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Abstract

The life satisfaction approach has recently emerged as a new technique in the suite of
options available to non-market valuation practitioners. This paper examines the
influence of ecosystem diversity on the life satisfaction of residents of South East
Queensland, Australia. It is found that, on average, a respondent is willing-to-pay
approximately AUD$20,000 in household income per annum to obtain a one-unit
improvement in ecosystem diversity. This result indicates that the life satisfaction
effects of improvements in ecosystem diversity are substantial, and greater than the
welfare effects implied by studies using more conventional non-market valuation
techniques.

Keywords: Household, Income and Labour Dynamics in Australia (HILDA); Life
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This paper uses unit record data from the Household, Income and Labour Dynamics in Australia
(HILDA) survey. The HILDA project was initiated and is funded by the Australian Government
Department of Families, Housing, Community Services and Indigenous Affairs (FaHCSIA) and is
managed by the Melbourne Institute of Applied Economic and Social Research (Melbourne Institute).
The findings and views reported in this paper, however, are those of the authors and should not be
attributed to either FaHCSIA or the Melbourne Institute.



1. Introduction

It is well recognised that biodiversity provides many direct and indirect benefits to
humans. It is equally well recognised that human activity has contributed to
unprecedented rates of biodiversity loss (cf. Secretariat of the Convention on
Biological Diversity, 2010). Moreover, projections show continuing and, in many
cases, accelerating species extinctions, loss of natural habitat and changes in the
distribution and abundance of species over the remainder of the 21% Century
(Leadley et al., 2010). Ensuring biodiversity is correctly valued may go some way to
halt this decline. As noted in the most recent Global Biodiversity Outlook:

Perverse subsidies and the lack of economic value attached to the huge
benefits provided by ecosystems have contributed to the loss of
biodiversity. Through regulation and other measures, markets can and
must be harnessed to create incentives to safeguard and strengthen,
rather than to deplete, our natural infrastructure.

(Secretariat of the Convention on Biological Diversity, 2010 p.12).

At a microeconomic level, valuation enables the benefit of biodiversity preservation
(or alternatively the cost of biodiversity depletion) to be included within benefit-cost
analyses; at a macroeconomic level, valuation allows national accounts to be
augmented to better reflect the impact of economic activity on a society’s natural
capital. Values may also be used to assess damages for litigation purposes.

Unfortunately there are two main challenges to correctly valuing biodiversity.
Firstly, there are a large range of quantifiable indicators of biodiversity, and it is not
immediately obvious which indicator is best to use. Secondly, many indicators
preferred by ecologists may not be understood by the general public, from whom
values must be elicited. Thus, there remains no established framework for valuing
biodiversity (Czajkowski et al., 2009; Nijkamp et al.,, 2008). Techniques and
applications that expand our knowledge of biodiversity valuation therefore represent
a genuine contribution to the literature.

The purpose of this paper is to use the life satisfaction approach to value ecosystem
diversity in South East Queensland (SEQ). Given the many benefits that ecosystems
(or more accurately, ecosystem services) provide, it is reasonable to expect to find a
positive correlation between human well-being and ecosystem diversity. To date,
while many studies have investigated the link between an individual’s well-being
and their exposure to natural environments (see Bell et al. (2008) and Croucher et al.
(2008) for reviews), very few have explored the link between an individual’s well-
being and the diversity of the natural environment to which they are exposed.
Moreover, although there is now a considerable literature on life satisfaction in
economics, non-market valuation applications are comparatively rare. Thus, to the
best of our knowledge, this paper will be the first to value ecosystem diversity using
the life satisfaction approach.

The paper proceeds as follows: The remainder of this section is devoted to
explaining the choice of ecosystem diversity as the subject of valuation; relevant
literature is also briefly reviewed. Section 2 describes the methodological approach
taken and data used. Section 3 presents model results. Section 4 discusses and
concludes.



1.1.  Why ecosystem diversity?

While the goal of valuing biodiversity is commendable, information and
measurement issues abound, and in almost all cases authors have chosen to narrow
the scope of valuation in order to elicit meaningful values (Nijkamp et al., 2008).
One means of narrowing the scope is to focus on one of the four levels of diversity
(genetic, species, ecosystem, and functional) encapsulated within the broader
concept of biodiversity.

There is general agreement among ecologists that the number of species in a
particular area (species diversity) is a useful starting point from which to measure
biodiversity. However, there is a lack of agreement on the extent of the specific area
to be assessed and the definition of what is considered a different species. Moreover,
the notion that biodiversity can be measured by the number of species in an area is
questionable, as some species are more ecologically important than others; for
example, keystone species (as sole representatives of a functional group) and species
that are relatively distinct or unique (Christie et al., 2004; Walker, 1995; Weikard,
2002; Weitzman, 1998).

Folke et al. (1996) have suggested that ecosystem diversity, the spatial variety of
ecosystem types, may be linked to the prevalence of a limited number of organisms
and groups of organisms that seem to drive or control the critical processes needed
for ecosystem functioning. It is the preservation of these keystone processes that
affects the ecosystem’s capacity to accommodate external shocks, such as those
caused by climate change and human influences. In addition, it is the presence of
ecological overlap or ‘redundancy’(where the species is not a keystone species) that
in fact provides a buffer to ecosystem function in the face of disturbance; that is,
provides ecosystem resilience (Walker, 1995). Further, a focus on ecosystem
diversity underscores the inherent value of the systems apart from which the
multitude of species cannot survive (Lapin and Barnes, 1995) as well as the
protection of those species that do not directly contribute to human well-being
(Baumgartner, 2004). It is not surprising therefore, that a considerable number of
ecologists now advocate the measurement of biodiversity at the level of ecosystem
diversity (Nunes et al., 2003).

In regards to genetic and functional diversity, the assessment of the former is
difficult, costly and only practical for a small scale; while measurement of the latter
is inherently difficult, involving both the assessment of ecosystem functions and
their diversity, and is unavoidably limited by the current state of knowledge (Nunes
et al., 2003).

1.2. The biodiversity valuation literature

There are many studies that seek to value single or multiple species, with the focus
often on charismatic species rather than those of ecological importance. A meta-
analysis of single species studies is provided by Richardson and Loomis (2009). A
number of studies have sought to value ecosystem services, with a special issue of
Ecological Economics devoted to this topic in 2000. Neither of these groups of
studies, however, can truly be regarded as attempts to value biodiversity. Thus, in a
critical review, Nunes and van den Bergh (2001) conclude that while monetary value
estimates give unequivocal support to the belief that biodiversity has a significant
positive social value, the failure of the empirical literature to apply economic
valuation to the entire range of biodiversity benefits suggests that available valuation



estimates should be regarded as providing, at best, lower bounds to the value of
biodiversity changes.

Perhaps the most comprehensive attempt to value biodiversity is that of Christie et
al. (2006; 2004). Focus groups are used to identify ecological concepts of
biodiversity that are important and relevant to the public, with attributes tested
including recognised species, rare unfamiliar species, habitat quality, and ecosystem
functions. The key conclusion drawn was that the public has positive valuation
preferences for most, but not all, aspects of biodiversity, and they are largely
indifferent to how biodiversity protection is achieved. Extending these efforts,
Czajkowski et al. (2009) find, in the context of the Bialowieza Forest in Poland, that
the protection of rare and iconic species was not the most important aspect of
biodiversity conservation, rather respondents preferred protection of natural
ecological processes. Most recently, Juutinen et al. (2011) explore tourism and
recreational values associated with biodiversity, finding that increased biodiversity
was highly valued by national park visitors.

1.3.  Valuing the environment using life satisfaction data

Research into life satisfaction (or happiness) is increasingly the foci of a great deal of
empirical investigation in economics, a review of which is provided by Clark et al.
(2008). A small, but growing, body of the literature suggests that external influences,
in particular natural environments, are key drivers of life satisfaction (cf. Ambrey
and Fleming, 2011a; Brereton et al., 2008b; Smyth et al., 2008). It is from this
literature that the life satisfaction approach to non-market valuation has developed.
Simply, this approach entails the inclusion of non-market goods as explanatory
variables within micro-econometric functions of life satisfaction along with income
and other covariates. The estimated coefficient for the non-market good yields first, a
direct valuation in terms of life satisfaction, and second, when compared to the
estimated coefficient for income, the implicit willingness-to-pay for the non-market
good in monetary terms (Frey et al., 2009).

The approach offers several advantages over more conventional non-market
valuation techniques, particularly those used to value biodiversity. For example, the
approach does not ask individuals to directly value the non-market good in question
(as is the case in contingent valuation and, to a lesser extent, choice modelling).
Instead, individuals are asked to evaluate their general life satisfaction. This is
perceived to be less cognitively demanding, as specific knowledge of the good in
question is not required, nor are respondents asked to perform the unfamiliar task of
placing a monetary value on a non-market good. Further, the approach avoids the
problem of lexicographic preferences, where respondents to contingent valuation or
choice modelling questionnaires demonstrate an unwillingness to trade off the non-
market good for income (Spash and Hanley, 1995). There is also no reason to expect
strategic behaviour or social desirability bias in relation to the good being valued
(Welsch and Kuhling, 2009).

The life satisfaction approach nonetheless has some potential limitations. Crucially,
self-reported life satisfaction must be regarded as a good proxy for an individual’s
utility. While not without its critics (cf. Smith, 2008), evidence in support of the use
of this proxy is provided by Frey and Stutzer (2002) and Krueger and Schkade
(2008). Furthermore, in order to yield reliable non-market valuation estimates, self-
reported life satisfaction measures must: (1) contain information on respondents’
global evaluation of their life; (2) reflect not only stable inner states of respondents,



but also current affects; (3) refer to respondents’ present life; and (4) be comparable
across groups of individuals under different circumstances (Luechinger and Raschky,
2009). While a comprehensive review of these necessary conditions is beyond the
scope of this paper, there is growing evidence to support the suitability of
individual’s responses to life satisfaction questions for non-market valuation (cf.
Frey et al., 2009).

In applying the life satisfaction approach there is another limitation to consider; the
estimation of the income coefficient. There is now a large literature showing that
individuals compare current income with past situations and/or the income of their
peers. Therefore, both relative and absolute income matter (cf. Clark et al., 2008;
Ferrer-i-Carbonell, 2005). As a result, when absolute income is included as an
explanatory variable in life satisfaction regressions, small estimated income
coefficients are common. This underestimation of the effect of income on life
satisfaction contributes to large marginal willingness-to-pay estimates (Luechinger,
2009).

It is also important to acknowledge that there is some debate in the literature about
the nature of the relationship between the hedonic pricing and life satisfaction
approach to non-market valuation. Some authors take the view that the life
satisfaction approach values only the residual benefits (or costs) of the non-market
good not captured in housing or labour markets (cf. Luechinger, 2009; van Praag and
Baarsma, 2005). More recently, Ferreira and Moro (2010) suggest that the
relationship depends on whether the hedonic markets are in equilibrium or
disequilibrium, as well as on the econometric specification of the life satisfaction
function. If the assumption of equilibrium in the housing market holds, then no
relationship should exist between local biodiversity and life satisfaction, because
housing costs would fully adjust to compensate. If however a significant relationship
is found, then residual benefits must remain.

In an early example of the life satisfaction approach being used in practice, Welsch
(2002) uses cross-section data on reported well-being for 54 countries to value urban
air pollution. The author finds that, on average, an individual needs to be given
USD$70 per annum compensation in order to accept a one-kiloton per capita
increase in urban nitrogen dioxide load. While the valuation of air quality dominates
the literature (cf. Ferreira and Moro, 2010; Luechinger, 2009; MacKerron and
Mourato, 2009), other non-market environmental goods valued via the life
satisfaction approach include airport noise (cf. van Praag and Baarsma, 2005),
climate (cf. Ferreira and Moro, 2010; Frijters and van Praag, 1998; Rehdanz and
Maddison, 2005), scenic amenity (cf. Ambrey and Fleming, 2011b), floods (cf.
Luechinger and Raschky, 2009) and drought (Carroll et al., 2009). A review of many
of these studies is provided by Welsh and Kuhling (2009).

Of most relevance to this study, while not seeking to value diversity in monetary
terms, Fuller et al. (2007) demonstrate that the psychological benefits gained by
users of green space increase with levels of species richness. Similarly, at a country
level, Rehdanz (2007) finds the higher the number of bird or mammal species, or the
lower the percentage of bird species threatened, the more satisfied people are. In a
unique hybrid contingent valuation — life satisfaction approach, where respondents
report their level of life satisfaction in response to a series of hypothetical scenarios,
Yao and Kaval (2009) attempt to investigate the link between the well-being of New
Zealand residents and native biodiversity in their local area. Somewhat



