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ABSTRACT: Social values are dynamic and may change with development,
potentially having severe consequences on a region’s ecosystem services. These
values are often inadequately captured. We consider a region rich in natural
capital—the Wet Tropics World Heritage Area, Australia—and examine how
important a range of different factors which include, but are not limited to,
ecosystem services (ES) are to people’s overall quality of life. We acknowledge
that people’s perception of the importance of different factors vary systematically
between those who are dependent upon different industries for their household
income. Community values are thus shown to depend upon industry composition
and demographic composition. We conclude that in small communities, rapid
growth in particular sectors may start an endogenous cycle of changing values
which define future economic trajectories. This will affect ecological trajectories.
KEY WORDS: ecosystem services; social values; quality of life; Wet Tropics
World Heritage Area, endogenous growth.
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1. INTRODUCTION
In June 2015, the Australian Government released its White Paper on
developing Northern Australia. Fundamental to this development, is rapid
population growth, boosted by migration, of four to five million people by
2060 (Australian Government, 2015). While aspirations for the large
population increases can be understood as providing the workforce
required for development, questions around environmental damage and
sustainability associated with these increases remain (Taylor et al., 2015).
These concerns are particularly important given the region is well known
for its natural areas which support a variety of unique and reasonably
unmodified ecosystems (Woinarski et al., 2007), and for its largest
concentration of Indigenous Australians (ABS, 2011). The region’s rich
endowment of natural resources supports a number of pillar industries,
including agriculture, mining and tourism. In fact, these three industries
are amongst those identified as having the most potential for growth
(Australian Government, 2015).
Ensuring that development occurs in ways that enhance the quality of life
and well-being for its residents, without undermining the integrity of the
environment on which they depend is important. In this light, an
understanding of the implications of future development changes,
particularly, the impact on ecosystems and their services is required. By
nature, ecosystems are complex and dynamic, impacted by a range of
drivers and interventions that operate both directly with multiple
anthropogenic stressors (e.g., resource extraction, land degradation) and
indirectly through various socio-economic drivers (e.g., demographic,
economic, and technological developments) (Henrichs et al., 2010).
The body of literature relating to economic growth and development is
well-established, and the burgeoning research on ecosystem services
assessments and on the contribution that healthy ecosystems make to
people’s life and well-being has added valuable insights for decision
makers (MEA, 2005; TEEB, 2010; Ash et al., 2010; Häyhä and Franzese,
2014). Several tools have also been developed, providing realistic and
quantitative hypotheses to inform modelling. Likewise, there is a
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significant body of knowledge focused on the dynamic interactions
between economic, social and ecological systems (Smulders, 1995)
(hereafter, socio-ecological systems) and widespread acceptance of the fact
that having a solid understanding of the links within these socio-ecological
systems is particularly important in regions where there are strong
interactions between the natural (i.e. biophysical) and human sub-systems
(Gunderson and Holling, 2002). Nonetheless, few researchers have
formally considered the endogenous and interactive role values play in
these systems, despite their inherent nature to cause change—it is widely
acknowledged that social values are dynamic and will thus change, and
cause changes over time (Wade et al., 2011). Therefore, any forwardlooking ecosystem assessment or future development, must also consider
the changing patterns of social values, defined here in line with Ray (2008,
p. 1), as ‘most important life priorities’. This paper contributes to that
small, but growing body of literature, focusing on the endogenous role of
social values. The hypothesis that underlies our investigation is as follows:
If there are discernible differences in the values of different demographic
groups or in the values of people associated with different industries, then
rapid or substantial changes in either the demographic or the economic
composition of a region could initiate a process of endogenous growth or
decline – in both the economy and the environment.
Our study region is the Wet Tropics World Heritage Area (WTWHA) in
North Queensland, Australia. It is one of the most frequented areas,
receiving around 5 million visitors annually (WTMA, 2015) and lies
adjacent to two substantially growing urban zones of Northern Australia—
Cairns and Townsville (Taylor et al., 2015). The Area is also home to 20
tribal groups of Rainforest Aboriginal people. We analysed data collected
from a sample of 546 Indigenous and non-Indigenous residents of the
WTWHA, specifically seeking to answer the following questions:
1) What do people feel contributes most/least to their overall quality
of life?
2) Does indigeneity, or other characteristics, including dependence
upon different industries for household incomes, influence the way
people feel about those contributors?
3) How might those differences impact choices and thus future
growth options and trajectories?
Our empirical insights are of particular interest to those in the WTWHA.
Our methodological approach and our conceptualisation of the socio-
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ecological system with endogenous values provide insights that are of
interest to those concerned with conservation, economic growth and
sustainability.
2. METHODOLOGY
Identification of Values for Assessment and Determination of How to
Assess those Values
Although concepts of ‘quality-of-life’ and ‘well-being’ are very similar,
they are not fully interchangeable. The delineations between the concepts
often blur, and they are sometimes defined differently by different
researcher schools (Haybron, 2008). Costanza et al. (2007), for example,
refer to ‘well-being’ as a subjective perception of one’s quality of life—
and it is to this definition that we adhere. Well-being is sometimes viewed
through a relatively narrow lens that focuses on physical and mental/social
heath, but in many contexts, well-being is considered much more broadly
encapsulating social, economic, ecological, institutional, cultural and other
concerns (Larson, 2009). We also adopt that broad conception.
Several contemporary frameworks have highlighted the contribution that
ecosystems make to human well-being (for example, MEA, 2005; TEEB,
2010; Díaz et al., 2015; 2018). In this paper, we use the ecosystem services
(ES) view of value, where ES are defined as the benefits that people obtain
from ecosystems (MEA, 2005, Haines-Young and Potschin, 2013) and the
value of a particular ES is commensurate with the contribution it makes to
human well-being. In line with our broad view of well-being, we note that
it is not only ES that have value; other social, economic, institutional and
cultural factors are valuable in that, they too, contribute to well-being.
We held workshops with a variety of stakeholders, comprising of
representatives of the local community, Indigenous, government and
tourism associations and those from the Wet Tropics Management
Authority (WTMA)—the statutory authority for the protection and
management of the WTWHA. The aim was to seek and prioritise the many
ES provided by the WTWHA, to identify other factors (beyond ES) that
were considered important to well-being and to learn more about the
managerial and policy context in which stakeholders were operating. This
information was used to generate a list of 27 factors for further assessment
(Table 1). These span several social and regional scales, including macroeconomic regional factors such as jobs and income through to interpersonal
local factors such as spending time with family or the relevance of Country
in respect to Indigenous people. In line with our broad conceptualisation
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of well-being, we note that some factors are associated with ES and some
are associated with other social, physical or institutional issues (e.g. having
good schools and hospitals). Including this broad range of factors has the
added advantage of allowing us to meaningfully compare measures of
importance across different domains (e.g. environmental, economic and
social). The factors most closely associated with the core management and
policy issues relevant to the Wet Tropics Management Authority (WTMA)
and which are given particular attention in the analytical part of this paper
are marked with an * (four in total: waterfalls and clear water; healthy
native plants; undeveloped scenery; and Aboriginal culture).
Respondents were asked how important each of the factors listed in Table
1 were to their overall quality of life (using a 5-point Likert scale ranging
from 2 (Very important) to -2 (Very unimportant). The order in which
questions are presented is known to influence responses (Cai et al., 2011),
so we produced 24 versions of the survey, randomising and varying only
the order in which benefits were presented, all else being equal.
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Table 1. Community Defined Benefits with Descriptors Used in
Questionnaire and Shortened Term Used Hereafter (in brackets).
Benefiting either directly or indirectly from the jobs and income linked to:
the tourism industry (Tourism)
the mining industry (Mining)
the agricultural industry (Agriculture)
Other industry/sector – e.g. fishing, retail, education (Other Industry)
Being able to access the rainforest via:
Walking tracks &/or dirt roads (walking tracks)
Bitument roads & bridges (Bitument roads)
Rail/Skyrail (Skyrail)
Being able to:
Learn more about a unique & ancient Australian enviornment
(Learning about unique)
Hear from Aboriginal people about their sense of place (Hearing
about Aboriginals)
Go on rainforest walks (Rainforest walks)
** Visit waterfalls & swim in clear, clean rivers/streams/waterholes
(Waterfalls and clear water)
See iconic land species in the wild – e.g. cassowary, kangaroos
(Iconic land species)
Relax and/or reflect in a natural environment (Relax and reflect)
Enjoy uncrowded camping & picnic areas (Uncrowded camping)
Enjoy the scenic beauty & peacefulness of the rainforest (Scenic
beauty)
Having:
**Healthy native plants & animals (Healthy native plants)
**Beautiful undeveloped scenery to look at (Undeveloped scenery)
Two world heritage sites side by side (Two WHAs)
Protecting
**Places that have Aboriginal cultural values (Aboriginal culture)
Places that have other cultural values (Other culture)
The WTWHA either for its own sake or for future generations
(Preserving WTWHA)
Being able to
Spend time with friends and family (Time with family)
Enjoy city entertainment (City entertainment)
Have some control over what is hasppening in your life (Control
over life)
Join in community activiites (Community activities)
Knowing that
Friends and family are healthy and safe (Family safe)
Good quality roads, hospitals, schools etc are there if need be (Roads
and hospitals)
Notes: Benefits most closely associated with core management and policy issues (as identified by
stakeholders), are those focused on in the analytical part of this paper and are marked with asterisks
**. Source: the Authors.
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Sampling
Data were collected using a mail-out survey of resident households in 33
postcodes that are partially or entirely within the WTWHA. Following the
Dilman (2007) survey methodology, 60 randomly selected households in
each postcode were contacted, ensuring that each postcode received an
equal number of each version of the questionnaire. Given limitations with
response rates from mail-out surveys by Indigenous people (Zander et al.
2013), we contracted the Rainforest Aboriginal People’s Alliance (RAPA)
to manage data collection in the Indigenous communities.
Importance of Factors to Quality of Life and Socio-Demographic
Influences
First, we looked at the distribution of responses regarding the importance
of each factor to overall quality of life. We then focused on the top 10 (most
important) factors. We ran stepwise Ordinary Least Squares (OLS)
regression to find statistically significant relationships between various
socio-demographic descriptors of respondents and the importance scores
they assigned to each of the top 10 factors.
We then regressed each of our four ‘focal’ factors from table 1
(Waterfalls and clear water, Healthy native plants, Undeveloped scenery,
Aboriginal culture) against the same set of socio-demographic variables.
Coefficients from the models were used to compare predicted ‘average’
importance scores which different groups of people (by indigeneity and by
industry dependency for household incomes) attributed to those four key
factors, whilst controlling for other demographic variables.
3. RESULTS AND DISCUSSION
Response Rates and Respondents
We estimate that over 1 500 questionnaires reached their intended
recipients, and we received 386 completed questionnaires, giving an
estimated response rate of 24.8 per cent, corroborating those of Zander et
al. (2013) and Larson et al. (2013). An additional 160 questionnaires were
collected from Indigenous residents.
Table 2 compares our Indigenous and non-Indigenous samples. Across
both groups, the majority of respondents were females, in a relationship,
and were born in Queensland. Of the non-Indigenous respondents, 33 per
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cent had completed a university degree, whereas 18 per cent of their
Aboriginal counterparts had done similarly. Our combined governmentprovided services sector, which includes health and education, was the
main source of income for over a quarter of our resident sample. There was
a clear difference between the incomes of Indigenous and non-Indigenous
households, with the former being poorer than the latter, on average.
Table 2. Comparative Background Data of Indigenous and NonIndigenous Residents.
Socio-demographic background
Pre-tax household
income per
annum (% of
total)

Household
income (AUS$)
Gender (% of
total)
Household size
Education (% of
total)

Age group (% of
total)

Relationship
status (% of total)
Source: the Authors.

$1-$20 000
$20 000 - $40 000
$40 000 - $60 000
$60 000 - $80 000
$80 000 - $100 000
$100 000 - $150 000
$150 000 - $200 000
>$200 000
prefer not to specify
I do not know
Mean
Median
Male
Female
Mean
Median
Primary school
High school (year 10)
High school (year 12)
Trade/apprenticeship
University
Other
under 20
20-40
40-60
60-80
>80
In a relationship or other
Single

Indigenous

NonIndigenous

26
17
5
11
3
6

11
16
14
15
8
11
6
3
9
6
73 510
70 000
40
60
2.53
2.00
5
24
16
17
33
6
0
12
51
34
4
84
16

14
19
41 298
30 000
38
62
3.97
3.00
9
33
32
5
18
3
10
50
34
6
54
46
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Table 2 (Continued). Comparative background data of Indigenous and
non-Indigenous residents.
Socio-demographic background
Place of birth
(% of total)

Most important
source of
household
income

NSW
QLD
TAS
VIC
WA
ACT
NT
SA
Elsewhere (overseas)
Retail
Accommodation, cafes, restaurants
Government, health, education
None of these
Agriculture and Forestry
Manufacturing
Tourism
Fishing
Mining
Ports
I do not know

Indigenous

NonIndigenous

2
94
1
1
1

12
51
1
10
1
1
1
4
19
3
3
29
29
16
2
5
1
8
1
4

1
10
2
38
20
2
4
5
1
19

Source: the Authors.

The Importance of Different Factors to Overall Quality of Life
Overall, of the 27 factors, spending time with, and safety of family and
friends contributed the most to overall quality of life. This accords with
findings from elsewhere in the world: research shows that healthy social
contact is essential for life satisfaction (Diener and Biswas-Diener, 2002;
Achor, 2010).
Healthy native plants and various aesthetic factors (undeveloped scenery,
scenic beauty, relax and reflect) are also core contributors to overall quality
of life. These findings corroborate a growing body of literature that has
established a link between life satisfaction and scenic amenities (Ambrey
and Fleming, 2011), ecosystem diversity (Ambrey and Fleming, 2014), or
adverse environmental effects i.e. air and water pollution (Cunado and de
Garcia, 2013; Levinson, 2012).
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Specific factors innate to our Indigenous sample such as the protection
of places with Aboriginal cultural values and the opportunity to learn about
culture and Country were very important to this group. However, due to
their relative unimportance to non-Indigenous people, they appear
somewhat less important overall (although they still rate more highly than
most economic factors). This result was expected: it is widely
acknowledged that Indigenous people have deep connections to Country,
(Garnett and Sithole, 2007; Ganesharajah, 2009).
There is a relative unimportance of market/economic factors indicating
that residents of the WTWHA may choose to live in this region for
environmental lifestyle / amenity reasons rather than for economic ones
(Cebula and Vedder, 1973; Chen and Rosenthal, 2008, Faggian and
Royuela, 2010).
Figure 1 illustrates in more detail, the top 10 most important factors for
Indigenous and non-Indigenous residents. There is broad agreement
between Indigenous and non-Indigenous residents that the safety of family,
good quality roads, schools and hospitals, and control over one’s life is
important to their overall quality of life. Although non-Indigenous
residents rated environmental and aesthetic factors as important, they did
not assign as much importance to these factors as did Indigenous residents.
Family safe
2
Control over life

Time with family

1
Relax and reflect

Healthy native plants

0
Waterfalls and clear water

Roads and hospitals

Scenic beauty

Iconic land species

Undeveloped scenery
Indigenous residents
Non-Indigenous residents

Figure 1. Mean importance score for the top 10 most important factors
compared – by Indigeneity. Note: Responses were compared, using the (non-parametric)
Mann Whitney U test to highlight statistically significant differences. ***Significant at 1% level;
**significant at 5% level. Blue asterisk depicts significantly higher importance by Indigenous
residents. Source: the Authors.
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Differences in the Importance Scores Assigned by Different People
Differences in the importance that different people assigned to different
factors are highlighted in Table 3. Males attached lower importance scores
to most factors, notably to spending time with family, and to factors
associated with the environment and aesthetics, than their female
counterparts did. This result corroborates findings from other studies
reporting that females have stronger environmental attitudes and behaviour
than males (Diamantopoulos et al., 2003; Esparon et al., 2014). Other
demographic characteristics were associated with relatively low scores for
environmental factors, namely marital status (single people), and sector of
employment. Generally, Indigenous people rate family as more important
than non-Indigenous people. Indigenous people and those dependent upon
the tourism and retail sectors for their household income also attach higher
importance scores to environmental and aesthetic factors, than those whose
income are dependent upon the mining and agricultural industries.

(-)**

(-)**

(-)***

(-)**

(-)*

(-)***

(-)***

(+)**

(+)*

(-)***

(-)*

(+)**

(+)*

(-)***

(-)**

(-)**

(-)*

(-)***

(+)*

(-)*

(-)**
(-)**

(-)*

(-)**

(-)*

Tourism & Retail

(-)*

(-)***

(-)**
(-)**

Mining &
Manufacturing

Agriculture
(-)**

(+)**
(-)**

Household size

(-)***

Indigenous

QLD born

Age

Government

Importance of:
Family safe
Time with family
Roads and hospitals
Healthy native plants
Control over life
Undeveloped scenery
Scenic beauty
Iconic land species
Waterfalls & clear water
Relax and reflect

Single

Male

Top 10 scores

Education

Table 3. Characteristics of Respondents Found to have a Statistically
Significant Relationship with the ‘Importance’ Scores Given to top ten
Benefits.

(-)**

(+)*

(-)*

(-)*
(-)***

(+)**
(-)**

(+)*

Note: A ‘+’sign indicates that these respondents found the variable to be relatively more important
than their counterparts did, and the relationship was statistically significant with the score assigned to
the corresponding value; a ‘-’ sign indicates that these respondents found the variable to be relatively
less important than their counterparts did, and the relationship was statistically significant; a blank
indicates no statistically significant relationship. Source: the Authors.
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Table 4 presents findings on the importance of the four focal factors
linked to the key management priorities for the Area. Column two shows
the mean of each explanatory variable. To generate an average predicted
importance score for each factor across all respondents (1.73), we simply
multiplied each coefficient (associated with each of the independent
variables) by the mean of each respective independent variable and
summed the results. To generate different predicted importance scores for
Indigenous residents, we did not use the mean value of Indigenous (0.322);
instead it was set to 1. For non-Indigenous residents, it was set to 0. Similar
approaches were taken to generate predicted importance scores for
residents associated with different industries. Figure 2 provides a visual
comparison of the predicted values.

Importance to overall quality of life
(- 2 very unimportant; 2 very important)

2

1.5

1

0.5

0
Indigenous (Average)

Healthy native plants

Non-Indigenous
(Average)

Households dependent Households dependent Households dependent
upon Retail/Tourism
on Agriculture
upon
Mining/Manufacturing

Undeveloped scenery

Waterfalls and clear water

Aboriginal culture

Figure 2. Predicted Importance Scores for Four Key Factors by
Indigeneity and Industry of Association. Source: the Authors.
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Table 4. Results from the OLS Regression.

Healthy native plants

Waterfalls and clear water

Undeveloped scenery

Aboriginal culture

Variable
Mean

Male
Single
QLD born
Education
Ln(Income)
Age
Household size
Tourism & Retail
Government
Agriculture
Mining & Manufacturing
Indigenous
Constant
Overall predicted value
F statistics
p-value
Number of observations

0.40
0.25
0.63
3.37
10.73
50.65
2.79
0.12
0.32
0.12
0.07
0.32
1.00

Stand err
0.07
0.09
0.07
0.02
0.05
0.00
0.02
0.07
0.07
0.11
0.15
0.08
0.58
3.48***
0.0001
284

Coeff
-0.10
-0.14*
-0.02
0.00
-0.03
0.00
0.00
0.10
-0.12*
-0.31***
-0.47***
0.15*
2.13

Coeff*
mean
-0.04
-0.04
-0.01
-0.01
-0.30
0.05
-0.01
0.01
-0.04
-0.04
-0.03
0.05
2.13
1.73

Stand err
0.09
0.14
0.10
0.03
0.07
0.00
0.03
0.13
0.11
0.13
0.19
0.13
0.88

Coeff
-0.19**
-0.25*
0.17*
-0.01
-0.04
-0.01**
0.01
0.29**
0.01
-0.23*
-0.11
-0.03
2.45

2.72***
0.0018
277

Note: *** significant at 1% level; ** significant at 5% level; and *significant at 10% level. Source: the Authors

Coeff*
mean
-0.07
-0.06
0.10
-0.04
-0.46
-0.43
0.03
0.03
0.00
-0.03
-0.01
-0.01
2.45
1.50

Stand err
0.09
0.13
0.09
0.03
0.07
0.00
0.04
0.09
0.11
0.13
0.19
0.15
0.83
3.74***
0.0000
280

Coeff
-0.24***
-0.22*
-0.04
-0.04
0.03
0.00
0.00
0.18**
-0.10
-0.45***
-0.53***
0.07
1.59

Coeff*
mean
-0.10
-0.06
-0.03
-0.13
0.35
0.03
0.01
0.02
-0.03
-0.05
-0.04
0.02
1.59
1.59

Stand err
0.12
0.16
0.12
0.04
0.09
0.00
0.04
0.22
0.13
0.19
0.24
0.12
1.11
12.58***
0.0000
281

Coeff
-0.28**
-0.03
-0.11
-0.04
0.04
0.00
0.01
0.01
-0.12
-0.62***
-0.52**
0.96***
0.91

Coeff*
mean
-0.11
-0.01
-0.07
-0.12
0.39
0.04
0.02
0.00
-0.04
-0.07
-0.04
0.31
0.91
1.21
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Long-Term Changes to the Importance of Factors Due to Growth in
Population and or with Different Types of Growth
If all sectors of the economy or society grow equally, then social values
may remain relatively stable (Ray, 2008), but if growth is dominated by
indigeneity, or by one particular sector, then social values are more likely
to change over time. In North-eastern Australia, the tourism industry is
highly dependent upon the quality of its natural environment (Esparon et
al., 2015), and tourist satisfaction is negatively impacted by some types of
economic growth (e.g. construction – Jarvis et al. 2016). As such, the
growth rate of that industry will, amongst other things, be influenced by
the quality of the environment, and potentially adversely affected by the
growth of other industry. Growth in industries that degrade the
environment may cause direct damage to the tourism industry. Although
that can be avoided (with, for example, solid environmental management),
the tourism industry may be negatively impacted by other industry
activities.
Even if that can be avoided, it is still possible that the environment is
affected by ensuing changes in community attitudes. Thus, a region may
begin as one where the community is willing to forgo significant economic
gain to protect the environment (sharing and environmental ethos), and the
community may enact that protection through, for example, political
processes. However, if there is growth in a sector that attracts workers who
do not feel similarly, then over time, community values (and hence the
voter base) will change. Therefore, even if the environment is not damaged
directly by growth in some industries, changes in community attitudes may
ultimately undermine the political process that protects it.
This may result into an endogenous (self-sustaining) cycle, if the
ensuring environmental damage shrinks industries that employ workers
with an environmental ethos further diluting the community’s
environmental ethos, which will subsequently reduce the growth of that
environmentally focused industry. In short, industry growth rates are
endogenously determined alongside social values.
4. IMPLICATIONS AND CONCLUDING REMARKS
Our results indicate that in the WTWHA, non-market cultural ecosystem
services (e.g. aesthetic services) are considered by residents to be more
important to their overall quality of life than other factors more closely
related to the market (e.g. jobs and incomes associated with different
industries). Our results also indicate that different people feel differently
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about various factors, suggesting that any type of growth that alters the
demographic mix or economic composition of the population will lead to
a change of underlying priorities in the community.
Agriculture, mining and tourism are the region’s pillar industries based
on the rich endowment of natural resources and are three key industries
identified in the White Paper as having the most potential for growth
(Australian Government, 2015). However, in order to demonstrate the
benefits from this growth, the Government will need to incorporate social
values in its planning and development models. Having a better
understanding of people’s values and the most effective means of
enhancing them is thus key, to allowing for more targeted
operationalisation of natural resources management strategies and the
potential ecosystem trade-offs (Larson, 2009; Larson et al., 2013).
While balanced growth will generate minimal change to underlying
social values, significant growth in only one industry or sector of the
economy could cause changes in community values, which, in subsequent
years will impact a communities’ willingness to protect (or not) the
environment. It is evident that growth of some industries could cause
damage to the environment. Our research shows that even if industry is
managed in a way that ensures no direct damage to the environment,
‘unbalanced’ growth (that prioritises one sector over another) could
damage it indirectly by diluting the environmental ethos of growth
communities. There is a risk that this damage may begin a cycle of
endogenous degradation if the damage slows the growth of industries that
attract employees with a strong environmental ethos.
Our empirical results are context specific, but our key finding is not. We
have highlighted the fact that values are endogenous primarily because
they are associated with dynamic populations. In large metropolises,
growth of one industry may have little effect on underlying community
values, because subsequent population changes may be small compared to
the total population. However, in small communities, rapid growth in
particular sectors may start an endogenous cycle of changing values which
define future economic trajectories. This will affect ecological trajectories.
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