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Key points
• Large transport infrastructure projects 

should be executed in the public interest
• We studied submissions to an inquiry 

into the impact of the motorway project 
WestConnex, Australia’s largest 
infrastructure project

• The health impact of the project was the 
central concern in submissions from the 
public and organisations

• The findings suggest comprehensive 
health analyses should be included in 
business cases and environmental impact 
statements in early stages of planning 
major infrastructure projects

Abstract 
Objective: Transport infrastructure impacts public health. WestConnex in 
Sydney, New South Wales (NSW), is Australia’s largest and most expensive 
transport infrastructure project. Concerns about the motorway project resulted 
in a NSW parliamentary inquiry into the project’s impacts. Submissions to the 
inquiry were analysed to investigate their emphasis on health impacts and the 
cost-benefit analysis underpinning the project’s business case.

Study type: Quantitative content and qualitative thematic analysis.

Methods: There were 556 submissions made to the inquiry into the impact of 
the WestConnex project. The content of a random sample of 93 (20%) of the 
individual submissions was analysed to identify health concerns. A purposive 
sample of 81 submissions by named groups including political parties and 
organisations was analysed separately (15% of the total submissions).

Results: Most individual submissions (63%) mentioned at least one aspect of 
health. Air pollution and children’s health were the most frequently mentioned 
health issues. In the purposive sample, most submissions (64%) concerned 
the cost-benefit analysis (CBA), including concerns that the health impacts 
were being underestimated and economic benefits overestimated in the CBA.

Conclusions: This study on the WestConnex project demonstrates how 
health impacts require early consideration within business cases for urban 
infrastructure projects, and later during environmental impact assessment. 
Systems for communicating and involving the public in decision making need 
to be improved, alongside greater transparency in CBA early in the project 
planning cycle.
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concerns and the level of concern regarding the cost-
benefit analysis (CBA) of WestConnex. 

A separate, purposive sample (n = 81, 15% of total 
submissions) was selected to examine the level of 
concern regarding the CBA of WestConnex. Purposive 
submissions were classified as those made by groups 
such as political parties, politicians, doctors and 
organisations. The purposive sample was chosen 
because of the expected partiality in their views, with 
opposition to the ongoing WestConnex project expected.

Content analysis was conducted using NVivo software 
(Melbourne, Australia: QSR International; NVivo 11). First, 
the frequency of the term “health” was identified in the 
random sample. Second, the frequency of the terms: 
“cost”, “cost-benefit” and “costing” were identified in both 
the random and purposive samples. Manual thematic 
analysis was then conducted by two authors (AA and BB) 
to identify emergent themes within health and CBA issues 
respectively. Ethics approval was not required due to the 
public availability of data. 

We analysed the different health themes that emerged 
from the analysis, the specific areas within CBA and the 
procedural aspects of the CBA that were of concern. 
Quotes are used where possible to accurately reflect 
the emotive language used in some submissions. 
Submissions have been deidentified and are listed by 
their submission number (1-556). Submissions can be 
found at the NSW Parliament website.6 

Results

Content analysis

“Health” was raised as a concern in almost half (44%) of 
submissions within the random sample. Table 1 shows 
the subcategories of health that were raised within the 
random sample submissions. The subcategories are 
broken down into the number of submissions each issue 
was mentioned in and as a percentage of submissions in 
the random sample. 

Submissions could mention more than one 
subcategory of health and those submissions which 
mentioned a subcategory of health multiple times were 
only counted once. The most prevalent concerns were air 
pollution and children’s health, as shown in Table 1. 

CBA was frequently mentioned within both the 
random and purposive submissions. Out of the purposive 
samples, 52 (64%) mentioned “cost”, “cost-benefit” 
or “costing”, while in the random sample this theme 
was mentioned in only 40 (43%) of submissions. This 
highlights procedural concerns about WestConnex within 
the purposive submissions.

Introduction
Internationally, cities are facing burgeoning growth 
in transport mega-projects to deal with increasing 
population growth. These projects are often highly 
politicised due to their financial costs to the public 
and the distribution of their social, environmental and 
economic impacts both in construction and operational 
phases. Transport infrastructure affects human health, 
through changes to mobility, physical activity, air pollution, 
noise pollution and community connectedness.1

The planning of such projects, particularly 
environmental assessment processes and documentation, 
has been consistently shown to insufficiently consider 
health impacts.2 Environmental assesment may occur 
relatively late in project planning, depending on the 
location of the project, therefore potentially precluding 
consideration of the range of health impacts in the 
decision-making and options-appraisal phases.3

WestConnex is Australia’s most expensive transport 
infrastructure project, designed to ease congestion and 
connect Sydney’s west and south west with the central 
city, airport and ports.2 It is a motorway project, including 
extensions and upgrades of existing infrastructure and 
the construction of new motorways and underground 
tunnels.4 WestConnex is expected to cost almost 
$AUD20 billion2; such significant government spending 
requires funds to be appropriately allocated and 
community concerns addressed. 

A New South Wales (NSW) parliamentary inquiry was 
established 21 June 2018 by the Legislative Council 
Public Accountability Committee to report on the impacts 
of the project. The inquiry called for submissions from the 
public regarding WestConnex, including the adequacy of 
the business case, its cost and compulsory acquisition 
of property.5 This inquiry invited investigation of how 
WestConnex was planned in relation to the public interest 
and how public health issues formed part of that public 
interest. 

Methods
Submissions were received between 21 June 2018 and 
31 August 2018 via a form on the NSW Parliament Public 
Accountability Committee website. Submissions were 
first quantitatively analysed before being qualitatively 
analysed based on emerging themes.  

In total, 556 submissions were received and were split 
into two groups: 475 submissions by individuals, and 
81 submissions by organisations or people writing in a 
professional capacity. A random sample of submissions 
by individuals (n = 93 or 20% of submissions by 
individuals) was chosen by assigning sequential numbers 
to submissions and using random number generation 
software to chose selected submissions. The random 
sample was chosen to examine community wellbeing 
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“It will put thousands of young children at risk by 
exceeding the allowable air pollution levels.” (0408)

Children’s health was the second most mentioned 
health theme in the random sample submissions (32%). 
These submissions contrasted with those regarding air 
pollution in their greater subjectivity and use of emotive 
language. 

“The proposed exhaust stacks in the Rozelle area 
must never be allowed to go ahead with schools, 
day centres and homes in such close proximity.” 
(0050)

Similarly to air pollution, children’s health was a 
concern relating to both the construction phase of 
WestConnex and its future use. Concerns related to 
construction were widespread and heterogenous. 
Submissions suggested some parents had already 
elected to change their children’s school due to health 
concerns.  

“There are concerns among parents in local 
schools about the air quality given the nearness 
of the road and construction site. Some people 
have removed their children from [the local] public 
school.” (0483)

Mental health, particularly stress and anxiety, was 
the third most common health theme alongside noise, 
with each identified in 23% of the random sample 
submissions. The mental health of residents close to 
construction and final locations of the project was the 
most common mental health topic raised. Concerns about 
the project’s impact on residents’ mental health fell into 
three major categories: financial loss due to a decrease 
in property value; removal from place of living by the 
compulsory acquisition of houses; or having to move due 
to intolerable living conditions. 

“They were retired and lived off the rent without the 
need to claim pensions. Their forward planning 
was lost. This man cried when talking to me”. 
(0176)

Noise pollution was also mentioned in 23% of 
submissions, with noise during the day mentioned by 
some individuals, but noise at night and on the weekends 
the concern most commonly raised.

“We constantly hear jackhammer kind of noises at 
all times of the day and even in the evenings and 
weekends.” (0021)

Dust, loss of physical activity and traffic danger 
were inter-related themes and were identified within 
18%, 4% and 14% of submissions respectively. Dust 
from the construction phase has been reported to have 
had a significant impact on the ability of those close to 
construction to engage in physical activity; some have 
reported staying inside due to the accumulated dust. 
An increase in motor vehicle road use was also seen 
as a negative as it could result in decreased physical 
activity levels in contrast to ‘active transport’ alternatives. 

Table 1. Health concerns expressed in the random 
sample of public submissions to the parliamentary 
inquiry into WestConnex

Theme Submissions
(n = 93)

Overall
%

Air quality/air pollution 59 63%

Children’s health 30 32%

Stress/anxiety/mental health 21 23%

Noise 21 23%

Dust 17 18%

Social cohesion and 
community wellbeing

16 17%

Disturbed sleep 14 15%

Traffic danger 13 14%

Lack of health-related 
information

8 9%

Loss of physical activity 4 4%

Note: Submissions frequently mentioned more than one health 

concern

Qualitative thematic analysis

WestConnex health concerns

Air pollution was the health concern most frequently 
identified in individual submissions (63% of the random 
sample), with dust from the construction process and 
future exhaust stack emissions of particular concern. 

“The lack of height of the stack means exhaust 
from the stack will cover the suburb with dangerous 
chemicals and dust, opening the government to a 
huge law suit, not to mention making us very sick.” 
(0208)

Submissions extended beyond individual perception 
and anecdotes. Some were critical of the technical 
specifications of the tunnel infrastructure, citing health 
concerns about air pollution exposure. 

“The Rozelle Interchange involves the construction 
of four exhaust stacks in a residential area. One 
exhaust stack in an area is concerning enough but 
four – all unfiltered – in one area is unconscionable. 
The health risks from emissions in excess of 
50 tonnes of carcinogenic material each year are 
obvious.” (0106)

Several submissions that mentioned air pollution 
also mentioned the second most common health theme, 
child health. The comments occasionally overlapped 
in their discussion of air pollution and child health. The 
submissions reflected concern that air pollution is more 
dangerous to children, or that the lives of children are of 
unique value. 
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“My faith in government processes has been 
significantly shaken in realising how little the 
lives and neighbourhoods of my local community 
matters to those making decisions about this 
project”. (0244)

The third and final theme identified within the 
purposive sample was the overestimation of benefits. 
Specifically, demand for a road infrastructure project and 
forecast travel time savings due to WestConnex were the 
areas of most concern regarding overestimation.

“The inclusion of hypothetical travel time savings 
in urban transport business cases is controversial, 
because there is no empirical evidence that travel 
times decline in practice.” (0250)

Discussion
This study of inquiry submissions has revealed the 
mismatch between the health concerns of the public 
and the planning process for public infrastructure. 
Our investigation into public submissions to the NSW 
Parliamentary inquiry on the WestConnex project has 
demonstrated how health is a primary concern in the 
community, compounded by perceived inadequacies 
with the planning process. This disconnect between 
community expectations and the planning process 
during WestConnex has been observed by others.7 By 
combining the results from the random and purposive 
samples, it is evident that three key areas need to be 
addressed in planning future transport infrastructure 
projects. 

The first is the community perception of risk for 
major infrastructure projects. Clearly, despite 6 years 
of planning, there is still significant community concern 
regarding the health impacts of WestConnex. The 
purposive sample also suggested that the incorporation 
of externalities of health, such as social and community 
health, were inadequately accounted for in the planning 
behind the project. Submissions in both samples 
suggested that the environmental impact statement (EIS) 
should be expanded to incorporate a broader range 
of factors, specifically those that impact health. This 
suggestion has previously been noted by others8, with 
some attempting to deal with the additional domains9, yet, 
so far, no framework for valuing a broad range of health 
impacts is consistently required in EISs. 

The NSW parliamentary committee responsible for the 
inquiry handed down 27 recommendations as a result of 
their findings.10 Most notably, recommendation 2 stated: 

“That the NSW Government mandate the 
completion of a public health impact analysis as 
part of a wider economic analysis undertaken for 
future large scale infrastructure projects.”10

In response to this recommendation, the NSW 
Government argued that these public health concerns 
were already addressed within the WestConnex EIS 

Traffic danger was also of concern, particularly for young 
children outdoors.

“The sheer amount of dust and dirt has prohibited 
myself and family members from using our outdoor 
area and we are forced to keep windows and 
doors closed.” (0479)

Social cohesion and community wellbeing were raised 
in 17% of the random sample of submissions. Some 
individuals believed these indirect health impacts were 
being underestimated by the government. Submissions 
focused on the social implications that such a massive 
construction and infrastructure project can have, 
including forcing some residents to relocate.

“We used to be a community of happy people, but 
now we don’t smile at each other anymore. We are 
a shattered, broken community. We all lack sleep 
and feel cheated by our government. Many people 
have left [the community], I don’t blame them.” 
(0208)

Finally, a lack of health information was highlighted 
in 9% of random sample submissions. As also seen 
within the purposive sample findings detailed below, 
health information was considered opaque and some 
submissions suggested that governmental decision 
makers were purposely withholding information from the 
public. 

“As citizens, it is extremely difficult to find out clear 
and accessible information on the WestConnex 
project and its impacts, which is disturbing 
given it is the biggest infrastructure project in the 
Southern Hemisphere…Why are not meaningful air 
quality monitoring measurements made publicly 
available?” (0246)

Concerns with the WestConnex business case

Thematic analysis of submissions in the purposive sample 
identified three main themes concerning the business 
case behind the project. The first was that there was no 
comparison with other projects. Submissions highlighted 
concerns that the business case did not present sufficient 
alternatives for a road transport infrastructure project.

“These difficulties with the business case point to 
a larger concern about WestConnex and the way 
the project has been developed. It is based on 
an assumption that the project was required; that 
Sydney needed more toll roads to the exclusion of 
public transport… We know that the NSW Cabinet 
was directed away from public transport options to 
think only about private transport options.” (0436)

The second major theme identified in purposive 
submissions was the underestimation of health impacts 
in the planning of WestConnex. Specifically, submissions 
felt that they were being treated impersonally and that 
government regulators were not empathising with genuine 
community wellbeing concerns. 
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agencies, with each party perceiving the health risks 
of WestConnex in different ways. It is important to 
acknowledge this and let this guide communication to 
residents. The ways in which politicians and government 
agencies should involve the public and communicate 
findings is out of the scope of this study. However, 
transparency is a logical starting point that has been 
suggested by others as a key factor in public perception 
of political decision making.17 

The third and final area is the transparency of the 
WestConnex planning process, particularly in the 
CBA. The original source of this lack of transparency 
in relation to WestConnex was that in the 2012 NSW 
State Infrastructure Strategy, no project alternatives 
to a roadway were considered.18 The extent to which 
Infrastructure NSW did not consider alternative 
infrastructure projects is highlighted in its State 
Infrastructure Strategy which states:

“In the absence of significant local population 
increases, demand on Sydney’s bus corridors will 
be insufficient to justify new heavy rail or metro 
style rail on these corridors over the next 20 
years.”19

The evidence regarding this statement is questionable. 
As of 2017 Sydney’s population was growing at a rate 
of more than 100 000 per year, a growth rate of 2%.20 
Sydney’s growth rate is well above the world average 
of 1.2% and is one of the highest in the organisation for 
economic cooperation and development (OECD).21 The 
latest evidence suggests that expanding cities need to 
build public transport infrastructure, not roads, in order 
to keep pace with the travel demands of the increased 
population.22 This contradicts the information supplied by 
Infrastructure NSW and suggests that either no alternative 
transport methods were discussed or only a superficial 
examination of Sydney’s transport needs was made. This 
is confirmed by a recent analysis of all major transport 
infrastructure projects in NSW, which found 56% of NSW 
election transport infrastructure commitments in 2019 
recommended by Infrastructure NSW or Infrastructure 
Australia were either not backed by a business case or 
had no publicly released business case.23

Moreover, as mentioned in submissions in the 
purposive sample, the benefits of major transport 
infrastructure projects are often overestimated and 
forecasting needs to be more transparent. Globally, major 
transport infrastructure projects overestimate benefits, 
especially in travel time reduction, as road transport 
demand is, on average, underestimated by 9%.24

WestConnex and its clear limitations as laid bare in 
the inquiry demonstrate the need for health to be an 
objective in the legislation governing significant state 
infrastructure projects. Such an objective has previously 
been considered in NSW, but subsequently abandoned.25

and the EIS was complementary to the business case 
process.11 However, the EIS only includes specific 
aspects of health directly affected by ‘construction and 
operational’ stages of the project – mainly air quality 
which was assessed based on the data already used to 
model the transport impacts of the project.12 As the scope 
of the EIS is limited to include only a narrow definition of 
health within the construction and operational phases, 
an opportunity has been missed to include the external 
aspects of health described above, which are important 
to the community.

Another concern is that the public health impacts of a 
project of this size are only being considered in the EIS, 
which occurs as a separate process towards the end of 
the business case. This tendency is noted in other articles 
on infrastructure planning2,13, with public health and health 
impacts in general being considered late in the planning 
process. This is a concern for two reasons. The first is that 
health is seen as a secondary outcome in planning, as a 
‘spill-over’ effect of infrastructure rather than core issue.13 

The second, and most notable in submissions to 
the inquiry, is that this method of planning does not 
place the concern of communities at the forefront of 
political decision making. If the community and health 
are considered earlier in the planning process there 
are myriad of advantages, including those summarised 
succinctly by Infrastructure Australia in releasing its 2019 
Australian Infrastructure Audit14:

“Better engagement with communities and 
businesses can help to establish a social 
licence for projects as it provides an opportunity 
to incorporate their feedback through project 
planning and delivery”.14

The second area of improvement is the structure for 
the consideration of health as part of the public interest 
during project planning. If there is a difference between 
the acceptable level of risk for adverse health outcomes 
perceived by members of the community compared with 
government organisations, then it will be necessary to 
involve members of the community earlier in the planning 
stages of the project. A more deliberative process may 
be needed such as the use of citizens’ juries very early 
on, as part of options appraisal, or at a higher strategic 
planning level for infrastructure across cities and 
jurisdictions.15 

However, the strategy of citizens’ juries would likely not 
be sufficient to ensure public satisfaction with transport 
infrastructure projects and would need to be adopted 
alongside other measures. Boholm’s work on risks and 
hazards provides some insight into the experience 
of those raising concerns about WestConnex.16 The 
differentiation between hazard and risk in the case of 
WestConnex is that local residents and members of 
the public are exposed to hazards by external factors 
whereas government agencies are exposed to risk 
which are caused by internal decisions.16 This causes 
a perspective shift between residents and government 
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