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Abstract 

Personal carbon trading systems (PCTS) have been hypothesized as one of the measures needing to be considered 
to combat global warming and reduce carbon emissions (references here). The research described in this paper 
examines baseline data collected as part of the Norfolk Island Carbon Health Evaluation (NICHE) project. The 
project aims to examine links between obesity related conditions and individuals’ understanding of their carbon 
footprint. A personal carbon monitoring system was rolled out on the Island mid 2013 that allows users to review 
their carbon outputs against a baseline calculated from the initial survey. The analysis presented here examines the 
differences between males and females attitudes towards the adoption of PCTS from a baseline survey conducted 
prior to the roll out of the system. The analysis of the model by gender revealed that ‘Health Consciousness’ and 
‘Environmental Concerns’ were significant predictors for both genders. ‘Optimism’ was also identified by both 
genders to be significant, but it was found to explain double the amount of variance for males than females. 
Whereas, ‘Self Heath Evaluation’ was found to only be a significant predictor of female attitudes towards a PCTS. 
Surprisingly, ‘Environmental Action’ was found not to be a significant predictor to either genders attitudes towards 
the adoption of PCTS. 

Keywords: Personal Carbon Trading, Personal Carbon Trading System, Climate Change, Environmental 
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1. Introduction 

Increased global levels of obesity and greenhouse gas 
(GHG) pollution causing climate change are two 
currently interrelated world dilemmas.1,2 Obesity 
considerably increases the risks of an individual 
suffering chronic disease and directly affects the 
individual’s total well-being.3 GHG pollution has not 
just the potential to affect the world’s environment, but 
additionally presents one of the greatest threats to 
public health in the 21st century.4 Although not widely 
canvassed in literature the increase in both obesity and 
GHG pollution would seem to have a common causality 
in human behaviours, e.g. personal inactivity by making 
use of carbon emitting fossil-fuel powered transport; 
consumption of high energy-dense, refined foods 
etc..5,6,7 Due to the aforementioned common causality, 
it's reasonable to suggest that an intervention directed at 
behavioural change reducing GHG pollution may prove 
beneficial in responding to both climate change and 
increased levels of obesity by encouraging the use of 
more active transport and the intake of a more 
wholesome diet, with a reduction in highly processed 
food. 

Carbon emissions trading, at the corporate and 
national level is the currently preferred macro-
economic method adopted to reduce GHG pollution and 
could have the effect of addressing these issues by 
altering the economic levers changing corporate, and to 
a lesser degree, individual’s behaviours. Corporate 
GHG pollution only accounts for 50-60% of total 
emissions. It has been proposed that Personal Carbon 
Trading (PCT) be introduced to change the micro-
economics at the individual’s level.8 

D. Flemming9 proposed Personal Carbon 
Allowances (PCAs) in the United Kingdom as an 
equitable means of reducing carbon emissions from 
households and individuals within the population. A 
PCT scheme as a part of PCA developed at Oxford 
University10 was endorsed in part by the British 
Parliament. It was recommended that it be re-assessed 
at some future date mainly due to a lack of confidence 
in its political acceptability.11 

The proposed PCT would operate by annually 
assigning to each individual an equal number of 
tradable energy units, that is, their personal carbon 
allowance. The number of units is based on 40% of the 
total budget (that includes both corporate and personal 
quotas) using a national budgetary council. Each of 

these units is equivalent to 1 kilogram of carbon 
released to the atmosphere by energy usage. These units 
match the definition of a carbon credit under the Kyoto 
accord12,13 and therefore reductions in the national 
population’s usage could be demonstrated. Trade of 
units would then be carried out via either existing credit 
cards or through a carbon card system.  By being frugal, 
individuals could sell any excess personal carbon 
credits back into the market thereby providing them 
with a financial gain. Individuals who overuse their 
quota would be required to pay a premium price for 
each additional energy unit used.8 

Fossil fuel powered transportation is one of the 
major contributors of carbon pollution and associated 
climate change13. Individuals’ dependence on fossil fuel 
powered transportation and the related reduction in 
active forms of transport is also viewed as a major 
contributor to the obesity epidemic.15,16,17,18  

The increase in the global levels of obesity has been 
linked to the rise in diabetes19, increased risk of cancer 
of the oesophagus, kidney, pancreas, gall bladder, 
breast, thyroid, ovary, cervix, endometrium and 
prostate, in addition to multiple myeloma and 
Hodgkin’s lymphoma.20 

Theoretically use of a PCT may well encourage a 
reduction in the usage of fossil fuel powered 
transportation and increase in participation of active 
types of transport (e.g. walking/cycling), due to the 
increased ‘real’ expense of energy usage. PCT might 
additionally encourage reduced consumption of meat 
and highly processed/refined food and drink products 
which are associated with an increased incidence of 
obesity, chronic disease and environmental impact due 
to the additional greenhouse gas pollution related to 
production and delivery of these products. 

An issue with the present status of PCT is the 
impracticality of trialling a system on an entire country 
prior to its introduction.  This is due to a lack of 
information about its political acceptability along with 
insufficient practical operational detail for this kind of 
system.21 The idea however does lend itself to be 
evaluated within a ‘closed’ system, such as an island, 
where environmental attitudes, health metrics and 
operational detail can be accurately measured. The 
problem however is to find an island having an 
advanced enough economy, yet remote enough to be 
relatively closed, and sufficiently small for testing 
purposes within a reasonable research budget. 
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One such location is Norfolk Island off the east 
coast of Australia. This island was chosen as it is an 
ideal location to test the political acceptability, attitudes 
of the population towards, possible health benefits 
derived from and the operational requirements of 
Personal Carbon Trading in a closed island community.  

2. Background 

2.1 Study population 

Norfolk Island is home to a population of 
approximately 1,600 residents22 and is a self-governing 
Australian protectorate located 1,500 kilometres from 
the east coast of Australia and 1,200 kilometres from 
the northern tip of New Zealand. Norfolk is a relatively 
small volcanic island measuring approximately 40 
square kilometres. The economy is predominantly 
based on tourism with an average of 24,000 visitors 
annually.  

On Norfolk Island the cost of most goods, 
particularly electricity and fuel, are significantly greater 
than on the Australian mainland. Considering the small 
size of the island, locals need only drive small 
distances, many of which could simply be walked or 
cycled.  

Due to the expensive costs associated with 
importation of common household items and the 
restricted waste disposal facilities on the island, 
residents are accustomed to reusing items many times 
before they are disposed of. 

General observation suggests that due to cost 
residents of Norfolk Island are already vigilant in their 
usage of energy resources and further reductions in 
GHG pollution will come from new developments in 
technologies or changes in behaviours relating to 
consumption (including food) and methods of 
transportation. Therefore, a targeted intervention such a 
PCT system designed to further reduce GHG pollution 
might encourage reductions by making changes to 
residents’ consumption patterns and active transport 
behaviours. 

2.2 The NICHE project 

The Norfolk Island Carbon Health Evaluation (NICHE) 
project was established in 2011 with the following 
primary goals: 

• assess whether personal carbon allowances are 
effective in reducing an individual's carbon 
footprint and what impact this has on health 
behaviours associated with obesity;  

• assess the political acceptability of introducing a 
personal carbon trading system into a population as 
a tool for reducing greenhouse gases; and  

• to explore the relationships between positive health 
behaviours and pro-environmental behaviours. 

This paper explores the intentions of individuals to 
use a Personal Carbon Trading System (PCTS), in 
particular the paper focuses on the differences in 
attitudes based on gender. Data collected via survey 
covered respondents’ attitudes towards their health and 
well-being, the environment, carbon footprint and 
climate change. 

2.3 Conceptual model 

As a PCTS falls under the definition of an information 
system the literature concerning information system 
success was invaluable in the development of the 
conceptual model and deciding how to test it. A number 
of models that measure information system success 
have been proposed over the last thirty years including 
the DeLone and McLean Information System Success 
model,23,24,25 the Unified Theory of Acceptance and Use 
of Technology (UTAUT) model,26 the Technology 
Acceptance Model (TAM)27,28,29 and the Technology 
Acceptance Model 2 (TAM2)30. TAM2 was selected as 
the basis of the conceptual model as it offered the most 
insight to this project. 

While the constructs from the conceptual model 
used for the research described in this paper do not 
follow the relationship paths between the variables in 
TAM2, insight into information system success and in 
particular the effect that attitudes have on information 
system success were developed from TAM230. Figure 1 
following, hypothesizes that an individual’s PCTS 
usage intentions are influenced by: 

• Self-health evaluation – Information on an 
individual’s self-evaluation of their own health and 
weight Attitudes and behaviours towards health – 
Individuals who have positive attitudes and 
behaviours about health and weight management 
and who exercise regularly are more likely to have 
a positive PCT usage intentions  

• Attitudes and behaviours towards the environment 
- Individuals who have positive attitudes and 
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behaviours towards the environment are more 
likely to have a positive PCTS usage intentions 
Attitudes and behaviours towards carbon emissions 
and climate change - Individuals who have positive 

attitudes and behaviours towards their carbon 
footprint, reduction of their carbon emissions and 
are concerned about climate change are more likely 
to have positive PCTS usage intentions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure. 1. NICHE Conceptual Model - Hypothesized Influences on PCTS Usage Intentions. 

3. Method 

3.1 The NICHE survey 

A survey was sent to residences on Norfolk Island to 
collect baseline data that could be used to determine 
attitudes towards use of PCTS and also to collect 
general demographic information about individual 
respondents and their households. The survey was an 
exploratory study looking to identify predictors of 
attitudes towards PCTS. Given there were really no 
other direct studies the researchers could draw upon to 
formulate the scales, the measures of PCTS acceptance 
were developed from items measuring information 
success. The other items on the survey were included to 
measure attitudes towards global warming and climate 
change, environmental actions, general diet and 
nutrition, and attitudes towards health. 
“The survey contained the following sections: 
• General information (questions A1 – A13) - 

general information about the respondents 
(including gender) and their household, their 
health and their beliefs about their own and their 
household’s carbon foot print 

• Attitudes (questions B1 – B13) - the respondents 
and their household’s attitudes and towards health, 
the environment, carbon emissions and climate 
change 

• Behaviours (questions B14 – B19) - the 
respondents and their household’s behaviours 
towards consumption and climate change  

• Physical activity (questions C1 – C15) - the 
respondents and their household’s physical activity 

• Nutrition (questions D1 – D31) - the respondents 
diet and nutrition 

• Personal carbon trading (questions E1 – E10) - the 
respondents’ attitudes and beliefs about a personal 
carbon trading systems 

• Demographic data (questions F1 – F28) - general 
demographic information about the respondent 
including age, gender, income, education, height, 
weight, health, home ownership and motor vehicle 
ownership” .31 

The NICHE survey collection resulted in 423 
useable responses. Comparison of the number of 
responses to information from the 2011 census of the 
island31 shows that the 423 responses represent over 
60% of the occupied households on Norfolk Island. As 
stated previously, the survey contained questions 
related to both the household and the individual 
respondent’s attitudes. The responses to the questions 
seeking an individual’s response represented over 30% 
of Norfolk Island’s adult population (over 18 years of 
age). 

Questions in the survey were arranged in sections 
that reflected the constructs in the conceptual model. 

PCTS usage intentions 

Self-health evaluation 

Attitudes and behaviours 
towards carbon emissions and 

climate change 

Attitudes and behaviours 
towards health 

Attitudes and behaviours 
towards the environment 
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The same set of questions were used in the analysis 
described in a previous paper31 that describes a model 
based on the complete data set (not moderated by 
gender). 
• “Questions B1 - B13 - included as measures of the 

attitudes and behaviours towards health, attitudes 
and behaviours towards the environment and 
attitudes and behaviours towards carbon emissions 
and climate change components of the conceptual 
model. 

• Questions B14 - B19 - included as measures of the 
attitudes and behaviours towards the environment 
component of the conceptual model.  

• Questions A9, A10, A12 and C1 - included as 
measures of the self-health evaluation component 
of the conceptual model. 

• Questions E1 - E10 - included to measure users’ 
usage intentions towards a PCTS. The ten 
questions in this section were adapted from scales 
used by researchers examining user information 
system satisfaction and technology acceptance. The 
questions in this section are intended to measure 
the information needed for the dependent variable 
PCTS usage intentions of the ‘information systems’ 
component of the NICHE study”.31 

4. Testing the Conceptual Model 

The initial examination of the relationships between 
variables was undertaken using correlation analysis 
with the directionality of the relationships examined 
using linear regression analysis. 

Following the correlation analysis, Exploratory 
Factor Analysis (EFA) was run on the blocks of 
variables expected to have an underlying factor 
structure as per the conceptual model. The EFA 
examining the block of variables (Questions E1-E10) 
that were used to form the dependent variable resulted 
in a single factor, 'Usage Intentions Towards a PCTS’. 
The EFA run on the other blocks of variables resulted 
in five factors being identified rather than the four 
proposed in the conceptual model.  

To clarify this all factors were renamed as 
following, ‘Self-Health Evaluation’ (Questions A9, 
A10, A12, C1), ‘Health Consciousness’, (Questions B3, 
B8, B9) ‘Environmental Action’ (Questions B14 - B19), 
‘Optimism’ (Questions B2, B4, B6), B11, B12) and 
‘Environmental Consciousness’ (Questions B1, B5, B7, 
B13). Table 1 below displays the factors and the 
variables/questions  

Correlation analysis was also run on the factors that 
were derived from the EFA prior to the regression 
analysis. The blocks of variables entered into the linear 
regression model were based on the variables identified 
underlying each of the factors. The variables 
comprising each of the factors that were extracted from 
the EFA were entered as blocks to predict the total 
variance in 'Usage Intentions Towards a PCTS' and 
identify which variables in each block were significant. 
The regression model was then examined by 
moderating inputs based upon the respondent’s gender. 

4.1 Males 

The summary in Table 2 below shows that among male 
respondents, 38.3% of the total variance in 'Usage 
Intentions towards a PCTS' was predicted by the 5 
blocks of variables entered to the model.  ‘Self-Health 
Evaluation’ and ‘Environmental Action’ were not 
significant. The 'Health Consciousness' block of 
variables was close to the 95% confidence interval (sig 
F = 0.052) and explained 8.2% of the total variance in 
'Usage Intentions towards a PCTS’. Both ‘Optimism’ 
and 'Environmental Consciousness' were significant at 
the 99% confidence interval and explained 9.7% and 
12.1% of the variance respectively.  

The beta values showing the significance of the 
individual variables in each block are shown in the 
Appendix (Figure 2).  

In the 'Self-Health Evaluation' block, variable C1 
"How often do you engage in leisure time physical 
activity for the sole purpose of improving or 
maintaining your health" was statistically significant (p 
= 0.033). No variables in the 'Environmental Action' 
block were significant although variable B17 "I look to 
buy second hand over brand new" was close (p = 
0.063). However, neither of these two blocks of 
variables explained a significant amount of variance in 
'Usage Intentions towards a PCTS'. Of the blocks of 
variables that were significant the following individual 
variables were identified in the coefficient matrix as 
being significant at the 95% confidence interval or 
greater: 

• 'Health Consciousness' – variable B9 "I am 
confident I could maintain a healthy body weight if 
I wanted to" (p = 0.007)  

• ‘Optimism’ – variable B2 "Technology will solve 
future environmental problems" (p = 0.037) and 
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variable B6 "A financial incentive would 
encourage me to reduce my environmental impact" 
(p = 0.003)  

• 'Environmental Consciousness' – variable B1 "I 
buy environmentally friendly products as much as I 
can" (p = 0.041) and variable B13 "I am worried 
about climate change" (p = 0.028)  

Table 1 Factors and Variables 

Factor Variable / Comment 
Self-Health Evaluation Significant for Females. 

A9 - Do you generally consider your health to be… 
A10 - How would you best describe yourself? 
A12.-. Compared to others on the island of similar age and gender do you consider your 
body weight to be….. 
C1 - How often do you engage in leisure time physical activity physical activity for the 
sole purpose of improving or maintaining your health 

Health Consciousness Significant for Females and Males. 
B3 - Being overweight can have serious health effects 
B8 – I always try to eat healthy food 
B9 - I am confident I could maintain a healthy body weight if I wanted to 

Environmental Action Significant for Females and Males. 
B14 - I turn the tap off when cleaning my teeth 
B15 - I turn lights off when not in use 
B16 - I sort my rubbish 
B17 - I look to buy second hand over brand new 
B18 - I consciously try to reduce waste and recycle 
B19 - I buy local produce, even if imported is cheaper 

Optimism Significant for Females and Males. 
B2 - Technology will solve future environmental problems 
B4 - Obesity will be solved in the future by medical advances 
B6 - A financial incentive would encourage me to reduce my environmental impact 

Environmental Consciousness Not significant for either gender. 
B1 - I buy environmentally friendly products as much as I can. 
B5 - It is important for me to have a low carbon footprint 
B7 - Collectively, households can reduce the impacts of greenhouse gas emissions 
B13 - I am worried about climate change 

Usage Intentions Towards a PCTS Dependant Variable for both genders. 
E1 - Being able to measure my carbon footprint is important to me 
E2 - Most people would accept a PCT system as a tool for improving the environment 
E3 - A PCT system would encourage me to reduce my carbon footprint 
E4 - A PCT system would encourage me to walk or cycle more and drive less 
E5 - People who reduce their carbon footprint should be rewarded in some way 
E6 - People with a greater carbon footprint should have to pay for it in some way 
E7 - A PCT system would encourage me to eat more healthy, locally grown produce 
E8 - A PCT system would be useful for me to help monitor my environmental impact 
E9 - Comparing my carbon usage to the average would influence my consumption habits  
E10 - There is a strong link between a person’s carbon footprint and their health 
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Table 2 Regression Modelling – Males 

Model R R Square Adjusted R 
Square 

Std. Error of 
the Estimate 

Change Statistics 
Male  R Square Change F Change df1 df2 Sig. F Change 

1 .196a .038 .008 .98160 .038 1.269 4 127 .286 
2 .347b .120 .055 .95800 .082 2.267 5 122 .052 
3 .406c .165 .057 .95722 .045 1.033 6 116 .407 
4 .512d .262 .144 .91178 .097 4.950 3 113 .003 
5 .619e .383 .258 .84877 .121 5.350 4 109 .001 
a. Predictors: (Constant), A10, C1, A9, A12 
b. Predictors: (Constant), A10, C1, A9, A12, B11, B8, B3, B12, B9 
c. Predictors: (Constant), A10, C1, A9, A12, B11, B8, B3, B12, B9, B16, B17, B19, B14, B18, B15 
d. Predictors: (Constant), A10, C1, A9, A12, B11, B8, B3, B12, B9, B16, B17, B19, B14, B18, B15, B2, B4, B6 
e. Predictors: (Constant), A10, C1, A9, A12, B11, B8, B3, B12, B9, B16, B17, B19, B14, B18, B15, B2, B4, B6, B13, B1, B7, B5 

 
Table 3 Regression Modelling – Females 

Model R R Square Adjusted R 
Square 

Std. Error of 
the Estimate 

Change Statistics 

Female  R Square Change F Change df1 df2 Sig. F Change 

1 .294a .087 .066 .83501 .087 4.122 4 174 .003 

2 .406b .165 .120 .81011 .078 3.172 5 169 .009 

3 .442c .195 .121 .80984 .030 1.019 6 163 .415 

4 .490d .240 .155 .79406 .045 3.181 3 160 .026 

5 .597e .357 .266 .74002 .116 7.056 4 156 .000 
a. Predictors: (Constant), A10, C1, A9, A12 

b. Predictors: (Constant), A10, C1, A9, A12, B11, B8, B3, B12, B9 

 c. Predictors: (Constant), A10, C1, A9, A12, B11, B8, B3, B12, B9, B16, B17, B19, B14, B18, B15 
d. Predictors: (Constant), A10, C1, A9, A12, B11, B8, B3, B12, B9, B16, B17, B19, B14, B18, B15, B2, B4, B6 

e. Predictors: (Constant), A10, C1, A9, A12, B11, B8, B3, B12, B9, B16, B17, B19, B14, B18, B15, B2, B4, B6, B13, B1, B7, B5 

 

4.2 Females 

In the multiple regression model for women, 35.6% of 
the total variance in 'Usage Intentions towards a PCTS' 
was predicted by the 5 blocks of variables, with 4 of the 
5 being significant. This is displayed in Table 3 above. 
'Environmental Action’ was the only block that was not 
significant.  

Of the 4 blocks that were significant ‘Optimism’ 
explained 4.5%, 'Health Consciousness' explained 
7.8%, 'Self Health Evaluation' explained 8.7% and 
'Environmental Consciousness' explained 11.6% of the 
variance in 'Usage Intentions towards a PCTS'. 

The beta values showing the significance of the 
individual variables in each block are shown in the 
Appendix (Figure 3). 

The coefficient matrix showed that none of the 
individual variables in the 'Health Consciousness' or the 

'Environmental Action' blocks were significant. Of the 
other blocks of variables that were significant the 
following variables were identified in the coefficient 
matrix as being significant at the 95% confidence 
interval or greater: 
• ‘Optimism’ - variable B6 "A financial incentive 

would encourage me to reduce my environmental 
impact" (p = 0.020)  

• 'Self-Health Evaluation' – variable A9 "Do you 
generally consider your health to be" (p = 0.020) 
and variable C1 "How often do you engage in 
leisure time physical activity for the sole purpose of 
improving or maintaining your health" (p = 0.044)   

• 'Environmental Consciousness' – variable B1 "I 
buy environmentally friendly products as much as I 
can" (p = 0.019) and variable B13 "I am worried 
about climate change" (p = 0.036)  
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5. Conclusion 

A slightly higher percentage of the total variance in 
'Usage Intentions towards a PCTS' was explained in the 
model of responses from males (38.3%) than females 
(35.6%). However, the percentages are very similar, 
which seems to indicate there were no major 
differences between the attitudes of males and females 
towards their intentions to use a PCTS.  

However, the 'Self Health Evaluation' block of 
variables explained 8.7% of the total variance in the 
model for females and was found to be not significant 
in the regression model for males. The reason for this 
difference is not clear, but, literature does show males 
use health services less often than females, their health 
is poorer and their mortality rates are higher.32,33,34,35,36 
The exact reasons for this disparity in the use of health 
services is not clear however it is thought that due to 
masculine stereotypes and cultural reasons males are 
less interested or concerned about their health and less 
likely to seek help than females for health related 
problems.34,35,36 On face-value, the analysis results seem 
to be supporting what the literature is telling us about 
the attitude of men towards their own health  

The responses from males to the questions in the 
‘Optimism’ block of variables explained more than 
twice the amount of variance in 'Usage Intentions 
towards a PCTS’ than the responses to these items from 
females - 9.7% for males compared to 4.5% for 
females. It is of interest that the analysis of the 
responses from males found two variables significant 
(B2 - "Technology will solve future environmental 
problems" and B6 - "A financial incentive would 
encourage me to reduce my environmental impact"), 
whereas the analysis of responses from females 
identified only variable B6 as significant (p=0.020). 
This tends to indicate while both genders express 
interest in financial incentives as an influence on 
'Usage Intentions towards a PCTS' a further influence 
on males is their belief in science and technology 
(perhaps via a PCTS) to solve the problems associated 
with climate change and global warming. 

The variance explained by Health Consciousness’ 
(males 8.2% - females 7.8%) the 'Environmental 
Consciousness’ (males 12.1% - females 11.6%) blocks 
of variables was similar for both genders. It should be 
noted that 'Environmental Consciousness' explained the 
highest level of variance in 'Usage Intentions towards a 

PCTS' of any of the blocks of variables for both males 
and females. 

The fact that the relationship between 
‘Environmental Action' and 'Usage Intentions towards a 
PCTS' wasn’t significant in the analysis of the 
responses from either gender is noteworthy. It was 
assumed by the researchers that individuals who exhibit 
positive environmental actions would have positive 
usage intentions towards a PCTS. After consideration, 
the researchers surmised that the positive environmental 
actions displayed by the majority of Norfolk Islanders 
was primarily due to economic reasons, no matter what 
their usage intentions towards a PCTS. Owing to the 
geographic location of Norfolk Island all products must 
be transported to the island and electricity, fuel and 
imported products are a great deal costlier than on 
mainland Australia. Due to these increased costs and 
the relatively low incomes of the Island’s residents, 
they are a great deal more likely to have solar electricity 
and solar hot water systems, and engage in positive 
environmental actions/behaviours irrespective of their 
usage intentions towards PCTS.  

The researchers believed that ‘Environmental 
Action’ would be a predictor of ‘Usage Intentions 
towards a PCTS', hence its inclusion on the model. It is 
thought it may still be a significant predictor when 
attitudes are measured in the post-implementation phase 
of the project. So while it is interesting to note its place 
in the analysis of the baseline model, this variable 
should still be considered by researchers, especially 
when examining the model in different populations.  
Analysis of the post-implementation data is expected to 
reveal additional information including the possibility 
of non-significant constructs becoming significant as 
the project hopes to also raise awareness of 
environmental issues among the population on the 
Island. 

The NICHE researchers recognize that the analyses 
forming the basis of this paper were conducted from a 
baseline survey of data on individual and household 
behaviours and attitudes prior to the roll-out of a PCTS 
on the Island. The significant predictors of 'Usage 
Intentions towards a PCTS' identified in this paper are 
expected to change once the users have experience with 
the PCTS and grasp how their actions and behaviours 
can affect their carbon footprint. The relationships 
among the variables reported within this paper will be 
revisited to examine whether actually using a PCTS 
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alters their behaviours and attitudes towards the 
environment and their own health. 

6. Limitations of the study 

As Norfolk Island is a relatively closed system it is 
well-suited for the NICHE research project but it also 
creates limitations. While the inhabitants are reasonably 
representative of other developed locations the Island’s 
geographic isolation can reasonably be anticipated to 
have an impact on attitudes and behaviours towards the 
environment, climate change and health. All products 
must be transported to Norfolk Island and as a result, 
fuel and imported food are a great deal costlier than on 
the mainland.  

Electricity is also very expensive on Norfolk Island 
compared to mainland Australia and other locations in 
developed countries.  All infrastructure to support the 
grid and fuel for the generators must arrive by ship 
making it expensive to produce and roll-out to 
residents.  Therefore, most households on Norfolk 
Island have some form of solar or wind generators 
and/or solar hot water systems. However, this would 
seem to a result of economic necessity more so than 
concerns about global warming. 

Therefore, the relationship between 
‘Environmental Action’ and ‘Usage towards a PCTS’ 
evident from the models explored in this paper may be 
driven by necessity, as well as, or even more so, than 
concerns about the environment. 

The baseline survey undertaken was administered 
to gather both household data and individual data, and 
as such had several limitations: 
• Since only one member of each household was 

required to fill out the survey it has to be 
recognized that the attitudes and beliefs reflect that 
person’s views rather than the views held by all 
members of the household. 

• The age distribution of survey respondents was 
similar to the NICHE 2011 census22 however there 
were some differences, particularly in the 20 - 29 
year, age band. 

• A higher percentage of females (59.8%) filled out 
the survey for their household than males (40.2%). 

• The anonymity of the NICHE survey did not allow 
researchers to follow up individual respondents or 
households with further questions. For example, it 
would have been interesting to follow up with 

respondents about 'Environmental Action' given it 
was not significant in either model. 
However, due to the high response rate (n = 423), 

the survey is held to be representative of the views of 
the broader population of Norfolk Island.  

The unique nature of the NICHE study also makes 
it difficult to identify other research of this nature for 
comparative purposes. As a result, the conceptual 
model and the scales developed to measure the 
constructs were tested for the first time in this study. 
The construct ‘Optimism’ for example was identified 
from the research itself and was not identified in any 
related literature. This suggests that there may be other 
constructs that could affect usage intentions towards 
PCTS that were not considered by the NICHE 
researchers. 

7. Implications for Future Research 

There has been much research into: 
• the link between carbon emissions and climate 

change,  
• individual beliefs associated with the causes of 

climate change, 
• the political acceptability of Persona Carbon 

Trading, and 
• the causes and links between health and obesity.  

A comprehensive review of the literature was 
however, unable to identify research into how all of 
these factors fit together and impact on an individual's 
usage intention towards PCTS. The researchers believe 
that the NICHE study is the first study of its kind to 
explore how individual's attitudes and behaviours 
influence their usage intentions towards a PCTS. This 
study is therefore relevant to any future research within 
these areas and provides future researchers a solid 
basis to help expand the relationship between these 
attitudes and behaviours and their effect on PCTS. 

Since this is apparently the first research of this 
type to determine usage intentions towards PCTS it 
will provide researchers with a model as a foundation 
for future research. The scales that have been 
developed to evaluate the constructs of the conceptual 
model will also supply a starting point for future 
research of this nature. 
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Appendix 

 

 
 

Figure 2. Variance in Usage Intentions towards a PCTS - Males.  
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Figure 3. Variance in Usage Intentions Towards a PCTS - Females. 

Published by Atlantis Press
Copyright: the authors

49



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



