
deploying greater numbers of policemen. Secondly, the shape of the safety
curve is open to be interpreted as the sign of the influence of a major
occurrence in 2004, possibly the implementation of the SASP. The latter is not
intended as a statement of clear and absolute causal relation, but more as the
assertion of a greater probability of the existence of a significant correlation
between the two phenomena.
The years between 2006 and 2008 mark a slow-down in the overall status of
the South Australian wellbeing. In 2007, in particular, the NIW records a 30%

70

Within three years, the performance of the safety indicators falls from 7,27/10 in 1998 to
1,10/10 in 2001. The significance of these results shall be considered only in the light of the
comparative interpretation deriving from the min-max normalisation. Absolute values,
obviously, do not follow similar rates of change.
71
This result – the lowest performance of the 13 years period – is, in absolute terms, 47,61%
worse than the best performance recorded.
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decline from the previous year 72 , while in 2008 signs of a recovery start to
appear. The reasons for such a sudden setback are manifold, but the main
elements are the sudden worsening of the environmental and prosperity index
(which in turn is caused by the deterioration of the income distribution
measure) and the high degree of heterogeneity of performance.
In regard to the worsening of the environment and prosperity indicators 73 , a
thorough analysis of its drivers goes beyond the purpose of this work. Taking
in consideration all the factors influencing these variables is advisable and
would consent to come up with more definitive conclusions. Nevertheless, it is
sufficient to note that the South Australian performance in environment and
prosperity is in line with federal trends to conclude that the fall in wellbeing
levels derives from factors that are not related to the South Australian
Strategic Plan. In this regard, see Figure 4.3 and Figure 4.15, which presents
the growth rate of CO2 equivalent emissions in most Australian states during
the 2006-08 biennium (the red line indicates the average among the states).
The second element influencing overall South Australian wellbeing is the
increase in the heterogeneity of indicators performances experienced in
Australia during 2007. This phenomenon is caused by the simultaneous steep
rise in education quality and deterioration of both the environment and
prosperity performances. The outstanding improvement in education
standards – already acceptable at those times – is in fact recorded by the NIW
model as excessive in terms of ideal resource allocation and further worsens
the overall index.

72

The decline corresponds to a drop from 4,93 to 3,45/10.
In regard to prosperity, as it has already been explained in a previous section, the decline in
the overall measure depends on the sudden worsening of the indicator of income distribution
(Gini Coefficient), while the measure of volume of prosperity (Disposable Household Income)
keeps growing at a steady pace.
73
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Figure 4.15 – CO2 Equivalent Emissions Growth Rate
in Australian States (2006-2008)

Source: Author’s own elaboration

The last part of the graph in Figure 4.13, corresponding to the biennium 200910, deserves a special focus in this phase of analysis. Not only, in fact, it
represents the most recent set of data available (thereby making it the most
relevant subject of analysis), but it also presents interesting features that will
be discussed hereafter.
The 2009-10 biennium is the only one in the 13 year period that records a
growth in all indicators simultaneously, and a significant one too. The Nonlinear Index of Wellbeing, in fact, grows by 89.01% on the baseline of 2008:
an unprecedented result for the period observed. A majority of such increase
takes place, even more surprisingly, in a single year: in fact, the annual rate of
growth of overall South Australian wellbeing in 2009 is 82.46%. Being all
indicators experiencing a significant improvement at the same time, it is hard
to outline specific tendencies as for other time frames. In 2009 and 2010
South Australia experiences both an improvement in indicators’ performance
and a decrease of their level of heterogeneity; these two patterns that can be
easily inferred from Figure 4.13. They, in turn, lead the NIW to achieve a
score of 7.34/10, a performance constituting a 125% increase from the 2004
baseline, and, despite the inherent weaknesses that this framework of
analysis carries with itself, allows to draw some conclusions.
In the light of the results concerning the wellbeing performance – measured
according to the Non-linear Index of Wellbeing model - presented in Table 4.8,
the impact of the South Australian Strategic Plan on state-wide levels of
wellbeing may be assessed as positive. Due to the lack of a specific
theoretical framework of review, the present considerations shall be
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interpreted as a preliminary judgement, while a more precise answer would
require further investigation. The choice of limiting the depth of analysis of this
section has been made in order to limit the scope of this work and accentuate
the focus on the section dedicated to the construction of the index. A coherent
method of interpretation of the results, in fact, would require thorough
assessment the level of correlation between case-specific legal measures and
the wellbeing of South Australians; then, it would require an evaluation the
level of causality between the implementation of the South Australian
Strategic Plan and the adoption of these measures. Only after these steps the
relation between South Australian Strategic Plan and measures of wellbeing
would be ready to be taken in consideration.
Figure 4.16 – NIW Trend lines

So
Source: Author’s own elaboration

Despite these considerations, the impact of the SASP on South Australians’
wellbeing appears to be positive. The main argument in support of this view is
the clear discontinuity of trends that has exactly 2004 as turning point. As
Figure 4.16 clearly shows, the two periods – 1998-2004 and 2004-10 – are
characterised not only by different range of values, but also by different
patterns of growth. This feature is testified by a comparison between the trend
lines for the two periods, represented by the dotted red and blue line in Figure
4.16.
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As anticipated in the introduction to this section, the South Australian
Strategic Plan underwent two major reviews in 2007 and 2011. The level of
attainment of the goals set has also been evaluated every two years since
2006 by the Audit Committee, releasing a detailed Progress Report. This
constant action of assessment and review of the action embedded in the
SASP framework adds more variables to the equation. Taking in consideration
the evolving nature of the Plan, data might appear to outline a cyclical
tendency for wellbeing to rise after the implementation of a new version of the
plan, and then fall as if its effect would slowly fade out. This hypothesis,
though, cannot be supported by evidence: data concerning the performance
of wellbeing indicators for the years following the implementation of the latest
version of the SASP (2011), in fact, are yet to be published. Moreover,
regardless of how much the future results will be in line with the cyclical trend
prediction, they will only constitute a tenuous evidence of such a complex
trend.
Figure 4.17 – NIW and Strategic Plan Reviews

Source: Author’s own elaboration
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Conclusion
Defining the degree of correlation between the performance of a measure
such as the Non-linear Index of Wellbeing and the implementation of a major
public policy plan such as the South Australian Strategic Plan (SASP) is an
ambitious goal. The application of specific econometric models could be
helpful in outlining frameworks of interpretation of the results, but none of
them would be capable of producing a definitive answer to the question “how
effective has the implementation of the SASP been in improving the wellbeing
of South Australia?”.
First of all, the question to be answered shall be reformulated as “how
effective has the SASP been in contrasting the endogenous factors
threatening the wellbeing of South Australians?”. In fact, any attempt to
evaluate the impact of policy making on any kind of variable shall
acknowledge first of all the importance of taking in consideration the greatest
possible number of factors having an impact on the measure. If, for example,
the effect of a regulation imposing more restrictive speed limits on a variable
such as the number of victims of car accidents needs to be tested, the
analysis will have to acknowledge the existence of an array of interferences.
Together with the new regulation, for example, meteorological patterns,
drivers’ ability and average quality of vehicles’ security systems will all have
an impact on the variable.
One major consequence of the coming into play of different factors in the
equation that determines the wellbeing performance of a state is the uncertain
level of causality between a good policy and positive results. Good policy
making might in fact produce mixed results as a consequence of the
interaction between predicted phenomena and real world’s constraints.
To single out the impact that every factor has on the experimental variable is a
challenging task that requires models and tools that fall outside the scope of
the present work. In the analysis that has been carried out during this section,
the findings have been tested – where possible 74 – against control groups,
namely other Australian states and territories. These have been interpreted as
control groups thanks to their similar profile (in terms of natural, geopolitical,
social and economic features) to that of South Australia, except from the
SASP itself. Obviously, no matter how similar to South Australia the other
Australian states and territories, their performance in every indicator is in turn
influenced by different factors that cannot be easily accounted for.
Taking all these considerations in mind, a conclusion can be drawn: the SASP
had, ceteris paribus, a positive impact on the levels of wellbeing recorded in
74

Data relative to other Australian states were often not available (in their entirety or for
significant portions of the time frame) or inapplicable due to the different methods of
calculation/estimation.
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South Australia ever since its implementation in 2004. While the strength of
the causal relation between the two phenomena shall be further investigated,
the intensity of change appears to be significant, as testified by difference in
rate of growth of wellbeing during the two periods (before and after the
implementation). Together with this conclusion, the findings presented in this
section also suggest the chance that wellbeing levels in South Australia are
influenced by the SASP on the basis of a cyclical trend. The latter, though, is
a hypothesis whose likelihood does not find reasonable evidence in facts just
yet.
In regard to the Non-linear Index of wellbeing, it is possible to conclude that
despite some persisting issues, the quality of the results produced is
reasonably high. The two persisting issues, in fact, appeared not to hinder the
capacity of the index to gauge a close approximation of South Australians’
wellbeing. The first issue is a theoretical one and concerns the need to
develop more universal methods of variables selection. Even though this
constitutes a weakness for indexes that aim at producing cross-country
comparisons, the same cannot be inferred in regard to the intertemporal
comparison of a single state. When analysing medium-short periods of time
within the same region, the crucial drivers of wellbeing can reasonably be
assumed not to change: that is the case of the application of NIW to South
Australia.
The second issue refers to the beyond-optimal relative performance paradox
and the descriptiveness of the index itself. As previously explained in Section
3.5, the non-linear nature of the NIW tends to generate paradoxical outcomes
when resources are employed in sectors which already perform beyond their
optimal level. While this feature implies a somehow distorted representation of
reality, it constitutes a positive quality if applied to policy advising contexts. In
fact, the paradox itself represents an instrument by which ensuring the optimal
allocation of resources. It is in fact possible to conclude that the application of
the Non-linear Index of Wellbeing for the evaluation and revision of wellbeingrelated policy instrument – such as the SASP – is likely to produce a more
efficient allocation of public resources.
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Annex 1 – Complete Dataset, South Australia – 1998-2010
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