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Abstract

The positive relationship between income and subjective wellbeing has been well documented.
However, work assessing the relationship of alternative material wellbeing metrics to subjective
wellbeing is limited. Consistent with the permanent income hypothesis, we find that a consumption
measureout-performs income in predicting subjective wellbeing. When objective measures of
consumption are combined with self-assessments of a household’s standard of living, income
becomes insignificant altogether. We obtain our result utilising household-level data from Statistics
New Zealand’s New Zealand General Social Surveywhich contains a measure of material wellbeing called
the Economic Living Standard Index that combines measures of consumption flows and self-
assessments of material wellbeing.
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1. Introduction

Since its inception, economics has attempted to understand the relationship between
utility(Bentham, 1843), consumption and income.Adam Smith, for instance, posited that
“consumption is the sole end and purpose of production” (Smith, 1776). Policy-makers, on the
other hand, have focused strongly on increasing measures of national production, such as Gross
Domestic Product (GDP) (Jaszi, 1986).Economists commonly model utilityznfer alia as a function of
either consumption (direct utility function) or income (indirect utility function); where the indirect
utility function also requires information on prices and on inter-temporal income plus wealth. One
lens through which to understand ourstudy is that it is an evaluation of the relative efficacy of these
two functions: we examine whether a consumption-based measure or income better predicts
subjective wellbeing (SWB).

Limitations of measures such as GDP as measures of wellbeing have been systemically documented
(Stiglitz, Sen andFitoussi, 2009; hereafter SSF) leading to increased interest in holistic measurements
of wellbeing.SWB is one such conceptual framework for measuring quality of life. One set of SWB
metrics iscollected by directly asking individuals to evaluate their happiness / life satisfaction, either
as a whole or in particular domains (e.g., health, work) (Boariniet al., 2006). Developments in
psychology and behavioural economics have increased confidence in the use of such metrics
(Kahneman et al., 1997). Many studies have presented supporting evidence demonstrating that SWB
is a reliable and valid measurement of happiness(Layard, 2011; Helliwell et al., 2013).Wefollow much
of the literature in focusing on evaluative wellbeing (life satisfaction) as our measure of SWB.

Our approach has been shaped by the recommendations of SSF for the measurement of wellbeing.
Three of their key recommendations are: 1) to concentrate on consumption and wealth over
production; 2) to emphasise the household perspective rather than the individual; and 3) to utilise
subjective measures of wellbeing. The data contained within the New Zealand General Social Survey
(hereafter NZGSS)enable us to pursue certain implications of these recommendations. Specifically,
NZGSS contains a measure called the ‘Economic Living Standard Index’ (hereafter ELSI), a
consumption-based measure of living standards. ELSI assesses a household’s level of consumption
and, to a lesser extent, wealth via a combination of objective and self-rated questions.

Our central research question is to ascertainwhich of two measures of material wellbeing —
household income or ELSI — better predicts subjective wellbeing. The correlation between life
satisfaction and income is well established (Deaton &Kahneman, 2010). The novelty of our
approach is to assess if a proxy for consumption (ELSI) is more informative. Two key theoretical
reasons predict thatELSI may prove superior: First, Friedman’s permanent income hypothesis
postulates that current consumption is determined by lifetime resources, and thus current
consumption should be a better indicator than current income of lifetime living standards
(Friedman, 1957). Second, Deaton (amongst others)has demonstrated the veracity of self-rated
measures of material wellbeing(Deaton, 2010 and 2016).

We find, over all samples and testing methods, that ELSI is a more reliable and informative
predictor of life satisfaction than is income. When both are included in the same regression, income
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is almost always insignificant, whilst ELSI is always significant. For some samples, this result is
dependent on the presence of ELSI’s self-rated components. When stripped out, and income is
compared with the ‘objective’ (pure consumption) elements of ELSI, both consumption and income
are significant, albeit not for all sub-samples. When only the objective component of ELSI is
included, the impact of income on happiness roughly halves (relative to when ELSI is excluded)for
the aggregate sample. Furthermore,income remains an insignificantdeterminant of SWB for critical
segments of the population including people aged under 30, those on the lowest incomes, and Maori
(the indigenous inhabitants of New Zealand, comprising approximately 15% of the population). Our
regressions control for other personal characteristics (e.g., age, gender, employment), and the
estimated relationships between life satisfaction and these characteristics are consistent with the

literature’s consensus. Thus, our central result is unlikely to be caused by any anomalies within the
NZGSS data.

The remainder of the paper is structured as follows. Section 2 reviews relevant literature, section 3
presents ourmethodology and hypotheses, while section 4 presents the data. Section 5 presents our
core results and section 6 presents sensitivity analyses to test the robustness of the core results.
Section 7concludes.

2. Related Literature

2.1 Material Wellbeing

There is a wealth of evidence confirming the positive cross-sectional relationship between (the
logarithm of) income and life satisfaction. This relationship holds for both intra- and inter-country
comparisons (Easterlin, 1995; Diener& Biswas-Diener, 2002;Stevenson &Wolfers, 2008; Deaton
&Kahneman, 2010). Between countries there is a strong correlation between GNI per capita and
other measures of wellbeing such as life expectancy (Grimes et al., 2014). Thus, it is well accepted
that people who earn more tend to have higher wellbeing, once other factors are controlled for.
Relative income (as well as absolute income) may also be an important determinant of life
satisfaction (Easterlin, 1974; 1995) and we explore one avenue by which this factor may affect our
results.'

There is also a growing body of literature that utilises consumption as an input for the construction
of aggregate measures of wellbeing (Kahnemanet al., 1997; Jones &Klenow, 2010; Attanasioet al.,
2012; Young, 2012; Grimes & Hyland, 2015). These studies demonstrate that consumption-based
measures of wellbeing correlate well with other objective measures of living standards such as GDP

and life expectancy.

The ELSI metric, developed by New Zealand’s Ministry of Social Development (MSD), is intended
as a “broad spectrummeasure [of living standards] for the whole population”. It is based on
consumption, household amenities and social activities rather than income (Jensen et al,

1 Given that we employ cross-sectional data, we do not delve into inter-temporal relationships.



2005),including both objective and subjective components®. The inclusion of subjective elements is
motivated by the idea that people are the best judge of their own circumstances. The reliability of
these self-reported income assessments has been attested to in studies across a number of countries
(Deaton, 2010 and 2016).

Neither market consumption nor income measures explicitly account for non-market
activities(Stone, 19806). To address this shortcoming, there have been attempts to improve income
measurementto incorporate taxation and government transfers (both cash and in kind)but the
adjusted measures are still limited inadequately valuing government services. Moreover, they omit
services produced by the household (or by friends and family), which may play an important role in
providing the household with resources (SSF).The construction of ELSI avoids this difficulty by
including non-market activities in its composition (Perry, 2015).

The ELSI measure focuses on the actual living standards that households are able to realise. The
material wellbeing provided by an item is considered the same, irrespective of its (local) market
price. Deaton (2008)and Grimes and Hyland (2015)°emphasise the difficulties of making
comparisons of real income between countries. Comparisons are exacerbated by the presence of
disparate relative prices and complexities involved in the valuations of government and housing
services, both internationally and inter-regionally. This regional issue is addressed in our research by
testing our relationshipsacross regions within New Zealand, so accounting for variations in the cost
of living and relative prices of key items such as housing.

No proxy of consumption will account perfectly for the nuances inherent in the utility functions and
preference orderings of a diverse population. As such, the items that compose ELSI (and similar
indices) are not a definitive list of a household’s necessities and freedoms. They are intended as a
balanced set of items to illuminate different levels of material wellbeing between households (Perry,
2015).Ideally, they would be free from systemic biases but biases may be introduced either through
the omission of key items or incorrect calibration within an index, or through diversity of
preferences.Following Alesina and Giuliano (2015), Grimes et al. (2015) demonstrate that
somedifferences in economic values and beliefs exist betweenMaori and non-Maori segments of
New Zealand’s population. Accordingly, any measure thatintends to assess the material wellbeing of
the population should be robust to these potential differences for Maorirelative to non-Maori.

One approach to improving the representativeness of consumption metrics is to ask people what is
important to them. Europe’s ‘EU-13" index,a 13-item material deprivation index which is similar in
concept to ELSI, is informed by Mack & Lansley’s (1985) “consensual approach to identify
necessities”. This index classifies a “socially perceived necessity” as any “item regarded as necessary
by at least 50% of interviewees”, although it is important that any index is tested not only for the
entire population, but also for subsections within it ELSI (and similar indices) was originally

2'The objective components (75% weighting) are direct assessments of consumption (e.g., does the house have a washing machine),
whereas the subjective elements (25% weighting) focus on the perceived adequacy of the household’s material situation.

3 Grimes & Hyland (2015) established a cross country measure, the Material Wellbeing Index (MWI), based on the ownership of a
standardised set of consumer durables across countties.



conceived as a means to compare levels of deprivation amongst poor households, given the
inadequacy of income measures for this group. This deprivation focus could limit ELSIs
applicability as a material wellbeing measure for upper income households (Perry, 2015). In spite of
this, our core result still holds even when tested on the top quartile of materially well-off households
and when tested across different ethnic groups, indicating that our results have general applicability
and do not apply just to certain segments of society.

2.2 Subjective wellbeing

It is common to isolate three elements of SWB (OECD, 2013):Life evaluation, Affect, and
EudaimoniaWe follow much of the economic literature in focusing on evaluative wellbeing as a
holistic (and informative) measure of an individual’s wellbeing (Kahneman et al., 1997 and 2006).A
typical evaluative wellbeing question asks individuals to place themselves on a scale in relation to
how they feel about their life as a whole. The importance of life satisfaction as an indicator of overall
welfare is evident from responses regarding the OECD’s Better Life Index (BLI) which comprises
11 components intended to constitute aspects of overall welfare. Visitors to the BLI webpage are
encouraged to rank these components in order of importance to them. New Zealand respondents
rank life satisfaction as the most important element of overall wellbeing.*

The notion that individuals are reliable evaluators of their own wellbeing has a long philosophical
tradition (SSF, 2009) reinforced by modern developments in psychology and behavioural
economics(Kahneman et al., 1997;Frey &Stutzer, 2002; Kahneman& Krueger, 2006;Layard, 2011).A
positive relationship has been established between life satisfaction and objective metrics. Deaton
(2008) demonstrates the positive relationship between life satisfaction and health. For the United
States,Oswald & Wu (2010) illustrate a significant relationship between objective measures of
wellbeing across states and their average life satisfaction.Grimes et al. (2014) find that SWB is a
significant factor in migration decisions, which links subjective wellbeing to a revealed preference
outcome.” Nevertheless,well-being is a multi-dimensional concept that depends on a broad range of
objective conditions and capabilities (Sen, 1985) and we make no claim that life satisfaction is the
only aspect of wellbeing that is relevant to individuals or society.

4 (N=779); data accurate as at 23 March 2017. See: http://www.oecdbettetlifeindex.org/responses/#.
5> Studies that address the reliability of SWB over time (e.g. Krueger and Schkade, 2008) conclude that life satisfaction’s signal-to-noise

ratio is sufficient to enable reliable empirical studies (Di Tella& MacCulloch, 2006).



3. Methodology and Hypotheses

We first outline the estimation methods we use to test the relationships between SWB(life
satisfaction) and two measures of objective welfare: ELSI and household income. We also outline
the factors that we control for in our estimates, and discuss potential limitations imposed on our
analysis due to the use of a cross-sectional dataset.

In the 2012 NZGSS, life satisfaction is recorded as the response to the question: “How do you feel
about your life as a whole right now?” It is measured on a 5-point scale: 1 = very dissatisfied;2 =
dissatisfied;3 = no feeling either way;4 = satisfied;5 = very satisfied.

Use of the scale implicitly assumes ordinal comparability for each individual, i.e., each respondent
agrees that dissatisfied is better than very dissatisfied, etc. To employ an estimation technique such
as Ordinary Least Squares (OLS), we need to further assume cardinal comparability, i.c., that the
difference between 1 and 2 is the same as the difference between 4 and 5, which is more
contentious. If this assumption is not made, an ordered logit (or probit) model is more
appropriate. Ferrer-i-Carbonell&Frijters (2004) detail a theoretical basis for the cardinal comparability
assumption. They find that OLS and ordered probit (and logit) models yield similar results in terms
of coefficient signs and significance. Luttmer (2005) also obtains this result. Following their lead, we
use OLS for our base model, but test robustness by estimatingorderedprobit and ordered logit
models, obtaining similar results in all cases.

One further assumption that we make (along with almost all other studies in this field) is that
material wellbeing is not endogenous with respect to life satisfaction. Our data do not enable us to
test this assumption and so ourresults should be interpreted as presenting an associative, rather than
necessarily causal, relationship. However the associative nature of our results still answers our

question regarding which measure of material wellbeing better predicts subjective wellbeing.

We start with a relationship in which individual i’s utility (U;) is expressed as a function of the

individual’s consumption (C;) and the individual’s characteristics (@;) plus a random term (&;):
Ui = ui(Ci’ ai) + & (1)

whereu; (.) has the standard properties of a utility function. We break the characteristics
vector,u,into fourseparate vectors:D, a vector of an individual’s exogenous demographics (e.g.,
gender, age, ethnicity); X, a vector of observed individual chosen characteristics (e.g., employment,
relationship status); Z, a vector of self-reported individual characteristics (e.g., assessment of health);
and vy, a vector of unobserved individual characteristics (e.g., genetics).D, Xand Z vary from
characteristics considered to be exogenous for the individual (D) to those that may well be co-
determined with life satisfaction (Z). Inclusion ofD, X and Z limit the potential for omitted variable
bias. With respect to Z, positive self-assessments (e.g. of health) may contribute directly to life
satisfaction and may also reflect inherent optimism or pessimism of an individual; inclusion of these



variables therefore serves as a mechanism to control for how innately positive (or negative) an
individual is. We test our relationships by successively adding these characteristics vectors as a test
for robustness.’

Equation (1) has no role for income since the budget constraint is already reflected in C;.
Typically,in the absence of consumption data,estimates of the determinants of life satisfaction
include the logarithm of income, (Diener& Biswas-Diener, 2002; Helliwell, 2002; Deaton, 2008). In
our tests of the role of income, we follow the norm of using log(income), equivalised for household
composition, though we also include tests using alternative functional forms for income, obtaining
similar results. We estimate an encompassing equation in which life satisfaction (LS;) is regressed
against (log) income (y;), consumption (with ELSI initially used to proxy C;) and personal

characteristics as shown in (2), where f4, 5 and g are all vectors:

LS; = 1 + BoInily;) + B3C; + PaD; + PsX; + PeZ; + & @)

Following our OLS regression of this equation, we undertake a battery of robustness checks that
include: alternatively excluding the income and ELSI terms to test relationships independently as
well as together; testing the relationship with different groups of control variables;running Ordered
Probit and Ordered Logit regressions; running split sample regressions with splits according to
age,ethnicity, region, ELSI quartiles andincome quartiles;varying the functional form of income;
varying the household incomeequivalisation methodology; and splitting ELSI into its objective and
its subjective components.

Our primary research question is to understand which objective measure of material wellbeing
(either household income or ELSI) better predicts life satisfaction. First,we test the significance of

ELSI when income is excluded, with the null (Hy) and alternative (H) hypotheses being:
Holﬁg =O, Hllﬁg >0

Second, we test the significance of income when ELSI is excluded:
HO:BZ :0, Hllﬁz >0

Third, we test whether ELSI is significant for improving individual happiness conditional
onhousehold income being included in the regression:

Hy: B3 =0, Hy: 3> 0 | LS; = f(yi, ...)

Fourth, we test whether household income is significant for improving individual happiness
conditional on ELSI being included in the regression:

Hy: B, =0, Hy:p, >0 | LS, = f(C;, ...)

¢ As we are using cross-sectional data, we cannot estimate y. There is the possibility that estimated coefficients are biased if elements
of y are correlated with other independent variables; however we have no reason to believe that this is the case here, particularly with
the inclusion of the Z vector.



Our theoretical prior (reflecting the permanent income hypothesis and the work of Deaton) is that
we should expect to rejectff3 = Obut not to reject f; = 0. If this were the case, we could conclude

that once consumption is controlled for, income has no impact on an individual’s level of happiness.

To interpret the estimates that follow, we note that a one percent increase in income is associated
with af8; /100 increase in life satisfaction on the 5 point scale, whetreas an increase of ELSI by one

unit is associated with a B3 increase in life satisfaction.

4. Data

4.1 Data Source

The data source for our analysis is the 2012 wave of the New Zealand General Social Survey
(NZGSS). Statistics New Zealand (SNZ) carries out this biennial cross-sectional survey of ~8500
individuals. The survey had a 78 percent response rate. It collects responses on a wide range of
potential determinants of life satisfaction. The data from the NZGSS comes to us as a
confidentialised unit record file (CURF). SNZ have modified the raw data to protect the privacy of
respondents. The dataset thus either redacts some confidential details (e.g., location’), or assigns
them to bands (e.g., income, age)".

4.2Control Variables
Tables 1 to 3 present the variables contained within the control variable vectors D, X and Z. They
cover most of the determinants of life satisfaction that are commonly included in related studies.

In Table 2, NZDep (New Zealand deprivation), is an index of local area deprivation’. It assigns a
deprivation score to each ‘meshblock’ in New Zealand. Meshblocks are geographical units defined
by SNZ as containing a median of 87 people, akin to a city block in urban areas. It is presented as an
ordinal scale from 1-10, where 1 = least deprived and 10 = most deprived. This effectively separates
meshblocks into deciles of deprivation (e.g., a value of 1 is assigned to a meshblock in the least
deprived 10% areas of New Zealand). The index is based on the proportion of people within the
meshblock experiencing some degree of deprivation where inputs into its calculation include the
proportion of people who are unemployed, have no qualifications, have no access to basics such as a
telephone or a vehicle, or who are living below a given income threshold.

By including this variable in Equation (2) we are able to control for variations in material wellbeing
within regions. This is especially useful given the broad nature of the ‘region’ category within the
NZGSS. Its inclusion also enables us to make inferences about how an individual’s living standard
relative to close neighbours affects the individual’s life satisfaction.

7 Location is grouped into six broad regions.

8 See: http:/ /www.stats.govt.nz/tools_and_setvices/microdata-access/confidentalised-unit-record-files.aspx.
9 The NZGSS 2012 wave includes the 2006 census version of this index. See NZDep 2006 user manual:
http:/ /www.otago.ac.nz/wellington/otago020337.pdf.



Table 1: Exogenous Control Variables (D)

Variable Category Construction

Maori Ethnicity DV =1 if Maori

Pacific Ethnicity DV =1 if Pacific

Asian Ethnicity DV = 1if Asian

Eutropean / Pakeha* Ethnicity DV =1 if European

Other Ethnicity DV =1 if other

Male* Gender DV =1 if male

Female Gender DV =1 if female

Agel519 Age DV = 1if 15-19

Age2024 Age DV =1if 20-24

Age2529 Age DV = 1 if 25-29

Age3034 Age DV =1if 30-34

Age3539 Age DV =1if 35-39

Age4044 Age DV = 1if 40-44

Age4549 Age DV =1if 45-49

Age5054 Age DV =1if 50-54

Age5559* Age DV =1if 55-59

Age6064 Age DV =1if 60-64

Age6569 Age DV =1if 65-69

Age7074 Age DV =1if 70-74

Age7579 Age DV =1if 75-79

Age8084 Age DV =1 if 80-84

Age850ver Age DV =1 if 85 and over

Raised by ‘OneParent’ Upbringing DV =1 if raised by one parent
Raised by “TwoParents™ Upbringing DV =1 if raised by two parents
Raised by ‘MultipleParents’ Upbringing IIa)a\r]e:tsl if raised by more than two
Raised by ‘Institution’ Upbringing DV =1 if raised by institution

DV = ‘Dummy Variable’
*Omitted (base) variable




Table 2: Objective / Observed Control Variables (X)

Variable Category Construction
NZDep Regional deprivation g/;aj:zz;Ofore:gi;riltrg:;i:‘igepfivatmﬂ (1 = least
Employed* Employment DV =1 if employed
Unemployed Employment DV =1 if unemployed
Not in Labour Force Employment DV =1 if not in the labour force
Auckland Geography DV =1 if in Auckland
Wellington* Geography DV =1 if in Wellington
Northland Geography DV =1 if in Northland, Bay of Plenty and Gisborne
Rest of North Island Geography DV =1 if in the rest of the North Island
Canterbury Geography DV =1 if in Canterbury
Rest of South Island Geography DV =1 if in the rest of the South Island
Born in NZ* Birthplace DV =1 if born in New Zealand
Born Overseas Birthplace DV = 1 if born outside New Zealand
MainUrban Geography DV =1 if living in ‘main urban’ area*®
SecondUrban Geography DV =1 if living in ‘secondary urban’ area
MinotrUrban Geography DV =1 if living in ‘minor urban’ area
Rural* Geography DV =1 if living in ‘rural’ area
Partner* Relationship DV =1 if has a partner
Single Relationship DV =1 if is single
Smoker Lifestyle DV =1 if smokes
NonSmoker* Lifestyle DV =1 if doesn’t smoke
CrimeVictum Crime DV =1 if has been victim of crime in last 12 months
NoCrime* Crime DV =1 if has not been victim of crime in last 12 months
Children Family DV =1 if has at least one child
NoChildren* Family DV =1 if has no children
No Qualification* Education DV =1 if has no qualifications
Level 1 Certificate Education DV =1 if has NCEA level 1 or equivalent
Level 2 Certificate Education DV =1 if has NCEA level 2 or equivalent
Level 3 Certificate Education DV =1 if has NCEA level 3 or equivalent
Level 4 Certificate Education DV =1 if has NCEA level 4 or equivalent
Level 5 Diploma Education DV =1 if has level 5 diploma or certificate
Level 6 Diploma Education DV =1 if has level 5 diploma or certificate
Bachelor’s / Level 7 Education DV =1 if has bachelor’s degree or level 7 equivalent
Honours and Postgrad | Education DV =1 if has honours degree or postgraduate certificate
Masters and PHD Education DV = 1 if has masters or PHD
Overseas School Education DV =1 if attended school overseas
Education

Education Missing

DV =1 if highest level of education is missing

*As defined by SNZ.




Table 3: Self-Reported / Subjective Control Variables (Z)

Variable Category Construction
Health Excellent Health DV = 1 if responds ‘excellent’ to question about health*
Health Very Good Health DV =1 if responds ‘very good’ to question about health
Health Good* Health DV =1 if responds ‘good’ to question about health
Health Fair Health DV =1 if responds ‘fait’ to question about health
Health Poor Health DV = 1 if responds ‘poor’ to question about health
Housing Very Satisficd Housing DV = 1 A1f responds ‘very satisfied’ to question about
housing
Housing Satisfied* Housing DV =1 if responds ‘satistied’ to question about housing
Housing Neutral Housing DV =1 if responds ‘neutral’ to question about housing
Housing Dissatisficd Housing DV = 1 if responds ‘dissatisfied’ to question about
housing
Housing Very Housing DV =1 if responds ‘very dissatisfied to question about
Dissatisfied housing
« . DV =1 if respondent believes they have someone they
Support Community o .
can reach out to in time of crisis
NoSupport Community DV =1 if respondent believes they don’t have anyone

they can reach out to in time of crisis

* Question on health is: “In general, would you say your health is excellent, very good, good, fair or poor?”
"Question on housing is: “How do you feel about where you are currently living?”

4.2 Household Income

We perform two transformations on the raw NZGSS household income data (in addition to
choosing the functional form for income). First, we convert income from a discrete 18 point scale to
actual income values. Second, we equivalise household income based on the number and
composition of its occupants.

The NZGSS household income question is: “In the last 12 months what was your total household
income, before tax or anything else was taken out of it?”” Responses are measured across 15 closed

income bands and one open-ended upper income band (plus ‘Don’t Know’ and ‘Refused’)."

We omit observations from our dataset where responses were for loss, zero income, don’t know or
refused.'We then take the midpoint for all responses other than those in the top (open-ended)
response category. Most studies have found that this is a reasonable approximation of the real data
(Ligon, 1989) and we note that most of our bands are very narrow. For the open-ended top

10The 16 bands are: Loss; Zero income; $1 - $5,000; $5,001 - $10,000; $10,001 - $15,000; $15,001 - $20,000; $20,001 - $25,000;
$25,001 - $30,000; $30,001 - $35,000; $35,001 - $40,000; $40,001 - $50,000; $50,001 - $60,000; $60,001 - $70,000; $70,001 - $100,000;
$100,001 - $150,000; $150,001 or more. In 2012, the average NZ dollar to US dollar exchange rate was: 1 NZD = 0.81 USD.

11 We do this also for similar responses to other key questions (e.g., ELSI, age). This results in ~400 excluded respondents from our
original dataset, leaving 8075 observations.
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response category, we followParker & Fenwick (1983) and utilise the Pareto Curve to estimate the
median of the open ended category as $200,000."

Once we have converted the household income bands into values, we control for the number and
type of occupants within each householdbased on the ‘Modified OECD scale’ used by OECD and
Eurostat (OECD, 2013). The ‘Modified OECD scale’ is designed to take into account economies of
scale in household composition. Itdivides household income by a weighted sum of its inhabitants,
assigning a weight of 1 to the first adult, 0.5 to subsequent adults and 0.3 to each child.

Three alternativeequivalisation scalesare sometimes used in other studies. These three approaches
are: (1) The old OECD household income equivalisation method sometimes referred to as the
“Oxtord Scale”. This is the same as the ‘Modified’ scale, except it places a higher weighting on every
subsequent adult after the first occupant (0.7) and each child living in the house (0.5);(2) The Square
Root method, where household income is divided by the square root of the number of occupants,
regardless of their age. This method may be employed when there is no data on the age of
household occupants (for example, Grimes & Hyland, 2015); and (3) The Per Person equivalisation
method, where household income is divided by the total number of occupants. This method is
relatively crude and employed less often. In section 6 we show that our results are robust regardless
of the equivalisation methodology chosen.

4.3 Economic Living Standards Index (ELSI)

ELSI is an index created by New Zealand’s Ministry of Social Development (MSD), designed to
serve as a measure of a household’s living standards. There are two versions of this index. The one
used in the NZGSS is ELSI ‘Short-form’ which contains 15 fewer items than the full ELSI metric.
Whenever we refer to ELSI in this paper we are referring to the ‘short-form’ version. In our
description below, we draw heavily upon Jensen et al. (2005) and Perry (2015). The index contains
three key elements:

Essentials: This element, having a maximum score of 14, is an assessment of the forced lack of
essentials for the household. Respondents receive 1 point for each item they possess or consume,
and also receive 1 point if they do not possess or consume this item based on choice. They receive 0
points if cost has driven the lack of possession or consumption of the item. This section contains 14
items (7 goods, 7 setvices/activities):

1. Telephone

i.  Washing machine
iii.  Heating available in all main rooms
iv. A good pair of shoes

v. A best outfit for a special occasion
vi.  Personal computer
vii.  Home contents insurance

viii.  Give presents to family or friends on birthdays, Christmas or other special occasions

12'The actual result was $202,398, which we rounded to $200,000.

11



ix.  Visit the hairdresser once every three months
x.  Have holidays away from home every year
xi.  Enough room for family to stay the night

Xil.

Have a holiday overseas at least every three years

xiii.  Have a night out at least once a fortnight
xiv.  Have family or friends over for a meal at least once a month

Economising: This element, having a maximum score of 16, is an assessment of the extent to
which a household has economised or cut back its expenditure. Respondents are asked: “have you
done any of these things not at all, a little, or a lot?” They are given 2 points if they answer “not at
all”, 1 point for “a little” and 0 points for “a lot”. They are presented with the following 8 common
methods of economising household expenditure:

i.  Gone without fresh fruit and vegetables to help keep down costs
i.  Continued wearing clothing that was worn out because you couldn’t afford a
replacement
ii.  Put off buying clothes for as long as possible to help keep down costs
iv.  Stayed in bed longer to save on heating costs
v.  Postponed or put off visits to the doctor to help keep down costs
vi.  Not picked up a prescription to help keep down costs
vii.  Spent less time on hobbies than you would like to help keep down costs
viii. ~ Done without or cut back on trips to the shops or other local places to help keep

down costs

Self-assessments:In the third element, having a maximum score of 11, individuals are asked three
self-assessment questions about their household income and standard of living. The questions are,
with points per question given in parentheses:

i.  Generally, how would you rate your material standard of living? Would you say that
it is high, fairly high, medium, fairly low or low? (High = 4, Low = 0);

i.  Generally, how satisfied are you with your current material standard of living? Would
you say you were very satisfied, satisfied, neither satisfied nor dissatisfied, dissatistied
ot very dissatisfied? (Very satisfied = 4, Very dissatisfied = 0);

iii.  How well does your (and your partner’s combined) total income meet your everyday
needs for such things as accommodation, food, clothing and other necessities?
Would you say you have not enough money, just enough money, enough money, or
more than enough money? (More than enough = 3, Not enough = 0).

Responses to all the items are summed to form a total score. Any total score with a value less than
10 is set equal to 10 to truncate the outliers, and then 10 is subtracted from each respondent’s total
score. Respondents with the lowest possible standard of living have an ELSI score of 0 while the
maximum possible ELSI score is 31 (=14+16+11-10).
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We note the conformity of this measure to the recommendations of SSF. It is a measure of
consumption and, to some extent, wealth; it incorporates both subjective and objective assessments
of wellbeing; and it focuses on the household perspective. In addition, as recommended by SSF, it
accounts for non-market activities and government services.'

When considering ELSI’s composition, it is helpful to combine the first two elements, comprising
objective measures of household consumption, which we refer to as ‘Objective ELSI’. The third
element is a self-assessed (or subjective) standard of living (‘Subjective ELST’). It is not possible to
directly observe the weighting between these two constituent components within a given ELSI score
due to the final step in its calculation; however, generally the objective component comprises around
75% of the total score with the subjective element supplying the remaining 25%.

The objective items in ELSI represent both consumption flows (e.g. hairdresser appointments), and
items that are part of a household’s balance sheet (e.g., consumer durables and spare bedroom).
They range from the most basic of needs (e.g., healthcare, housing, clothing), to ‘freedoms’ (e.g.,
vacations, hobbies), which helps ELSI serve as a broad spectrum measure of consumption that is
relevant to wellbeing across households. The measure does not account for quantity or quality of
items which may differ between households. The ‘economising’ section serves to partially offset this
by allowing households to rank their degree of economising across a range of activities.

A key advantage of the objective section is its ability to go beyond a purely additive approach. In the
‘essentials’ section households are asked why they do not consume a given item. If it is simply not
valued by the household, they still get the point for it. This provides a more accurate picture of ‘true’
demand (willingness and ability to pay) than simply accounting for whether the item is consumed or

not.

The inclusion of the self-assessed questions means that ELSI is not purely an objective consumption
measure. To test Friedman’s permanent income hypothesis more directly we deconstruct ELSI in
section 6 and separately compare its two constituent parts alongside income.

The subjective elements of ELSI have theoretical advantages and disadvantages. One advantage is
their focus on the adequacy of income and living standards rather than merely on measuring income.
Thus a superannuitant(pensioner) who has low income but high wealth (having saved some of their
previous income), may answer that they have an adequate income; whereas a 35 year old forming a
household may have much higher income but may perceive this to be inadequate. As Deaton (2010)
suggests, to judge material wellbeing it could be most effective to simply ask people to judge their
own circumstances rather than compare objective income metrics. These two points favour the use
of the full ELSI rather than the simpler but less complete objective ELSI. However the presence of
a question on income adequacy may crowd out the impact of income from our regressions when the
full ELSI is used.

13 MSD has recently replaced ELSI with a new measure, the Material Wellbeing Index (MWI). Similar to ELSI, this index is a full
spectrum assessment of an individual’s material wellbeing. The two key differences are: 1) MWI contains fewer items, the version in
the NZGSS will contain 9 items whereas ELSI contains 25; and 2) MWI is designed to be more effective at tracking changes over
time with a greater focus on ‘freedoms’ (desired non-essentials) (Perry, 2015).
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To calculate Objective ELSI, we employ a comparable methodology as for full ELSI. Specifically,
once the raw score is totalled, we control for outliers by setting raw scores that are less than 7 equal

to 7 and then subtracting 7 from all scores to remove outliers”.Figure 1 demonstrates the strong,
linear relationship between ELSI and Objective ELSI".

Figurel: Average ‘Full’ ELSI vs. ‘Objective’ ELSI
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14As 30 is ~70% of 41 we set our outlier threshold to 70% of the Full ELSI level
15 When ELSI is regressed on Objective ELSI it has a coefficient of 1.3 with an R2 of 0.93.
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4.4 Key Descriptive Statistics

Table 4 presents descriptive statistics for our three key variables: life satisfaction, (full) ELSI and

Ln(Income) where income is equivalised using the Modified OECD scale.

Table 4 : Descriptive Statistics for Key Variables

Life Satisfaction ELSI Ln(Income)
Mean 4.08 22.80 10.48
Median 4.00 25.00 10.51
Maximum 5.00 31.00 12.21
Minimum 1.00 0.00 6.83
Std. Dev. 0.85 6.43 0.69
Observations 8,048 8,048 8,048

Figures2 and 3 illustrate the raw relationship between our dependent variable (life satisfaction) and
the two measures of material wellbeing (when both are plotted on a discrete scale from 0-31)'°.In
Figure 2 we observe a consistent linear relationship between ELSI and life satisfaction (albeit slightly
noisy for lower levels of ELSI). Income on the other hand appears to have a more inconsistent
relationship with life satisfaction. There appears to be a positive, but noisy, relationship when In(y) is
greater than ~9, but no relationship below this; indeed, we observe a number of high life satisfaction
scores for individuals with low levels of income. These may represent superannuitants with
moderate to high wealthor those with low reported incomes designed to minimise taxation. Purely
on the basis of these naive scatter plots, it is likely that the empirical tests will support our

hypothesis of the superiority of ELSI to income in predicting life satisfaction.

16 ELSI is a discrete variable reported on a scale of 0-31. Here, equivalised household income is placed into bands on a 0-31 scale with

identical cumulative distribution to ELSI (e.g., if the first 2% of households have an ELSI score of 0, then the households with the
lowest 2% of household income are given an income score of 0). Note that this is merely for graphical purposes. In regressions, the

natural log of household income is a continuous variable.
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Figure 2: Average life satisfaction vs. ELSI
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Figure 3: Average life satisfaction vs. income
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For completeness, Figure 4 graphs ELSI against the log of income; the loose relationship between
the two when income is moderate to low is clearly apparent.

Figure 4: Average ELSI vs. income
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5. Core Results

5.1 Relationship of control variables to life satisfaction

Carver and Grimes (2016) present the estimates for a number of well documented correlates of life
satisfaction from estimation of equation (2) using OLS. The results are consistent with those in
comparable studies. For instance, we find the typical U-shaped relationship between age and life
satisfaction as found elsewhere. With respect to labour market variables, we replicate the well
documented result that being unemployed is negatively correlated with life satisfaction. In relation to
self-rated healthstatus, we find that higher levels of self-assessed health correlate with higher levels
of life satisfaction.For education, we find a positive correlation between life satisfaction and level of
educational attainment when no other variables are included in the regression, but once other
determinants of life satisfaction are controlled for, this effect largely disappears. Again, this is as
found in many other studies (e.g. Boarini. et al., 2012).
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Other results for our covariates include that having children is correlated with higher levels of life
satisfaction, whilesingle people have lower levels of life satisfaction than those in a couple
relationship.People who identify as Maori or of Pacific Island heritage are on average less happy
than European (Pakeha) New Zealanders. However, once other factors are controlled for, this
difference is no longer significant. By contrast, once other factors are controlled for, we find that
women are on average happier than men. Being the victim of crime, having nosupport in a crisis,
and smoking are all negatively correlated with life satisfaction.The fact that these results are
consistent with those documented by other studies gives confidence in the reliability of our more

novel findings.

One additional result is worth highlighting. Using the measure of regional deprivation (‘NZDep’),
we find that once all factors are controlled for, living in a poorer community is correlated with
higher levels of life satisfaction. This result is consistent with the common finding that an
individual’s incomerelative to their neighbours is positively correlated with life satisfaction (Easterlin,
1995).""Thus both absolute and relative material wellbeing are seen to contribute to SWB.

5.2Central Findings

In the first block of Table 5 we exclude the income term, and create equation (2) by incrementally
adding more control variables in each column. We find that the coefficient on ELSI (f3) is always
positive and significant at the 1% level. Thus (in the absence of income) we conclude that higher
levels of ELSI are positively correlated with life satisfaction.

In the second block, we exclude the ELSI term, and again create equation (2) by incrementally
adding control variables in each column of the table. The coefficient on income (f;) is always
positive and significant at the 1% level. Thus (in the absence of ELSI, and in keeping with the
literature) we conclude that higher levels of household income are positively correlated with levels of
life satisfaction. We note that in every case, the regressions with only ELSI included outperform

those with only income included.®

The third block follows the same procedure as above, with both ELSI and the natural log of
equivalised household income included in the regtession. The coefficient on ELSI (f3) is always
positive and significant at the 1% level. With the inclusion of ELSI, we do not reject the null
hypothesis that the coefficient on income (f83), is zero (even at the 10% level). Thus, once ELSI is
included as a measure of material wellbeing, household income tells us nothing extra about life
satisfaction. This is the central result of this paper, and — as shown in subsequent robustness tests —
is obtained regardless of which modelling methodology or split sample is employed."”

7Festinger’s ‘social comparison theory’ (1954), indicates that common reference points are those who live nearby (Diener et al., 1993).
18 The adjusted R2 is higher and the standard error of the regression is lower. In addition, both the Schwarz and Akaike information
criteria (not listed in the table) are lower.

19 In one split sample (the middle two quartiles of income) we ate able to accept the alternative hypothesis that f3 > 0 at the 10%
level, but not at the 5% level. This is the only instance in which we are able to do so. In all instances ELSI’s coefficient, 3, is greater
than zero at the 1% significance level.
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We caveat this result by noting that the finding is based on inclusion of the full ELSI and so
depends both on the objective and subjective components within ELSI. For some (but not all)
samples, both ff; and f3 are significant when income is included together with only the objective
portion of ELSI in the regression. We explore this in more detail in section 6.

Table 5:Core Results

Variable Coefficient NC D D, X D, X, Z
ELSI (C) B3 0.0577%+* 0.0598%** 0.0558*** 0.0388***
(0.00106) (0.0017) (0.0018) (0.0019)
Adj-R? 0.1900 0.1986 0.2188 0.2995
Std-err 0.7657 0.7616 0.7519 0.7121
Ln(y) B 0.2265%+* 0.2655%+* 0.1588%** 0.0984***
(0.0144) (0.0160) (0.0180) (0.0167)
Adj-R? 0.0338 0.0609 0.1058 0.2512
Std-err 0.8362 0.8244 0.8045 0.7362
Ln(y) B 0.0006 0.0052 -0.0214 -0.0146
(0.0138) (0.0154) (0.0170) (0.0165)
ELSI (C) Bs 0.0577%%+* 0.0596%*+* 0.0565%** 0.0393***
(0.0017) (0.0019) (0.0019) (0.0019)
Adj-R? 0.1899 0.1985 0.2189 0.2995
Std-err 0.7657 0.7617 0.7519 0.7121

Column headings: NC denotes there are no control variables in the regression; D denotesexogenous controls are included; D, X
denotes exogenous and observed controls areincluded; D, X, Z denotes exogenous, observed and reported controls areincluded.
Row headings: Adj-R? is Adjusted R?; ‘Std-ert’ is standard error of the regression.N (no. of observations) = 8,048 in all regressions.

Standard errors are White heteroskedasticity-consistent.

6. Sensitivity Analysis

We explore the sensitivity of our central result to various alterations in our assumptions and
estimation methodology. In each case, the reported regression includes all control variables.First, we
compare the full sample results across OLS, ordered logit (Ologit) and ordered probit (Oprobit)
models. Next, we split our sample by age, income, ELSI, ethnicity and region-type. Wetest our
central hypothesis on each split sample. We thentest the impact of different functional forms for
household income and use of different household income equivalisation methods. In all cases we
find that ELSI’s coefficient (f3), is positive and significant at the 1% level. Further, we are never
able to accept the alternative hypothesis that the coefficient for household income (f;), is greater
than zero at the 5% significance level.
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Finally, we test the impact of deconstructing ELSI into its ‘objective’ and ‘subjective’ components
and testing these separately. Again we find thatfS3 is positive and significant regardless of which
component of ELSI is included.However,the income coefficient (ff) ispositive and significant at

the 10% levelfor the full sample when included in a regression with objective ELSI (and excluding
subjective ELSI).

6.1 Comparing OLS, OLogit and OProbit models

Table A1l in the Appendix reports results from estimating the full version of equation (2) using OLS,
OLogit and OProbit estimation methods (hence the first column of Table Al is identical to the final
column of the last block of Table 5). We obtain qualitatively similar results for each model, with our
central result from section 5 holding. ELSI is always positive and significant at the 1% level and
income is never positive and significant even at the 10% level. This consistency is in accordance with
the cited results of Luttmer and Ferrer-i-Carbonell&Frijters.

6.2 Split Samples

6.2.1 Age segments
In Table A2, we present OLS results with our sample split into three age categories: Young (15-29),
Middle Aged (30-59) and Old (60+). Across all three categories our core result from section 5 holds.

6.2.2 Income quartiles

Table A3 presents results where we split the sample into three categories based on the
equivalisedhousehold income of the respondent: ‘Bottom Quartile’, ‘Middle Two Quartiles’ and
“Top Quartile’. Our results for the bottom and top income quartiles again reflect the central result
from section 5. This is notable given the proposition that ELSI should be less effective at the top
end of the income distribution (Perry, 2015).

One result to note is that for the middle two quartiles we are able to accept the alternative
hypothesis that the coefficient on income (f8;), is greater than zero at the 10% level. This suggests
that the poor relationship between life satisfaction and income (conditional on the inclusion of
ELSI) is most apparent at the income extremes.Nevertheless, income remains insignificant at the 5%
level, while ELSI remains positive and significant at the 1% level throughout.

6.2.3ELSI quartiles

In Table A4, we split the sample into three categories based on the ELSI score: ‘Bottom Quartile’,
‘Middle Two Quartiles’ and “Top Quartile’. Our results for all quartiles again reflect the central result
from section 5 with income being insignificant throughout (even at the 10% level).
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6.2.4Ethnicity

Table A5splits the sample by ethnicity (Maori,Pakeha (European), Pacific and Asian™). Again, we
find that ELSI is always positive and significant at the 1% level while the coefficient for income is
never positive and significant.

6.2.5Urban / Rural Split

Housing comprises only a small portion of the overall ELSI*', yet it accounts for a significant level
of household disposable income. Furthermore, this level varies greatly across the country. The ratio
of house prices to income in Auckland is more than 50% above the national average and well over
100% higher than in some rural areas of New Zealand (Greenaway-McGrevy & Phillips, 2016). The
importance of income relative to ELSI may therefore differ across region type.

In order to test whether this is the case, Table A6splits the sample by urban status: ‘Auckland urban’,
‘other urban’ and ‘rural’.”> We again find that ELSI is always positive and significant at the 1% level
whilst income is never significant at even the 10% level. Thus our central result is unaffected by the

differing housing market conditions corresponding to these regional splits.

6.2.6Functional form of household income

We have followed the norm in the literature and used the natural logarithm of equivalisedhousehold
income as our default functional form for income. This is to account for the well documented
concave relationship between income and subjective-wellbeing(Deaton &Kahneman, 2010).In Table
A7, we present results from altering the functional form forhousehold income. We test three
alternatives which have been considered in other studies in order to fine-tune the concavity of the
relationship. The first alternative includes the natural log of household income and ‘household
income squared’ in the same equation (Ln(y) & y°) as used by Helliwell (2003) and Layard et
al.(2008). The second alternative includeshousehold income and household income squared in the
same equation (y & y°). The third alternative includes household income, household income squared
and ‘household income cubed’ in the same equation (y, y’& y°). As shown in Table A7, the choice of
functional form has no discernible change on our core result.

6.2.7Alternative household incomeequivalisation methodologies

We assess the impact of altering the methodology for equivalisinghousehold income. Table A8
reports the results for the Modified-OECD approach and for the old OECD household
incomeequivalisationmethod(‘Old’), the Square Root method(‘Square Root’), and for the Per Person
equivalisation method (‘Per Person’). Our core result is robust against these variations.

20These results exclude those who reported multiple ethnicities. The results still hold if these people are included in any of the
ethnicity groups they identify with.

21 ELST only includes one question asking if respondents have enough room for visiting family to stay.

22Auckland, with population of 1.4 million in 2013, is New Zealand’s largest city comprising almost one-third of the country’s
population.
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6.3ELSI decomposition

As described in section 4, ELSI is a composite index comprising objective and subjective elements,
which we refer to as ‘Objective ELSI” and ‘Subjective ELSI” respectively. We test our results for the
separate components, by replacing the full version of ELSI (‘Full ELST’) with each element in turn.
Table A9presents these results.

The coefficient on income (f8;) is positive and significant at the 10% level when household income
and Objective ELSI are included in the same regression with Subjective ELSI excluded.(While not
presented here, this result also holds across different estimation techniques.) Inclusion of Objective

ELSI roughly halves f, compared with when ELSI is omitted from the regression altogether.

Morteovet, in a number of key samples,f3, is insignificant when objective ELSI is included in the
regression. The full list of split samples where income is not significantly positive comprises: Maori,
Pacific, bottom income quartile, top income quartile, Auckland urban, other urban, rural, people
under 30, and people between 31 and 64.This point is crucial as these are the segments of society for
which ELSI was primarily designed as a measure of material wellbeing (Perry, 2015). Thus for these
groups, which social policy (e.g. targeted social assistance)is most aimed at, income remains
irrelevant in explaining SWB onceObjective ELSI is included. Furthermore, when we split the
sample by three region types (as in section 6.2.5) we find that income is not significant for any
region type while Objective ELSI is positive and significant at the 1% level for each of the three

region types.

We also obsetve that [, is significantlynegative when only subjective ELSI is included in the
regression (Table A9 final column), underlining the superiority of self-rated assessments of material
wellbeing (relative to income) in explaining subjective wellbeing.When both Objective ELSI and
Subjective ELSI are included in the same regression (Table A10), the coefficient on income is again
negative. Both Objective ELSI and Subjective ELSI are positively and significantly related to life
satisfaction (at the 1% level) when included in the same equation, with or without income included.

7. Discussion and Conclusions

Our central finding is that a consumption based measure of material wellbeing (ELSI) outperforms
income in predicting an individual’s life satisfaction. Over each of our samples and testing methods
we find that ELSI is a more reliable and informative predictor of life satisfaction than income. When
both are included in the same regression, income is almost always insignificant, whilst ELSI is always
significant. The full generality of this result is dependent on the inclusion of ELSI’s self-rated
elements. When stripped out, and income is compared with only the ‘objective’ elements of ELSI,
both are significant, albeit income is only significant at the 10% level. Furthermore, for key segments
of the population (e.g., Maori, people under 30, and those on the lowest incomes), income remains
insignificant altogether when only objective ELSI is included. This point is crucial as these are the
segments of society that ELSI was designed for (Perry, 2015) and for which most social policy is
aimed.
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Despite its consistency with the theoretical literature, our central finding is novel within the
empirical literature.” The result does not, however, necessarily foreshadowthe end to income’s role
in studies of wellbeing or in public policy designed to improve the wellbeing of individuals. If a
consumption-based measure(such as ELSI)were unavailable, then our results confirm that a
relationship between income and subjective wellbeing does still exist.

Furthermore, if policymakers were interested in raising material wellbeing (e.g. as measured by
ELSI), they would have to consider the means to enable these ends. In many cases, the means will
be through income of some form.**However our results show that income measures may sometimes
be poor proxies for assessing poverty or SWB. Better material wellbeing proxies, that are more
closely related to SWB outcomes, can be constructed and used. ELSI is one such tool, the EU-13
index is another. Furthermore, in keeping with our results, social assistance may be delivered, at least
in part, through provision of services such as healthcare or publicly-assisted housing especially for
low income groups. Such assistance would be reflected as a rise in ELSI but not as a rise in income.

Use of material wellbeing measures such as ELSI can be seen as unifying two parts of thematerial
wellbeing literature. The first is Friedman’s permanent income hypothesis which postulates that
current consumption is determined by lifetime resources. The second is the philosophical approach
(championed, 7nfer alia, by Deaton) which postulates that people are the best judges of their own
circumstances implying that weight should be placed on the veracity of their own self-assessments.
We conclude that, as a guide for social policy interventions, a consumption-based indicator such as
ELSI should be preferred to an income indicator when assessing need and designing policy.

23 There are no papers that we are aware of that document or test each of these relationships.
24We caveat this comment by noting our results show that relative material wellbeing is also important, consistent with aspects of the
Easterlin paradox.
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APPENDIX TABLES”
Table Al: OLS, ordered logit and ordered probit models

Vatiable Coeff OLS OLogit OProbit
La(y) B> -0.0146 -0.0287 -0.0078
(0.0165) (0.0441) (0.0253)
ELSI (C) B3 0.0393%+* 0.1019%+* 0.0566%**
(0.0019) (0.0049) (0.0027)
Adj-R2 0.2995 0.1578 0.1541
Std-err 0.7121 - -
Table A2: Results by age segment
Variable Coeff Full sample Young Middle Aged Old
La(y) B -0.0146 -0.0695* -0.0195 0.0433
(0.0165) (0.0361) (0.0212) (0.0339)
ELSI (C) B3 0.0393%+* 0.0307*+* 0.041 5%+ 0.0418*+*
(0.0019) (0.0044) (0.0024) (0.0049)
N 8048 1189 4933 1926
Adj-R2 0.2995 0.2378 0.3135 0.2755
Std-err 0.7121 0.6886 0.7308 0.6718
Table A3: Results by income quartiles
Variable Coeff Full sample Bottom Q Middle Qs Top Q
La(y) By -0.0146 -0.0273 0.0712* -0.0274
(0.0165) (0.0639) (0.0424) (0.0498)
ELSI (C) B3 0.0393** 0.0457#+* 0.0383*+* 0.0392%*
(0.0019) (0.0052) (0.0028) (0.0036)
N 8048 1907 4048 2093
Adj-R2 0.2995 0.2400 0.2571 0.3379
Std-err 0.7121 0.6512 0.7007 0.7794

25Standard errors are White heteroskedasticity-consistent in all OLS equations. N=8,048 unless otherwise stated. In Table A1,

logit/probit coefficient covariance computed using observed Hessian; ‘Adj-R?” is Puesdo-R2 for ordeted logit/probit models.




Table A4: Results by ELSI quartiles

Variable Coeff Full sample Bottom Q Middle Qs Top Q
La(y) B -0.0146 -0.0075 -0.0066 -0.0522
(0.0165) (0.0267) (0.0209) (0.0431)
ELSI (C) B3 0.039 3%k 0.0650%k 0.027 (et 0.043 6%k
(0.0019) (0.0143) (0.0060) (0.0044)
N 8048 1907 4048 2093
Adj-R2 0.2995 0.2400 0.2571 0.3379
Std-err 0.7121 0.6512 0.7007 0.7794
Table A5: Results by ethnicity
Variable Coeff Maori Pakeha Pacific Asian
La(y) B2 -0.0917 -0.0107 -0.1332% 0.0787
(0.0613) (0.0198) (0.0790) (0.0545)
ELSI (C) B3 0.041 9%k 0.0396%** 0.024 0y 0.0309%k*
(0.0066) (0.0024) (0.0082) (0.0069)
N 617 5846 285 556
Adj-R2 0.2889 0.3014 0.3249 0.2247
Std-err 0.8007 0.7036 0.6958 0.5995
Table A6: Results by Region
Variable Coeff Full sample Auck Urban Other Urban Rural
La(y) B2 -0.0146 -0.0063 -0.0100 -0.0294
(0.0165) (0.0320) (0.0238) (0.0326)
ELSI (C) B 0.0393%k 0.034 8k 0.0380pk* 0.0440k
(0.0019) (0.0041) (0.0027) (0.0037)
N 8048 1766 4067 2203
Adj-R2 0.2995 0.3120 0.3079 0.2955
Std-err 0.7121 0.6795 0.7175 0.7185

28



Table A7: Functional form of income

Variable Coeff Ln(y) Lan(y) & y? y & y? y, Y& 3
Lag) B, -0.0146 200159 - -
(0.0165) (0.0222) - -
Income Baa - - -0.0000 -0.0000
; ; (0.0000) (0.0000)
Income? Bop - 0.0000 0.0000 0.0000
- (0.0000) (0.0000) (0.0000)
Income3 Bac - - - -0.0000
- - - (0.0000)
ELSI (C) B3 0.0393%#¢ 0.0393##* 0.039717#k¢ 0.03971##*
(0.0019) (0.0019) (0.0020) (0.0020)
Wald Test (all B2) B2 = B2=Pp=0 Bza =Pap =0 B2a = Pap =Pac =0
p-value 0.3764 0.4746 0.7846 0.2833
Adj-R? 0.2995 0.2994 0.2993 0.2993
Std-err 0.7121 0.7121 0.7121 0.7121
Table A8: Household income equivalisation methodologies
Variable Coefficient Modified Old Square Root Per Person
Ln(y) B> -0.0146 -0.0141 -0.0129 -0.0127
(0.0165) (0.0164) (0.0164) (0.0160)
ELSI (C) B3 0.0393##* 0.0393##* 0.0392%#* 0.0392:%k¢
(0.0019) (0.0019) (0.0019) (0.0019)
Adj-R? 0.2995 0.2994 0.2994 0.2994
Std-err 0.7121 0.7121 0.7121 0.7121
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Table A9

: ELSI decomposition

Variable Coefficient Full ELSI Objective ELSI Subjective ELSI
La(y) B> -0.0146 0.0307* -0.0391**
(0.0165) (0.0166) (0.0162)
ELSI (C) B3 0.0393%+* 0.0362%+* 0.1356+*
(0.0019) (0.0025) (0.0052)
Adj-R2 0.2995 0.2767 0.3232
Std-err 0.7121 0.7905 0.6999

Table A10: Including both Objective and Subjective ELSI

Objective & Objective &
Variable Cocfficient Subjective ELSI Subjective ELSI
(with income) (without income)

La(y) B2 -0.0476%** -

(0.0163) -
Objective ook ook
EISI B3 0.0103 0.0094

(0.0026) (0.0026)
Subjective - ook
EISI B3 0.1250 0.1215

(0.0056) (0.0055)
Adj-R2 0.3247 0.3240
Std-err 0.6991 0.6995
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