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Abstract 

This report on the Western Trade Coast (WTC) was commissioned by the WTC Industries Committee and 
prepared by Sinclair Knight Merz (SKM) and Resource Economics Unit (REU). It is the fourth report of its 
kind, with previous reports published in 1990, 2002 and 2007. 

The report presents and reviews environmental, social and economic performance data of WTC industries, 
sourced directly from these industries and supplemented by state and local government data and other 
published reports. Both qualitative and quantitative data were collected, with 40 interviews conducted and 
27 questionnaire responses analysed. 

The following key findings reinforce that the WTC is the State’s premier industrial area, and has evolved a 
unique level of connectivity that gives strategic advantages to industry located within the WTC as well as 
Western Australia in general. The WTC: - 

1) Is a significant contributor to the Western Australian economy with direct sales of $14.7 billion per 
annum. 

2) Employs 11,362 people directly, of which 64% live locally within Cockburn, Kwinana or Rockingham.  

3) Pays $953 million in wages and salaries directly to workers employed within the WTC.  

4) Has indirect inter-industry flow-on effects amounting to an estimated $10.3 billion in output, $0.8 
billion in wages and salaries paid, and 18,274 jobs.  

5) Makes a positive social contribution to local communities with over $1.8 million dollars in donations 
reported by industries participating in the study for 2010/11, over double the value reported in 2007, 
in addition to the high level of local employment. 

6) Has an extensive and highly integrated network of industrial symbiosis with approximately 158 
synergies mapped between Kwinana cluster industries within the WTC, making the WTC a global 
leader in this area. 

7) Has some protection from urban encroachment, though pressure does exist on the buffer, requiring 
further planning controls to protect both the community and industry. 

8) Is a skills development centre and provides the state with a uniquely skilled workforce. The skills 
developed by WTC industries makes the local workforce highly valued by resource industries in the 
north. 

9) Is committed to managing the environmental impacts of industry. Environmental issues including 
noise, air quality, societal risk, groundwater and the marine environment of Cockburn Sound are 
being well managed by industry and government, and have continued to improve over time. 
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Executive Summary 

The Western Trade Coast Industries Committee commissioned Sinclair Knight Merz (SKM) to perform an 
environmental, social and economic impact assessment of the Western Trade Coast (WTC). This study is 
the fourth snapshot in time, with the original study in 1990 by Dames and Moore, and subsequent studies 
undertaken in 2002 and 2007 by SKM and Resource Economics Unit (REU).  

This iteration of the study has been expanded beyond its previous boundary of the Kwinana Industrial Area 
(KIA) and the Rockingham Industry Zone (RIZ) to encompass the entire WTC area, including areas such as 
the Australian Marine Complex (AMC) and the Latitude 32 Industry Zone. The current study seeks to 
address the following objectives: 

 To quantify the direct and indirect economic and social importance of WTC industries to the local, 
Western Australian and Australian communities. 

 To identify community benefits, environmental performance and sustainability initiatives of industry 
in the WTC. 

 To determine the current synergies between WTC industries and report potential new synergies 
between industries. 

 To identify the need for government support for existing industry and to facilitate establishment of 
new industries. 

This study was based on the collection and analysis of qualitative and quantitative data obtained from 
existing and proposed WTC industries, support industries, government agencies and local government 
authorities. 

The study has found that the WTC: 

 Has a major impact on the Western Australian economy through employment and upskilling of 
workers, direct sales, and value adding to primary outputs. 

 Directly produces a larger amount of income than the wages and salaries of their employees 
through payments of dividends, taxes and royalties. 

 Has significant inter-industry flow-on effects. 

 Has a strong positive contribution to the local community by providing employment, training and 
development, as well as sponsorship of community activities. 

 Continues to improve environmental performance and advance sustainability initiatives which 
benefit the local and broader community. 

 

One of the questions asked of industry in the questionnaire and during interviews was to identify the main 
constraints and benefits to their operations being located within the WTC. Industry response is presented 
graphically in Figure ES-1.  

The available synergies, strategic location of the WTC adjacent to port facilities, protection of a buffer zone, 
and availability of process inputs are key attractive factors for WTC industries. 

Urban encroachment is shown as a significant negative factor, along with energy costs, labour costs, level 
of environmental regulation and the value of the Australian dollar. 

The future prosperity of the WTC should be protected by enhancing the positive attributes identified and 
addressing the issues of most concern to industry and other stakeholders in the region. 
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Figure ES-1 Key benefits and constraints of the WTC identified by industry 
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Cumulative Synergies in the WTC 

The WTC is geographically isolated from other major industrial centres and the major resource regions of 
WA. This isolation has allowed the area to evolve a unique connectivity of heavy, fabrication, support and 
service industries, with utilities and infrastructure to suit. A cooperative and amicable industrial community 
has also developed in tandem with the growing synergies of the WTC. 

The growth of interacting industries and material transfers since the original 1990 study is presented in 
Table ES-1. 

Table ES-1 Trends in WTC (Kwinana cluster) synergies between 1990 and 2013 

 
1990 2002 2007 2013 

Participating 

Industries 
13 28 31 27 

Existing Interactions 27 106 145 158 

New Interactions 

Identified 
- 79 39 13 

Interactions No Longer 

Existing 
Not Studied Not Studied Not Studied 11 

Potential Interactions 2 104 86 4 

 

The number of synergies that have evolved in the WTC represent a significant feature of the region, with 
158 interactions identified in the course of this study. For comparison, the Kalundborg Eco-Industrial Estate 
in Denmark, held as a global example of industrial symbiosis, has just 30 reported industrial synergies. 

Investigation of industrial synergies in the WTC has found that: 

 Geographical isolation has been a major factor in the development of industrial synergies and a 
connected industrial community in the WTC. 

 Industrial symbiosis in the WTC has been well established since the original 1990 study and has 
continued to mature through into 2013. 

 The WTC has an opportunity to raise its international profile by more widely emphasising its 
significant existing industrial symbiosis credentials, and the potential opportunities that exist for 
new industries to leverage this. 

Environmental Performance of the WTC 

The environmental performance of WTC industries can be summarised as follows: 

 Environmental aspects including noise, air quality, societal risk, groundwater and the marine 
environment of Cockburn Sound are being well managed by industry and government. 

 ISO 14001 accreditation levels in the WTC have increased since 2007, particularly so for KIA 
industries. 

 WTC industry are leveraging industrial symbiosis to avoid unnecessary environmental impacts that 
would occur if they operated in isolation. 

 WTC industries are continuing to make incremental capital improvements and operational changes 
that improve their efficiency and reduce environmental and community impacts. 

Industry reported that environmental management systems (EMS), licence conditions and community 
expectations are the main drivers for improving their environmental performance. Industry also flagged 
that regulatory requirements for monitoring and reporting were becoming excessive, tying up resources 
they would rather be spending on environmental improvement initiatives.  
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Social Benefits of the WTC 

Survey data provided by WTC industries show the following social trends: 

Employment  

 While the WTC workforce is still male dominated, gender representation has continued to improve 
in 2013 from 2007 and 2002, primarily in professional, trades, production and transport roles. 

 The average age of the WTC workforce is continuing to increase. 

 The WTC workforce is increasingly being sourced from suburbs and areas outside the traditional 
catchment zone of Cockburn, Rockingham and Kwinana. 

The highest proportion of the current full-time workforce (excluding contractors) is employed in 
production and transport (35%), which comprise typically semi-skilled jobs, closely followed by 
tradespeople (28%). There is a demonstrated gradual increase over time in the proportion of female 
employees with the reported number of female tradespeople, production and transport, and professional 
roles showing continual, albeit small, growth. 

The key factors affecting future levels of employment reported by industry were production limitations, 
captial investment in the region and the cost of labour. The drain of trained workers from the WTC to 
resource projects in the north was identified as an ongoing concern by industry as it reduced the pool of 
suitable workers to pick up specialised roles as required. 

Services and Social Initiatives 

 Private, non-carpool vehicle use has increased in the WTC since 2007. At the same time, bicycle use 
is also showing signs of increase. 

 WTC industries provide a variety of positive social services to their workforce and families, with a 
greater proportion of industries reported providing these services since 2007. 

 WTC industries contributed over $1.8 million dollars to the local community in the 2010/11 financial 
year, over double the donations reported in 2004/05 for the 2007 study. 

A large proportion of industries in the WTC provide a range of health and personal services to their 
employees. The value of personal counselling and vaccinations to staff was clearly acknowledged with 
nearly all respondents indicating they did one or both. There was an increase in the provision of financial 
planning services and career planning from previous study years, which may be a reflection of the growing 
economic uncertainty reported by industry during interviews, and the response by industry to improve 
employee retention. 

Most industry also provide basic assistance to employees with families, such as leave to care for sick 
members of family and bereavement leave (93%). A high proportion of respondents also provide options 
for paternity leave (86%). All respondents indicated that they provide flexible working hours for employees 
(100%). There is a noted increase over the years towards offering staff flexible working hours, increasing 
from 50% in 2002 to 100% at the time of this study. 

Industries reported engagement with the community using a variety of methods, such as industry forums, 
media releases, open days, community reference groups and dedicated community liaison staff. There was 
no clearly prefered community engagement pathway identified across all industry participants. 
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Direct Economic Benefits of the WTC 

WTC industries have a significant impact on the local, state and national economies. The economic study 
undertaken for this report has calculated that: 

 WTC core industries directly make sales of $14.7 billion; provide 11,362 jobs; and pay $953M in 
wages and salaries. 

 The Kwinana Cluster remains the largest industrial cluster in the State. 

 The Kwinana Cluster of industries accounts for approximately 70-90% of the WTC total sales, jobs, 
and wages and salaries figures (88% of sales – $13.8 billion, 68% of jobs – 9,361 jobs, 69% of wages 
and salaries – $0.7 billion). 

 The output from the Kwinana Cluster of industries has grown by nearly 10% since the 2007 study. 
The proportion of output destined for overseas markets has declined in the Kwinana cluster. 
Conversely, the proportion of output in the Kwinana cluster serving the domestic Western 
Australian market has grown. 

 The overall contribution of Kwinana Cluster of industries to the Australian Balance of Trade is 
estimated to be worth $5,195 million. This may be compared to the total international export of 
goods and services from WA of $118,000 million in 2010-11. 

 The AMC Cluster of industries accounts for $1.8 billion in sales, 4,396 jobs, and $0.3 billion in wages 
and salaries in the WTC. 

The key direct impacts of WTC industries are summarised in Table ES-2. Due to the small number of 
industries in Latitude 32 Industry Zone and RIZ compared to those in the KIA and AMC, industries are 
divided into two clusters, with Latitude 32 Industry Zone and RIZ industries combined with KIA in the 
‘Kwinana Cluster’. "Core" activities are defined as the leading industries in each cluster, whereas "Non-
core" activities are manufacturing or service industries whose existence is due only  partly to the presence 
of the Core activites, and which also  serve  the wider Perth and Western Australian economy. 

Table ES-2 Estimated output (sales), wages and salaries and employment of producers located within the 
WTC boundary in 2010-11 FY 

 AMC Kwinana Cluster WTC Total 

All 

Industries 
Core Only 

All 

Industries 
Core Only 

All 

Industries 
Core Only 

Employment 4,396 3,655 9,361 7,707 13,757 11,362 

Estimated Output 

(sales) ($M) 
1,811 1,562 13,753 13,103 15,563 14,664 

Wages and 

Salaries ($M) 
335 282 733 671 1,068 953 

 

In addition to the direct operating impacts, shown above, responding organisations reported CAPEX of 
$545 million in 2010-11. The true total investment would be significantly larger. 

Inter-industry flow-on effects of the WTC 

Inter-industry flow-on effects are the levels of output, wages, salaries and jobs that are generated in other 
industries by the purchase of inputs by WTC industries, and the subsequent flow-on effects of the 
purchases that the suppliers make. These inter-industry flow-on effects were calculated using a new input-
output table for Western Australia for 2010-11. As shown in Table ES-3 it is estimated that: 

 WTC industries, through operations and capital expenditure in 2010-11, generated inter-industry 
flow-on effects in WA and the rest of Australia amounting to $10.3 billion, wages and salaries of 
$0.8 billion and estimated employment amounting to a further 18,274 jobs. 
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Table ES-3 Estimated inter-industry flow-on effects of the Western Trade Coast in 2010-11 FY 

Inter-industry Effect 
Output 

Wages and 

Salaries 
Employment 

($M) ($M) (jobs) 

Inter-industry effect in WA 9,586 659 16,587 

Inter-industry effect in the Rest of Australia  258 17 448 

Inter-industry effect of capital expenditure 441 92 1,239 

Total Inter-industry effect 10,285 768 18,274 

 

The inter-industry flow-on effects, in the table above, exclude the further effects of consumption-
generated output, wages and salaries and jobs, when incomes earned either (i) directly in the WTC or (ii) in 
industries whose output is  affected by flow-on effects,  are spent by wage and salary earners. Appendix E 
discusses the potential consumption effect. 

Comparative Economic Advantage 

A recurring theme throughout this study is the paradox of (i) unprecedented growth in the Western 
Australian economy as a whole, and (ii) the challenges faced by the manufacturing sector. The paradox 
comes from the interactions between macro-economic development driven by growth of the resources 
sector in Western Australia and the micro-economic realities faced by manufacturers following from (i) 
changed price and availability of domestically-sourced inputs and (ii) the difficulty of living with a 
historically high Australian dollar for exporters. It was beyond the scope of this assessment to model these 
interactions, but they are real and plain to see. 

 WTC managers view locational factors, including the availability of suitable infrastructure, inter-
firm synergies, port facilities, raw material supply and market access as positive factors in their 
comparative advantage. 

 Negative factors putting WTC industries at a disadvantage tended to focus on cost and availability 
of labour and production inputs, and the increasing costs of compliance with environmental 
regulations. 

 Market demand and exchange rates are key sources of industry uncertainty, although there were 
many other factors across the board.  

 Responding companies will be spending $1,710 million to further develop existing plants over the 
next five years. 

 No responding company expects production volumes to decrease in future, and there is potential 
for the WTC to double in output in response to the growth of Western Australia. 

 The sustained performance of the Kwinana Cluster and the adaptability of the AMC Cluster are 
testimony to the contribution both areas make to a diversified Western Australian economy, 
providing a buffer whenever the rate of expansion of the resources sector slows. 

 The sustained performance of the Kwinana Cluster and the adaptability of the AMC Cluster are 
testimony to the contribution both areas make to a diversified Western Australian economy, 
providing a buffer whenever the rate of expansion of the resources sector slows. 

In order for the Western Trade Coast to compete on the international scene, it will need to minimise those 
factors which constrain industry and maximise the opportunities provided by our comparative advantage.  
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Sustainability Assessment 

As part of this study, industries were assessed on the way in which their organisations have integrated 
sustainability into their operations. The role that sustainability plays in the operations of WTC industries is 
summarised below:  

 Sustainability is a real concept for all industries participating in the study, although for 33% of 
industries this is limited to a business sense. 

 More than half of participating industries approach sustainability by initiating organisational and 
management change and by incorporating sustainability assessment into decision-making 
processes. 

 Sustainability is increasing in importance to WTC businesses, with a notable increase in personnel 
dedicated to managing sustainability reported for 2013. 

 The WTC needs to investigate renewables and other greenhouse gas reducing strategies to improve 
the sustainability of the region, and be prepared to adapt to any potential sustainability regulation 
in the future. 

 More than half of WTC industries have greenhouse gas emission targets and/or strategies to reduce 
emissions. 

 Resource depletion, water scarcity and carbon constraints are of reasonable concern to WTC 
industry, though lower than reported in 2007.  

Many companies in the WTC have a sound understanding of sustainable development principles, have set 
targets and strategies to reach them and have assigned responsibility for their company’s direction in 
sustainability to high-level management. Many of the larger companies in the WTC have a strong 
environmental and social performance and have incorporated sustainability principles into their corporate 
structure. Some of the smaller companies have also performed well, but could benefit from the 
experiences and knowledge of the larger companies being transferred to them.  

Integrated Assessment 

Figure ES-2 shows the environmental, social, economic and corporate sustainable performance of WTC 
industries. Social and environmental performance data provided by industry was quantified to produce the 
x and y scales (see Appendix G for further detail). The level of success with which industries have 
incorporated sustainability into the structure of their organisation has also been quantified and is 
represented by the colour of each industry’s diamond marker. The size of each marker represents the total 
economic value of that industry to the Australian economy. 

Engagement with industry and government stakeholders identified a number of desirable actions that 
would enhance the environmental, social and economic outcomes of the WTC. These are summarised by 
issue in Table ES-4. 
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Figure ES-2 Integrated assessment of environmental, social, economic and corporate sustainability measures 
implemented by WTC industries in 2007 and in 2013 

 

 

 

 

High Corporate Sustainability Focus

Low Corporate Sustainability Focus

<$10m total economic impact

$10-100m total economic impact

$100-1000m total economic impact

>$1000m total economic impact



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE xv 

Table ES-4 Summary of WTC priorities 

 Proposed strategies Priority 

P
o

rt
  

In
fr

a
s
tr

u
c
tu

re
 

Government to make decision on port development/s and timeframes for the port and 

infrastructure linkages, including deepening of shipping channels as required by industry  
H 

Investigate and engage with industry on the impact of a new port on water temperature and 

water quality, and the subsequent impacts on ocean intake and outfall requirements of industry 
M 

B
u

ff
e
r 

Z
o

n
e

 

Stabilise the buffer zone by defining and enforcing the buffer zone boundary H 

Manage urban encroachment to reduce risk of community impact H 

Secure long-term storage option within or near the WTC for hazardous materials H 

E
n

e
rg

y
 C

o
s
t 

a
n

d
  

C
a
p

a
c
it

y
 

Investigate ways to reduce unit cost of gas and improve availability of supply H 

Investigate ways to reduce unit cost of electricity for industry M 

Explore renewable energy supplies as an alternative to gas and electricity L 

W
a
te

r 
S

u
p

p
ly

 

Investigate the potential of Managed Aquifer Recharge (MAR) H 

Investigate more extensive utilisation of Sepia Depression Ocean Outlet Line as a low-cost water 

supply for individual industries to treat to their own required standards 
H 

Facilitate sharing information regarding current groundwater resources and industry usage M 

R
o

a
d

 a
n

d
 R

a
il
 I

n
fr

a
s
tr

u
c
tu

re
 

Ensure no sensitive land-uses are established around existing and proposed infrastructure links to 

protect haulage road and rail links into the WTC 
H 

Address road and rail infrastructure perceived safety concerns that have been highlighted at some 

locations in the WTC – see Figure 3-1 
H 

Upgrade road and rail infrastructure in the area to facilitate improved traffic flow – see Figure 3-1 H 

Coordinate communication and cross-industry cooperation between industries to manage known 

traffic issues 
M 

Investigate making public transport to and from the WTC more attractive and easier to use as part 

of any road and rail infrastructure upgrade 
M 
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H
u

m
a
n

 R
e
s

o
u

rc
e

s
 a

n
d

 P
ro

c
u

re
m

e
n

t 

Investigate or support initiatives looking to address wage and opportunity disparities between 

resource industries in WA’s north and WTC industries 
H 

Investigate opportunities or policies that make it easier for smaller industries to retain 

experienced staff or reduce the cost to develop new staff 
H 

Establish a local industry procurement framework to promote local small businesses to major 

WTC industry, and collective purchasing arrangements to make procurement of locally produced 

materials more economical 

M 

Investigate opportunities to coordinate shut-down and maintenance timing across all industry to 

reduce costs and improve reliability of workforce procured 
M 

Roll-out a KIA-wide level safety induction included in industry baseline safety standards L 

Review Dangerous Goods legislation to make employment of apprentices under 18 possible to 

heavy industry 
L 

Encourage development of more local amenities (banks, dining, cafes, etc.) to promote the WTC 

as an attractive and vibrant place to work 
L 

L
a
n

d
 U

s
e
, 

M
a
n

a
g

e
m

e
n

t 
a
n

d
 A

v
a
il

a
b

il
it

y
 Address industry perceptions around the commercial aspects of land-leasing arrangements in the 

WTC 
H 

Investigate relocation of non-conforming land-uses to reduce societal risk H 

Develop and publish detailed land-use plans for the WTC area M 

Explore ways to improve the wider security of operations and management of crime in the area M 

Centralise and maintain database of KIA pipeline ownership L 

E
n

v
ir

o
n

m
e

n
ta

l 
P

e
rf

o
rm

a
n

c
e

 

Review and reconcile the required level of environmental regulation and compliance reporting for 

heavy industry 
H 

Improve community engagement and knowledge about the value of WTC industries, and their 

environmental and social performance 
H 

Manage any potential increase in shipping traffic from the development of port facilities and 

associated impacts 
H 

Install communal car-wash facilities at various points within the KIA L 

Continue to reduce visual amenity impacts using methods such as green landscaping as a means 

of buffering residents and non-local traffic from visual impacts 
L 

E
c
o

n
o

m
ic

  

C
li
m

a
te

 

Maintain a close relationship with WTC industries to ensure government understands impacts of 

world economy on WTC industries 
H 

Investigate opportunities to encourage new investment in value-adding processes and activities M 
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A
M

C
 L

a
n

d
 A

v
a
il

a
b

il
it

y
 a

n
d

  

W
a
te

rf
ro

n
t 

A
c

c
e

s
s

 

Investigate options and develop additional land for AMC expansion over the short, medium and 

longer terms 
H 

Examine options and develop a plan for expansion of waterfront laydown area in consultation 

with stakeholders 
H 

Investigate carpark solutions M 

Streamline the process for prospective industry to acquire land for development M 

A
M

C
 I
n

fr
a

s
tr

u
c
tu

re
, 
U

ti
li
ti

e
s
 a

n
d

 

T
ra

n
s
p

o
rt

 

Upgrade traffic and freight infrastructure to resolve accessibility issues H 

Accelerate development of infrastructure in new land developments in WTC M 

Investigate ways to reduce unit cost of electricity for industry M 

Explore renewable energy supplies as an alternative to gas and electricity L 

A
M

C
 H

u
m

a
n

  

R
e
s
o

u
rc

e
s

 

Foster the image of AMC as a vibrant and exciting place to be employed M 

Pursue opportunities to develop and advertise the AMC as a knowledge hub and technical leader 

for supporting resource industries  
M 

A
M

C
 

M
is

c
e
ll

a
n

e
o

u
s

 

Work with industry to develop a guideline and environmental management framework for small 

to medium level enterprises 
M 

Liaise with the Australian Competition and Consumer Commission on anti-dumping law 

enforcement 
M 

L
a
ti

tu
d

e
 3

2
 I

n
d

u
s
tr

y
 Z

o
n

e
 L

a
n

d
 

D
e
v

e
lo

p
m

e
n

t 
 

a
n

d
 P

la
n

n
in

g
 

Secure funding to complete land acquisition, potentially through a contribution scheme H 

Strengthen and enforce planning regulations to facilitate coordinated development H 

Balance extraction of strategic resource deposits with final cut and level plans for the Latitude 32 

Industry Zone 
H 

Increase security to reduce vandalism and crime in the area M 

L
a
ti

tu
d

e
 3

2
 I

n
d

u
s
tr

y
 Z

o
n

e
 

In
fr

a
s
tr

u
c
tu

re
, 

 

U
ti

li
ti

e
s

 a
n

d
 T

ra
n

s
p

o
rt

 

Plan suitable buffers around existing and planned infrastructure links to protect against urban 

encroachment 
H 

Improve service infrastructure to support future industrial development M 

Encourage development of overnight truck parking facilities to accommodate WTC industries with 

large truck operations 
M 
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 1. Introduction 

 1.1 Study Scope and Objectives 

The Western Trade Coast Industries Committee (WTCIC) was established by the State Government to 
coordinate and drive government action within the Western Trade Coast (WTC) to maximise the economic 
and employment outcomes from the State’s premier industrial centre. The WTCIC commissioned Sinclair 
Knight Merz (SKM) to perform an environmental, social and economic impact assessment of the Western 
Trade Coast (WTC). 

The boundary of WTC, and the limits of this study, is presented in Figure 1-1 as the red line. The figure 
identifies the main components of the WTC, being: 

 The Kwinana Industrial Area (KIA) 

 The Rockingham Industry Zone (RIZ) 

 The Australian Marine Complex (AMC) 

 Latitude 32 Industry Zone 

The study builds upon the original economic study conducted by Dames & Moore (1990b) and subsequent 
studies by Sinclair Knight Merz and Resource Economics Unit (2002a, 2002b and 2007) that quantified the 
economic and social benefits of industrial development in the KIA and RIZ, and mapped the synergistic links 
between industries. 

This iteration is the fourth of the study series, and has been expanded beyond KIA and RIZ to encompass 
AMC and Latitude 32 Industry Zone, collectively identified as the WTC. The current study seeks to address 
the following objectives: 

 To quantify the direct and indirect economic and social importance of WTC industries to the local, 
Western Australian and Australian communities. 

 To identify community benefits, environmental performance and sustainability initiatives of industry 
in the WTC. 

 To determine the current synergies between WTC industries and report potential new synergies 
between industries. 

 To identify the need for government support for existing industry and to facilitate establishment of 
new industries. 

This report is designed to be read by a variety of audiences, including state and local government 
departments, industrial organisations and the general public. The report is also designed to allow ready 
access to data from industrial areas of interest within the WTC. 

This report will be used for a number of purposes, including: 

 To promote the importance of the WTC. 

 To serve as a reference document for WTC submissions. 

 To provide an overview of social and environmental issues to the public. 

 To assist in communication between existing industries and key stakeholders. 

 To develop an input/output database tool so that a wider audience can identify opportunities for 
synergy between industries. 

 To inform prospective businesses about the WTC. 

 To provide an important reference document for local, state and federal government. 



Figure 1-1 Overview of the Western Trade Coast Area

LATITUDE 32
INDUSTRY ZONE

sbainbridge
Text Box
Figure 1-1 Overview of the Western Trade Coast Area
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 1.2 Study Background 

 1.2.1 Historic and Planning Context 

The KIA was established in the early 1950s when the Western Australian Government negotiated an 
agreement with the Anglo Iranian Oil company, now BP Refinery (Kwinana) Pty Ltd, to construct an oil 
refinery. The agreement was formalised with the signing of the Oil Refinery Act 1952, and the rezoning of 
about 2,400 ha of coastal land for industrial purposes. This agreement fulfilled a major objective of the 
Western Australian Government, which was to establish an industrial base for the State's economy. 

On 7 June 1961, the Alumina Refinery Agreement Bill was presented by Sir Charles Court, then the minister 
for industrial development, authorising the mining leases and the development of an alumina refinery at 
Kwinana. Court announced that his government would dredge a shipping channel to the wharf that was to 
be built at the refinery, provide some 80ha of land to accomodate the red mud discarded in the course of 
the refining process and extend its railway by 26 km to reach the first bauxite mine (Blainey 1997). 

Over the following decades the KIA became the State's primary area of industrial development, with major 
drivers being its proximity to the sheltered waters of Cockburn Sound with a relatively deep harbour, a 
ready supply of labour from the Perth metropolitan area, and a willingness by the government to develop a 
dedicated heavy industrial area. 

Two significant planning features that have evolved over time in the KIA (and now the WTC) are the buffer 
zone and a sizable number of State Agreements in effect throughout the region.  

Heavy industrial activities typical of this region have limited compatible land uses and require adequate 
isolation for mutual protection of both industrial land and sensitive land uses. To prevent pressure from 
urban encroachment on land within buffers, a transition of compatible land uses and other less sensitive 
land uses (such as a transition from general industry to support/commercial land uses) is favoured in the 
region. Recent discussion acknowledges the complexity of Strategic Industrial Areas, with the term Industry 
Protection Zones being proposed as an alternate to buffers in planning instruments, which is intended to 
reflect their broader strategic role in protecting these State strategic assets from encroaching sensitive land 
uses in perpetuity. 

Industry Protection Zones which are proposed to be used for Strategic Industrial Areas differ from the 
normal buffer-making process set out in the Western Australian Planning and Development Act 2005, State 
Planning Policy 4.1 – State Industrial Buffers (SPP 4.1). Strategic Industrial Land Planning is therefore 
progressed based on a precautionary principle having regard to the complexity of this environment, and a 
range of issues including minimising impact on health and amenity and reducing potential for land use 
conflict. Planning also has a duty of care to ensure societal risk is reduced from long term, cumulative 
heavy industrial activity as well as catastrophic events. Proposed Industry Protection Zones explicitly 
prevent sensitive land use including residential dwellings, major recreational areas, hospitals, schools and 
other institutional uses involving accommodation. 

State Agreements are essentially contracts, between the Government of Western Australia and proponents 
of major resources projects, that are ratified by an Act of the State Parliament. Since 1952 State 
Agreements have been regularly used by successive Western Australian Governments to foster resource 
development such as mineral, petroleum, or wood extraction, and related downstream processing 
projects, together with essential related infrastructure investments. Such developments often require long 
term certainty, extensive or complex land tenure and are located in relatively remote areas of the State. 
The State Agreement in 1952 with the Anglo Iranian Oil company, now BP Refinery (Kwinana) Pty Ltd, is an 
example of the importance of State Agreements in securing long-term resource security for the state.  

State Agreements specify the rights, obligations, terms and conditions for development of the project, and 
establish a framework for ongoing relations and cooperation between the State and the project proponent. 
The contents of a State Agreement depend on what has been negotiated and agreed between the parties 
to it. All have similar general provisions, but, because they have been negotiated on a case-by-case basis, 
there are project-specific clauses that make each Agreement unique.  
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When entering into a State Agreement, the State’s broad objectives are to: 

 Facilitate the efficient and effective development of the State’s natural resources. 

 Manage the development by ensuring it is consistent with State policies on issues such as land use, 
conservation, competition, infrastructure sharing, secondary processing development and maximising 
local content. 

 Ensure that development provides economic and social benefits for the Western Australian 
community. 

Agreements have two broad phases of approval: the first is the negotiation and execution of the 
Agreement and its ratification by Parliament, and the second is the approval of development proposals, 
around which the Agreement is written. The development proposals are the mechanism by which the 
commitments entered into by both parties during the negotiation of the Agreement are applied in the 
development of the project. 

Historically, State Agreements have made specific provisions to address issues such as: 

 Long term security of title under either the Mining Act 1978 or the Land Administration Act 1997. 

 Inconsistencies between existing State legislation. 

 Infrastructure provision by both the developer and the State. 

 Incentive arrangements. 

 Requirements for secondary processing obligations on the part of the developer.  

State Agreements also generally address how development proposals are to be submitted and approved, 
the revenue payable to the State through royalties and lease payments, and provisions giving the State the 
right to terminate the State Agreement if the developer fails to perform under it, or commits a material 
breach of the Agreement. 

State Agreements have not generally been entered into for a specific term, but have been designed to 
operate through the life of the project. To this end, provisions are included dealing with matters such as 
assignment, variation and force majeure. Provision has also been included in recent State Agreements for 
the submission of additional proposals under the proposals mechanism if the developer wishes to modify, 
expand or vary its activities substantially beyond those specified in the approved proposals. 

Figure 1-2 maps out the industrial development of the WTC over time. Blue bars represent key KIA/RIZ 
developments, green bars represent key AMC developments and grey bars represent key Latitude 32 
Industry Zone developments. Note that Cockburn Cement, while located in the Latitude 32 Industry Zone, 
has long been associated with KIA industries and is coloured accordingly. 

  



Civmec and Matrix Composites & Engineering

AMC Key Developments ASC Submarine maintenance facility

Latitude 32 Key Developments AMC CUF $170M Stage 2 infrastructure developed

KIA/RIZ Key Developments Water Corporation - Kwinana Desalination Plant

Water Corporation - Kwinana Water Reclamation Plant

Water Corporation - Industry Discharge to Sepia Depression Ocean Outlet Landline

Verve Energy (formerly Western Power) - Cockburn Power Station

Development of Australian Marine Complex (AMC)

Development of Flinders Precinct (Latitude 32)

Australian Marine Complex, including the Common User Facility (CUF), opens

CSBP - Ammonia plant

Coogee Chemicals - Xanthate plant

Cockburn Cement - Cement grinding plant/lime kiln
The Hope Valley Wattleup Redevelopment Act (2000) enacted

Coogee Chemicals - Ammonium chloride plant

Coogee Chemicals - Sulphuric acid terminal

Alcoa - B-30 alumina tri-hydrate plant

Hanwha - Reopening of zirconia plant

International Power Mitsui (formerly Edison Mission Energy) - Cogeneration plant

CIBA Speciality Chemicals (formerly IMDEX) - Flocculant plant

Australian Fused Materials - Fused zirconia plant

Gull Petroleum - Petroleum tank farm

HIsmelt - Iron ore smelting development facility

CSBP - Ammonium nitrate plant

Australian Fused Materials - Fused alumina plant

Nufarm-Coogee - Chlor-alkali plant

Air Liquide - Air separation plant

Tronox - Titanium dioxide plant (formerly TiWest)

Summit Fertilizers

Ausclad Group of Companies

ICI - Zirconia plant

Kleenheat Production Facility (formerly Wesfarmers LPG - LPG extraction plant)

Australian Gold Reagents - Sodium cyanide plant

CSBP - Chlor-alkali plant

Nufarm Australia - Mason Rd Agricultural chemicals site

Nufarm Australia - Thomas Rd Agricultural chemicals site

Co-operative Bulk Handling - Grain terminal

BOC Gases Australia - Kwinana bulk production site

BHP Nickel West (formerly Western Mining Corporation) - Nickel refinery

Verve Energy (formerly SECWA then Western Power) - Kwinana Power Station
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CSBP - Fertiliser plant
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BHP/Australian Iron & Steel - Pig iron blast furnace

Water Corporation - Woodman Point Wastewater Treatment Plant

Alcoa - Alumina refinery

Pentair (formerly Tyco Water)

BHP/Australian Iron & Steel - Steel rolling mill

Fremantle Ports

Cockburn Cement

Anglo Iranian/BP Oil - Production commences at refinery

BP - Oil Refinery

Oil Refinery Agreement Act - Signing of agreement

20131960

                                                                                           Figure 1-2         

WESTERN TRADE COAST INTEGRATED ASSESSMENT
INDUSTRIAL DEVELOPMENT IN THE WESTERN TRADE COAST AREA  .

1990 1995 20021950 1965 1975 1980 200719701955 1985



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Introduction 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE 1-6 

 1.2.2 Study History 

By the early 1990s, public debate on environmental issues at Kwinana had become prominent. The 
government had released for public comment the EPA's Draft Environmental Protection Policy for Sulphur 
Dioxide and Dust in the Kwinana Region (EPA 1989) and Draft Regional Environmental and Development 
Study Improvement Plan 14 (IP14) (Dames & Moore 1990a) and some sections of the community were 
opposing proposals for new heavy industry. At this time the Kwinana Heavy Industry Economic Impact 
Study (Dames & Moore 1990b) was commissioned by the then Confederation of Western Australian 
Industry, hereafter refered to as the 1990 study. The objective of the 1990 study was to ensure that the 
economic benefits created by the KIA were fully understood and included in public discussions in relation 
to the IP14 document. The study concluded that Kwinana was an important economic contributor to the 
State's economy with considerable potential for upstream and downstream integration. 

Since 1990, while there had been some ongoing development in the KIA, the driving forces determining 
further expansion had changed. Community expectations related to environmental performance had 
grown in tandem with increased environmental regulation. These changing conditions and the passing of 
more than 10 years prompted the commissioning of an update to the original 1990 study, being the 
Kwinana Industrial Area Economic Impact Study (SKM & REU 2002a), hereafter referred to as the 2002 
study. The 2002 study was commissioned by the Kwinana Industries Council (KIC) and the Chamber of 
Commerce & Industry of Western Australia (CCIWA), with funding support by government agencies, to 
provide an update of the 1990 economic impact study. The study collated and analysed financial material 
and energy data but also provided an analysis of the social and environmental initiatives and performance 
of industries in the KIA. In addition to the update report, an addendum study was completed, the Kwinana 
Industrial Area Economic Impact Assessment – FRIARS Addendum (SKM & REU 2002b), which looked at the 
potential economic benefits of industrial development in the area identified by the FRIARS (Fremantle-
Rockingham Industrial Area Regional Strategy) study (ERM et al 2000). 

In 2003, the WA state government released the State Sustainability Strategy, recognising the importance of 
industrial ecology in developing a more sustainable future for Western Australians, as well as the need to 
better engage the community into planning for industry (Government of Western Australia 2003). The 
strategy document referenced the Kwinana Synergies Project set up by the CCIWA.  

The second update of the Kwinana Economic Impact Assessment, the Kwinana Industrial Area Integrated 
Assessment Environmental, Social and Economic Impact (SKM & REU 2007), hereafter refered to as the 
2007 study, was commissioned by the KIC, CCIWA, Department of Industry and Resources (DoIR), and 
LandCorp to capture the KIA synergies and again reinforce its relative importance to the WA economy. 

Since their completion, these three studies have been valuable references in emphasising the importance 
of the KIA to the State of Western Australia (WA). 

The rapid rise of AMC as a key industrial area for facilitating local content related to northwest oil and gas 
projects, and the emergence of the Latitude 32 Industry Zone as a support zone for KIA and AMC, also 
necessitates a revisit of the study to rejuvenate our understanding of the economic value of development 
in the WTC, and the industrial synergies that do, or could, exist within each area and across the WTC as a 
whole.  

Additionally, with the increasing pressure of urban development to the south of Perth and global economic 
conditions unfavourable to Australian heavy industry and manufacturing, there is growing concern that 
industry in the WTC is under threat. This study, hereafter refered to as the 2013 study, seeks to document 
both threats and opportunities such that government, industry and the community can engage with each 
other to seek a sustainable future for all.  
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 1.3 Study Input Timeframes 

This study is based on qualitative and quantitative data collected from government and industrial 
stakeholders in the WTC. The quantitative economic and employment data is based on 2010-2011 
operational data in order to align with the most recent census (July 2011), whilst the qualitative data was 
collected during interviews and follow-up correspondence conducted between December 2012 and July 
2013. The 1990, 2002 and 2007 studies also used economic data from earlier years, based on the most 
appropriate datasets available at the outset of each study kick-off. The timeframes of the data used in all 
studies to date are summarised in Table 1-1 below. 

Table 1-1 Study timeframes for 1990, 2002, 2007 and 2013 studies 

Study Title Study year 
Economic and employment 

data (quantitative data) 
Interview data 

Kwinana Heavy Industry Economic Impact 

Study (Dames & Moore 1990b) 
1990 study 1988-1989 1990 

Kwinana Industrial Area Economic Impact 

Study (SKM & REU 2002a and 2002b) 
2002 study 1999-2000 2002 

Kwinana Industrial Area Integrated 

Assessment – Environmental, Social and 

Economic Impact (SKM & REU 2007) 

2007 study 2004-2005 2006-2007 

Western Trade Coast Integrated 

Assessment – Environmental, Social and 

Economic Impact (SKM & REU) 

2013 study 2010-2011 20131 

1 Some non-industry interview data was collected in December 2012. All industry interviews were conducted in 2013 

 

 1.4 Data Collection and Participation 

This study was based on the collection and analysis of qualitative and quantitative data obtained from 
existing and proposed WTC industries, support industries, government agencies and local government 
authorities. 

Data was collected in two ways. The primary method of collection was through a survey distributed to 33 
members and associate members of the KIC, nine (9) other major industries located in the KIA which are 
not members of the KIC

1
, 110 industries within AMC and a second2 industry in the Latitude 32 Industry 

Zone.  

The secondary method of collection was through a series of targeted interviews, aimed at developing a 
high level understanding of the critical issues of most relevance to each interviewed organisation. This 
information was used mainly to focus discussion in this report and to validate information collected 
through the questionnaires. Targeted interviews were also used to encourage industry completion of 
questionnaires, as it was found in previous studies that this was an effective means of improving the 
response rate.  

The organisations listed in Table 1-2 participated in the study, either through surveys or interviews or both. 
In some cases data was used from previous studies where appropriate. Organisations who previously 
participated in the study series are also listed in Table 1-2. The study participants are recognised more fully 
in Appendix A. A review of the study methodology and considerations for future iterations of this study are 
discussed in detail in Appendix B. 

 

                                                   
1
 The selection of non-KIC members invited to participate in the study was based on the perception of their being major contributors to 

industrial output and significant source of employment in the Kwinana region, and/or being previous study participants.  
2
 There were two industries selected to participate from the Latitude 32 Industry Zone, one of them already a member of the KIC 
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Table 1-2 Study Participants 

2013 Industry Participants (Interviews and Questionnaires) 

Alcoa World Alumina Australia BHP Billiton (Nickel West) BP Refinery (Kwinana) 

CBH Group  Cockburn Cement Coogee Chemicals 

CSBP (including Kleenheat 

Production Facility) 
Degrémont Fremantle Ports 

Nufarm Pentair Southern Steel 

Summit Fertilisers Thyssen Krupp Tronox 

Verve Energy Water Corporation  

2013 Industry Participants (Questionnaires only) 

ASC Pty Ltd Bentley Crane Hire Beurteaux 

Doral Fused Materials Flowserve Australia FMC Technologies Ltd 

Global Networks AMC Data Centre 

Pty Ltd 
International Power Mitsui Omni 

Stay Cool   

2013 Industry Participants (Interviews only) 

Australian Marine Complex Business 

Owners Association (AMCBOA) 
Atom Supply 

Australian Industry Training 

Providers (AITP) 

BOC Gases Challenger TAFE Confidential project 

G.James Extrusion Kwinana Industries Council (KIC) Matrix Composites and Engineering 

Phoenix Energy Talison Lithium  

2013 State and Local Government Participants (Interviews only) 

City of Cockburn  City of Kwinana City of Rockingham 

Department of Commerce  
Department of Environment and 

Conservation (DEC) 

Department of Mines and Petroleum 

(DMP) 

Department of Planning  
Department of State Development 

(DSD) 
Department of Transport 

Department of Water LandCorp Western Power  

Western Trade Coast Office (WTCO)   

Previous Participants in 2007, 2002 and/or 1990 (but did not participate in 2013 study) 

AGC Air Liquide WA Pty Ltd BASF Australia 

Bayer CropScience CBI Constructors HIsmelt 

OneSteel Limited Pacific Industrial Company Shinagawa Thermal Ceramics 

Skilled Transfield Services United Group Limited 

 

 1.5 Study Area 

In the 2007 study, the project area was focused on KIC aligned industries. The boundary of that study is 
presented for context in Figure 1-3. Figure 1-4 shows that the boundary of this study (2013) has been 
expanded since 2007 to now encompass the entire WTC, with the area bound by the WTC buffer used as 
the study area for assessing the environmental, social and economic impacts of the WTC. The locations of 
participating industries (both current and historic) are also indicated. 
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 2. Overview of Western Trade Coast Industry 
Zones 

 2.1 Kwinana Cluster 

To protect industry confidentiality and facilitate comparison to the previous studies, for the purposes of 
this study the RIZ and Latitude 32 Industry Zone industries will be considered part of the KIA for analysis, 
and referred to as 'the Kwinana Cluster' in various parts of this report. 

 2.1.1 Kwinana Industrial Area 

The Kwinana Industrial Area (KIA) is located within the centre of the WTC. The industrial development 
within the KIA consists of a diverse range of industries from large heavy industries, such as the alumina, 
nickel and oil refineries, through to smaller industries, such as fabrication and construction facilities. 

With the assistance of the WTC Industries Committee and KIC, 40 industries were identified to participate 
in the study, with 16 industries responding to the questionnaire. To assist in understanding the key 
interactions, industries have been categorised into the following groups:  

 core process industry 

 infrastructure and utilities 

 support 

 2.1.1.1 Core Process Industry 

The core process industry includes those industries that would generally be considered as chemical, 
petroleum or mineral processing industries. These industries represent an important core group for the 
purpose of identifying potential synergies between existing industries and opportunities for synergy with 
new industries. A key point about these industries is that their products or by-products may be used by 
other process industries as raw materials and, if appropriately co-located, such material interaction may be 
facilitated through dedicated conveying technology such as pipelines or belt conveyors. Synergies known to 
exist are presented in Section 4. 

 2.1.1.2 Infrastructure and Utilities 

The infrastructure and utilities provide the critical foundations for the continued industrial development of 
the Kwinana area and often service Western Australia beyond the KIA. 

The infrastructure and utilities category includes: 

 transport facilities (ports, roads and rail) 

 energy facilities (electrical power and gas networks) 

 water supply, including scheme water, groundwater and recycled water  

 wastewater collection and treatment 

These organisations traditionally have limited "process" interactions with the other Kwinana industries 
beyond their core service provision. Synergies do exist though and are documented in Section 4. 

 2.1.1.3 Support Industries 

The support industries are those industries that, whilst providing an essential service to the area, are not 
considered so much as core industries but rather as niche or small scale operations. These include the 
fabrication and construction industries for new plant manufacture and installation, and the provision of 
trade labour for maintenance activities that are essential to most of the core process and infrastructure 
industries within Kwinana and elsewhere. 

This categorisation is not definitive, as some of the industries could equally be included in a different 
category.  
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 2.1.2 Rockingham Industry Zone 

The Rockingham Industry Zone (RIZ) is located in the south of the WTC. Key industries located in this zone 
include the CBH Grain Terminal, Doral Fused Materials and the Water Corporation East Rockingham 
Wastewater Treatment Plant (WWTP) currently proposed for development by 2015. 

The RIZ structure plan identifies a number of industrial precincts including:  

 Port Related Industry 

 Environmentally Acceptable Heavy Industry 

 Advanced Materials Park 

 General Industry 

 Light Industry 

 Garden Industrial (Special Use) 

Additionally, the zone includes a dedicated conservation area south of the proposed WWTP. 

 2.1.3 Latitude 32 Industry Zone 

The Latitude 32 Industry Zone is located to the east of Rockingham Road and north of Anketell Road. 
Established in 2000 under the Hope Valley-Wattleup Redevelopment Act 2000 and rebranded as the 
Latitude 32 Industry Zone in 2006, this area is primarily planned to develop as a support zone for proposed 
future bulk and container cargo operations in the WTC, including an inter-model transport hub to service 
the expanding south-west of WA. 

The main areas of industrial development in this zone are Cockburn Cement to the north and Flinders 
Estate in the south. Further industrial estates are planned for the zone over a 30+ year development plan. 

As industry is still establishing a presence in this zone, there were only two industries located in this zone 
that provided data for this study. 

 2.2 Australian Marine Complex 

The Australian Marine Complex (AMC) is located in the north of the WTC, stretching from Woodman Point 
in the north, to Beeliar National Park in the south, and spanning both sides of Russell Road through to 
Rockingham Road in the east. Key features include the Common User Facility and Marine Support Facility. 

Historically refered to as the Henderson Industrial Area, the AMC was previously home to a number of 
recreational boat building and support industries such as sheet metal fabrication. Since formally opening in 
2003 the AMC has grown into a globally significant hub for fabrication, assembly, maintenance and 
developing technology, servicing major resource projects, the defence industry, and the wider marine 
industry. 

AMC industries are divided across the following zones:  

 Shipbuilding and Repair Precinct 

 Fabrication Precinct 

 Technology Precinct 

 Support Precinct 

Industries within the AMC are also refered to as ‘the AMC Cluster’ in various parts of this report. 

 2.2.1 Shipbuilding and Repair Precinct 

The Shipbuilding and Repair Precinct is principally for the construction and repair of commercial vessels 
and for other ancillary manufacturing, engineering, repair, refurbishment and other purposes that are 
compatible with servicing the maritime industry. 
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 2.2.2 Fabrication Precinct 

The Fabrication Precinct, which incorporates the Common User Facility (CUF), contains companies engaged 
in the provision of value-adding activities to the marine, defence, oil, gas and resource sectors, and makes 
a significant contribution to local industry participation arrangements for major projects in these sectors. 
Companies in the precinct include steel fabricators, manufacturers, service providers and other WA 
companies that use the CUF on a project by project basis for fabrication, assembly, consolidation or load 
out of modular components or structures. The Fabrication Precinct also contains a subsea cluster of 
dedicated subsea technology companies that support the offshore oil and gas sector. 

 2.2.3 Technology Precinct 

The AMC Technology Precinct is dedicated to fostering innovation, entrepreneurship and growth within the 
marine, defence, oil and gas and resource technology sectors. Facilities at the Precinct enable innovation-
driven small to medium enterprises from industry, academia, research and support organisations to 
develop and prosper through the establishment of strategic networks. 

 2.2.4 Support Precinct 

The AMC Support Industry Precinct is home to more than 150 specialist businesses that provide essential 
goods and services to the AMC and to markets worldwide. Activities range from manufacturing and design 
through to services in support of the marine, defence, oil and gas and resource industries. 

 2.3 Key WTC Benefits and Constraints 

One of the questions asked of industry in the questionnaire and during interviews was to identify the main 
constraints and benefits to their operations being located within the WTC. Industry response is presented 
graphically in Figure 2-1. 

Industry responses were scored 1 to 5 for benefits (blue bars) and -1 to -5 for constraints (red bars) 
depending on the ranking they provided in the questionnaire response or the level of attention they gave 
the subject during their interview. The number of responses per benefit/constraint are presented as green 
bars to identify those issues of significance to multiple industries. 

The results broadly reflect the concerns raised by industry during interviews. The available synergies, 
strategic location of the WTC adjacent to port facilities, protection of the buffer zone, and availability of 
process inputs are key attractive factors for WTC industries. Urban encroachment is shown as a significant 
negative factor, along with energy costs, labour costs, level of environmental regulation and the relatively 
high strength of the Australian dollar. 

It is noted that buffer and urban encroachment are two sides of the same issue, but there was particular 
feedback from industry that warranted separation of the two in Figure 2-1. Some industries advised the 
buffer was a positive feature of the area to them, but they were not directly impacted by urban 
encroachment yet. Other industries advised their operations were not reliant on the buffer protection, but 
understood that parts of their operations depended on other industries that do rely on the buffers’ 
protection. In addition to pressure on the buffer zone from urban encroachment, industry also indentified 
the risk of urban encroachment on the infrastructure links into the WTC.  

Some factors were identified as both positive and negative. Exploring where a significant split in responses 
provided by industry occured indicated: 

 Land availability was considered positive with respect to industry confidence in expanding their 
operations should they wish to. The negative component was from a handful of lay-down reliant 
industries and industries wishing more access to waterfront land to develop. 

 Industry were mostly happy with having ready access to a suitably educated workforce, however, 
there were some issues around retention and certain specialist technical roles that are difficult to fill. 

 Access to infrastructure was balanced by industries happy with their ability to access a variety of 
input, with industries seeking specific infrastructure upgrades to make their business more efficient. 

 Some industry were happy with the road access into and within the WTC, but most expressed some 
desire to see upgrades to roads and reductions to current traffic levels. 
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Figure 2-1 Key benefits and constraints of the WTC identified by industry 

 



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Historic Context and Current Priorities 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE 3-1 

 3. Historic Context and Current Priorities 

The analysis contained in this section has been synthesised from the consultation meetings with industry 
leaders and government agencies listed in Section 1.4, supplemented with publicly available literature on 
each topic where appropriate. The names of the organisations that have made various statements have 
been omitted to protect the privacy of participants. 

It is noted that some of the issues and opportunities raised in Sections 3.1, 3.2 and 3.3 are region wide 
issues and not necessarily limited to specific zones within the WTC. The data in these sections are 
categorised according to the organisations that raised them and/or the significance to industry within each 
zone. 

 3.1 Kwinana Industrial Area Priorities 

This section reflects on the historic trends related to KIA infrastructure, land availability, buffer zone, 
environmental performance and human resources, and documents the current outlook for the area.  

 3.1.1 Port Infrastructure 

There are several operations in the KIA that are dependent upon local port infrastructure for raw materials 
and for getting products to markets. Currently, Fremantle Inner Harbour and the bulk terminals in KIA are 
the main ports for KIA industry. Port infrastructure and sea transport has consistently been a key concern 
for Kwinana Industry. 

1990, 2002 and 2007 

In 1990, there was still capacity in existing port infrastructure, though there was an identified need to 
upgrade the existing facilities for improved bulk material handling to attract more of these shipments to 
the area. The port requirements of the time were focused only on bulk material movements, with no 
identified container movement constraints.  

The 2002 study identified the long term strategic need for cargo and container transport to be provided by 
the Outer Harbour by either public or private operators. It also recognised that potential future industry 
reliant on either sea transport or ocean outfall would need to be considered in any planned port 
development. 

The 2007 study highlighted the two main port options in the public arena: Fremantle Ports' Outer Harbour 
Development and the James Point private port. During this survey, some industry indicated their support 
for the James Point concept under the premise it would increase competition, resulting in reduced shipping 
costs. It was the unanimous opinion of industry that an Outer Harbour development was needed. Concern 
was again raised that any ocean intake and outfall processes could be affected, specifically from changes of 
circulation in Cockburn Sound or changes in water temperature. 

Port Infrastructure – Now 

The future of the Outer Harbour port facilities continues to be an area of significant concern for industrial 
and government stakeholders.  

Of note was the different scope of concerns raised by industry and government stakeholders. For the 
interviewed government departments, the port was of concern primarily as an issue in urgent need of 
resolution to faciltate detailed infrastructure planning. There were also concerns raised about the types of 
goods to be moved through a port in Kwinana, with resistance against livestock holding yards being within 
the KIA boundary. 

Industry in the area were broadly interested in the reduced freight costs that could be realised from a local 
port option and the ability to more easily move oversized plant or hazardous materials (currently difficult 
to transport through Fremantle due to road sizes and residential constraints), but were generally more 
concerned about the infrastructure implications for whatever port option is to be selected. Some industries 
advised they were waiting on a port decision and subsequent infrastructure upgrades before doing any 
further business development in Kwinana.  
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The potential impacts of changing water temperature and reduction 
of water quality from a new port was again flagged by a number of 
industries reliant on ocean intake and outfall. Some industries even 
considered that any restrictions to intake or outfall as a result of the 
new port could possibly be ‘game-ending’ for their operations.  

Industry also expressed interest, regardless of what port 
development occurred, in the deepening of Gage Roads to facilitate 
larger vessels and reduce their operating costs (subject to the engineering requirements for such an 
undertaking). Furthermore, a dedicated helicopter service for transporting personnel between anchored 
ships, instead of waiting for ships to berth or undertaking unsafe transfers between small and large vessels, 
was flagged as a possible service of interest. 

A significant and consistent sentiment shared by most industry and government stakeholders was (to 
paraphrase) “the port decision is the one domino to hit in a room of standing dominos”. This sentiment 
was balanced somewhat by some government stakeholders who observed that the cost of port and 
infrastructure linkages could be in the order of two to four billion dollars and it was queried where such a 
sum of money would come from in the current economic climate. 

Table 3-1 Priorities relating to port infrastructure 

Proposed strategies Priority 

Government to make decision on port development/s and timeframes for the port and 

infrastructure linkages, including deepening of shipping channels (subject to the engineering 

requirements for such an undertaking)  

H 

Investigate and engage with industry on the impact of a new port with respect to water temperature 

and water quality, and the subsequent impacts on the ocean intake and outfall requirements of 

industry 

M 

 

 3.1.2 Buffer Zone and Urban Encroachment 

The Western Trade Coast Buffer Boundary was endorsed by the Western Australian Planning Commission 
(WAPC) in 2010 following a recommendation by the Kwinana buffer review committee. This buffer includes 
a 1.5km area around Alcoa’s residue disposal area established on a precautionary basis. Referred to in this 
document as 'the buffer', it is increasingly becoming a focal point of concern. Several stakeholders from 
both government and industry raised this as a serious issue, and some were reluctant to provide significant 
details about their concerns due to the increasingly political nature of the issue. 

1990, 2002 and 2007 

While the 1990 study identified the growing government focus on managing the environmental impact of 
the KIA and using planning to make land use more efficient, there were no direct references to urban 
encroachment constraints. The buffer zone came into effect two years later (1992) as part of the Kwinana 
EPP. 

The buffer was identified in the 2002 study as a factor contributing to the KIA's competitiveness in national 
and international markets. There was no discussion or concerns documented at this time regarding issues 
around the buffer boundary or urban encroachment. 

The 2007 study was the first in the study series to acknowledge the encroachment of competing land uses, 
influx of new residents unaccustomed to living near a major industrial area, and the vulnerability of land 
within or adjacent to the buffer zone being resumed for potentially conflicting purposes given the lack of 
formal protection given to the buffer in planning schemes. It was desired by industry and government 
stakeholders at the time that the buffer be given greater legal status for protection against urban 
encroachment. 

 

  

…the port decision is 
the one domino to hit 
in a room of standing 
dominos. 
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…further urban 
encroachment could 
be the tipping point 
for certain industries 
to curtail production 
or even close doors. 

Buffer Zone and Urban Encroachment - Now 

Perceived threats to the buffer from urban encroachment were a sensitive topic for industry and some 
state departments during interviews for the current study. Some industry comments were to the effect 
that further urban encroachment could be the tipping point for certain industries to curtail production or 

even close doors. Other industries advised they will no longer be 
exploring expansion options due to the perceived risk to (and 
from) the residential expansions occurring near the buffer 
boundary. 

State government stakeholders interviewed identified the buffer 
as one of the most valuable tools they have to manage the 
impacts of industry and provide long-term protection to the 
community. They also identified the stability of industry as being 
important for positive economic, social and environmental 
outcomes, and that any uncertainty of the buffer status would 

erode that stability, making it critical to resolve any risk to the buffer. There are also concerted efforts 
being made to identify the Kwinana Buffer as an Industry Protection Zone in planning instruments in order 
to reflect its broader strategic role in protecting the valuable asset that industry in Kwinana and the rest of 
the WTC represents to the state. 

A recent disaster in the town of West (Texas, United States) involved the explosion of a fertiliser plant 
located within 200 metres of a high school and nursing home, resulting in fatalities and several hundred 
injuries (The West Australian 2013). This is a stark reminder of the need to maintain an adequate buffer 
and prevent urban encroachment to provide long-term protection for the community. 

There are four main areas where a perceived risk to the buffer zone has been identified by industry and 
government stakeholders engaged in this study. These areas were: 

 the southern boundary of the buffer near the rail loop 

 the northern boundary of the buffer around Woodman Point 

 the northern boundary of the buffer near Mevé Estate 

 the eastern boundary of the buffer around the Mandogalup area 

The perceived risk to the south pertains to proposed rezoning of 
land within the buffer zone. Concerns were raised by industry and 
some government departments around the rezoning by the City of 
Rockingham to expand their City Centre Zone, and the increasing 
density of coastal residential areas just south of the buffer zone.  

Potential concern regarding urban encroachment along the 
northern buffer zone boundary was flagged during industry and 
government engagement. Land near the Woodman Point Waste 
Water Treatment Plant (WWTP) is currently defined as urban-
deferred, requiring certain conditions to be met before being 
transferred to urban zoning (WAPC 2007). With recent 
improvements in odour management at the plant, there are 
concerns that landowners would seek to lift the urban deferment 
and allow further encroachment of residents, potentially negating 
the reduced community impact that odour management 
improvements have made. 

It has been noted there is potential for residents to the northeast to be impacted by industrial emissions. 
Cockburn Cement advised that in 2012 they completed the installation of a bag house filter to one of its 
two lime kilns. Further, a baghouse filter on the second lime kiln was installed in the first half of 2013 and is 
currently undergoing commissioning. The baghouse filters will significantly reduce emissions from the 
Munster lime kilns reaching nearby residents. 

Government 
stakeholders 
interviewed identified 
the buffer as one of 
the most valuable 
tools they have to 
manage the impacts 
of industry on the 
community, providing 
long term protection 
to the community. 
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…most, if not all, 
industry and 
government 
stakeholders 
recognise the 
importance of having 
a strongly defined 
and enforced buffer 
zone. 

The perceived risk to the eastern boundary of the buffer appeared to be the main flashpoint during 
stakeholder engagement, and the catalyst for action to seek a more legally robust protection of the buffer 
zone. In November 2012, the Parliamentary Standing Committee on Environment and Public Affairs 
released a report in response to a recent Western Australian Planning Commission (WAPC) refusal of 
application to develop land in Mandogalup and subsequent appeal 
(Legislative Council of Western Australia 2012). In this report the 
committee found that the communication of critical decisions 
regarding extending the buffer zone and engagement with affected 
landowners was lacking. The key recommendations of the report 
was to establish legal protection for planning buffers, finalise the 
boundary of the Kwinana Buffer, and develop an interim solution for 
defining and securing the buffer inclusive of the proposed extension.  

For context, it is important to clarify at this point that most, if not all, 
industry and government stakeholders recognise the importance of 
having a strongly defined and enforceable buffer zone. In this, there 
were no conflicting views about the importance of the buffer.  

Differences in opinion regarding the future of the buffer zone were 
centred on the basis of how the buffer zone should be defined. The various schools of thought 
encountered during stakeholder engagement can be summarised into two approaches: 

1) The buffer should be revised, redefined and legally protected based on good science, using input from 
detailed planning, environmental and risk studies with respect to current land use. 

2) The buffer and proposed extension should be maintained as is, and enforced by legislation to protect 
current industry and allow further development of existing and new industry requiring a buffer zone. 

It is beyond the scope of this assessment to make a value judgement on which would be a better option to 
explore further. These options are provided to the reader in order to demonstrate the different 
perspectives that stakeholders have on how to resolve the ambiguity of the buffer issue for a more 
permanent solution going into the future. 

While the main buffer zone around the WTC was the primary focus for the industry and government 
stakeholders, some also identified other operations off-site as being exposed to the risk of urban 
encroachment. Some operations in the WTC rely on facilities in a nearby suburb outside the WTC for 
storage of hazardous and dangerous materials. Urban encroachment was identified by industry as likely to 
displace existing facilities, which will result in some storage being moved to a remote regional area 
(increasing operating costs) or requiring upgrades to processing facilities on site (large capital investment). 

Table 3-2 Priorities relating to the buffer zone 

Proposed Strategies Priority 

Stabilise the buffer zone by defining and enforcing the buffer zone boundary H 

Manage urban encroachment to reduce risk of community impact H 

Secure long-term storage option within or near the WTC for hazardous materials H 
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The most common 
factor highlighted by 
industry was that 
(gas) prices are 
expected to triple in 
the very near future. 

…the price of gas in 
Kwinana is three 
times that of supply 
along the east coast 
of Australia, and up 
to ten times the price 
compared to 
international 
operations. 

 3.1.3 Energy Cost and Capacity 

The heavy industries located in the KIA are reliant on stable supplies of gas and electricity. A number of 
power providers exist in the area, however the only significant supply of gas to industry is the Dampier to 
Bunbury Natural Gas Pipeline (DBNGP). This supply continues to be a source of concern for KIA industries 
reliant on it as an input to their production process. 

1990, 2002 and 2007 

Energy supply or cost issues were not identified in the 1990 study as a constraint or opportunity for future 
development. There was little reference to this being a significant issue for the KIA. 

The 2002 study identified the KIA as being well serviced by water, electricity, gas and port facilities with 
service infrastructure not regarded as a constraint for further industrial development. There were no noted 
concerns regarding price or supply reported at this time. 

The 2007 study was the first in the series that reported gas and electricity as major issues for industry. The 
DEC also raised concerns regarding energy supply and the potential for environmental impact. The key 
issue highlighted was the reducing flexibility in gas supply options due to supply constraints from 
inadequate pipeline capacity. The concern was raised that gas undersupply and unfavourable contractual 
arrangements were forcing industry to diversify their energy supply back into coal, which would likely 
increase atmospheric concentrations of sulphur dioxide (SO2). In addition to the potential environmental 
impact of increased coal use, community concerns regarding the use of coal was also raised as another 
consequence of a limited gas supply. 

Energy Cost and Capacity – Now 

The increasing price of gas was an almost universal concern for 
industry. The most common factor highlighted by industry was that 
prices are expected to triple in the very near future. A number of 
industries also advised that long-term contracts were expiring soon 
and they would be competing for higher priced gas, the consequence 
being increased uncertainty for their ongoing operations. The 
influence of delays on large gas projects such as Gorgon and 
Wheatstone was ascribed by one industry as contributing to the 
difficulty in securing long-term gas contracts. 

Industries with a more global presence provided examples of other 
operations where the gas supply is far more competitive than Kwinana. For example, the price of gas in 
Kwinana is reportedly three times that of supply along the east coast of Australia, and up to ten times the 
price compared to international operations. An example was also provided where the United States keep 
gas prices artificially low to prevent reliance on international supplies and maintain energy security.  

A future gas supply constraint was identified by the KIA industries as limiting start-ups and preventing 
growth of existing industry. While it was not explicitly stated by any of the industry or government 
stakeholders, it is inferred by the study team that resolving the issue of commercially attractive gas and 

electricity supply is vitally important to industry as part of 
promoting the WTC as a nationally and globally attractive industrial 
zone to do business. 

Electricity was also noted by some industries as becoming 
increasing expensive, though this was eclipsed by the concerns 
raised specific to gas. Of interest were a handful of industries 
reporting exploring renewable power supply options. One industry 
advised they recently (though unsuccessfully) trialled wind power 
on the roof of their building, two others also advised they were 
looking to take advantage of their large roof spaces and investigate 
installing solar power systems.  

  



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Historic Context and Current Priorities 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE 3-6 

…there is strong 
desire from both 
industry and 
government 
stakeholders to work 
more closely together 
to manage existing 
supply sources and 

explore new sources. 

Table 3-3 Priorities relating to energy cost and capacity 

Proposed strategies Priority 

Investigate ways to reduce unit cost of gas and improve availability of supply H 

Investigate ways to reduce unit cost of electricity for industry M 

Explore renewable energy supplies as an alternative to gas and electricity L 

 

 3.1.4 Water Supply 

Water supply is critical for industry in the KIA. Several processes are highly dependent on a 'fit-for-purpose' 
water supply for cooling, steam generation, and as an input to the production stream. Several sources of 
water are currently utilised for supplying KIA industry including groundwater, recycled water from the 
Kwinana Water Recycling Plant (KWRP), and scheme water from the Integrated Water Supply Scheme 
(IWSS). The management of water supply, particularly from groundwater sources, is also of critical 
importance to the government who oversees the long-term sustainability of state water resources and 
supply. 

1990, 2002 and 2007 

Water was not identified in the 1990 study as being a constraint or opportunity for future development. 
There was little reference to this being a significant issue for the KIA at this time. 

The 2002 study highlighted a variety of different projects either under development or proposed as part of 
improving water supply for the KIA, and the Perth metropolitan area in general. These included the 
Kwinana Water Recycling Project and desalination plant, both of which now exist within the KIA. 

At the time of the 2007 study, the KWRP had been commissioned and was supplying KIA with high quality 
recycled water. Industry advised during the study that the reduction of water use was driven as much by 
community expectation than by economic drivers. The study also identified the influence that a suitable 
pricing strategy could have in shaping a sustainable water supply for KIA in the future. 

Water Supply – Now 

Water use remains a critical input to several WTC industries, 
however water did not rank highly as an issue in Figure 2-1 as 
industry felt it was either being well managed or had confidence 
that their issues were going to be resolved in the future.  

Industry and government continue to explore ways to optimise the 
water supply to KIA industries. It was noted by the study team 
during interviews that there is strong desire from both industry and 
government stakeholders to work more closely together to manage 
existing supply sources and explore new sources. Several 
stakeholders highlighted that the current scheme water use is 
undesirable economically, socially and politically, and that securing 
suitable alternate supply options is a very high priority for their 
organisations. 

Groundwater use was a common topic raised by government and 
industry stakeholders. Groundwater resources are valued by Kwinana industry due to its low cost (i.e. an 
order of magnitude less than the next cheapest options). Allocations of local groundwater resources are 
close to the sustainable limits (DoW 2011) with any additional allocations from superficial aquifers likely to 
be limited and no additional allocations from confined aquifers likely to occur (see Section 5.1.5). 

Some industries reported that their groundwater allocations have been scaled back, forcing exploration of 
other sources. One industry engaged for the study utilises groundwater extracted as part of their 
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…several industries 
expressed a 
willingness to treat 
the water themselves 
should they obtain 
access to SDOOL 
water directly. 

environmental management plan for legacy contamination at their site. It is generally accepted by industry 
that groundwater resources are at capacity and that optimisation of their current allocation is required as 
well as exploring cost-effective alternatives. 

DoW expressed an interest in seeing industry working more closely together with each other with respect 
to managing their groundwater use and sharing arrangements. DoW would be interested in such a process 
to better develop their ‘big picture’ understanding of the area for 
future management of this resource. 

One potential water source of interest to stakeholders that could 
represent a low-cost option was the more complete utilisation of 
the Sepia Depression Ocean Outlet Line (SDOOL). At the time of 
conducting interviews it was advised that approximately 24 ML of 
the 150 ML throughput was fed to the KWRP for recycling with the 
remainder discharged via ocean outfall. Of note was that several 
industries expressed a willingness to treat the water themselves 
should they obtain access to SDOOL water directly. 

While the desire exists with most stakeholders to recycle more 
wastewater from the SDOOL, there were a number of perceived barriers identified to this progressing, the 
three main items being: 

 Infrastructure investment - it will take upfront investment and incur operational costs to distribute 
SDOOL water directly to industry. 

 Commercial arrangements - it is highly unlikely that SDOOL water will be made freely available, 
however it must be made cost competitive compared with current sources to encourage its use. 
Ultimately, the unit cost of procurement and treatment of SDOOL water for industry must be 
comparable to the price per unit of groundwater. 

 Risk management - the distribution of treated wastewater will require the risk of misuse (i.e. health, 
environmental, social, infrastructure impacts) to be managed. 

One industry expressed a desire for government to underwrite the development of required infrastructure 
to make it accessible and cost-effective for industry to use. Another raised the possibility of a third party to 
draw treated wastewater from a single point along the SDOOL and manage the distribution of 'fit-for-
purpose' water resources. 

It is noted that the KWRP does provide this service already and industry does utilise this resource, 
particularly so for steam generation. However feedback provided by industry during this study was that the 
KWRP water quality is higher than what is required for most applications and in certain cases is unsuitable 
for use in process plant unless it is first mixed with lower quality water (typically groundwater). 

Another water resource option of interest to industry and government stakeholders was Managed Aquifer 
Recharge (MAR), injecting water back into local aquifers for future use and environmental benefits. While 
stakeholders felt it was an exciting prospect, it was also recognised that it is still a relatively untested 
process in Western Australia and more certainty of outcomes is required before industry would be willing 
to make significant investment into MAR as part of their water supply management.  

The WTCIC is facilitating pre-feasibility investigations and laying the groundwork for detailed MAR studies. 
Currently a project has been partially funded by the Australian Water Recycling Centre of Excellence titled 
"Recycled Water for Heavy Industry and Preventing Sea Water Intrusion". The project partners include 
Commonwealth Scientific and Industrial Research Organisation (CSIRO), Western Trade Coast Office 
(WTCO), KIC, DoW, and Department of Health (DoH). This project will be an important step in progressing 
opportunities for large scale MAR application in the WTC Area.  

Finally, the DoW reports they are currently drafting the “WTC and Peel Wastewater Reuse: Supply and 
Demand Situation Paper 2013” which, when available, will provide additional information in regard to 
water management into the future with a focus on demand projections and supply options in the WTC. 
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Government and 
industry stakeholders 
identified there needs 
to be defined and 
protected buffer 
distances around 
current and proposed 
heavy haulage road 
and rail links to KIA. 

Table 3-4 Priorities relating to water supply  

Proposed strategies Priority 

Investigate the potential of Managed Aquifer Recharge (MAR) H 

Investigate more extensive utilisation of Sepia Depression Ocean Outlet Line as a low-cost water 

supply for individual industries to treat to their own required standards 
H 

Facilitate sharing information regarding current groundwater resources and industry usage M 

 

 3.1.5 Road and Rail Infrastructure 

KIA industry is heavily reliant on the road and rail network as a means of receiving material input and 
distributing manufactured goods. In addition to the transport of industry input and output materials, the 
road network is critical infrastructure for the area as most workers rely on private motor transport to get to 
work in the absence of strong alternative transport links such as bike paths or public transport. 

1990, 2002 and 2007 

The 1990 study covered planned expansions to the road and rail network. Of note was the identification of 
the recommended Fremantle to Rockingham Controlled Access Highway and extension of the Kwinana 
Freeway. The need for these developments were to improve accessibility, safety and visual amenity of the 
region. The need for future grade separation of road and rail in the area was identified at this time. 

The focus of the road and rail infrastructure discussion in the 2002 study was around planning new east-
west linkages of the road network, including access towards Armadale, as well as securing routes for 
oversize loads. This study also flagged the influence that flexible public transport opportunities would have 
for low income families working in Kwinana and living in the local community. 

Urban encroachment along major haulage routes was raised in the 2007 study, nominally for haulage 
between Kwinana and Fremantle. Specific congestion points (Leath Rd, Beard St, and Mason Rd) were also 
identified as safety hazards should mass evacuation be required. The potential impact of an Outer Harbour 
development on traffic volumes also raised the need for a fly-over road link to manage this increase. 

Road and Rail Infrastructure – Now 

Nearly every industry and several government stakeholders provided feedback around road and rail 
infrastructure issues in the KIA. While the full spectrum of opinions regarding current congestion and 
quality of road and rail accessibility ranged from ‘not an issue’ to ‘very annoying’, there were some specific 
items raised that were consistent between stakeholders. 

Several government stakeholders identified that the urban encroachment 
concerns raised in the 2007 study were still threatening haulage routes 
into the KIA. Specific encroachment concerns were flagged at Rowley and 
Anketell Roads where they intersect with the Kwinana Freeway. The 
potential for growth in Cockburn, identified within the Cockburn Coast 
District Structure Plan (WAPC 2009), was also identified as potentially 
constraining rail freight from Fremantle, and may result in increased road 
freight volumes. Government and industry stakeholders identified that 
there needs to be defined and protected buffer zones along current and 
proposed heavy haulage road and rail links to KIA. 
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Industry… identified 
the potential benefit 
of improved public 
transport for 
accessing skills and 
resources from 
outside their usual 
employee catchment, 
which is typically 
south of the Swan 
River. 

…some industries 
coordinate their shift 
changes with each 
other in an effort to 
reduce congestion. 

There were some perceived safety concerns raised at specific road locations in Kwinana, these included: 

 The roundabout on Anketell Rd and Abercrombie Rd - haulage trucks and general traffic are reported 
to navigate this at dangerously high speeds. 

 Traffic speed around the Riseley Rd/Barter Rd corner - cars come around the corner at speed and can 
suddenly encounter slow turning heavy vehicles. 

 Trucks entering Mason Rd at a blind corner before Patterson Rd are a hazard. 

 Blockage of Mason Rd by rail carriages at rail crossing. 

Major sources of inconvenience are maintenance shutdown events for industrial operations in the area, 
although these occur infrequently. A shutdown that had recently occurred at the time of interviews 
reportedly required several hundred workers to access a site through a single access road (Mason Rd) 
which caused significant congestion issues for industries dependent upon this road for site access. Daily 
shift changes are a more regular source of traffic congestion, albeit a well-known and long term issue. 
Some industries have reported wait times in excess of 10 minutes when attempting to access intersections 
along Patterson Rd. 

Some cross-industry cooperation exists to manage congestion – one 
example given was Mason Rd industries communicating to each 
other, through the KIC, whenever they are undertaking minor road 
works or traffic management plans that may impact other 
industries. It is also understood that some industries coordinate 
their shift changes with each other in an effort to reduce 
congestion.  

Specific road infrastructure upgrades expressed as highly desirable 
included: 

 Upgrade Mason Rd/Patterson Rd intersection to improve flow during peak traffic. 

 Widen Mason Rd to accomodate impending expansions for industry along this access road. 

 Undertake grade separations of rail line intersecting major access roads, similar to that along Beard 
St. 

 Upgrade the intersection across Patterson Rd at Ocean St to make it easier for trucks to navigate. 

 Install a north-south linkage between Beard St and Mason Rd to allow an alternative access route. 

 Widen Russell Rd to accommodate the current level of heavy traffic. 

 Install better linkages between Kwinana Freeway and Albany/Brookton Highways. 

A visual representation of these desirable infrastructure upgrades is presented in Figure 3-1 along with the 
safety concerns noted earlier. 

There was some consideration of public transport by government 
and industry stakeholders. Some feel the lack of well serviced 
public transport options into the KIA contributes to the 
congestion by forcing workers to use private vehicles to get to 
work. However, one industry raised the point that most workers 
live relatively close by, making it more convenient for them to 
use private vehicles despite the congestion, than to rely on public 
transport. At the same time, they also identified the potential 
benefit of improved public transport for accessing skills and 
resources from outside their usual employee catchment, which is 
typically south of the Swan River. 

Rail access was a point of concern for some rail dependant 
industries. One industry was looking at back-loading rail cars with 
their product on return trips, though it was felt that rail would 
have difficulty competing with the existing model of road 
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transport for moving their product from Kwinana to their market, due to rail access costs. The capacity of 
the existing rail was reported during interviews as being limited to 16 tonnes per axle loads, and it was 
seen as desirable that this would increase, or that dual gauge rail be available in the future. 

The potential closure of regional Tier 3 rail infrastructure was also raised by some industrial stakeholders as 
a concern as they felt this would increase haulage truck traffic through KIA which is already suffering from 
increasing traffic levels. 

Table 3-5 Priorities relating to road and rail infrastructure 

Proposed strategy Priority 

Ensure no sensitive land-uses are established around existing and proposed infrastructure links to 

protect haulage road and rail links into the WTC 
H 

Address road and rail infrastructure perceived safety concerns that have been highlighted at some 

locations in the WTC – see Figure 3-1 
H 

Upgrade road and rail infrastructure in the area to facilitate improved traffic flow – see Figure 3-1 H 

Coordinate communication and cross-industry cooperation between industries to manage known 

traffic issues 
M 

Investigate making public transport to and from the WTC more attractive and easier to use as part 

of any road and rail infrastructure upgrade 
M 
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Figure 3-1 Road and rail infrastructure upgrades and safety concerns 
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 3.1.6 Human Resources and Procurement 

The KIA employs a variety of professional, skilled and unskilled workers across a range of industry types. 
The training and skills developed in this area are therefore highly regarded by the mining and oil and gas 
industries which can attract KIA workers by offering significantly higher salaries.  

1990, 2002 and 2007 

Labour concerns were not a focus of the 1990 study. Other than region-wide wages data as an input to 
economic analysis, there was no information regarding labour constraints or opportunities in the KIA. 
Employment data was collected for the first time in the 2002 study to feed into economic analysis.  

At the time of the 2007 study, the resources boom was a significant constraint for businesses operating in 
the KIA with retention and engagement being difficult, limiting expansion plans and affecting their 
business. The subsequent increase in wages required to maintain competitiveness with international 
operations was reported to be making some industries uneconomical. Several initiatives to counter the 
increasing labour costs were proposed or already underway at this time, including: 

 Bringing in employees from overseas. 

 Exploring sharing resources with other KIA industries during shutdown/maintenance events. 

 Developing a common induction program for KIA workers, supported by site-specific inductions as 
required, to reduce induction duplication and benchmark safety standards. 

 Developing better public transport links to access more potential employees beyond the traditional 
catchment areas south of the river. 

Human Resources and Procurement – Now 

While the resources boom that was prevalent in the lead up to the 2007 study was curtailed by the recent 
Global Financial Crisis (GFC), there still exists a significant wage differential that resource companies can 
offer to compete with employers in the KIA.  

Industry has reported that expenditure on recruitment has been limited due to commercial constraints 
such as the relatively high Australian dollar. With the cost of labour estimated by some industry to increase 
up to 5% each year, the concern expressed back in 2007 that some businesses were becoming 
economically unviable due to labour costs was omnipresent in nearly all industry interviews for this current 
study. 

Some industries are concerned that a ‘pecking order’ has been established between industries competing 
for skilled workers, where smaller KIA industries feed larger KIA industries, who in turn feed resource 
companies. KIA industries which identified this ‘pecking order’ were unhappy with this and noted the 
investment into developing their workforces was being lost to them. 
This was particularly so for smaller industries. 

The aging of the labour force in KIA had been identified in the 2007 
study as a significant trend in the local workforce profile. This trend is 
still reported as present, albeit less of a concern than before. Some 
industries reported increasing numbers of younger workers coming 
back into their operations. It was also reported that younger workers 
did bring their own unique problems to manage, such as drug and 
alcohol use, increased absenteeism, the need for additional training and 
for developing their general industry awareness. One industry observed 
that the current Dangerous Goods legislation limits the training of 
apprentices under the age of 18 due to the restrictions this legislation 
places around accessing certain process plant. Industry expressed a 
desire for more policies to protect local small businesses that provide 
support services to major plant (i.e. fitters, estimators, mechanical, IT, 
fabrication, etc.). Several companies expressed a preference to utilise 
local suppliers wherever possible and feasible. One suggestion that came out of industry was the 
establishment of a local procurement framework to allow local suppliers of equipment and services to 
promote themselves to major industry. Another similar train of thought that came up was major industry 

…the concern back in 
2007 that some 
businesses were 
becoming 
economically 
unviable due to 
labour costs was 
omnipresent during 
nearly all industry 
interviews for this 
current study. 
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working together and initiating a collective purchasing arrangement for specific supplies to lower 
procurement costs. 

The same opportunities identified in 2007 for industry wide coordination of shut-down and maintenance 
resources were again raised in the current study, with the focus on reducing costs by smoothing out the 
demand. Similarly, the desire for a general KIA safety induction to baseline safety standards and lower 
overheads was again expressed in this study as it was in 2007.  

The desire for better local amenities was identified by industry as a potential way of making the area more 
attractive for workers and retaining the existing workforce. More local lunch bars, cafes, quality dining 
establishments, and even a more local bank would greatly improve the amenity of the area. One industry 
identified it would be a highly desirable feature in order to compete for graduates or other younger 
professionals as an alternative to inner city employment opportunities where these amenities are readily 
available.  

Table 3-6 Priorities relating to human resources and procurement 

Proposed strategies Priority 

Investigate or support initiatives looking to address wage and opportunity disparities between 

resource industries in WA’s north and WTC industries 
H 

Investigate opportunities or policies that make it easier for smaller industries to retain experienced 

staff or reduce the cost to develop new staff 
H 

Establish a local industry procurement framework to promote local small businesses to major WTC 

industry, and collective purchasing arrangements to make procurement of locally produced 

materials more economical 

M 

Investigate opportunities to coordinate shut-down and maintenance timing across all industry to 

reduce costs and improve reliability of workforce procured 
M 

Roll-out a KIA-wide level safety induction included in industry baseline safety standards L 

Review Dangerous Goods legislation to make employment of apprentices under 18 more feasible 

for heavy industry 
L 

Encourage development of more local amenities (banks, dining, cafes, etc.) to promote the WTC as 

an attractive and vibrant place to work 
L 

 

 3.1.7 Land Use, Management and Availability 

Managing the availability of land within the KIA is a key concern for state government departments 
responsible for making the area as attractive as possible for new and expanding industries. For industry, 
the availability of industrial land and associated commercial terms is a key factor in their planning process 
for expansions and growth. 

1990, 2002 and 2007 

Land availability was discussed in 1990 study in the context of maximising the development opportunities 
for existing industry and focusing the growth of new industries towards the south of the area in the East 
Rockingham Industrial Park (now referred to as the Rockingham Industy Zone). It was recognised that 
existing industry was expected to grow over time, and that sufficient land was allocated to industry for 
future proofing their presence in the region. 

The 2002 study discussion of land availability looked at the vacant land available for further development, 
either already privately owned or held by the government. It was reported at that time that vacant land 
already under the control of industry was unlikely to be relinquished, with industry preferring to hold their 
land for potential expansions, internal buffering or for alternate access points to their plant. Most of the 
available land at that time existed within the East Rockingham Industrial Park, now referred to as the 
Rockingham Industry Zone. 
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By the time of the 2007 study, the perception existed within government that the KIA was at capacity, 
while industry felt that future expansion would be limited by the unavailability of suitable industrial land. 
The availability of land on a lease only basis was also considered unappealing by industry. It was also 
identified by industry that the restrictions on land availability should be addressed with a more strategic 
release of land with a focus on heavy industry, whilst limiting light/general industry development that 
could feasibly be located in other nearby industrial areas. 

Land, Use Management and Availability – Now 

A number of considerations and concerns were raised by industry and government stakeholders regarding 
the availability and use of land within the KIA, some of it linked to the discussion around buffer zone 
conflicts in Section 3.1.2 earlier. 

The primary drivers identified by stakeholders for industry to locate 
within the KIA were the proximity to port facilities and ocean 
inlet/outfall options, and for the separation from residential receptors 
provided by the buffer zone.  

It was advised by study participants that, to maximise the potential of 
the heavy industrial core, additional port facilities are required. 
However ports require nearby laydown area, and there needs to be a 
suitable balance between laydown land and reserving land for 
additional heavy industry to locate in the area. Other advice provided 
by study participants to maximise the value of the land was to follow an 
orderly land-use plan that facilitates a transitional land-use from 
residential areas outside the buffer, to light/mixed industry at the edges 
of the buffer, to heavy industry in the core. 

There was concern raised that some companies have recently been 
allocated land close to the core whose activities would be more suited to location in light/mixed industry 
zones. Additionally a number of non-conforming land-uses were identified including: 

 The Kwinana Motorplex. 

 Beach shack community north of the KIA, containing permanent residents. 

 Public sporting clubs and facilities. 

There was discussion about the relocation of some operations either into or out of the buffer zone. One 
example provided was the storage of ammonium nitrate and explosives in a specialised facility located 
within a nearby suburb. As discussed in Section 3.1.2, industry believes that the urban encroachment in the 
region will likely force relocation of this hazardous storage facility further away from their operations, 
leading to increased transport costs. Industries expressed a preference that the materials be stored at a 
facility within the WTC, though it was acknowledged that the risk to community and other industries would 
need to be managed. The Latitude 32 Industry Zone was one potential location flagged for such a facility. 

Most industries advised that location within the KIA was critical to their business, although some facilities 
indicated that the reasons for originally locating within the KIA are no longer relevant due to changes in 
industrial processes, changes in markets and changes in preferred freight options. Nonetheless, there is 
little or no commercial incentive for relocation outside of the area, and industries are unlikely to move 
unless there is a good business reason to do so. 

Another constraint to development identified by participants was the current pipeline interlinkages 
throughout the KIA. The pipeline rack that runs the length of the Kwinana strip transports a variety of 
industrial gases (natural gas, nitrogen, CO2, etc) and requires extreme caution when excavating and 
developing sites. It was also reported by industry that the ownership details of the various pipe links have 
only recently been tracked, having previously fallen into obscurity. 

The security of operations in Kwinana was another observation reported, made in passing by multiple 
industries. Some crime is observed in the area, mostly limited to petty theft on construction sites and 
usually associated with shutdown events. There was some interest in establishing a preliminary security 

The primary drivers… 
to locate within the 
KIA were the 
proximity to port 
facilities and ocean 
inlet/outfall options, 
and for the separation 
from residential 
receptors provided by 
the buffer zone. 
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gate for the whole industrial area to prevent unnecessary through 
traffic and discourage criminal or terrorist activity, though it was 
uncertain how a communal security upgrade would be managed. 

Industry also provided the perception that the commercial 
arrangements for procuring land in the area were unfavourable, 
and added uncertainty to their operations. One industry felt that 
land in the KIA was overpriced, while another industry had very 
significant concerns about the lack of available land for purchase, 
advising that land leasing is highly undesirable due to the 
uncertainty it introduces to their operations and clients, even with 
long term agreements. Industry sentiments were balanced by the 
views of government stakeholders. Government stakeholders 
maintain that leasing strategic parcels of land protects the long 

term interest of the state by keeping strategic land adaptable to the current needs of the market and 
maximising the return to the state from the use of the land. It also assists in managing the strategic 
direction of the industrial area. The state is the owner of the land and as such has say over ultimate 
ownership of that land – the policy is that industrial land identified as being in a strategic location (i.e. 
waterfront, adjoining common use infrastructure) should remain in the ownership of the state. The current 
arrangement of very long term land leases with extensions was felt by government stakeholders to be a 
suitable balance between providing long term security to secure investment, whilst allowing flexibility in 
planning future developments.  

Government stakeholders also noted the importance of the active State Agreements in the region: 

 Oil Refinery (Kwinana) Agreement Act 1952  

 Alumina Refinery Agreement Act 1961  

 Industrial Lands (Kwinana) Agreement Act 1964  

 Cement Works (Cockburn Cement Limited) Agreement Act 1971 

 Industrial Lands (CSBP & Farmers Limited) Agreement Act 1976  

 Mineral Sands (Cooljarloo) Mining and Processing Agreement Act 1988 

State Agreements are essentially contracts, between the Government of Western Australia and proponents 
of major resources projects, that are ratified by an Act of the State Parliament. State Agreements specify 
the rights, obligations, terms and conditions for development of the project, and establish a framework for 
ongoing relations and cooperation between the State and the project proponent. It was commented that 
given the high strategic value of these State Agreements to the state (as well as the proponents), they have 
a significant influence on planning in the region. Their enshrinement in legislation provides an additional 
layer of long-term certainty for industries that are protected by them (refer to Section 1.2.1).  

Finally, it was observed by one stakeholder that WA is lucky to have this availability of land and strategic 
planning in place compared to other regions and it would be a shame to see the current investment under-
utilised. 

Table 3-7 Priorities relating to land use, management and availability  

Proposed strategies Priority 

Address industry perceptions around the commercial aspects of land-leasing arrangements in the 

WTC 
H 

Investigate relocation of non-conforming land-uses to reduce societal risk H 

Develop and publish detailed land-use plans for the WTC area M 

Explore ways to improve the wider security of operations and management of crime in the area M 

Centralise and maintain database of KIA pipeline ownership L 

…land leasing is 
highly undesirable 
(by industry) due to 
the uncertainty it 
introduces to their 
operations and 
clients, even with 
long term 
agreements. 
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 3.1.8 Environmental Performance 

The impact of industry on the surrounding community and environment is of ongoing concern for industry, 
the community and regulators alike, and has been a consistent theme in this study series.  

1990, 2002 and 2007 

The 1990 study couched environmental issues within the growing community expectations reported at the 
time. It was felt by the community that regulatory bodies were not doing enough at the time to adequately 
plan industrial development, or to manage the environmental issues related to industrial development. It 
was recognised that government and industry needed to undertake further community engagement and 
education about industrial development and environmental management in the region, as well as to 
continue research into low pollution technology. 

The focus of environmental opportunities and constraints in the 2002 study were around the growth of 
industrial environmental awareness for issues outside the historic primary concern of air quality. Mitigating 
noise impacts and reducing releases via ocean outfall were highlighted as specific measures being 
undertaken by industry at the time. 

The 2007 study reported that both industry and government were positive about the changes industry had 
made, and were continuing to make, in managing their environmental impact. Air quality had improved 
over the previous 20 years and several companies reported a much stronger focus on their environmental 
performance and improving the image of industry in the eyes of the community. 

Legacy issues around groundwater and contaminated sites were discussed as a risk facing some industries. 
Dust impact on small businesses was raised as an issue resulting from co-location with heavy industry. 
Additionally, concerns were raised regarding the risk of poor environmental practices from some 
operations negatively impacting on all other Kwinana industries reputation in the community, as well as 
the potential negative community impact from the controversy surrounding the proposed Outer Harbour 
and desalination plant. 

There was a strong desire for new industries to demonstrate good environmental responsibility before 
being allowed to move into the KIA, in order to preserve the good standing of the KIA in the local 
community. Another desire expressed was for industry-wide coordinated CO2 emission reductions. 

Environmental Performance – Now 

The general consensus identified by the study team from industry and government participants 
interviewed was that environmental issues are being well managed by big industry in the KIA. Issues, when 
raised, were not identified as being of significant concern to industry, though this may have been due to 
the overshadowing of economic concerns taking priority for industry. 

Some industries expressed a desire that the community be more engaged and knowledgeable about the 
value of Kwinana industries to the economy. It was felt that this would reduce the number of ‘minor’ 
complaints received such as odour or truck movements. Odour in particular was flagged as a growing issue 
that could be managed early through community engagement due to the subjectivity of its impact on 
individuals. One industry identified that, despite major upgrades to reduce air emissions, they continued to 
be the target of odour complaints, regardless of whether they were the source or not. 

The carbon tax was identified as a concern during one industry 
interview as ‘the straw breaking the camel’s back’ for some 
industries, and named as a contributing factor to delay or cancel 
expansion plans. In one example given, the carbon tax and increase 
in energy costs was the tipping factor in a decision to start shutting 
down part of their operations in the WTC. 

Several industries reported that environmental regulation has been 
increasing over the years, and the resources required to manage 
compliance and reporting were adding to the cost of operations. In 
one case, an industry identified that their emissions of sulphur 
dioxide had been significantly decreased when they transitioned to 
using natural gas in place of dirtier fuels. Despite the drop, 

In one example given 
the carbon tax and 
increase in energy 
costs was the tipping 
factor in a decision to 
start shutting down 
part of their 
operations in the 
WTC. 
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expensive monitoring conditions are unable to be removed from their licence, even when in other 
circumstances these monitoring requirements would not be applicable. 

The increasing costs of operating is also adding pressure to fall back on cheaper, less environmental 
friendly sources of energy and input materials, with one industry advising that they had switched part of 
their process from gas back to coal due to the unsustainable price of pipeline gas, and another indicating 
the option exists to use a lower quality input material which will result in lower operating costs but 
increased emissions (though still within their licence conditions). 

Air quality, more specifically, emissions of sulphur dioxide (SO2), whilst historically a significant issue for KIA 
industries and a driver in establishing the Kwinana EPP, was not identified by government or industry 
stakeholders as a major concern at this time. Monitoring data published by the DEC indicates that the 
highest recorded ambient concentrations of SO2 at monitoring stations around the WTC have been mostly 
consistent since the 2007 study (see Section 5.1.3). 

The only air quality concern raised by industry is related to the impact of fugitive dust emissions impacting 
on worker amenity within the KIA. Dust within the KIA is an annoyance as it coats the cars of workers and is 
difficult to clean. It was suggested by more than one industry that a communal car-wash facility would be 
well received by industry, particularly those adjacent to significant dust emitters. 

The only specific noise concern raised was regarding the combination of a potential rail duplication in the 
future and increasing urban density in Rockingham outside the buffer zone. While noise was on the radar 
of some of the industry and government stakeholders, it is currently considered a well-managed issue. 

With increasing traffic in the region it was identified that visual amenity impacts should be a focus for 
industry visible along major roads (such as Patterson Rd) as a way of reducing community concerns. In a 
related theme, another study participant raised the desire to further develop green landscaping through 
the buffer zone area as a means of further buffering residents, though at the same time identified the need 
for clear line of sight in the area as part of managing security and terrorism risks. 

A future concern for the region identified during engagement will be the influence of increased shipping 
traffic in the area as a result of the development of new major port facilities. Issues related to Tributyltin 
(TBT), Invasive Marine Species (IMS), oil spills and ballast water discharge will need to be closely monitored 
given the level of protection afforded to Cockburn Sound. The increase in shipping traffic may also impact 
on the recreational value of Cockburn Sound if not adequately managed. 

For a more detailed assessment of environmental performance based on industry survey data, please refer 
to Section 5. 

Table 3-8 Priorities relating to environment performance 

Proposed strategies  Priority 

Review and reconcile the required level of environmental regulation and compliance reporting for 

heavy industry 
H 

Improve community engagement and knowledge about the value of WTC industries, and their 

environmental and social performance 
H 

Manage any potential increase in shipping traffic from the development of port facilities and 

associated impacts 
H 

Install communal car-wash facilities at various points within the KIA L 

Continue to reduce visual amenity impacts using methods such as green landscaping as a means of 

buffering residents and non-local traffic from visual impacts 
L 
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 3.1.9 Economic Climate 

Several other topics arose during industry and government 
stakeholder engagement, most notably around the current economic 
climate and market conditions faced by KIA industry, that did not fit 
within the previous sections. These concerns have been captured for 
reader consideration with respect to objectives of this study. 

The impact of the high Australian dollar was a significant and universal 
concern for industry. A particularly worrying observation shared during 
one interview was that should the Australian dollar go above US$1.20 
it would be ‘catastrophic’ for industry. Certainly the high Australian 
dollar has been hurting export ventures. One industry described a 
venture into international markets for a unique product they 
developed that failed due to the high dollar value. At the time of this 
report being published, the Australian dollar had dropped to below parity (approximately $1 AUD = $0.9 
USD), which would be alleviating some of these concerns. However, it is unlikely this drop will have 
triggered expansion plans given the current slow-down of economic growth and market conditions.  

Furthermore, some industries communicated a lack of confidence in Australia’s capability to attract, 
develop and operate heavy industrial operations like refineries and chemical processing plants. One 
industry made the comment that their type of plant is unlikely to ever be built in Australia again due to the 
significant development costs compared to other parts of the world. Another stakeholder felt that the 
current heavy industry in the region still exists mainly because of its maturity (i.e. little to no debt). And 
finally, one industry representative stated that, if a young person asked him what manufacturing industry 
would be good to get into at Kwinana, his reply would be ‘warehousing’ because of the lack of security and 
certainty of future that manufacturing and heavy industry currently are feeling in the KIA. 

It was felt by industry participants that there needed to be more of a focus placed on ‘value-adding’ 
processes. A number of industries referenced a recent publication from the Plastics and Chemical Industry 
Association (PACIA) which indicated that the value-add potential of natural gas was in the order of 21 times 
the direct sale value of natural gas exports (NIEIR 2012). 

For a more detailed assessment of economic considerations relevant to KIA and the WTC in general, please 
refer to Section 7. 

Table 3-9 Priorities relating to economic climate  

Proposed strategies  Priority 

Maintain a close relationship with WTC industries to ensure government understands impacts of 

world economy on WTC industries 
H 

Investigate opportunities to encourage new investment in value-adding processes and activities M 

  

A particularly 
worrying observation 
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interview was that 
should the Australian 
dollar go above 
US$1.20 it would be 
‘catastrophic’ for 
industry. 
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 3.2 Australian Marine Complex Priorities 

This section reflects the trends of significance identified by businesses and government stakeholders that 
relate to the AMC. 

 3.2.1 Land Availability and Waterfront Access 

The availability of suitable waterfront land in the AMC was the most consistently raised concern from 
industrial organisations and government stakeholders. The core of this concern is the balance between 
wharfs and industrial waterfront developments against the large laydown areas required adjacent to 
wharfs to avoid double handing of goods. It was recognised during stakeholder engagement that land 
availability was affected by an unpredicted and unprecidented surge in demand for land in the AMC. 

It was communicated during one interview that the limited lay-down areas adjacent to wharf facilities is 
being used as a reason by prospective companies to invest in other industrial areas offshore. The bush 
reserve to the south of the AMC and Woodman Point to the north of the AMC restricts additional coastal 
development. While laydown facilities in the Latitude 32 Industry Zone can be developed, the proximity to 
wharf facilities is considered just as important. Any lay-down area in the Latitude 32 Industry Zone for 
servicing wharfs in the AMC would need significant infrastructure upgrades to avoid the double-handling 
issue.  

The requirement for significant lay-down areas throughout AMC is conflicting with the lot intensity of the 
zone. This has expressed itself in the level of street parking increasing as businesses have had to use their 
car park areas for overflow lay-down. Industry has reported that this has caused traffic and site access 
issues due to large trucks being unable to turn around or access delivery points due to cars parked on 
verges and roadsides. One company reported that they have been renting car park bays out to 
neighbouring businesses. Government stakeholders engaged also recognised this issue and advised that 
solutions are being investigated to improve the situation. 

Finally, it was reported by participants that industry is unhappy about the lack of ready to use land and 
infrastructure in the area, and the level of bureaucracy required to get access to land for development. 

Table 3-10 Opportunities and issues relating to AMC land availability and waterfront access 

Proposed strategies Priority 

Investigate options and develop additional land for AMC expansion over the short, medium and 

longer terms 
H 

Examine options and develop a plan for expansion of waterfront laydown area in consultation with 

stakeholders 
H 

Investigate carpark solutions in the AMC M 

Streamline the process for prospective industry to acquire land for development M 

 

 3.2.2 Infrastructure, Utilities and Transport 

Related to the availability of land is the availability of infrastructure and services required for a growing 
industrial zone. At the same time as land availability issues were discussed with stakeholders, concerns 
around the communication, power, gas and transport infrastructure were raised. Stakeholders advised that 
critical infrastructure was being delivered on an as needed basis, and would have preferred some more 
advanced planning and development in anticipation of industry growth. One industry reported having no 
utilities available when they arrived, and having to develop their own site drainage systems. 

The cost of electricity was identified as a constraint to high power users in the AMC such as foundries and 
fabricators. One operator advised that the installation of solar power was being investigated to take 
advantage of their large roof space and to offset some of their power costs. 
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Traffic and freight access was a major issue reported by government and industry participants. Several 
thoughts on the topic were shared with respect to business constraints and opportunities. These included: 

 Couriers are sometimes difficult to hire for making deliveries to AMC due to congestion issues 
(reduces the amount of deliveries they can make each day). 

 Some high-wide loads have required the deconstruction of overhead power lines, which is costly and 
slows productivity. Any future power line upgrades or development should consider the major traffic 
routes of the area (see Figure 3-1). 

 Development of a private road to link the AMC Common User Facility (CUF) to the Latitude 32 
Industry Zone should be considered to accommodate high wide loads (see Figure 3-1). 

 The staggered intersection of Russell Rd and Rockingham Rd is a recognised congestion point. A 
bridge or tunnel solution is desired by industry (see Figure 3-1). 

 Lack of rail access is a constraint for AMC fabricators, large operations, and high throughput 
businesses that are looking to minimise double and triple handling of input materials from the east 
coast. 

 Prioritising development of the Fremantle-Rockingham Controlled Access Highway was flagged by a 
number of industry participants. 

 Traffic controls at Sparks Rd/Cockburn Rd should be considered - a roundabout was a preferred 
option (see Figure 3-1). 

 Better public transport links were considered desirable by several industries. 

Table 3-11 Opportunities and issues relating to AMC infrastructure utilities and transport 

Proposed strategies Priority 

Upgrade traffic and freight infrastructure to resolve accessibility issues H 

Accelerate development of infrastructure in new land developments in WTC M 

Investigate ways to reduce unit cost of electricity for industry M 

Explore renewable energy supplies as an alternative to gas and electricity L 
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 3.2.3 Human Resources 

AMC industries raised the issue of labour costs impacting on their long-term viability, though at the same 
time felt local workers were more productive than other cheaper resources. Industry also reported the 
perception that the AMC has some stigma attached to it when it comes to attracting workers from outside 
the traditional catchment areas of Kwinana, Cockburn and Rockingham.  

It was interesting to note that a number of AMC industries had a long term vision for leveraging their 
operations in the area, with several observing that Perth was a globally recognised knowledge hub for the 
resources sector. This global status was felt by industry as being in need of fostering and managing beyond 
the construction phase as several major resource projects move into operational phases. One industry 
participant observed that their operations were seen as a global leader for the supply of mining equipment, 
and this provided an incentive for workers to stay more long term. 

Table 3-12 Opportunities and issues relating to AMC human resources 

Proposed strategies Priority 

Foster the image of AMC as a vibrant and exciting place to be employed M 

Pursue opportunities to develop and advertise the AMC as a knowledge hub and technical leader 

for supporting resource industries  
M 

 

 3.2.4 Other Points of Interest 

The issues of land availability, infrastructure planning and labour were the primary issues raised widely by 
AMC industry and government. There were a number of diverse constraints and opportunities flagged that 
did not readily fall into these high level categories. 

There was some positive environmental outcomes reported by participating organisations. The 
Department of Commerce (DoC) reported their groundwater monitoring program and groundwater 
recovery scheme has been providing positive environmental outcomes for the AMC northern harbour. 
Additionally, the success of the Seagrass Research and Rehabiliation Plan (SRRP) that is ongoing in 
Cockburn Sound has been exceeding expectations, and received acknowledgement from the EPA for the 
successful implementation of the SRRP.  

An emerging environmental concern in the AMC communicated during stakeholder engagement were low 
level diffuse air emissions from several operations producing a cumulative impact that is becoming 
noticable. There was an identified desire to have environmental guidelines and management frameworks 
developed that can be easily adapted by small and medium level enterprises who do not necessarily have 
the capability to develop environmental control procedures in-house. 

Another industry advised that more needs to be done to prevent product dumping practices by 
international suppliers. An example was given where extrusion products are being dumped in Australia by 
drilling a hole through one end to get it classified as a fabricated product, thus avoiding anti-dumping laws. 

Table 3-13 Opportunities and issues of additional note in AMC 

Proposed strategies Priority 

Work with industry to develop a guideline and environmental management framework for small to 

medium level enterprises 
M 

Liaise with the Australian Competition and Consumer Commission on anti-dumping law 

enforcement 
M 
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 3.3 Latitude 32 Industry Zone Priorities 

This section reflects the trends of significance identified by businesses and government stakeholders that 
relate to the Latitude 32 Industry Zone. 

 3.3.1 Land Development and Planning 

The area defined as the Latitude 32 Industry Zone is currently in a transitional phase, evolving from market 
gardens and some residual rural residential into a more industrially oriented area. The zone was created 
under the Hope Valley-Wattleup Redevelopment Act 2000 with the final lot of land in Wattleup acquired in 
late 2012. There is limited industrial development currently, but what does exist has been to some extent 
unplanned and opportunistic, with large areas of land being cleared to provide additional lay-down area for 
AMC and KIA industries. 

The first planned industrial precinct in the Latitude 32 Industry Zone is the Flinders Estate in the southern 
end of the zone. LandCorp has advised that there is strong interest in the land available due to the large 
block size (10 ha, compared to a Perth metro norm of 3 ha), shortage of Perth metro industrial land and the 
option to freehold the land as opposed to land lease. 

A major limitation faced in developing the Latitude 32 Industry Zone is the lack of funds to acquire land. Of 
the 1400 ha of land available in the zone, 20% was under the control of the Government at the time of the 
Latitude 32 Industry Zone District Structure Plan publication (LandCorp 2010). It is worth noting that 
approximately one third of the land in the Latitude 32 Industry Zone is subject to State Agreement Act, 
imposing additional considerations. While this planning consideration is recognised, the strategic value that 
this State Agreement has to the WA economy and the protection of valuable raw material deposits from 
sterilisation by development are reasons why such a State Agreement exists in the first place. 

Two stakeholders identified the need for a form of contribution scheme to secure adequate funding for 
completing land purchases quickly and minimise the impact of ad-hoc industrial developments occurring 
outside the planned industrial areas. Another organisation was very concerned about the environmental 
degradation that has been occurring as a result of poor planning controls. They noted that the clearing of 
privately owned bush for lay-down areas was occurring when other suitable land already cleared could 
have been used. Finally, one stakeholder raised the issue that coordinated planning for developing service 
infrastructure for the zone is difficult due to the large number of small freehold landowners. 

One emerging issue flagged by industry with interests in the Latitude 32 Industry Zone were reports of 
increasing vandalism at their facilities as the zone becomes more accessible. Illegal dumping and petty 
crime was also reported as being more visible in recent years. 

Table 3-14 Opportunities and issues relating to Latitude 32 Industry Zone land development and planning 

Proposed strategies Priority 

Secure funding to complete land acquisition, potentially through a contribution scheme H 

Strengthen and enforce planning regulations to facilitate coordinated development H 

Increase security to reduce vandalism and crime in the area M 
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 3.3.2 Infrastructure, Utilities and Transport 

In addition to the land tenure and use issues being faced in the Latitude 32 Industry Zone there is currently 
an identified shortfall of service and transport infrastructure in the zone required to support future 
industrial development (LandCorp 2010). It is recognised that roads, gas, water, power and 
telecommunication links are in need of upgrading to support industrial development, but these are 
currently planned over a long timeframe rather than within the next few years, reflecting the long term 
planning for the zone. It is one of the identified strengths of the area that key road and service 
infrastructure are already established around the zone and can be readily linked in as required. 

A significant feature of the Latitude 32 Industry Zone is the proposed Kwinana Freight Terminal. This facility 
is planned to service the growing need for freight services in the region, as well as taking some of the 
pressure off the busy Kewdale Freight Terminal. It is also expected that this development will catalyse 
industrial growth within the zone as supporting industries move in to service the terminal. 

The development of this facility is understood to be several years away. The timing of development was of 
concern for one government stakeholder, who was worried about residential encroachment on planned 
transport infrastructure within, as well as feeding into, the Latitude 32 Industry Zone. The planned 
transport infrastructure corridors feeding the Kwinana Freight Terminal need to be protected and 
adequately buffered to minimise residential/industrial conflict. 

One industry group advised that their truck fleet operating out of the KIA must return to Canning Vale for 
parking each day due to a lack of space on their current land holding. They felt that an overnight truck 
parking facility located in the Latitude 32 Industry Zone would benefit operations with significant truck 
operations but little room to spare for on-site parking. This would increase productivity by removing transit 
time at the start and end of the day for drivers. 

Table 3-15 Opportunities and issues relating to Latitude 32 Industry Zone infrastructure, utilities and 
transport 

Proposed strategies Priority 

Ensure no sensitive land-uses are established around existing and proposed infrastructure links to 

protect haulage road and rail links into the WTC 
H 

Improve service infrastructure to support future industrial development M 

Encourage development of overnight truck parking facilities in the Latitude 32 Industry Zone to 

accommodate WTC industries with large truck operations 
M 

 

 3.3.3 Strategic Resource Deposits 

One notable feature of the Latitude 32 Industry Zone is the presence of significant basic raw material 
deposits, specifically limestone and sand. A number of quarry operations exist in the Latitude 32 Industry 
Zone for extracting these resources which has impacted on the landform of the zone.  

One critical factor in developing industrial land is the need for level surfaces. This factor is of even greater 
importance given the large industrial lot sizes proposed for the zone (LandCorp 2010).  

To develop the area fully, large areas will need to be levelled or filled in. The challenge will be to stage the 
development of the area over time in a balanced manner which maximises the value of the basic raw 
material deposits, whilst meeting the land requirements of industry. 

Table 3-16 Opportunities and issues relating to Latitude 32 Industry Zone strategic resource deposits 

Proposed strategy Priority 

Balance extraction of strategic resource deposits with final cut and level plans for the Latitude 32 

Industry Zone 
H 
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 3.4 Summary of Opportunities and Issues 

The opportunities and issues raised by WTC stakeholders during interviews and presented in the tables 
throughout this section are compiled in Table 3-17. 

It should be noted that proposed solutions for identified opportunities and issues are not necessarily 
feasible in some cases, and some items flagged as high priority would likely take an extended period of 
time to action. The opportunities, issues, and priority levels reflect the conversations had during 
stakeholder interviews, and have been captured for the purpose of further discussion, rather than for any 
immediate action. 

Table 3-17 Summary of WTC priorities 

Proposed strategies Priority 

High Priority – action or resolution highly desirable 

Government to make decision on port development/s and timeframes for the port and 

infrastructure linkages, including deepening of shipping channels as required by industry 
H 

Stabilise the buffer zone by defining and enforcing the buffer zone boundary H 

Manage urban encroachment to reduce risk of community impact H 

Secure long-term storage option within or near the WTC for hazardous materials H 

Investigate ways to reduce unit cost of gas and improve availability of supply H 

Investigate the potential of Managed Aquifer Recharge (MAR) H 

Investigate more extensive utilisation of Sepia Depression Ocean Outlet Line as a low-cost water 

supply for individual industries to treat to their own required standards 
H 

Ensure no sensitive land-uses are established around existing and proposed infrastructure links to 

protect haulage road and rail links into the WTC 
H 

Address road and rail infrastructure perceived safety concerns that have been highlighted at some 

locations in the WTC – see Figure 3-1 
H 

Upgrade road and rail infrastructure in the area to facilitate improved traffic flow – see Figure 3-1 H 

Investigate or support initiatives looking to address wage and opportunity disparities between 

resource industries in WA’s north and WTC industries 
H 

Investigate opportunities or policies that make it easier for smaller industries to retain experienced 

staff or reduce the cost to develop new staff 
H 

Address industry perceptions around the commercial aspects of land-leasing arrangements in the 

WTC 
H 

Investigate relocation of non-conforming land-uses to reduce societal risk H 

Review and reconcile the required level of environmental regulation and compliance reporting for 

heavy industry 
H 
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Proposed strategies Priority 

Improve community engagement and knowledge about the value of WTC industries, and their 

environmental and social performance 
H 

Manage any potential increase in shipping traffic from the development of port facilities and 

associated impacts 
H 

Maintain a close relationship with WTC industries to ensure government understands impacts of 

world economy on WTC industries 
H 

Investigate options and develop additional land for AMC expansion over the short, medium and 

longer terms 
H 

Examine options and develop a plan for expansion of waterfront laydown area in consultation with 

stakeholders 
H 

Secure funding to complete land acquisition in the Latitude 32 Industry Zone, potentially through a 

contribution scheme 
H 

Strengthen and enforce planning regulations in the Latitude 32 Industry Zone to facilitate 

coordinated development 
H 

Balance extraction of strategic resource deposits with final cut and level plans for the Latitude 32 

Industry Zone 
H 

Medium Priority – Action or resolution desired for the near future 

Investigate and engage with industry on the impact of a new port on water temperature and water 

quality, and the subsequent impacts on ocean intake and outfall requirements of industry 
M 

Investigate ways to reduce unit cost of electricity for industry M 

Facilitate sharing information regarding current groundwater resources and industry usage M 

Coordinate communication and cross-industry cooperation between industries to manage known 

traffic issues 
M 

Investigate making public transport to and from the WTC more attractive and easier to use as part 

of any road and rail infrastructure upgrade 
M 

Establish a local industry procurement framework to promote local small businesses to major WTC 

industry, and collective purchasing arrangements to make procurement of locally produced 

materials more economical 

M 

Investigate opportunities to coordinate shut-down and maintenance timing across all industry to 

reduce costs and improve reliability of workforce procured 
M 

Develop and publish detailed land-use plans for the WTC area M 

Explore ways to improve the wider security of operations and management of crime in the area M 

Investigate opportunities to encourage new investment in value-adding processes and activities M 

Investigate carpark solutions in the AMC M 
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Proposed strategies Priority 

Streamline the process for prospective industry to acquire land for development in AMC M 

Accelerate development of infrastructure in new land developments in WTC M 

Foster the image of AMC as a vibrant and exciting place to be employed M 

Pursue opportunities to develop and advertise the AMC as a knowledge hub and technical leader 

for supporting resource industries  
M 

Work with industry to develop a guideline and environmental management framework for small to 

medium level enterprises 
M 

Liaise with the Australian Competition and Consumer Commission on anti-dumping law 

enforcement 
M 

Increase security to reduce vandalism and crime in the area M 

Encourage development of overnight truck parking facilities in the Latitude 32 Industry Zone to 

accommodate WTC industries with large truck operations 
M 

Low Priority – Action or resolution desired in the longer term 

Explore renewable energy supplies as an alternative to gas and electricity in the WTC L 

Roll-out a KIA-wide level safety induction included in industry baseline safety standards L 

Review Dangerous Goods legislation to make employment of apprentices under 18 more feasible 

for heavy industry 
L 

Encourage development of more local amenities (banks, dining, cafes, etc.) to promote the WTC as 

an attractive and vibrant place to work 
L 

Centralise and maintain database of KIA pipeline ownership L 

Install communal car-wash facilities at various points within the KIA L 

Continue to reduce visual amenity impacts using methods such as green landscaping as a means of 

buffering residents and non-local traffic from visual impacts 
L 
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 4. Cumulative Synergies 

The concept of industrial symbiosis – also referred to in literature as Industrial Ecology or By-product 
Synergy – refers to symbiotic exchange of materials and waste by-products between businesses in close 
proximity to one another to reduce waste volumes and reduce operating costs. The concept is defined by 
the World Business Council for Sustainable Development and the US Environmental Protection Agency as 
'the synergy among diverse industries, agriculture, and communities resulting in profitable conversion of by-
products and wastes to resources promoting sustainability’ (Mangan et al 1997). 

Industrial symbiosis is a subset of industrial ecology, with a particular focus on material and energy 
exchange. The principle of industrial ecology is a holistic approach to industrial planning by promoting a 
shift from traditional linear systems to closed loops found in nature, where resource inputs are reduced, 
waste transformed into inputs and energy is retained within the system (Gibbs 2008). Examples of 
industrial parks incorporating the principle of industrial ecology in their planning and implementation 
include: 

 Burnside Business Park (Halifax, Nova Scotia, Canada) 

 Coolum Eco-Industrial l Park (Queensland, Australia) 

 Dandenong LOGIS (Victoria, Australia) 

 Eco Plex (Los Angeles, California) 

 EcoPark (Hong Kong, China) 

 Innovista Eco-Industrial Park (Hinton, Canada) 

 Kalundborg Eco-Industrial Park (Denmark) 

 TaigaNova Eco-Industrial Park (Fort McMurrary, Alberta, Canada) 

The concept of industrial ecology is relatively new and is being applied increasingly to greenfields 
developments during the planning processs. However, the most successful examples of industrial parks 
have historically fostered industrial ecology through the progressive implementation of by-product 
exchanges (i.e. industrial symbiosis) driven by economic factors. In the international literature, one of the 
best examples of this evolutionary process is Kalundborg in Denmark, in which a web of over 30 by-product 
exchanges has grown since 1959 through independent, economically driven actions (Jacobsen 2006). A 
more strategic “top down” approach was adopted at a later date, once the advantages of industrial 
symbiosis had been demonstrated. Kalundborg is described in more detail in Appendix C.4. Also presented 
in Appendix C are four other major industrial areas selected for their economic performance 
characteristics. All of these promote industrial synergies as a key strength and basis of competition. 

This section provides an overview of the current level of industrial symbiosis within the WTC, by charting 
the evolution of synergies recorded between industries in the WTC, and identifying potential growth areas 
in the already complex web of industrial integration. 

 4.1 Evolution within the WTC 

Industrial symbiosis in the WTC – similar to the Kalundborg example – has been an evolutionary process, in 
which the integrated web of industrial synergies has grown over time since the area opened for industrial 
development in the 1950s (Dames & Moore 1990b, SKM & REU 2002a and SKM & REU 2007, CSRP 2008 
and CSRP 2010). The development of these interactions has been further facilitated by the Kwinana 
Industries Council (KIC) through a variety of initiatives among its industry members (Jones, Oughton, Rafty 
and Thomas 2007) and illustrates the importance of both “bottom up” and “top down” factors in 
maximising their potential. The isolation of industry in WTC to other industrial centres and major resource 
nodes has also been a significant influence on the co-location of compatable industries in this area. Trends 
in the growth of these synergies are an important means of highlighting the extent of industrial symbiosis 
in the area and the accompanying benefits to economic resilience. 
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Key Finding: 

Geographical isolation has been a major factor in the development of industrial synergies and a 
connected industrial community in the WTC. 

 

During industry engagement for this current study, several industries identified the value of industrial 
synergy in the region. In one example given, the industry described an extended shutdown of part of their 
plant for upgrading. It was claimed that had another industry not been able to provide them with the input 
material originally produced by the plant in question, their entire operation would have closed for 18 
months. 

Opportunities for industrial by-product re-use and co-location of industry are not static and tend to change 
over time in light of the following factors: 

 The demand for products and services may be filled by an industry existing within, or new to the WTC, 
another industrial area in WA or Australia, or internationally should a comparative advantage over 
any existing or potential WTC industry exist. 

 The demand for products and services may be filled by a substitute product or service. 

 Industry are in a continual state of flux dictated by the laws of supply and demand, and the 
knowledge and abilities of the entrepreneurs who propose new industries.  

The inclusion of potential industries in this study illustrates the opportunities that exist for industries to 
generate further industrial symbiosis, as well as to identify possible future opportunities for interaction 
with industries that may locate in the WTC in the future. 

 4.2 Trends in WTC Synergies – Kwinana Cluster 

Table 4-1 summarises trends in synergies involving Kwinana industries over a 23-year period from 1990 to 
2013. The number of participating industries is presented for all four studies and the number of different 
transactions of raw materials and products is also shown, both existing and potential. It can be seen that a 
number of companies transact more than one material with some other companies. This is particularly the 
case with the core process industries. Table 4-1 indicates that as of 2013 there were 158 transactions 
between industries, assuming interactions identified in previous studies still exist1. 

Table 4-1 Trends in WTC synergies between 1990 and 2013 – Kwinana Cluster 

 
1990 2002 2007 2013 

Participating 

Industries
1
 

13 28 31 27 

Existing Interactions
2, 3

 27 106 145 158 

New Interactions 

Identified 
- 79 39 13 

Interactions No Longer 

Existing 
Not Studied Not Studied Not Studied 11 

Potential Interactions 2 104 86 4 

1 Data collected from participating industries only – real value may be higher 

2 Many interacting industries exchange multiple raw materials, products and services 

3 Includes confirmed and unconfirmed 

  

                                                   
1
 Interactions described in the 2007 study were assumed to remain in existence unless data provided by industry indicated otherwise  
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In addition to the data collected from industry as part of this study, 2007 and 2013 information has been 
reinforced with data reported by The Cooperative Research Centre for Sustainable Resource Processing 
(CSRP 2008 and 2010), which produces periodic reports on the status of synergies in the KIA.  

The Cooperative Research Centre for Sustainable Resource Processing (CSRP) was established in 2003 to 
investigate and promote a number of case studies for sustainable resource processing, including Capturing 
Regional Synergies in the Kwinana Industrial Area (Kwinana Synergies Project). The Kwinana Synergies 
Project was set up to provide hands on support to the companies in the Kwinana Industrial Area to 
develop, evaluate and implement synergy opportunities. The project’s objective was to reduce the 
environmental impact of industry while enhancing business performance and meeting community 
expectations. 

The Kwinana Synergies Project was implemented by Curtin University’s Centre of Excellence in Cleaner 
Production (now referred to as the Sustainable Engineering Group (SEG)), with the support of many 
industry participants – Kwinana Industries Council (KIC), Alcoa,  BHP Billiton, Rio Tinto and the WA 
Government. Progress was reported monthly to the KIC Eco-Efficiency Committee which comprised 
representatives of core operating companies in the KIA, including CSBP, Tiwest (now Tronox), Verve Energy 
(now Synergy), Water Corporation, Kwinana Nickel Refinery and Coogee Chemicals. Additionally, three-
monthly industry review meetings were held to garner strategic direction advice from senior industry 
sustainability managers. 

The scope of the industrial symbiosis program by SEG is evidenced by the number of published authors 
over that period, including: Van Beers, D.; Van Berkel, R.; Biswas, W.K.; Bossilkov, A.; Lund, C.; Corder, G.; 
and Harris, S.  A sample of these published papers are included in the list of references (Section 10). 

Early CSRP research resulted in a set of priority synergy opportunities on the basis of their expected 
business and sustainability cases. As of 2007, industries had taken ownership of 47 of these synergies. The 
project outcomes also contributed to the development of collective strategies for the Kwinana region on 
the recovery and reuse of inorganic by-products, water, and energy. Key industries in the area as well as 
the KIC have made it a strategic priority to further develop resource synergies in Kwinana. 

Trends in the complexity and interdependency of WTC industries within the Kwinana Cluster is best 
illustrated by comparing transaction network diagrams between the 1990 study (Figure 4-1), 2002 study 
(Figure 4-2), 2007 study (Figure 4-3) and 2013 study (Figure 4-4). The colour of each transaction in the 
figures indicates the time of its origin and its current status. Some of the transactions reported in the 2002 
and 2007 studies have not been confirmed in the 2013 study, though are assumed to remain in existence. 
The potential industries identified in Figure 4-4 have not been linked into the network diagram due to 
commerical confidentiality constraints, though general descriptors of their likely inputs and outputs have 
been provided. 

Infrastructure, utilities and certain support industries provide numerous services to the core process sector 
which are not specifically identified in the network diagrams. For example, the Kwinana and Cockburn 
Power Stations (Verve), Fremantle Ports and Water Corporation do, or can, have interactions with all of the 
Kwinana industries through their mandated roles of service providers. 

It is evident from examination of the data that the degree of interaction between WTC industries has 
increased significantly over the past 23 years, demonstrating that industrial symbiosis is well established in 
the area. In comparing the 2007 and 2013 network diagrams, it is clear that growth in industrial symbiosis 
has stabilised, with the number of new interactions becoming progressively less. 

 

Key Finding: 

Industrial symbiosis in the WTC has been well established since the original 1990 study and has continued 
to mature through into 2013. 
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 4.3 Future Opportunities 

Survey respondents were asked to provide an indication of available outputs, required inputs and specific 
potential interactions between industries. 

As of 2013, there remains a number of inputs and outputs available for exchange between companies, 
however the number of untapped specific synergies identified has reduced from the 2002 and 2007 
studies. The network diagram presented in Figure 4-4 includes (where appropriate) the new synergies 
desired by participating WTC industries, further increasing potential industrial symbiosis within the area 
(represented by orange flows).  

The reduction in the number of future opportunities identified in 2013 compared against previous studies 
can primarily be attributed to either the lack of a specific local market or the inability of local input 
requirements to justify production by local industries. Potential synergies between industries are 
summarised in Table 4-2, along with available inputs and outputs. 

Table 4-2 Potential synergy opportunities identified by WTC industries 

 
Product 

Available outputs 

 Stormwater and waste water 

 Hydrogen 

 Fertilisers 

 Grain dust 

 Waste cartridges and membranes for recycling 

 Sludge recycling 

 Paint and plastics 

 Speciality alumina products 

 Oxalate 

 Red sand  

Desirable inputs 

 Liquefied chlorine gas 

 Helicopter services 

 Biofuel storage 

 Waste streams with suitable concentrations of nitrogen, phosphate and potassium. 

Waste streams with trace elements would also be desirable 

 Ammonium nitrate melt 

 Hydrogen plant 

 IT services 

 High purity petroleum coke 

 High purity toluene 

 Aluminium pellets 

 Paper bag manufacturers 

 Canola oil 

 Caustic soda 

 Sodium bisulphate 

 Sodium laurel sulphate 

 Coagulants 

 

Despite the challenging economic climate and the overall reduction in tangible potential synergies as 
identified in Table 4-2 and the network diagrams, four new industries are planned for the WTC. Phoenix 
Energy is investing in a $350M energy from waste plant, with the capacity to convert up to 300,000 tonnes 
of waste into energy, with an ash by-product suitable for brick making. The second addition is a 
confidential development, looking to take advantage of locating close to port facilities. The third facility is 
the Water Corporation’s East Rockingham WWTP. The fourth proposal is a mineral conversion plant by 
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Talison Lithium, to undertake value-added processing of lithium mineral concentrates from the 
Greenbushes mine, just north of Bridgetown. 

Although not represented at this stage by specific synergies, opportunities for material exchange between 
existing industries and proposed additions to the area should continue to be explored. The increase in the 
total WTC industrial area with the creation of the Latitude 32 Industry Zone and the AMC would tend to 
support the assertion that the lack of identified interactions does not indicate that there will be a 
slowdown in strategic industrial planning within the area. The potential synergy opportunities as outlined 
in Table 4-2 are likely to provide valuable input into this process. 

 4.4 Industrial Ecology and the Future of the WTC 

The WTC has evolved over time to embrace the concepts of industrial symbiosis. However, as with many 
established industrial parks moving towards a more sustainable production model, the focus has been on 
maximizing industrial synergies. This process is supported by the ongoing efforts of the Kwinana Industries 
Council and the Sustainable Engineering Group (SEG) (formerly the Centre of Excellence in Cleaner 
Production), who continue to research strategic opportunities in the area through the following studies 
(currently unpublished): 

 Industrial Symbiosis Development Models – Learnings and Achievements 

 A Framework for Synergy Evaluation and Development in Heavy Industries 

As evidenced by the data collected in 2013, new opportunities for direct product and waste exchange have 
significantly reduced over time. Although this could be partially attributed to the impacts of the Global 
Financial Crisis and the subsequent need to reduce expansion and consolidate existing operations, the 
inherent economic benefits of maximizing these synergies suggests that the WTC may be approaching 
equilibrium with respect to inter-company exchanges between current industries.  

Whilst this is a testament to the extensive planning by the Kwinana Industries Council and the level of co-
operation between operators within the WTC, the principles of industrial ecology include a number of 
additional collaborative strategies that have the potential to be investigated to further increase the 
sustainability of the area: 

 Shared logistics 

 Wastewater cascading 

 Green building retrofitting 

 District energy systems 

 Local education and training centers 

 Shared parking 

 Green technology purchasing blocks 

Whilst there is evidence that many of the above concepts have been occurring within the WTC (including 
common-user port facilities), there remains the potential to expand the scope of studies into industrial 
symbiosis in the WTC to focus on other concepts inherent in industrial ecology. This will be of particular 
importance given the emergence of the AMC and the Latitude 32 Industry Zone areas, which will allow the 
WTC to continue to grow as a sustainable industrial estate in the coming decades.  

The continued facilitation of integrated and continuous planning within the WTC underpinned by the 
principles of industrial ecology – particularly in the selection of new industry in the area – will be critical in 
securing the ongoing success of the WTC into the future. 
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 4.5 Comparative Advantage of WTC Synergies 

The number of synergies that have evolved in the WTC since the 1950s represent a significant feature of 
the region, with 158 interactions identified in Table 4-1. For comparison, the Kalundborg Eco-Industrial 
Estate discussed earlier in the section has 30 reported industrial synergies and is touted in international 
literature as a leader in industrial symbiosis (see Appendix C.4). The WTC has an opportunity to raise its 
international profile by more widely emphasising its significantly higher level of industrial symbiosis, and 
the potential opportunities that exist for new industries to leverage this. 

Table 4-2 has identified examples of potential synergies provided by industry during data collection. New 
industries have the opportunity to leverage spare capacity or take advantage of the unutilised 
opportunities specified. Section 4.4 describes how the Global Financial Crisis may have resulted in several 
industries curtailing expansion plans, resulting in lower reported potential synergy opportunities for this 
study. Ongoing engagement with industry and government, supported by any required studies to draw out 
a full range of potential synergies, should be considered as the first step in marketing the attractiveness of 
the WTC as a location to do business and leverage the variety of inputs and uptake of by-products 
available. 

Key Finding: 

The WTC has an opportunity to raise its international profile by more widely emphasising its significant 
existing industrial symbiosis credentials, and the potential opportunities that exist for new industries to 

leverage this. 

 

 4.6 Summary of Findings – Cumulative Synergies 

The key findings for Cumulative Synergies are: 

 Geographical isolation has been a major factor in the development of industrial synergies and a 
connected industrial community in the WTC. 

 Industrial symbiosis in the WTC has been well established since the original 1990 study and has 
continued to mature through into 2013. 

 The WTC has an opportunity to raise its international profile by more widely emphasising its 
significant existing industrial symbiosis credentials, and the potential opportunities that exist for 
new industries to leverage this. 

The WTC is geographically isolated from other major industrial centres and the major resource regions of 
WA. This isolation has allowed the area to evolve a unique connectivity of heavy, fabrication, support and 
service industries, with utilities and infrastructure to suit. A cooperative and amicable industrial community 
has also developed in tandem with the growing synergies of the WTC. 

The number of synergies that have evolved in the WTC represent a significant feature of the region, with 
158 interactions identified in the course of this study. For comparison, the Kalundborg Eco-Industrial Estate 
in Denmark, held as an global example of industrial symbiosis, has just 30 reported industrial synergies. 

Although not represented at this stage by specific synergies, opportunities for material exchange between 
existing industries and proposed additions to the area should continue to be explored. 
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 5. Environmental Performance 

The first part of this section provides a summary of publicly available data on the local environment with 
respect to noise, air quality, societal risk, groundwater, and the health of Cockburn Sound. 

The second part of this section then provides a summary and discussion of the responses to questions in 
the study survey that relate to environmental performance. The survey included four questions related to:  

 Environmental Management Systems (EMS) 

 Drivers for improvement of environmental performance 

 Constraints to improvement of environmental performance 

 Recent improvements in environmental performance 

Refer also to Section 3.1.8 for a synthesis of stakeholder views related to environmental performance. 

 5.1 State of Local Environment 

 5.1.1 Environmental Complaints 

Community and industry complaints related to environmental issues were obtained from local councils and 
the DEC as part of this study. While quantitive data was unavailable due to confidentiality restraints, 
qualitative data was provided by stakeholders engaged.  

Some complaints have been received by government stakeholders, with the complaints commonly around 
aspects such as noise, dust, odour, smoke, traffic and risk. Government stakeholders advised that annually 
there are very few complaints linked directly to industry within the WTC, the most common complaints 
being related to impacts on air quality. For example, it was advised that complaints have been received for 
the Latitude 32 Industry Zone relating to sand and dust drift from land clearing and noise, and for the AMC 
area relating to dust, sand drift and odour. 

 5.1.2 Cumulative Noise 

Acoustic noise modelling was undertaken for the KIC in 2010 by Herring Storer Acoustics (2011) taking into 
account changes that had occurred in the Kwinana Cluster area including removal of existing plants and 
incorporation of expansion or replacement plants since the model development in 2005.  

The changes did not significantly change the sound power levels of the plants and the predicted noise 
emissions were similar to those in 2005. It was also noted in the report that complaints from residential 
groups regarding industry noise from the Kwinana Cluster were reported to have significantly reduced 
since 2009 (Herring Storer Acoustics 2011). 

 5.1.3 Air Quality Management 

The influence of WTC industries on ambient air quality has historically been a significant concern for local 
residents and the community. The Environmental Protection (Kwinana) (Atmospheric Wastes) Policy (EPA 
1992) was developed as a management tool for ambient concentrations of sulphur dioxide (SO2) and dust 
emissions in the Kwinana Cluster which historically were the air pollutants of most concern (EPA 1999). The 
aim of the Environmental Protection Policy was to provide a framework for industry to manage their 
collective sulphur dioxide emissions. 

Routine monitoring of ambient SO2 concentrations at locations downwind of heavy industry within the 
WTC has been undertaken since the late 1980s at Hope Valley, Rockingham and Wattleup. Monitoring data 
for SO2 measurements at Wattleup, Hope Valley and Rockingham has been sourced from DEC Air 
Monitoring Reports and presented in Figure 5-1. 

SO2 concentrations (1-hour averaged) are presented as maximums (blue dots) and 99th percentiles (navy 
bars). Between 1994 and 2011 the National Environmental Protection Measure (NEPM) Ambient Air 
Quality (AAQ) standard for 1-hour averaged SO2 concentrations (0.2 ppm) was never exceeded at Hope 
Valley, Wattleup and Rockingham monitoring stations. 
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Figure 5-1 Annual maximum and 99th percentile 1-hour averaged SO2 concentrations recorded at Wattleup, 
Hope Valley and Rockingham (DoE 2004, DEC 2012). 

  



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Environmental Performance 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE 5-3 

It is noted that the Kwinana Environmental Protection Policy (EPP) is more typically applied for assessing 
impact of SO2 from industries within the buffer zone. For the Rockingham monitoring station, which is 
outside the buffer zone, the EPP specifies a limit of 0.24 ppm (700 µg/m

3
 at 0 °C, 1 atm) for 1-hour 

averaged concentrations. For the two monitors located within the buffer zone (i.e. Hope Valley and 
Wattleup) the applicable criteria to apply is 0.35 ppm (1000 µg/m3 at 0 °C, 1 atm), however for the purpose 
of simplicity, the lower NEPM criteria (0.2 ppm) is presented on Figure 5-1 for all three monitoring stations.  

There is no clear trend apparent in recorded concentrations consistent across all three monitoring stations 
over the 18 years of data presented. Apart from a maximum recorded concentration approaching the 
NEPM criteria at Hope Valley in 2007, the highest levels recorded are comfortably below both NEPM and 
Kwinana EPP criteria levels. 

Reductions in ambient SO2 concentrations were noted with the introduction of a natural gas supply to 
Kwinana in the 1980s (EPA 1999). With some industries flagging increasing costs and difficulty in securing a 
reliable supply of natural gas in the WTC (Section 3.1.3 and 3.1.8) it is possible that ambient SO2 
concentrations could increase if coal starts to replace natural gas as suggested during stakeholder 
interviews by industries currently reliant on gas for power. 

In addition to SO2, a selection of other air pollutants classified as air toxics are monitored by the DEC in 
Kwinana as part of the Background Air Quality Study (DEC 2011). In their recent publication summarising 
the results of monitoring between 2005 and 2010, it was found that levels of air toxics recorded in the KIA 
and surrounds were comparable to levels elsewhere in the Perth metro area with no monitored substances 
recorded at levels of concern for the majority of people (DEC 2011). The study attributed any elevated 
levels of air toxics mostly to smoke events in the south-west of WA. 

Further to the monitoring data collected by the DEC, the Telethon Institute for Child Health Research 
conducted a respiratory health study in 2009, focusing on the lung function of 5-12 year olds going to 
school in Kwinana. The study was conducted in response to community concern about Kwinana air 
emissions. The study found that the lung function of Kwinana children was comparable to other Perth 
children (Telethon Institute for Child Health Research 2011). 

 5.1.4 Societal Risk 

Societal risk refers to the risk experienced in a given time period by all those exposed. Societal risk criteria 
are used to assess the risks to communities or to society from any hazardous activity. A study conducted by 
GHD in 2008 quantified the cumulative risk from KIA (GHD 2008). A 2007 scenario of KIA was modelled, 
which found that societal risks on the local residential population are dominated by transport and pipeline 
infrastructure rather than fixed plant within the KIA. The report advised that ongoing focus is required on 
the Motorplex facility to prevent future land-use conflicts. Overall, the societal risks to the offsite 
residential population were not significant, and were found to be below the EPA’s tolerability criterion 
(GHD 2008). 

A future development scenario was modelled for the KIA which included the expansion of industry towards 
the south as part of the Rockingham Industry Zone and towards the north-east as part of the Latitude 32 
Industry Zone and the proposed Outer Harbour development. The results showed an approximate 25% 
increase in societal risk when compared to the 2007 KIA case. However in both scenarios the results were 
still within the acceptable limits of risk for local residents (GHD 2008). 

The current Land Use Safety Planning associated with the KIA was assessed as being compliant with EPA 
criteria (DoIR 2008). As the KIA forms a part of the WTC, the report should in the future be updated to 
include the influence of AMC and the Latitude 32 Industry Zone industrial development on societal risk, 
especially given the high reliance on road infrastructure likely to be associated with the Latitude 32 
Industry Zone. 
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 5.1.5 Groundwater Resources 

As discussed in Section 3.1.4, the availability of groundwater resources in the WTC is of significant interest 
to government and industry stakeholders. Groundwater resources for WTC industry is managed under the 
Cockburn Groundwater Area Water Management Plan (DoW 2007). In December 2011, DoW released the 
Cockburn groundwater area water management plan: Evaluation Statement 2007-2011 (DoW 2011), 
documenting the status of current superficial and confined aquifers in the region. Table 5-1 summarises 
local groundwater allocations as reported by DoW (2011). 

Table 5-1 Groundwater allocation change between 2007 and 2011 (DoW 2007, 2011) 

Aquifer Subarea 
Allocation Limit 

(GL/yr) 

Licenced 

entitlements 

(DoW 2007) 

(GL/yr) 

Licenced 

entitlements 

(DoW 2011) 

(GL/yr) 

Groundwater 

available for 

allocation (2011) 

(GL/yr) 

Superficial Kogalup 11.46 8.40 No change 3.05 

Superficial Thomsons 8.70 6.85 No change 1.85 

Superficial Valley 7.70 6.72 No change 0.98 

Superficial Wellard 10.32 6.14 No change 4.18 

Leederville Combined 1.35 1.50 No change 0 

Yarragadee Combined 5.15 5.56 5.15 0 

 

The Evaluation Statement for 2007-2011 reported no change in groundwater allocations for superficial and 
Leederville aquifers, the latter remaining over allocated by 0.15 GL/yr. Improved management of 
groundwater by DoW has resulted in unused entitlements for the Yarragadee aquifer being recouped since 
2007, restoring this aquifer to its allocation limit of 5.15 GL/yr.  

 5.1.6 Cockburn Sound Water Quality 

The latest State of Cockburn Sound annual report was reviewed to determine the influence of industry 
activity on the environmental health of Cockburn Sound. The Cockburn Sound Management Council 
undertakes monitoring and scientific studies of marine health indicators, such as seagrass, light 
attentuation, phytoplankton biomass, safe seafood for eating, and clean waters for swimming and boating. 

The report found that Cockburn Sound is generally in good health with some aspects requiring further 
attention. It is also noted in the report that environmental outcomes in Cockburn Sound have improved 
from previous years (Cockburn Sound Management Council 2012).  

 

Key Finding: 

Environmental aspects including noise, air quality, societal risk, groundwater and the marine 
environment of Cockburn Sound are being well managed by industry and government. 
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 5.2 Survey Responses 

 5.2.1 Environmental Management Systems 

Industries were asked to state whether they have an Environmental Management System (EMS) in place 
and to provide details as to the nature of their EMS. All 27 participating industries provided information on 
their EMS, which is presented and compared to the 2007 data in Figure 5-2. Note, the 2007 data was only 
collected for KIA/KIC industries as per the scope of that study. For the purpose of comparison, 2013 data 
has been presented in two columns, one for KIA/KIC only and the other for all participating WTC industries. 

 

Figure 5-2 Comparison of the types of Environmental Management Systems implemented by WTC industry 
between 2007 and 2013 

Most WTC industries that responded to the survey have an EMS in place, with 74% either accredited to ISO 
14001 standards, using a non-accredited EMS, or developing an EMS for their operations. This is lower than 
the reported level in the 2007 study of 82%. Further interrogation of the data was undertaken to 
understand the difference between 2007 and 2013. It was found that in the 2013 data, only one KIA 
industry participant did not report having an EMS while only two AMC industries reported the use of an 
EMS, neither of which is ISO 14001 accredited. 

It seems reasonable to conclude that the increase in industry reporting no EMS in place is more a 
consequence of expanding the scope of this study in 2013 and of the different scale and nature of industry 
between different zones within the WTC; larger more established heavy industry would be more likely 
required to employ EMS as part of operations, while smaller mixed industry operations with less potential 
for emissions would not necessarily require an EMS in their licence to operate. 

The growing level of ISO 14001 accreditation reflects industry’s continuing commitment to manage its 
environmental performance to minimise environmental impacts and meet community expectations. EMS 
accreditation also keeps businesses competitive in the domestic and international marketplace where 
customers and suppliers are using EMS accreditation as selection criteria for procuring goods and services. 

Key Finding: 

ISO 14001 accreditation levels in the WTC have increased since 2007, particularly so for KIA industries. 
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 5.2.2 Drivers for Improvement of Environmental Performance 

Industries were asked to nominate the driving forces behind improving their environmental performance 
over the coming year. In the 2013 study, 17 of the 27 participating industries responded to the question 
and nominated the key drivers pushing their company to improve its performance, which are presented 
and compared to 2007 data in Figure 5-3.  

Similar to 2007, the majority of participating industry stated that the requirements of their EMS, 
compliance with legislated conditions, and managing community concern are the major drivers for 
improving their environmental performance. In their survey responses, several industries documented 
their frustration towards what is felt to be increasing regulatory reporting and monitoring requirements, 
tying up resources that would be rather be spent on improving environmental performance in operations. 
These data reinforce the sentiments expressed during industry interviews (Section 3.1.8). 

Industry also identified a number of new drivers since the 2007 study for improving environmental 
performance, including commercial benefits and maintaining their social licence to operate. 

 

Figure 5-3 Drivers for improved WTC industry environmental performance 
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 5.2.3 Constraints for Improvement of Environmental Performance 

Industries were asked to nominate any constraints to improving their environmental performance over the 
coming year. 26 of the 27 participating industries responded to this part of the questionnaire. The 
percentage of industries that nominated a particular factor as a constraint is shown for various potential 
constraints and compared with 2007 responses in Figure 5-4.  

The most common constraint to improving environmental performance continues to be a financial one, 
increasing from 38% in 2007 to 62% in 2013, suggesting that many companies have already reached the 
point where the costs of improving environmental performance outweigh the benefits that would be 
gained. It may also suggest that the cost of bringing on additional staff or external resources to improve 
environmental performance is becoming prohibitive. 

Constraints attributed to legislative and government issues was reported by 31% of respondants in 2013, 
though there was no data available to identify specific constraints. This was a new issue, and was not 
previously identified in previous studies. Whilst there have been substantial increases in some constraints, 
technical expertise as a limitation has reduced from 24% to 4%, suggesting that WTC industries have 
developed more in-house capability for managing their environmental performance. 

 

 

Figure 5-4 Constraints to improved WTC industry environmental performance 
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 5.2.4 Recent Improvements in Environmental Performance 

Participating industries were asked to describe any environmental improvements made over the last five 
years, or improvements they would realise in the coming year, under the following categories: 

 cleaner production 

 waste minimisation 

 energy efficiency 

 water recycling/reuse 

 noise abatement 

Surveyed industries were also asked to provide details on any recognition they have received for this work 
(e.g. community or industry awards). The response to this section of the survey highlights the high and 
improving standard of work being performed by many of the industries within the WTC, both large and 
small, to optimise their production processes and improve their interaction with the local community. 
Many of these initiatives required considerable investments by the industries concerned. These 
investments have, in most cases, returned significant benefits to the community and the individual 
companies. Broad benefits of this work include: 

 Reduced environmental impacts on the surrounding community. 

 Better community understanding of environmental aspects of the industrial operations. 

 Significant financial benefits. 

 Improved sustainability of the industries. 

 Resolution of disposal and operational issues. 

Some of these benefits have been achieved only because of the unique clustering effects of the WTC, 
which have arisen due to its historic geographic isolation. The co-location of heavy industrial facilities has 
enabled these industries to reduce costs associated with the transport of materials between sites (such as 
gaseous raw materials), utilise the efficiencies gained through activities such as the cogeneration of 
electricity and steam (which can be used for process heating requirements) and exploit other synergies 
that would not have been possible if the industries had developed in isolated industrial precincts.  

 

Key Finding: 

WTC industry are leveraging industrial symbiosis to avoid unnecessary environmental impacts that 
would occur if they operated in isolation. 

 

 5.2.4.1 Cleaner Production 

WTC industries were asked to provide details on the initiatives they are undertaking to improve their 
production processes, illustrating significant progress in many areas, such as dust and greenhouse gas 
emissions. Some of the improvements described are listed below: 

 Verve energy has replaced a 40 year old plant with high efficiency gas turbines. 

 Cockburn Cement has installed an exhaust bag filter on one of their kilns, reducing emissions, with 
similar investment in a second kiln planned for completion. 

 Co-operative Bulk Handling has implemented measures to reduce site dust emissions. 

 Fremantle Ports has implemented measures to capture and manage wastewater, and monitor and 
mitigate dust emissions. 

 BP Refinery has implemented measures to reduce particulates and carbon dioxide emissions. 

 CSBP has invested in new technology resulting in a reduction of nitrous oxide emissions by over 80%, 
and reduced particulate emissions in one of their plants by over 80%. 
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 5.2.4.2 Waste Minimisation  

Many WTC industries are implementing waste minimisation and recycling programs. A list of the major 
improvements cited by participating industries is provided below: 

 BP Refinery has implemented measures to reduce water effluent and increase paper recycling. 

 Fremantle Port has developed and implemented a Waste Management Plan. 

 Cockburn Cement is using Woodman Point wash plant oversize waste for rehabilitation and 
revegetation of Munster quarry areas. 

 Degrémont is recycling products where possible. 

 Nufarm has continued to recycle waste packaging. 

 Alcoa is undertaking trial programs to explore residue reuse opportunities. 

 5.2.4.3 Energy Efficiency 

Energy efficiency measures are being adopted by a number of WTC industries, with both large initiatives as 
well as small initiatives. Some of the recent measures initiated in the last five years are: 

 Pentair has introduced a cold roll process resulting in a reduction in gas consumption by 8%. 

 Water Corporation has implemented Energy Efficiency Targets and Plans at high energy use plants; 
with biogas re-use, state of the art technology, and renewable energy sources being used at some of 
their plants. 

 Verve Energy has installed high efficiency gas turbines. 

 Alcoa has received recognition with the inaugural Australasian Industrial Research Group medal for 
the Biological Oxidase Destruction Project, ground breaking technology that reduces the company’s 
energy use. 

 Tronox has achieved 40% energy reduction with new technology driers. 

 BP Refinery has a continuous improvement program in energy reduction which has recorded year-on-
year energy efficiency improvements. 

 BHP Billiton Nickel West has steam/net gas efficiency improvements with steam condensate re-use. 

 Fremantle Port has implemented an Energy Management Plan. 

 5.2.4.4 Water Recycling/Reuse 

Water efficiency and recycling initiatives implemented by a number of industries include: 

 Pentair has implemented the use of recycled water in their cement liner. 

 The 2011 State Water Awards “Waterwise Business” was given to Water Corporation KWRP 
Customers (BP, Tronox, International Power Mitsui and CSBP) for achieving significant water savings 
in their respective businesses. 

 Water Corporation has recycled over 13% of their wastewater at 76 sites, including those in the WTC, 
with water efficiency management plans in place for all major Water Corporation WTP and WWTPs. 

 International Power Mitsui has reduced the use of scheme water and has increased the use of 
recycled (KWRP) water at the Kwinana Cogeneration Plant. In 2010/2011, the Kwinana Cogeneration 
Plant won the Water Corporation Platinum Award for waterwise business, and was a finalist in the 
AWA WA Water Awards 2011. 

 Alcoa achieved the Wastewater Business Bronze Award (Water Corporation). 

 Cockburn Cement has established wetlands at Munster Plant for recycling water. 

 Polysius Australia (Thyssen Krupp) has implemented water saving measures at their AMC operations. 
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 5.2.4.5 Noise Abatement  

Noise abatement initiatives implemented by WTC industries include: 

 International Power Mitsui has improved motors and fans in the cooling tower at the Kwinana 
Cogeneration Plant, resulting in noise reductions. 

 Alcoa has implemented occupation noise programs which have driven a number of improvements in 
plant areas in order to minimise noise exposure to employees, and all new equipment has to meet set 
noise standards. 

 CSBP has undertaken many noise abatement projects, each based on noise surveys which identify key 
priority areas to be addressed. 

 Tronox has implemented noise abatement programs including quieter fans, motors, and pumps. 

 BP Refinery has implemented noise assessment and implementation of projects to reduce noise, for 
example installing a RCU stack silencer. 

 Fremantle Port has undertaking noise modelling as part of any new developments in the WTC area 
and are focusing on reducing rail noise. 

 Cockburn Cement has implement measures to reduce noise including a curfew on washdown 
activities. 

 CBH has upgraded cladding to reduce noise. 

 

Key Finding: 

WTC industries are continuing to make incremental capital improvements and operational changes that 
improve their efficiency and reduce environmental and community impacts. 

 

 5.3 Summary of Findings – Environmental Performance 

The key findings for Environmental Performance are: 

 Environmental aspects including noise, air quality, societal risk, groundwater and the marine 
environment of Cockburn Sound are being well managed by industry and government. 

 ISO 14001 accreditation levels in the WTC have increased since 2007, particularly so for KIA 
industries. 

 WTC industry are leveraging industrial symbiosis to avoid unnecessary environmental impacts that 
would occur if they operated in isolation. 

 WTC industries are continuing to make incremental capital improvements and operational changes 
that improve their efficiency and reduce environmental and community impacts. 

Industry reported that environmental management systems (EMS), licence conditions and community 
expectations are the main drivers for improving their environmental performance. Industry also flagged 
that regulatory requirements for monitoring and reporting were becoming excessive, tying up resources 
they would rather be spending on environmental improvement initiatives. 
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 6. Social Benefits  

The social benefits analysis aims to identify the key social benefits to the local and wider community that 
flow from existing industrial activities in the study area.  

The social benefits study obtained information from four main sources:  

 Questionnaire responses from industries. 

 Interviews with representatives from the City of Kwinana, City of Cockburn and City of Rockingham. 

 A review of information contained in the strategic plans of the three local authorities. 

The criteria for determining social benefits associated with the WTC relate to the following:  

 Direct and indirect employment provided by industry to the local community and wider community. 

 Services and social initiatives provided to the industry workforce. 

 Sponsorship and funding support for local community initatives and groups. 

 Industries' attempts to understand and positively respond to significant local community concerns. 

The area defined as the WTC local community incorporates the local government areas of Kwinana, 
Cockburn and Rockingham. An overview of community values, visions and critical issues identified by these 
city councils is summarised in Sections 6.1 to 6.3 respectively, supplemented by demographic data 
presented in Appendix D. A synthesis of industry survey response is provided in Section 6.4. 

Australian Bureau of Statistics 2011 Census data were applied in this analysis as they are the most readily 
available and detailed population and demographic data. It is also consistent with the period of data 
collected from WTC industries. The ability of ABS Census data to be compared across areas and regions and 
broken into small area collection districts also makes them ideal for focused demographic analysis such as 
this case. Analysis was undertaken for the whole of each Local Government Area (LGA); Kwinana, Cockburn 
and Rockingham. Census data are considered the most accurate data available at this level. 

 6.1 City of Kwinana1  

 6.1.1 Demographic Profile 

An overview of the key demographic baseline information identified for City of Kwinana has been provided 
in Appendix D.1. A snapshot of relevant data is presented below: 

 Based on the 2011 census, the current population of the City of Kwinana is 28,657. Since 1996 the City 
of Kwinana has experienced an population growth of 49.4% between 1996 and 2011. The highest 
period of population growth was between census years 2006 and 2011, where the population 
increased by 25.2% (from 22,880 to 28,657 residents). 

 The weekly median family income within the City of Kwinana reached $1,451 in 2011. This represents 
growth of 135% since 1996. When compared to the Perth metropolitan area over a similar timeframe, 
it is apparent that the City of Kwinana has a lower average family income. 

 In 2011, the City of Kwinana labour force totalled 13,290 people. This represents a 72% increase on 
1996 figures of 7,726 people.When compared to the Perth Metropolitan Area, the City of Kwinana has 
a smaller percentage of residents in full time employment. However, this is trending upwards towards 
the Perth Metropolitan Area average. 

 In 2011 the largest industry of employment within the City of Kwinana was the manufacturing 
industry, employing 13.4% of all workers within the City. This was followed by the retail (11.2%), 
construction (10.9%) and health care and social assistance (10.1%) industries. In 2011 the dominant 
occupation in the City was ‘Technicians and trades workers’ at 20.6%. 

                                                   
1
 Kwinana changed status from Town to City on 17 September 2012. This report refers  to Kwinana as a City regardless of the time period 

of the data being presented. 
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 6.1.2 Community Vision 

The City of Kwinana Strategic Community Plan (2013) outlines the city’s vision statement for the future: 
“Kwinana 2030: Rich in Spirit, Alive with Opportunities, Surrounded by Nature – it’s all here!”.  

This reflects the community’s desire for a place in 2030 of great community spirit and events, with 
beautiful bushland and parks and a city centre that is bustling with specialty shops and restaurants. A place 
that is well planned and achieves a balance of semi-rural, urban, coastal and industrial developments, with 
abundant employment and education options and great public transport. 

The City of Kwinana has four stated community aspirations contained within its Strategic Community Plan, 
each of which include a series of Objectives and Strategies (City of Kwinana 2013): 

 Rich in Spirit: Objectives include: 

o Protect and enhance community identity 

o Inspire and strengthen community spirit 

o Facilitate improved community safety and reduced crime levels 

o All sections of the community are supported by the provision of relevant community and 
human services 

o Actively work with the community to build local capacity 

o Increase the prevalence of volunteering in Kwinana 

o Develop and celebrate arts and culture in Kwinana 

o Preserve and promote Kwinana’s unique heritage 

o Improve levels of disability access and inclusion throughout the community 

 Alive with Opportunities: Objectives include: 

o Residents have access to a large and varied range of job opportunities that are available 
locally 

o The community has a choice of quality public and private facilities to meet their education 
and training needs throughout their life time 

o The City Centre is home to a thriving range of specialty shops, restaurant and family 
entertainment venues and an active night-life while neighbourhood centres are revitalised 

o The Western Trade Coast Industrial Precinct is developed in a timely and co-ordinated 
manner with maximum leverage being gained from investments in new infrastructure 

o Stimulate economic development and encourage diversification 

o Provide a best practice development approval system that attracts and retains business 
investment in the area 

 Nature – preserve and enhance: Objectives include: 

o Improve conservation of biodiversity and protection of native vegetation 

o Ensure high levels of environmental protection are achieved in new developments 

o Educate and promote improved environmental and land management 

o Promote the use of renewable energy within the City of Kwinana and reduce energy use 
where possible 

o Encourage and exercise best practice water management 

o Understand the impacts of climate change and take a risk management approach to 
addressing these effects in future planning 
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 It’s all here – services, facilities, diverse lifestyles: Objectives include: 

o Residents are provided with a range of multifunctional community places and accessible 
recreation facilities 

o The community has easy access to well-equipped, quality parks and public open spaces 

o The Kwinana community is well serviced by government and non-government services 

o Create diverse places and spaces where people can enjoy a variety of lifestyles with high 
levels of amenity 

o Actively improve the appearance of streetscapes throughout the City 

o To provide a safe and efficient integrated network of roads, footpaths and cycle routes 
supported by a good public transport system 

 6.1.3 Community Perspective 

On 18 December 2012, two members from the study team met with senior management for the City of 
Kwinana to discuss the city's vision with respect to the WTC. The following key points were covered during 
the meeting: 

 Kwinana has historical roots tied to industry. This connection is important. 

 State is "post boom" but local industry is still hurting - wages and high Australian dollar are significant 
issues facing industry in the city. 

 Industry is perceived to be generally good at supporting the Kwinana community, and sharing 
equitably with other local councils. 

 Industry supports local community initiatives. Without industry support, the costs for some of these 
activities would flow onto local government which in turn would flow onto rate payers. 

 The suburb of Medina used to be a regular source of complaints about industry activity. It is believed 
that the landfill hill has provided a visual and noise barrier. 

 Concern still exists around the societal risk presented by the location of the Motorplex within the 
buffer zone and expansion of industry near this site. 

 The proposed buffer boundary extension near Mandogalup is to protect industry from urban 
encroachment. A legislated buffer boundary (firm line in the map) would be good to resolve 
ambiguity around this area of the buffer. 

 Road and rail is "ok" in the WTC and inconveniences are generally minor. The main issues for workers 
and locals are around shift changes and major shutdowns. 

 6.2 City of Cockburn 

 6.2.1 Demographic Profile 

An overview of the key demographic baseline information identified for City of Cockburn has been 
provided in Appendix D.2. A snapshot of relevant data is presented below: 

 Based on the 2011 census, the current population of the City of Cockburn is 88,062 people. Since 
1996 the City of Cockburn has experienced an population growth of 53.6% between 1996 and 2011. 
The highest period of population growth was between census years 2006 and 2011, where the 
population increased by 19.2% (from 73,885 to 88,062 residents). 

 The weekly median family income within the City of Cockburn reached $1,820 in 2011. This 
represents a growth of 141% since 1996. 

 In 2011, the City of Cockburn labour force totalled 47,458 people. This represents a 72.7% increase on 
1996 figures of 27,483 people. When compared to the Perth Metropolitan Area, the City of Cockburn 
population has a greater percentage of residents in full time employment. 
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 The City of Cockburn supports employment in a diverse range of employment industries. In 2011 the 
largest industry sectors of employment within the City of Cockburn were the manufacturing sector 
and the healthcare and social assistance industry with 11.2% and 11.1% of workers within the City 
respectively. This was followed by retail trade (10.8%), construction (10.5%) and education and 
training (7.9%). In 2011 the dominant occupation within the City of Cockburn was ‘Technicians and 
trades workers’, closely followed by Professionals. 

 6.2.2 Community Vision 

The City of Cockburn's Strategic Community Plan (2012) describes the city's vision of representing a 
significant area in the Perth's metropolitan area. The city's mission statement is "to make the City of 
Cockburn the most attractive place to live, work, visit and invest in, within the Perth metropolitan area".  

The City of Cockburn has identified seven key themes for achieving their vision (City of Cockburn 2012): 

i. Growing the City: Cater for a population expansion of around 25,000 new residents and increase the 
amount of serviced industrial land. 

ii. Community and Lifestyles: Provide existing and new residents with high quality services, safe places 
to recreate and interact, as well as activities for their leisure time. 

iii. A Prosperous City: Create opportunities for businesses to develop, helping people to access 
education and/or improve their skills and increase local employment and career opportunities. 

iv. Environment and Sustainability: Protect, manage and enhance our unique natural habitats, manage 
our natural resources sustainably and minimise risks to human health. 

v. Infrastructure: Create and maintain sporting, educational, social facilities, waste and other civic 
requirements for our community. 

vi. Moving Around: Develop road, pedestrian and cycleway networks to facilitate the safe movement of 
people and goods. Advocate for improvements to the public transport system. 

vii. Leading and Listening: Lead the community through an exercise of stewardship over the City's assets 
and resources, and listen and engage with our residents and ratepayers.  

 6.2.3 Community Perspective 

On 10 January 2013, three members from the study team met with senior management for the City of 
Cockburn to discuss the city's vision with respect to the WTC. The following key points were covered during 
the meeting: 

 Cockburn has had an active involvement in the WTC over the last decade, particularly so in the last 
five years, with representation on the WTC industries committee and sub-committees. 

 Cockburn has had responsibilities with respect to the Hope Valley-Wattleup Development Act 2000 
and is represented on the AMC Business Owners Association. 

 Lot intensity in the AMC is an issue. Industries are pressed for space and expanding into their carpark 
areas. 

 Lack of finality for the Outer Harbour is limiting development. There is a need to finalise the Outer 
Harbour Study to resolve main east/west artery road planning issues. The final choice of the 
east/west artery will affect the traffic flows and potential congestion in the area. There is a concern 
that freight vehicles from the proposed Intermodal freight facility in the Latitude 32 Industry Zone 
might cut across Russell Road or other minor east/west roads to travel north. 

 The intersection of Russell Road and Rockingham Road is a Staggered-T design, which leads to traffic 
congestion. Other traffic issues are associated with Power Avenue and Wattleup Road. 

 The EPP (buffer zone boundary) is not a statutory requirement and this is leading to residential 
conflicts near Woodman Point WWTP, Mandogalup and Meve Estate. 
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 6.3 City of Rockingham 

 6.3.1 Demographic Profile 

An overview of the key demographic baseline information identified for City of Rockingham has been 
provided in Appendix D.3. A snapshot of relevant data is presented below: 

 Based on the 2011 census, the current population of the City of Rockingham is 101,365 people. Since 
1996 the City of Rockingham has experienced an population growth of 74.3% between 1996 and 
2011. The highest period of population growth was between census years 2006 and 2011, where the 
population increased by 22.7% (from 82,644 to 101,365 residents). 

 The weekly median family income within the City of Rockingham reached $1,656 in 2011. This 
represents a growth of 141% since 1996. 

 The City of Rockingham has a slightly lower weekly median family income when compared to the 
Perth Metro Area. Furthermore the Perth Metro Area has experienced similar growth to the City of 
Rockingham in regards to weekly family income over a similar time period. 

 In 2011, the City of Rockingham labour force totalled 49,646 people. This represents a 101.2% 
increase on 1996 figures of 24,675 people. When compared to the Perth Metropolitan Area, the City 
of Rockingham has a lower percentage of residents in full time employment. 

 In 2011 the largest industry sectors of employment within the City of Rockingham were 
manufacturing, construction and retail trade with 12%, 11.5% and 11.3% of workers within the City 
respectively. This was followed by healthcare and social assistance (10.1%), public administration and 
safety (10%) and education and training (6.9%). In 2011 the stand out dominant occupation within the 
City of Rockingham was ‘Technicians and trades workers’ with a 21% share of all occupations. 

 6.3.2 Community Vision 

The City of Rockingham's Community Plan (2011) outlines the city's vision for being recognised as safe, 
liveable and sustainable community. The vision is divided into four broad classifications, supported by 16 
community aspirations, detailed below: 

 Community: Aspirational goals include: 

o Specific and Special Needs - An involved and engaged community enjoying a lifestyle that 
caters for all residents, including those with specific or special needs. 

o Community Safety - A safe community where residents feel secure, relaxed and 
comfortable within their home, work and social environments. 

o Culture, Arts and Education - A vibrant community, enjoying access to a wide range of 
educational, cultural and artistic activities and a wide range of other social opportunities. 

o Health and Recreation - A healthy community engaging in positive and rewarding lifestyles 
with access to a range of passive and active recreational and personal development 
opportunities. 

 Infrastructure and Services: Aspirational goals include: 

o Infrastructure and Planning - Community facilities and services delivered in a timely 
manner, able to meet expectations and serve new and growing neighbourhoods. 

o Infrastructure, Construction and Planning - Civic buildings, public places and transport 
infrastructure of contemporary design constructed and maintained using best practice 
principles. 

o Facilities and Services - Community facilities and services that are well utilised, accessible 
and cost effective and where appropriate, multi-functional. 

o Alternative Transport Systems - Transport systems that facilitate better use of public 
transport and promote non-car alternatives. 
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 Environment and Land Use: Aspirational goals include: 

o Climate Change - Planning systems, infrastructure standards and community awareness 
programs that serve to acknowledge and mitigate the impacts of climate change. 

o Coastal and Bushland Reserves - Coastal and bushland reserves that are well utilised and 
managed in a way that will preserve them for future generations to enjoy. 

o Land-use and Development Control - Planning for population growth to ensure that future 
development and land uses contribute to a sustainable city that provides for a genuinely 
desirable lifestyle. 

o Carbon Footprint and Waste Reduction - Carbon footprint reduction and waste 
minimisation programs centred upon public awareness and the use of new technologies. 

 Civic Leadership: Aspirational goals include: 

o Image and Self Esteem - A community that is welcoming and desirable in the eyes of 
residents and non-residents alike. 

o Economic Development - Economic development opportunities that make visiting, living, 
working and investing in the City of Rockingham an attractive proposition. 

o Governance - Governance systems that ensure decision-making and resource allocation is 
accountable, participative and legally and ethically compliant. 

o Community Engagement - A Council which engages with all elements of the community in 
order to make decisions that respect Rockingham's unique sense of place whilst positively 
contributing to its future prosperity. 

 6.3.3 Community Perspective 

On 18 December 2012, two members from the study team met with senior management for the City of 
Rockingham to discuss the city's vision with respect to the WTC. The following key points were covered 
during the meeting: 

 Rockingham's vision for planning near the WTC zones is an orderly, transitional land-use allocation 
that does not impact on existing residents. 

 Employment and training is highly valued by Rockingham for economic growth. 

 Rockingham supports an update of the buffer zone boundaries based on sound scientific research and 
review. 

 Noise was an issue back in the 2007 study but the issue seems to have dropped off the radar for 
residents. 

 With the increase in vehicle traffic in the area, particularly along Patterson Rd, industry should 
account for visual impacts. Developments that are highly visible are considered more likely to raise 
concerns. A 50m vegetative buffer would be desirable. 

 6.4 Survey Responses 

The following sections provide a summary and discussion of the responses to questions in the study survey 
that relate to the social benefit analysis. This section discusses WTC industry responses to questions 
related to employment, training, earnings, employee benefits and community relations.  

 6.4.1 Employment 

22 of the 27 (81%) respondents to the survey provided information relating to the gender and occupational 
structure of their full time workforce. 15 of the 27 (56%) respondents returned the same information on 
their part time workforce, though several respondents noted they did not employ part-time staff in 2010-
11. The total full-time WTC workforce of responding organisations was 3,653 and the total part-time and 
casual workforce was 169 people. Figure 6-1 shows the trend in employment by category. 
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Figure 6-1 WTC employment by category 

 

Table 6-1 shows that the highest proportion of the current full-time workforce (excluding contractors) are 
employed in production and transport (35%), which are typically semi-skilled jobs. This grouping has 
traditionally been the highest type of employment, closely followed by tradespeople. There are no 
noteworthy trends of employment types emerging from data collected from the previous studies. 

While the workforce is predominantly male, women are best represented in the professional (19%) and 
clerical and administrator (64%) categories. This is consistent with the data collected in the 2002 and 2007 
studies. There is a demonstrated gradual increase over time in the proportion of female employees in an 
otherwise heavily male oriented industrial zone. While there are no major changes in the type of 
employment for female employees in the WTC, it is noted that the number of female tradespeople, 
production and transport staff, and professionals shows continual, albeit small, growth. 

Table 6-2 shows that the highest proportion of the part-time and casual workforce is reasonably well 
distributed across clerical and administrative, labourers, trades and professionals (between 18% and 23%), 
with only 16% of the part-time and casual workforce engaged in production and transport or in 
management.  

It is significant that the gender ratio of part-time and casual at the time of this study is the opposite of 
previous years, with over half (59%) the part-time and casual workforce being female. The only 
employment types dominated by males in part-time and casual work were production and transport, and 
labourers.  

In addition to the survey responses provided by industry, the KIC has advised of two programs it is running 
to improve diversity in the the local workforce. 

 The KIC Workforce and Education Committee runs the iWomen project, aimed at providing year 10 
female students with information about the diversity of careers and job opportunities in the KIA for 
women. 

 The KIC School Based Traineeship initiative, which includes areas such as Metals and Engineering, 
Telecommunications and Office Management, assists with the transition of school based trainees to 
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work placements within local industry. KIC also has established an Education Partnership in 2011 to 
build relationships and connections between local schools and industries.  

Within the AMC, the School Pathways Program – Defence Industries, coordinated by the Department of 
Education and Training (DET) aims to: 

 Enhance sustainable school-based education and training pathways (VET and academic) to higher 
education/workforce. 

 Focus on applied science, technology, engineering and mathematics. 

 Address skills shortages in the defence industry sector. 

22 schools participate in the program. One initiative under this program is the school based traineeship 
program. In 2012 this program placed 17 students primarily in AMC based businesses one day per week 
under a certificate II in Engineering. 

These are initiatives that could be expanded upon and supported by the WTC Industries Committee to 
maximise the benefit to all industry within the WTC, and improve diversity of the employee base. 

 

Key Finding: 

While the WTC workforce is still male dominated, gender representation has continued to improve in 
2013 from 2007 and 2002, primarily in professional, trades, and production and transport roles. 

 

Of the 27 companies that responded to the survey, nine provided information relating to the number of 
apprenticeships and traineeships offered at their company, though it was noted many industries did not 
currently have apprentices employed in 2010-11. The data is provided in Table 6-3 and relates to the 
apprenticeships in place as at 30 June 2011. Males hold 93% of apprenticeships, the overwhelming 
majority being tradespeople. When accounting for the different response rates, the number of reported 
apprentices and trainees is significantly lower than the 2007 study, though somewhat more comparable to 
the 2002 study. 

Of the 27 companies that responded to the survey, 12 provided information relating to employment levels 
and 10 provided a history of apprenticeships/traineeships between 2007 and 2012. Table 6-4 shows the 
change in employment levels year to year over the past three study periods for responding industries. 
Positive values indicate growth in overall employment levels compared to the previous year, while negative 
values indicate reductions in overall employment levels. 

Employment data reported by industry shows a relatively stable growth for full-time employees between 
1997 and 2003, with some periods of negative growth and one year of significant increase. From 2004 to 
2009, full-time employment growth was significant, with large increases reported year to year. 2010 and 
2011 saw two consecutive periods of employee numbers shrinking before a significant bounce back in 
2012. 

Part-time and apprentice/traineeships show continual growth at varying rates with only two years of 
negative growth reported for each employment group. Apprentice and traineeship numbers had a period 
of two years where participating industries reported no change in this area. 

A limitation of the data between 2008 and 2012 is the absence of data from HIsmelt operations. This site 
was put into care and maintenance in 2008 and would have removed 100+ workers from the WTC, based 
on data collected during the 2007 study and ignoring potential re-employment within the area. 
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Table 6-1 WTC full-time employment (excluding contractors) 

Employment type 

Males as a proportion of 

employment type 

Females as a proportion 

of employment type 

Employment type as a 

proportion of total full-

time workforce 

2002 2007 2013 2002 2007 2013 2002 2007 2013 

Managers and Administrators 93% 91% 91% 7% 9% 9% 6% 8% 9% 

Professionals 88% 83% 81% 12% 17% 19% 15% 18% 18% 

Tradesperson 98% 96% 95% 2% 4% 5% 19% 29% 28% 

Clerical and Administrative 57% 38% 36% 43% 62% 64% 10% 6% 4% 

Production and Transport 98% 97% 96% 2% 3% 4% 42% 37% 35% 

Labourers 97% 100% 100% 3% 0% 0% 8% 3% 6% 

Total 92% 91% 90% 8% 9% 10% 100% 

 

Table 6-2 WTC part-time employment (excluding contractors) 

Employment type 

Males as a proportion of 

employment type 

Females as a proportion 

of employment type 

Employment type as a 

proportion of total part-

time workforce 

2002 2007 2013 2002 2007 2013 2002 2007 2013 

Managers and Administrators 0% 60% 33% 100% 40% 67% 1% 2% 5% 

Professionals 0% 22% 17% 100% 78% 83% 2% 9% 20% 

Tradesperson 0% 100% 36% 0% 0% 64% 0% 28% 18% 

Clerical and Administrative 15% 0% 7% 85% 100% 93% 32% 13% 23% 

Production and Transport 100% 91% 86% 0% 9% 14% 8% 12% 11% 

Labourers 85% 94% 79% 15% 6% 21% 57% 35% 23% 

Total 61% 75% 41% 39% 25% 59% 100% 

 

Table 6-3 WTC Number of apprentices and traineeships 

Employment type 

Males  Females  Total 

2002 

n=10 

2007 

n=19 

2013 

n=9 

2002 

n=10 

2007 

n=19 

2013 

n=9 

2002 

n=10 

2007 

n=19 

2013 

n=9 

Managers and Administrators 0 0 0 0 0 0 0 0 0 

Professionals 5 16 3 1 5 1 6 21 4 

Tradesperson 76 161 50 0 4 2 76 164 52 

Clerical and Administrative 0 0 0 5 11 0 5 11 0 

Production and Transport 7 7 4 0 0 1 7 7 5 

Labourers 0 0 0 0 0 0 0 0 0 

Total 88 184 57 6 20 4 94 204 61 
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Table 6-4 WTC industry employee growth based on study participant responses 

Year1
1
 Full-time  Part-time  Apprentices/Trainees 

1997 0.41% 11.76% 4.92% 

1998 2.85% 24.56% 18.75% 

1999 0.66% 2.82% -2.63% 

2000 7.94% 1.37% 17.57% 

2001 -1.67% 10.81% 3.45% 

20022 - - - 

2003 -0.22% -20.41% 0.00% 

2004 6.38% 38.46% 0.00% 

2005 12.07% 290.74% 17.27% 

2006 4.70% 18.96% 12.40% 

20072 - - - 

2008 3.54% 3.70% 17.78% 

2009 15.43% 39.29% 3.77% 

2010 -0.26% 2.56% 9.09% 

2011 -4.77% -30.00% -16.67% 

2012 8.68% 71.43% 6.00% 

1. 1997 to 2006 data based on Kwinana Cluster industries only 

2. Difference in industry response rates between study periods prevent these growth rates in these years from being calculated 
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Of the 27 companies that responded to the survey, 21 provided information relating to factors affecting 
future levels of employment, with the data presented in Figure 6-2. The same data collected in the 2002 
and 2007 study has also been provided for comparison. The black bars either side of the positive-negative 
bar indicate industry providing a neutral response to the influence of each factor on future employment 
(i.e. the length between the positive and negative ends of the bar is the total numbers of responses from 
industry to the factor). 

Factors such as transport access, port capacity and availability of land typically are identified as being of 
low influence, while production output and labour supply are factors that tend to polarise respondents, 
with fewer neutral responses provided. 

In the 2013 survey, the major factors in employment growth reported by industry rely on production 
output and capital investment in the area, including port capacity and development, with little to no 
negative influence from these factors. 

It is of note that both labour supply factors have changed from being a net positive influence in 2002 to 
being a significant negative influence in 2007 and 2013. This would likely indicate general dissatisfaction 
with the availability of suitable workers to fill vacant positions in WTC industry. An obvious source of this 
dissatisfaction would be the influence of the resources sector and wage disparities between regional and 
local roles, causing skilled workers to migrate towards more lucrative opportunities up in WA’s north. 

 

 

Figure 6-2 Factors affecting future employment levels in the WTC 
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Of the 27 companies that responded to the survey, 22 provided information relating to the age distribution 
of their full time and part time workforce in the WTC. Figure 6-3 presents the age distribution of reporting 
industries from the 2013, 2007 and 2002 studies. The most notable feature of the 2013 industry age 
distribution is the skewing towards an older workforce in the region, with the 55 and over category 
continually growing in proportion while the 25-39 category has been reducing in proportion. 

 

Figure 6-3 Age distribution of employees in the WTC 

 

Key Finding: 

The average age of the WTC workforce is continuing to increase. 
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 6.4.2 Employee Residence 

WTC industries were asked to provide an estimate of the numbers of their staff located in suburbs around 
the WTC, the Perth metropolitan area and in Western Australia in general. All 27 respondents provided 
information regarding this section of the survey, which is presented in Figure 6-4. The largest percentage of 
WTC employees live in Rockingham (39%), followed by the Perth metropolitan area (17%) and Cockburn 
(16%). Kwinana only provides 8% of the WTC workforce for industries that participated in the study. 
Responses to this question show that a high level of local employment is provided by the WTC, with 64% of 
employees residing within the three local government areas that the WTC is located within. 

Of note is the significant increase in employees reported as living outside Perth or Mandurah; four times as 
many compared to the 2007 study. Given the exact same question was asked in 2002 and 2007 surveys it 
seems unlikely this represents an erroneous response from industry. Several possible explanations exist for 
this increase and are suggested below, though without collecting further data from industry it is not 
possible to determine what the cause of this increase actually is: 

 Better road linkages and more housing in regional centres, allowing workers to live further from the 
industrial area. This point is reinforced by the increase in WTC employees reported in 2013 to reside 
in Mandurah. 

 Fewer opportunities for work in regional areas, forcing workers to look further afield for employment, 
and thus consider the WTC for employment. 

 More flexible working arrangements for WTC employees. 

 

 

Figure 6-4 WTC employee residence 

 

Key Finding: 

While the WTC workforce is increasingly being sourced from suburbs and areas outside the traditional 
catchment zone of Cockburn, Rockingham and Kwinana, local employment provided by the WTC remains 

high. 
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 6.4.3 Travel to Work 

Industries were asked to estimate the percentage of their employees who travel to work by various means 
of transport. 12 of the 27 participating companies responded to this question and the results are shown in 
Table 6-5.  

The results show that there is an extremely high dependence by employees on private motor vehicles 
(92%), with very low use of public transport (1%). The use of public transport reported by WTC employees 
is much lower than by Perth metropolitan area residents (14%). While this trend may reflect the limited 
number of public transport services into the WTC, it may also be indicative of a local workforce preference 
to drive to work, as suggested by industry during interviews (Section 3.1.5) 

The data also shows that reported carpooling has decreased since the last study which may be contributing 
to reports of increase traffic concerns in the WTC. Additional investigation would be required to determine 
the extent of influence which this factor has. 

Cycling into work shows a small increase in the proportion of workers over time. Anecdotal reports from 
employees in the WTC as well as first hand observations of the study team was that the infrastructure for 
cycling to work either does not exist or is not safely separated from heavy traffic movements along the 
main road links. Any improvement of cycling infrastructure, combined with the proximity of the WTC 
workforce in the adjoining suburbs (i.e. over 60% of the WTC workforce live within a relatively short travel 
distance), would make it likely this number would increase in the future. 

Table 6-5 WTC employee method of travel to work 

Method 2002 2007 2013 
Perth Metro 

(ABS 2011) 

Private vehicle (car/motorbike) 86% 88% 92% 62% 

Private vehicle – carpooling 12% 10% 4% 5% 

Public transport 1% 0% 1% 14% 

Bicycle 1% 2% 3% 1% 

Other 0% 0% 0% 18% 

 

Key Finding: 

Private, non-carpool vehicle use has increased in the WTC since 2007. At the same time, bicycle use is also 
showing signs of increase. 

 

 6.4.4 Community and Employee Relations 

Industries were asked to indicate any health programs or personal services made available to their 
employees. Of the 27 respondents, 14 companies responded to this section of the questionnaire. The 
results are presented in Figure 6-5. The results show that a large proportion of industries in the WTC 
provide a range of health and personal services to their employees. The value of personal counselling and 
vaccinations to staff was clearly acknowledged with nearly all respondents indicating they did one or both. 
Of interest were the increases in the provision of financial planning services and career planning from 
previous study years, which may be a reflection of the growing economic uncertainty reported by industry 
during interviews, and the response by industry to improve employee retention. 

Of the 27 respondents, 14 companies indicated the support options they provide for employees with family 
commitments. Figure 6-6 shows that most respondents provide basic assistance to employees with 
families, such as leave to care for sick members of a family and bereavement leave (93%). A high 
proportion of respondents also provide options for paternity leave (86%). All respondents indicated they 
provide flexible working hours for employees (100%). There is a noted increase over the years towards 
offering staff flexible working hours, increasing from 50% in 2002 to 100% at the time of this study. The 
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organisation that indicated provision of childcare support facilities for their staff during the 2007 study was 
not a participant in this iteration of study, with no other organisations reporting support of this kind. 

 

Figure 6-5 Benefits and services offered to WTC employees 

 

 

Figure 6-6 Support offered to WTC employees with family commitments 

 

Key Finding: 

WTC industries provide a variety of positive social services to their workforce and families, with a greater 
proportion of industries reported providing these services since 2007. 
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The amount of money donated by WTC industries to various types of community programs is represented 
in Figure 6-7. Of the 27 participating industries, 14 reported that their direct financial contributions to 
community programs was $1,893,844, up from $896,041 reported by 23 industries in the 2007 study and 
$344,845 reported by 14 industries in the 2002 study. 

The bulk of donations were classified as general sponsorships. One participating industry reported a 
contribution that represented 58% of the total donated by reporting industries. 

 

Figure 6-7 Percentage of total value reported donated by type of community program by WTC industry 
during 2010-2011 financial year 

 

Figure 6-8 Total reported value donated by industry per study year 
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Key Finding: 

WTC industries contributed over $1.8 million dollars to the local community in the 2010/11 financial year, 
over double the donations reported in 2004/05 for the 2007 study. 

 

Participating industries provided information on the methods they used to interact with the local 
community. The percentage of industries using each particular method is displayed in Figure 6-9.  

Most industries that responded use some method of interaction with the community, although 15% 
indicating that they have no interaction with the community at all. Industries that did report engagement 
with the community advised a variety of methods, with no strongly preferred technique for community 
engagement. It is of note that WTC industries have reported a lower usage of community and industry 
forums compared to the 2007 study. This may be due to the inclusion of the AMC Cluster which includes a 
number of smaller industry participants. 

 

 

Figure 6-9 Means of WTC industry interaction with the community 

 
 6.5 Social and Community Opportunities for Western Trade Coast Industries Committee 

Based on the survey results and feedback from study participants above, opportunities to further enhance 
the social benefits of WTC industry are summarised below: 

 Explore opportunities to coordinate support for local community initiaitves (i.e. junior sports teams, 
community groups, etc). 

 Identify actions and support initatives that enhance the diversity of workers in both full-time and 
part-time/casual roles. 

 Expand (and provide commensurate support to) the employment and training programs currently 
under the KIC banner to encompass all WTC industries. 
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 Investigate opportunities to reduce individual car use, and lobby for improved infrastructure to allow 
alternate means of transport into the WTC (one example being bicycle paths separated from major 
roads). 

 Coordinate procurement of common employee service programs (e.g. specialist medical services) to 
reduce costs and make it more attractive for industries to offer them to their staff. 

 Continue to celebrate and advertise successful and positive social engagement activities undertaken 
by WTC industries. 

 Investigate taking a more proactive approach to gauging community sentiment and move away from 
a reactive model which may not necessarily encompass the wider communities feelings towards WTC 
industrial activities. 

 

 6.6  Summary of Findings – Social Benefits 

The key findings from Social Performance are: 

 While the WTC workforce is still male dominated, gender representation has continued to improve 
in 2013 from 2007 and 2002, primarily in professional, trades, and production and transport roles. 

 The average age of the WTC workforce is continuing to increase. 

 While the WTC workforce is increasingly being sourced from suburbs and areas outside the 
traditional catchment zone of Cockburn, Rockingham and Kwinana, local employment provided by 
the WTC remains high. 

 Private, non-carpool vehicle use has increased in the WTC since 2007. At the same time, bicycle use 
is also showing signs of increase. 

 WTC industries provide a variety of positive social services to their workforce and families, with a 
greater proportion of industries reported providing these services since 2007. 

 WTC industries contributed over $1.8 million dollars to the local community in the 2010/11 financial 
year, over double the donations reported in 2004/05 for the 2007 study. 

A large proportion of industries in the WTC provide a range of health and personal services to their 
employees. The value of personal counselling and vaccinations to staff was clearly acknowledged with 
nearly all respondents indicating they did one or both. There was an increase in the provision of financial 
planning services and career planning from previous study years, which may be a reflection of the growing 
economic uncertainty reported by industry during interviews, and the response by industry to improve 
employee retention. 

Most industry also provide basic assistance to employees with families, such as leave to care for sick 
members of family and bereavement leave (93%). A high proportion of respondents also provide options 
for paternity leave (86%). All respondents indicated that they provide flexible working hours for employees 
(100%). There is a noted increase over the years towards offering staff flexible working hours, increasing 
from 50% in 2002 to 100% at the time of this study. 

Industries reported engagement with the community using a variety of methods, such as industry forums, 
media releases, open days, community reference groups and dedicated community liaison staff. There was 
no clearly prefered community engagement pathway identified across all industry participants. 
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 7. Economic Assessment 

 7.1 Introduction 

This economic assessment is in six principal sections: 

 This introductory section highlights key features of the Western Trade Coast (WTC) from an economic 
point of view; provides a background perspective on recent developments in the Western Australian 
economy; describes the assessment method adopted for the study; defines industry classifications 
that will be used; and outlines the role of the questionnaire survey. 

 The second section provides a summary of the overall economic impacts of the WTC. 

 The third section presents an economic assessment of the Kwinana industry cluster, including the 
Latitude 32 Industry Zone and the Rockingham Industrial Zone (RIZ).  

 The fourth section provides an economic assessment of the Australian Marine Complex (AMC). 

 The fifth section takes a forward look at prospects for the WTC in the context of trends in the Western 
Australian economy. 

 The sixth section compares the WTC against five industrial precincts and trade areas, including 
national and international examples (expanded on in Appendix C). 

Tables in this chapter are output from calculations and have been rounded. Totals in tables may be 
reporting a slightly higher or lower value than the column data sum due to rounding. The full economic 
method is presented in Appendix E. 

 7.1.1 The WTC: key economic attributes 

Section 2 provides a comprehensive description of the Western Trade Coast. This short description 
concentrates on its key economic features.  

The Western Trade Coast is already highly developed and constitutes Western Australia’s premier 
industrial location. It accommodates both large-scale exporters as well as plants that supply products used 
in oil and gas production, mining, agriculture, energy and consumption goods across Western Australia (i.e. 
notably electricity, water, and/or petroleum derivatives such as motor and aviation fuels).  

The southern part of the WTC comprises the Kwinana Industrial Area, which is based on heavy industry, 
including petroleum and minerals refineries, power stations, chemical plants, cement works, and a range of 
supporting industries. On the fringes of the heavy industry complex, the Rockingham Industrial Zone and 
the East Naval Base factory area house well-established fabrication facilities, depots for transport, 
warehousing and a range of construction supply activities. Inland, to the east, the Latitude 32 Industry Zone 
provides space for many transport, storage and laydown areas, besides new industrial land for supporting 
industries. In the northern part of the WTC, the Australian Marine Complex is a centre for shipbuilding, 
marine engineering, manufacturing, fabrication and general engineering of international standard. 

The Western Trade Coast is endowed with appropriate infrastructure. Rail and road connections are well 
established and are being further developed. There are not only electricity, gas, water and waste disposal 
facilities but also a complex system of infrastructure for exchange of inputs and outputs between plants. 
Lying within the Perth Metropolitan Area the Western Trade Coast has easy access to all the services, 
knowledge base and skills found in a thriving modern city of over 1.9 million people. 

The Port of Fremantle, including its container facilities in the Inner Harbour on the Swan River and loading 
jetties of the Outer Harbour along the shores of Cockburn Sound, integrates both the inward supply and 
export functions of the Western Trade Coast.  

Clearly WTC industries have a significant impact on the Australian, Western Australian and Perth 
economies. This economic assessment aims to quantify that impact.  
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 7.1.2 Western Australian economic perspective 

Western Australia, with an area comparable to that of the Indian sub-continent, is richly endowed with 
natural resources. The emergence of the Asian economic block as the chief driver of world economic 
growth in this century has led to further large-scale minerals and energy resource developments. Capital 
investment to expand this capacity has fuelled a level of prosperity previously unknown. 

Since the time of the last SKM/REU assessment at Kwinana (SKM & REU 2007), which produced economic 
impact estimates for 2004-05, the economy of Western Australia has continued to grow strongly. Between 
2004-05 and 2010-11 the Gross State Product increased by an average of 4.43% per year in real terms (ABS 
Chain Volume Measure), and 13.5% per year on a current price basis (ABS State Accounts). Thus, in the six 
years from 2004-05 to 2010-11, the State’s economy grew by an overall 30% in real terms. Figure 7-1 
shows the annual percentage changes in the Chain Volume measure of Gross State Product between 2004-
05 and 2011-12 (ABS 2012).  

 

 

Figure 7-1 Annual percentage growth in Western Australia’s Gross State Product between 1990-1 and 2011-
12 (Chain Volume basis) 

Even in the period from 2008-09 to 2010-11, the years of greatest impact from the global financial crisis, 
the State’s economy grew at an annual rate in excess of 4% per year in real terms. The annual growth rate 
in the most recent year at the time of writing, 2011-12, rebounded to the level of 2006-07, in excess of 6% 
per year. 

Since 2004-05 the Western Australian economy has continued to be driven by trends in the minerals and 
energy sector. Figure 7-2 and Figure 7-3 show the sectoral composition of Gross State Product in 2004-05 
and 2010-11. Comparing the two years, while the overall picture is quite similar, it is seen that the Minerals 
and Energy sector increased its share from 36.6% to 38.1% of Gross State Product. In a complementary 
fashion the Construction industry increased its share from 11.4% to 12.8% over the same period, reflecting 
capital works for the resources sector and a surge in house building. As a result of this very rapid growth in 
Oil, Gas, Mining and Construction the share of all other sectors declined. The share of industry, including 
Manufacturing and Utilities (Electricity, Gas and Water), declined from 8.4% to 8.1%. Even the Service 
sector’s share declined, in large part because of stringency in public sector spending on such government 
services as defence, education and health in the wake of the global financial crisis in 2008. 
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Figure 7-2 Industry share of GSP 2004-05 

 

Figure 7-3 Industry share of GSP 2010-11 

 

Western Australian economic development has been strongly associated with: 

 Gains from trade, notably through a mineral and energy resources boom linked with the emergence 
of China and India as world economic powers; 

 Historically low rates of unemployment; and 

 Rapid growth in Western Australia’s population. 
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The success story has not, however, been without problems that have affected many sectors of the WA 
economy. Against the strong positive factors for growth there have been negatives for manufacturing 
industries.  

 There has been a large appreciation in the value of the Australian dollar against most currencies. This 
adversely affects exporters unless they are suitably hedged, but benefits importers; 

 There have been significant increases in wage levels and tighter labour supply for some occupational 
groups, particularly in engineering and construction trades;  

 The global financial crisis of 2008-09 has led to (i) tighter credit conditions resulting from increased 
risk-aversion on the part of lenders and (ii) pressure on corporate financial positions, particularly 
outside of the resources sector;  

 Government deficits - incurred largely to counteract the effects of the GFC- have subsequently put a 
strain on public sector expenditure;  

 Interest rates in Australia have been high compared with those in international financial markets;  

 Weakening consumer confidence following the boom in house prices which had lasted until 2008, has 
slowed the rate of growth in household expenditure; and finally 

 The agricultural sector has grown relatively slowly. 

Despite these negatives the manufacturing sector in Western Australia has continued to grow in absolute 
terms. State-wide manufacturing factor incomes (wages, salaries and profits) grew at 4.74%/year from 
$8,660M in 2004-05 to $11,440M in 2010-11 -at current prices. In real terms, using the ABS Chain Volume 
measure the growth was 4.0%/year over the same period. In the latest year for which data are available 
(2011-12) total manufacturing factor incomes remained relatively stable as compared with 2010-11. Figure 
7-4 shows the long-term trends in growth of the principal sectors in the Western Australian economy since 
1990-91. 

 

 

Figure 7-4 Gross Value Added by WA industry 1990 to 2012 (Chain Volume Measure) 
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As an open economy, Western Australia must base its economic development strategies on the principle of 
comparative advantage. An industry’s comparative advantage depends on a complex set of macro-
economic and local factors, including international and domestic markets, competition nationally and 
internationally from other state-of-the-art plants, exchange and interest rates, wages and skilled labour 
pool, applied technology, the availability of established and cost-competitive infrastructure, political 
stability and government regulation, including environmental regulation. Australia prides itself on its high 
environmental standards. 

Manufacturing industry that is linked to the State’s natural resource base retains a comparative advantage 
for: (i) processing of Western Australian oil, petroleum, mineral ores and agricultural products, (ii) 
supplying the growing needs of the urban areas, whether for transport, energy or water and waste 
management, and (iii) providing inputs to the rapidly growing energy, mining and agricultural industries. 
Engineering industries, including metal products, fabrication and equipment manufacturing, have thrived 
where they have been tied to growth in the energy, mining and construction industries. Engineering export 
industries have faced tougher conditions.  

 7.1.3 Economic geography of the Western Trade Coast 

The boundary of the Western Trade Coast has been influenced by land use and environmental 
considerations, notably the air quality buffer zone for the Kwinana Industrial Area (KIA). Areas used by the 
Australian Bureau of Statistics, which provide the only comprehensive source of population and 
employment information locally, are based on the Australian Geographical Classification, and do not 
entirely align with the Western Trade Coast.  

Appendix E discusses boundary issues in detail. 

The 2011 ABS Census workplace tables give the number of jobs by industrial classification in Statistical 
Local Areas (SLAs). This is the smallest geographical area reported. The SLAs relevant to this report, shown 
in Figure 7-5, are as follows: 

 Henderson SLA: equates with the AMC. 

 Kwinana Industrial SLA: equates with the KIA. 

 Wattleup SLA: includes the northern part of the Latitude 32 Industry Zone but extends beyond it to 
the east. 

 Hope Valley - Postans SLA: includes the southern part of the Latitude 32 Industry Zone but extends 
beyond it to the east and south. 

 Rockingham SLA: a large SLA that includes the Rockingham Industry Zone (RIZ), but also much of the 
residential part of northern Rockingham.  

For the purposes of the economic assessment the KIA, the Latitude 32 Industry Zone and Rockingham 
Industrial Zone will be discussed under the general heading of "Kwinana Cluster" while the AMC area will 
be discussed separately, and referred to as the "AMC Cluster". 
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 7.1.4 Economic Assessment Methodology 

A detailed description of the methodology used for the economic impact study is given in Appendix E. In 
summary, the following steps were involved. 

A detailed questionnaire survey of industry was undertaken to determine the input and output 
characteristics of WTC enterprises in economic and physical terms. This informed our estimates of key 
economic values in the WTC for 2010-11. In many cases the information provided by respondents had to 
be supplemented by ancillary data and estimates. Nevertheless, a large proportion of economic activity, in 
terms of sales, costs and employment, was captured.  

An economic impact analysis was undertaken using Input_Output techniques. The aim in this study was to 
compile a “fit-for-purpose” Input_Output model of the Western Australian economy in 2010-11 in a form 
suitable for estimating the economic impacts of WTC industries. Previous Input_Output tables for Western 
Australia were prepared by Resource Economics Unit for SKM’s Kwinana Heavy Industry studies in 2002 
and 2007. These had condensed and updated the Input_Output table for Western Australia by Islam and 
Johnson (1999). For the current study, it was considered that a completely new 50 x 50 sector 
Input_Output table should be produced for Western Australia in 2010-11, using the most recent available 
information.  

The Australia and New Zealand Standard Industrial Classification (ANZSIC) is the basic classification used in 
this study. ANZSIC has 19 “2-digit” and 87 “3-digit” classifications. In this study extensive use has been 
made of data at the 3-digit classification level, but this has been condensed into 36 sectors, by 
amalgamating sectors that are of less importance to the WTC assessment. The resulting 36 sectors were 
employed in constructing an Input_Output table for Western Australia in 2010-11. Then, 14 sectors were 
divided into a "WTC component" and a “Rest of WA” component. In other words, the WTC component was 
treated as if it were a completely independent industry. This sub-division produced a 50-sector Input_ 
Output table on which the results presented here are based. 

The steps followed in developing this new Input_Output table, highlighting the WTC industries, were as 
follows:  

 Extensive use was made of data from the Australian Bureau of Statistics, including the State Accounts, 
the Australian Input_Output table for 2007-08, and the 2011 Census of Population. To adjust and 
validate the table, ancillary sources were consulted on Agriculture, Oil and Gas, Mining, Electricity and 
Gas sectors, and Tourism. Procedures were applied to ensure that the entire table was in balance. 

 The detailed questionnaire survey provided the basis for estimating transactions of WTC industries. 
This covered the levels of output, wages and salaries paid, operating surpluses, international and 
inter-state imports, exports, deliveries to consumers, the government and investors, and 
purchases/sales to other Western Australian industries. 

 Using the completed Input_Output Table the economic impacts of WTC industries on output, wages 
and salaries, and employment in the Western Australian economy as a whole were estimated by 
"impact ratio" analyses. 

 An assessment was made of the  impacts on WTC industries of potential  growth in the Western 
Australian economy. This was done  by projecting State Final Demands to 2015-16 and 2020-21 and 
tracing the effects on WTC output, wages and salaries, and employment, assuming that the market 
share of the WTC would remain at 2010-11 levels.  This implicitly assumes that changes in labour 
markets, prices, and the foreign exchange rate neither positively nor negatively affect the ability of 
WTC industries to remain competitive.  

Economic “impact ratios” are defined as the ratio of total (direct and indirect) income or employment 
generated in the economy by the existence of a certain activity divided by the amount of direct income or 
employment in the activity. Different types of impact ratio may be defined. The consequences of an 
increase in the output of an industry are, firstly, an increase in employment and incomes earned directly in 
that industry. Secondly, this is accompanied by an increase in inputs to the industry, giving rise to 
additional output, incomes and employment in the supplying industries. In turn, the supplying industries 
will also generate additional demands and increase output, employment and incomes. The cycle of these 
inter-industry interactions is termed the production or “Inter-industry” effect. Thirdly, the increases in 
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wages and salaries throughout the economy earned through all the direct and inter-industry effects will 
give rise to additional consumption, that will further stimulate industrial output, employment and incomes 
throughout the economy: e.g. in household goods and services manufacturing or importing, retail outlets, 
theatres and sporting venues. This is known as the “consumption effect”. This report concentrates on the 
inter-industry effects. Appendix E discusses the potential effects of induced consumption. 

 7.1.5 Core versus Non-Core Industries 

Following conventional practice, the economic impact assessment distinguishes “Core” and “non-Core” 
activities. Core industries are those that characterise and dominate economic activity in the Western Trade 
Coast. In the words of regional economics the Core activities have high location quotients: that is they are 
very highly represented in the WTC as compared with other areas in the State. Non-Core activites have 
close to normal location quotients: that is their size and composition would be similar to that of other 
industrial areas in Perth. Data for non-Core industries are included in this report for the sake of 
completeness. 

Direct and flow-on effects are calculated for the Core activities. Some of the flow-on effects from Core 
activities occur within the Western Trade Coast, and are indeed evidenced by the presence of non-Core 
firms within the Western Trade Coast area. But, mainly, the flow-on effects will be more widely spread 
through the Western Australian economy and even nationally. The flow-on effects occurring within the 
Western Trade Coast are simply a part of the total flow-on effects of Core activities. The previous economic 
impact studies of the Kwinana Industrial Area dealt solely with Core industries.  

The diversity of industries within the Western Trade Coast means that there are no clear-cut criteria for 
deciding on which sectors are Core and which are not. Organisations in the heavy chemical and non-ferrous 
metals refining industries, shipbuilding-marine engineering, power stations and water desalination and 
waste recycling plants are clearly “Core” activities in the Western Trade Coast.  

A large element of employment within the Rockingham SLA is clearly non-Core. For example retailing, 
finance, insurance and business services, government services, education, health, recreational and 
personal services, are clearly of this nature. The construction industry also is normally considered to be 
non-Core, because the level of its activity is usually locally determined by other drivers within the 
economy. However, there are several examples of construction industry firms within the Western Trade 
Coast that are large in scale and which serve a wider Western Australian market. An analysis was 
conducted of detailed construction industry classifications, and this led to the study team assuming that 
the heavy and civil engineering sector should be considered as a Core activity in the Western Trade Coast, 
while residential construction should not. Similarly, the Transport and Storage classification, while usually 
treated as non-Core, contains several large-scale operations, not least of which includes the Port of 
Fremantle, the Bulk Grain Handling terminal, and several importers of materials which need to be 
considered as Core activities. In the AMC there are firms classified as Professional and Scientific Services 
which undertake detailed engineering and product design for other AMC firms and are therefore 
considered as a Core activity. Finally, the Challenger TAFE education centre is designed for training AMC 
employees, and is also classified as a Core activity. 

In interpreting 2011 Census data for the WTC it should be noted that a number of jobs in the WTC are 
described as being in “Mining”. This was a reflection of the Census workplace questions, which asked for 
the employer’s main line of business, and this determined the allocation of the employee to an industrial 
category. For example “Mining” employment was retained as a “Core” activity in Henderson and Kwinana 
SLAs even though there is no actual mining occuring in these areas, but rather mineral processing. The 
situation was different in Wattelup and Hope Valley-Postans SLA, because there are sand and limestone 
quarries. However, these too were retained as “Core” activities because they are mostly owned and 
operated by the nearby cement works. 

Following the above rationale, 11,362 of the 24,072 employees in the five SLAs shown in Table 7-1 were 
deemed to be “Core” activities of the Western Trade Coast. 
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The Core Activities were: 

 Petroleum and Coal Products  

 Basic Chemicals 

 Other Chemicals 

 Non-metallic Mineral Products 

 Ceramics and Cement Products 

 Basic Non-Ferrous Metals 

 Metal Products 

 Shipbuilding and Marine Engineering 

 Other Manufacturing 

 Electricity Generation 

 Water Supply, Sewerage, Drainage and Waste Management 

 Civil and Heavy Engineering 

 Transport and Storage 

 Selected Professional and Scientific Services 

 Challenger TAFE Facility 

Table 7-1 shows the breakdown of Total and Core Activity employment in 2011. Appendix E provides 
further discussion and detail, specifically Table E-1 and Table E-2.  

Table 7-1 Total WTC and Core Activity employment 2011 

 
AMC 

Cluster 
Kwinana Cluster 

Total 

 Henderson Wattleup 
Hope Valley 

- Postans 

Kwinana 

Industrial 
Rockingham 

TOTAL SLA EMPLOYMENT 4,399 419 162 7,223 11,869 24,072 

EMPLOYMENT IN CORE 

ACTIVITIES 
3,655 221 82 5,855 1,549 11,362 

 

 7.1.6 Questionnaire Survey 

Detailed questionnaires were distributed to the larger organisations: a total of 43 questionnaires in the 
Kwinana Cluster. In addition, a shorter version of the questionnaire was hand-delivered to industries in the 
AMC Cluster. Table 7-2 lists the responding organisations. A total of 27 questionnaires were returned.  

Table 7-2 Questionnaire respondents 

Company Name Zone Questionnaire Type 

ASC Pty Ltd AMC Short 

Bentley Crane Hire AMC Short 

Beurteaux AMC Short 

Flowserve AMC Short 

FMC Technologies Ltd AMC Short 

Global Networks AMC Data Centre Pty Ltd AMC Short 

Omni AMC Short 
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Company Name Zone Questionnaire Type 

Polysius Australia  AMC Short 

Stay Cool AMC Short 

Alcoa of Australia Ltd KIA Full 

BHP Billiton Nickel West KIA Full 

BP Refinery  KIA Full 

Coogee Chemicals KIA Full 

Co-operative Bulk Handling (CBH) KIA Short 

CSBP, including Kleenheat Production Facility KIA Full 

Degremont KIA Full 

Doral Fused Materials KIA Short 

Fremantle Port KIA Full 

International Power Mitsui KIA Full 

NuFarm KIA Full 

Pentair KIA Full 

Summit Fertilizers KIA Full 

Tronox KIA Full 

Verve Energy KIA Full 

Water Corporation KIA Full 

Cockburn Cement  Latitude 32 Industry Zone Full 

Southern Steel Latitude 32 Industry Zone Short 

 

Table 7-3 shows the number of responses and the estimated proportion of total cluster sales accounted for 
by the respondents. The response in the Kwinana complex was comparable to that achieved in the 2007 
survey, and provided a basis for estimating values required for the economic study. 

Data from these questionnaires were incorporated directly into the economic impact assessment, with 
supplementary estimates for non-surveyed firms and sectors. The low response from the AMC area meant 
that a different approach to the economic impact assessment was required. This was based on Census 
employment combined with the WA Input_Output analysis, backed where possible with checks against 
published data sources and the returned short questionnaires.  

Table 7-3 Questionnaire response and fraction of sales 

Respondents from Cluster Number Issued 
Number 

Returned 

Total Sales from 

Respondents 

Share of Estimated 

Total Output in the 

Area (Sales) 

Kwinana 43 18 $10 billion 77% 

AMC 110 9 N/A N/A 
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From Table 7-3 it is seen that while 42% of questionnaires were returned by the Kwinana Cluster, the 
responding organisations accounted for 77% of Total Output (i.e. sales). Thus, the percentage rate of return 
of questionnaires is less important than the scale of activity amongst the responding organisations. 
Respondents to the detailed questionnaire survey, all of whom were in the Kwinana Cluster, reported a 
combined employment of 3,289 jobs which is approximately 69% of total Census employment in the 
relevant core industry sectors in the Kwinana Cluster (4,785 jobs – refer to Table 7-4). From the 
percentages shown in Table 7-4 it is seen that there is a broad correspondence across industry sectors 
between the survey results and Census employment. 

Table 7-4 Full-time and part-time employment by industry groups in the Kwinana Cluster – 2011 census data 
compared with questionnaire response 

 Jobs reported by respondents 

to this survey 

(June 2011 data) 

Total Census Employment in 

Kwinana Cluster 

(August 2011 data) 

Group Industry (Respondents) Jobs % Jobs % 

I Petroleum Products 417 12.7 498 10.4 

II Basic and Other Chemicals 702 21.3 1,170 24.5 

III Ceramics and Cement 261 7.9 129 2.7 

IV Basic Ferrous and Non-Ferrous Metals  1,531 46.5 1,676 35.0 

V Metal Products and Engineering Services 64 1.9 334 7.0 

VI Electricity and Water 149 4.5 354 7.4 

VII Transport and Storage 165 5.0 624 13.0 

VIII Sub-Total Above 3,289 100.0 4,785 100.0 

 Other Core Categories (non-responding 

industries) 
  2,922  

 Total Core Employment in Kwinana Cluster   7,707  

 

In summary, the economic aggregates at sectoral level presented in this assessment, whether for the 
Kwinana Cluster or the AMC Cluster, are therefore derived from one or more of the following approaches: 

 Values obtained directly from respondents to the questionnaire: these included supplementary 
estimates for individual organisations where necessary. 

 Up-dated estimates for organisations that responded to the 2007 KIA survey (2004-05 data) but not to 
the current survey. 

 Estimates for the "balance" of a surveyed industry when employment from the preceding two steps 
was less than the 2011 Census estimate. 

 Estimates for "non-surveyed industries" such as Food, Textiles, Wood Products etc. These were based 
on a combination of 2011 Census employment data and factors derived from the Input_Output data 
base. 

The final estimates for the Kwinana Cluster are strongly influenced by the first three approaches. For the 
heavy industries within the Kwinana Cluster the “balance” estimate was relatively small. The AMC 
assessment is based entirely on the fourth approach above. 
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 7.2 Economic Impact of the Western Trade Coast 

 7.2.1 Direct Impacts 

Table 7-5 shows the direct impact of the Western Trade Coast in terms of employment, estimated total 
output and estimated wages and salaries.  

Table 7-5 Estimated output, wages and salaries and employment of producers located within the WTC 
boundary in 2010-11  

 AMC Kwinana Cluster WTC Total 

All 

Industries 
Core Only 

All 

Industries 
Core Only 

All 

Industries 
Core Only 

Employment 4,396 3,655 9,361 7,707 13,757 11,362 

Estimated Output 

($M) 
1,8111 1,562 13,753 13,103 15,563 14,664 

Wages & Salaries 

($M) 
335 282 733 671 1,068 953 

1 for comparison purposes, another economic study by Pracsys (2007) had estimated an output of 
approximately 3 billion. No breakdown of this figure was available in that report however. 

Key Finding: 

WTC core industries directly make sales of $14.7 billion; provide 11,362 jobs; and pay $953M in wages 
and salaries. 

 

Industries within the WTC account for a total of 13,757 jobs, of which 11,362 are considered to be in Core 
Activities. The total output of all industries within the WTC boundary is estimated to be $15,563M, of 
which $14,664M is assessed as being the output of Core Activities. Total wages and salaries paid are 
estimated to be $1,068M for all activities and $953M for the Core Activities. 

 7.2.2 Inter-industry flow-on from WTC Core Activities 

Table 7-6 shows the estimated total inter-industry flow-on effect of Core Activities within the WTC in 2010-
11. Capital expenditure impacts are derived only from organisations which responded to the questionnaire, 
meaning the actual impacts are likely to be significantly higher. It is seen that the inter-industry flow-on 
effects exceed the direct impacts. The ratio of inter-industry flow-on effects to the direct impacts of WTC 
Core activities is 0.8 for output, 2 for wages and salaries and 2.5 for employment. The higher ratios for 
wages and salaries and employment reflect the less capital-intensive nature of supplying industries as 
compared with WTC Core industries, meaning that the ratio of wages and salaries to output is higher. 

Table 7-6 Estimated inter-industry flow-on effects from the core industries within the Western Trade Coast 
in 2010-11 

Inter-industry Effect 
Output Wages and Salaries Employment 

($M) ($M) (jobs) 

Inter-industry flow-on : Western Australia 9,586 659 16,587 

Inter-industry flow-on: Rest of Australia 258 17 448 

Capital Expenditure Inter-industry flow-on 441 92 1,239 

Total Flow-on Effect 10,285 768 18,274 
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Key Finding: 

WTC core industries through operations and capital expenditure in 2010-11, generated inter-industry 
flow-on effects in WA and the rest of Australia amounting to $10.3 billion, wages and salaries of $0.8 
billion and estimated employment amounting to a further 18,274 jobs. This is in addition to the direct 

economic impact. 

 

Detailed impact ratio results for WTC Core Activities are given in Table 7-7. Impact ratio results from this 
study are compared with those estimated in the previous KIA Heavy Industries Studies (SKM & REU 2002 
and 2007) in Section 7.3.7.1, Table 7-16. For comparability with earlier studies the inter-industry impact 
ratios in this table are expressed as (direct plus inter-industry effect )/direct effect. 

Table 7-7 Inter-industry impact ratios for output, earnings and employment in the WTC core industries in 
2010-11.  

 

Group 

Inter-industry Impact Ratio 

Total Output Wages and Salaries Employment 

I Petroleum & Coal Products 2.00 2.75 5.91 

II Basic Chemicals 1.23 1.68 1.79 

III Other Chemicals 1.50 1.28 1.83 

IV Ceramics & Cement Products 1.02 1.04 1.07 

V Basic Non-ferrous Metals 1.18 1.59 1.68 

VI Metal Products 1.18 1.28 1.45 

VII Shipbuilding & Marine Engineering 1.71 1.52 1.56 

VIII Other Manufacturing 3.23 3.02 2.45 

IX Electricity Generation 1.72 2.31 2.78 

X Water, Sewerage, Drainage & Waste 

Management  

1.00 1.00 1.00 

XI Construction 1.90 2.25 2.71 

XII Transport & Storage 4.77 2.34 3.43 

XIII Professional & Educational Services 1.25 1.21 1.21 

 ALL WTC INDUSTRIES 1.69 2.11 2.27 

 

 7.3 Economic Impact of the Kwinana Cluster  

 7.3.1 Overview  

The Kwinana heavy industry complex plays a crucial role in the supply chain for Western Australian 
businesses and consumers and for exports from mining and agriculture in the south west of the state and 
to some extent the Goldfields region.  

The complex houses the only oil refinery in the State. This supplies most of the fuels used for WA’s cars, 
trucks, farm machinery, locally-fuelled aircraft and ships. A large part of the fertilizer, herbicides and 
pesticides that are essential for WA agriculture comes from KIA. The state’s construction industry relies on 
supplies of cement and concrete products, and fabricated components from KIA. The area’s three power 
stations supply around a quarter of electricity for the South West grid system. The complex is a hub for the 
production and distribution of bottled gas that is used throughout the south west for homes and 
businesses. A significant part of Perth’s water supply (some 20%) now comes through the large seawater 
desalination plant located in the KIA, which also houses one of Perth’s five wastewater treatment plants. 
KIA houses important refineries for export products, including alumina, nickel and mineral sands.  
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The Latitude 32 Industry Zone includes two core industries. The Rockingham Industry Zone includes the 
Cooperative Bulk Handling grain terminal. This is the trans-shipment point for a large part of the huge 
wheat crop of the state. The zone also includes a substantial number of small to medium sized operations 
across a number of manufacturing industries. 

 7.3.2 Direct Employment 

Employment statistics from the ABS Census of Population Workplace Tables (available through the ABS's 
Table Builder Pro software) provides a comprehensive picture of economic activity in mid-2011. Table 7-1 
provides a broad overview of employment within the Kwinana Cluster in August 2011. The Rockingham SLA 
had the largest total employment with 11,869 jobs, followed by Kwinana Industrial Area with 7,223, and 
Latitude 32 Industry Zone SLAs with 581 jobs (i.e. Wattleup plus Hope Valley-Postans). However, in terms 
of core sector employment, as defined for this study, Kwinana dominates, with 5,855 jobs, followed by 
Rockingham with 1,549 jobs and the Latitude 32 Industry Zone, with 303 jobs.  

The industrial sector in Kwinana is dominated in employment terms by heavy industry including Petroleum 
Refining, Basic Chemicals, Basic Non-Ferrous Metals, Metal Products and Electricity Generation. There is 
relatively little engineering or fabrication-type activity there.  

Rockingham SLA had a total of 1,123 manufacturing jobs. These were diverse in nature with Food and Drink 
Products, Textiles, Clothing and Footwear, Wood and Pulp Products, and Other Manufacturing being more 
prominent than they are elsewhere in the Kwinana Cluster. The core sector jobs reported for Rockingham 
SLA include some in establishments that lay outside of the Western Trade Coast boundary. ABS data did 
not permit finer spatial disaggregation. Nevertheless most of the Rockingham jobs are likely to have a 
connection with core sectors within the Kwinana Cluster.  

The questionnaire asked for details of employment in establishments owned by those respondents that 
were located elsewhere in Western Australia, that either received inputs from their WTC site, or delivered 
outputs to it. From Table 7-8 it is seen that, in addition to their employees in the Kwinana Cluster there 
were a further 2,648 employees in linked establishments. Of these, 244 were in establishments within the 
Perth Metropolitan Area and a further 2,404 were located elsewhere in the State. It is stressed that these 
related establishments did not necessarily sell all of their output or obtain all their inputs from the Kwinana 
Cluster. 

Table 7-8 Employment in directly-related establishments owned by the responding Kwinana Cluster 
companies and located elsewhere in Western Australia, June 2011.  

 Employment Elsewhere in 

Perth M.A. (outside the WTC) 

Employment 

Elsewhere in WA 

Total Employment 

outside the CRK 

Managers and Administrators 82 124 206 

Professionals 114 819 933 

Trades-people 0 299 299 

Clerical and Administrative 16 72 88 

Production and Transport Workers 30 1,075 1,105 

Laborers 2 15 17 

Total 244 2,404 2,648 

 

 7.3.3 Direct value of goods and services produced  

The Kwinana Cluster accounted for estimated sales of $13,103M in 2010-11, and total purchases (including 
imports) of $10,840M as shown in Table 7-9. This is an estimate for respondents, non-respondents and 
non-surveyed firms. 

A commonly used measure of the direct economic impact of an industry or group of industries is the 
incomes they produce, termed “Total Factor Income". This is the sum of Wages, Salaries and Gross Margin 
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before tax, debt and interest repayments, shareholder distributions or depreciation. Table 7-9 breaks down 
the estimated components of Total Factor Income from core sectors in the Kwinana Cluster in 2010-11. 

Table 7-9 Estimated sales, purchases and factor incomes generated by core sectors within the Kwinana 
Cluster, 2010-11 ($M) 

Total Sales 13,103 

Goods and Services Purchased 10,840 

Wages and Salaries  671 

Taxes Paid 302 

Gross Margin before depreciation, dividends, interest 

or debt repayment 
1,290 

 

Estimated wages and salaries paid by core sectors in the Kwinana Cluster amounted to $671M. Amongst 
those enterprises that provided questionnaire returns for both 2004-05 and 2010-11 wages and salaries 
paid decreased from $424M in 2004-05 to $410M in 2010-11. Nevertheless, the average level of wages and 
salaries earned by KIA workers across all occupational groupings remains high. Average earnings per 
employee paid by respondents from the Kwinana Cluster in 2010-11 were approximately $93,000.  

The estimated Gross Margin of all core activities in the Kwinana Cluster was $1,290M, before depreciation, 
interest and debt repayment, and distribution of dividends. Company earnings, and related tax payments 
and dividend disbursements from KIA activities are a very important contribution to Western Australia’s 
Gross State Product. The Gross Margin before taxes or depreciation substantially exceeds wages and 
salaries paid. This is to be expected in capital-intensive industry, and it should be noted that depreciation 
of the extensive on-site assets will take a large part of this. The Gross Margin is distributed in a number of 
ways, including: payments by the corporate owners to Australian and overseas shareholders; taxes paid to 
the State and Commonwealth Government; interest on borrowings; and re-investment for asset renewal.  

Combining wages, salaries and taxes paid with the Gross Margin gives an estimated Total Factor Income 
earned from core activities in the Kwinana Cluster of $2,263M in 2010-11 versus $2,995M in 2004-05. Total 
Factor Income in Western Australia in 2010-11 was $123,000M (Australian Bureau of Statistics, Cat No 
52200 State Accounts 2010-11). The core sectors in the Kwinana Cluster thus directly account for 1.8% of 
Western Australian Total Factor Income, versus 3.5% in 2004-05. Nevertheless the core sectors still account 
for some 32.7% of total factor income generated in the Western Australian manufacturing sector. The 
manufacturing sector as a whole accounted for just 5.5% of Western Australian Total Factor Income in 
2010-11, versus 6.1% in 2004-05. The Kwinana Cluster remains the largest industrial cluster in the State.  

The decline in share of Western Australian totals is partly due to a decline in profitability, but also it is in 
good part attributable to the growth in the mining and energy resources sectors. By 2010-11 the Mining 
Petroleum and Gas industries accounted for a massive 35.9% of WA’s Total Factor Income, and the 
Manufacturing share was down to 5.5%. Remarkably, the Construction industry grew to 12.1% of Total 
Factor Income.  

Key Finding: 

The Kwinana Cluster remains the largest industrial cluster in the State 

 

 7.3.4 Where output is sold and inputs purchased 

Based on questionnaire responses, production for Australian markets comprised 72.1% of total sales from 
the Kwinana Cluster. As shown in Table 7-10, nearly 50% was destined for Perth. Around 16.2% goes 
directly to the rest of the State, in particular to agricultural areas. Also, some of the Perth sales would be 
on-sold to activities in the rest of the State. A relatively small proportion, some 6.4%, goes interstate, 
including fuel supplies for South Australia. 
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The majority of sales from the KIA respondents are directed to the Western Australian market, either to 
the rest of the Perth Metropolitan Area ($4,252M out of the reported total of $9,347M) or elsewhere in 
Western Australia ($1,512M). This largely reflects the dominant influence of (i) sales of petroleum, 
fabricated products, energy and transport services to the Perth and Western Australian markets, (ii) sales 
of industrial chemicals to the mining sector and (iii) sales of fertilisers and pesticides to the wholesale 
sector and through it to Western Australian farmers. The sales pattern illustrates the importance of KIA as 
supplier of a number of key requirements for industries throughout the State. 

The responding KIA industries delivered an estimated $599M worth of goods to the rest of Australia. 
International exports by responding KIA industries amounted to $2,611M. The responding KIA industries 
delivered some $373M worth of goods and services to other industries within the WTC. Most of these sales 
occur between the KIA heavy industries themselves. 

Table 7-10 Where responding Kwinana Cluster industries sold their output and sourced their inputs in 2010-
11 

 Sales 

($M) 
Per Cent 

Purchases 

($M) 
Per Cent 

WTC 373 4.0 418 7.0 

Rest of Perth 4,252 45.5 198 3.3 

Rest of W.A. 1,512 16.2 1,390 23.3 

Rest of Australia 599 6.4 166 2.8 

Exports (Sales) 2,611 27.9   

Imports (Purchases)   3,786 63.5 

Total Sales 9,347 100.0 5,957 100.0 

Notes:  

1. Several major firms were unable to provide sales data. Estimates were therefore made using indicative sources that included: 

 Ratio of sales to recorded purchases of inputs, using ancillary data 

 Shares of published national industry capacity and value of output 

 Capacity times published values of the relevant commodity in 2010-11 (mainly refineries) 

 Update of information supplied as part of the 2007 survey. 

2. Several refineries did not supply the costs of key raw materials, mainly because internal transfers are involved in company 

accounts. These costs were estimated using published data on the prices of “coarse” mining and energy products, the refinery 

capacity and the ratio of output capacity to raw material input volume. 

 

Key Finding: 

The Kwinana Cluster of industries accounts for approximately 70-90% of the WTC total sales, jobs, and 
wages and salaries figures (88% of sales – $13.8 billion, 68% of jobs – 9,361 jobs, 69% of wages and 

salaries – $0.7 billion). 

 

 7.3.5 History of Growth  

The years since the 2007 survey have seen challenging times for the Kwinana Cluster, in common with 
experiences in the industrial sector nationally.  

Using sales data for those respondents who returned questionnaires in both 2007 and 2013, shown in 
Table 7-11, total sales of $9,347M in 2010-11 can be compared with $8,519M in 2004-05: an average 
annual growth of just 1.6%/year in current price terms. Over the same period the annual average rate of 
change for manufacturing as a whole in Western Australia was 5.0%/year in current prices and 3.6%/year 
in chain volume terms. The slower overall rate of growth in the Kwinana Cluster is attributable mainly to 
the difficulties faced by the firms serving export markets. For example, export sales suffered a significant 
decline in both current prices and real terms, whereas sales to Australian markets increased by 4.4%/year 
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at current prices, equivalent to 3.0%/year in constant price terms. This reflects general experience of 
change in the Australian and WA manufacturing sectors since 2004-05. Industrial exports have struggled to 
keep pace reflecting competitive pressures, changes in commodity prices and exchange rate changes.  

The proportion of Kwinana Cluster output that was destined for overseas markets rose from 35.5% in  
1999-00 to 38.8% in 2004-05, but then declined to 27.9% in 2010-11. Conversely, the industries that have 
been serving Western Australian markets have grown strongly. 

Table 7-11 Destinations of sales by industries in the Kwinana Cluster 2010-11 

 1999-00 2004-05 2010-11 

Sales 

($M) 
Per Cent 

Sales 

($M) 
Per Cent 

Sales 

($M) 
Per Cent 

Kwinana Cluster 248 5.6 457 5.4 372 4.0 

Rest of Perth 1,334 29.9 2,688 31.6 4,252 45.5 

Rest of W.A. 872 19.6 1,377 16.2 1,512 16.2 

Rest of Australia 426 9.6 680 8.0 599 6.4 

Exports 1,581 35.5 3,317 38.8 2,611 27.9 

Total Sales 4,461 100.0 8,519 100.0 9,347 100.0 

 

Key Finding: 

The output from the Kwinana Cluster of industries has grown by nearly 10% since the 2007 study. The 
proportion of output destined for overseas markets has declined in the Kwinana cluster. Conversely, the 
proportion of output in the Kwinana cluster serving the domestic Western Australian market has grown. 

 

 7.3.6 Capital Investment  

Historically, industry has invested heavily in the Kwinana area. From Table 7-12 it is seen that, over the 
sixteen years for which data has been collected, around $5,301M has been invested by responding firms, 
summing the actual amounts without adjustment for inflation. This investment effort has been spread 
across all of the main industry groups represented in the Kwinana Cluster, and includes upgrades and 
replacements to existing plant as well as investment in new plant. Adjusting the past dollar amounts to 
2010-11 values the total becomes $6,289M. It should be noted that adjusting for non-response would 
produce a larger figure, but the estimates would be unreliable. 

Table 7-12 Capital investment undertaken by Kwinana Cluster respondents 1995-96 to 2010-11 

Year 
Current Prices 

($M) 

Chain Volume Adjusted 

($M) 
Year 

Current Prices 

($M) 

Chain Volume Adjusted 

($M) 

1995-96 406 579 2003-04 155 195 

1996-97 139 201 2010-11 196 237 

1997-98 163 232 2005-06 543 616 

1998-99 253 354 2006-07 350 372 

1999-00 459 629 2007-08 592 608 

2000-01 174 228 2008-09 335 334 

2001-02 154 197 2009-10 371 371 

2002-03 467 591 2010-11 545 545 

   Total 5,301 6,289 
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Capital investment is a significant direct stimulus to the Western Australian economy, additional to that 
which occurs from operations each year. It generates ongoing jobs in the capital goods and construction 
industries, which have their own impact ratio effects. Just as importantly, this investment is essential to 
maintain the competitive standing of the Kwinana Cluster. 

Table 7-13 shows the composition of capital investment by the participating industries in 2010-11. The 
areas of highest capital expenditure were chemical and process industry plant, heavy plant and material 
handling equipment. Over half of this expenditure has been with suppliers in the WTC or elsewhere in 
Perth. The impact ratio effects of this capital investment are considered in the next section. 

Table 7-13 Capital expenditure in 2010-11 by type of capital goods purchased 

Code Category $000s Percent (%) 

28 Machinery and Equipment   

281 Motor Vehicles 1,843 0.3 

2822 Ships and Boats 0 0.0 

2823 Railway Equipment 66 0.0 

283 Scientific Equipment 2,494 0.5 

284 Electronic Equipment (incl. computers, control systems) 9,063 1.7 

285 
Electrical Equipment (incl. power lines, wiring electric motors, 

generators, transformers, switchgear) 
140,160 25.7 

2861 Industrial Machinery and Equipment 47,348 8.7 

2862 Construction-type heavy plant (cranes, dozers, loaders etc.) 1,404 0.3 

2865 Lifting and Materials Handling Equipment 1,444 0.3 

2866 Pumps and Compressors 7,462 1.4 

2867 Space Heating and Cooling Equipment 200 0.0 

2868 
Chemical/process industry plant (incl. boilers, heat exchangers, vats, 

pipe work, valves, cooling towers) 
93,761 17.2 

2869 Other Industrial Plant 13,373 2.5 

29 Other Manufactured Products 0 0.0 

291-4 Pre-fabricated Buildings, Furniture 957 0.2 

E Construction   

41 Buildings constructed on-site 9,193 1.7 

42 Civil Engineering Works and Other Construction 162,673 29.9 

F Wholesale Trade Supplies   

452 Mineral, Metal and Chemical Wholesalers 156 0.0 

461 Machinery and Equipment Wholesalers 48,354 8.9 

462 Motor Vehicle Wholesalers 100 0.0 

469 Other Capital Purchases from Wholesalers 3 0.0 

 All other Wholesale Purchases 4,547 0.8 

G Retail Supplies   

511 to 532 All retail purchases 140 0.0 

 Capital Purchases from Retailers 0 0.0 

 TOTAL CAPITAL EXPENDITURE 544,740 100.0 
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 7.3.7 Kwinana Cluster Inter-industry Flow-on Effects 

 7.3.7.1 Results for Income, Earnings and Employment 

Table 7-14 shows the indirect inter-industry  impact that could be expected from all Core sectors of the 
Kwinana Cluster. The estimated inter-industry impact ratios would be 1.59 for Total Output, 1.58 for 
Employee Earnings and 1.72 for employment 

Table 7-14 Indicative inter-industry flow-on effects for core industries within the Kwinana Cluster 2010-11  

Operating Impacts 

Output 
Wages and 

Salaries 
Employment 

($M) ($M) (jobs) 

Inter-industry effect in WA 7,716 386 13,231 

Inter-industry effect in the Rest of Australia  208 10 357 

Inter-industry effect of capital expenditure 441 92 1,239 

Total Inter-industry effect 8,365 488 14,827 

Impact Ratio  (WA inter-industry effect) 1.59 1.58 1.72 

 

Detailed impact ratio results for the core sectors in the Kwinana Cluster are given in Table 7-15. Impact 
ratio results from this study are compared with those estimated in the previous KIA Heavy Industries 
Studies (SKM & REU 2002 & 2007) in Table 7-16. For comparability with earlier studies the ratios have been 
expressed as (direct plus inter-industry effect)/direct effect. 

Table 7-15 Inter-industry impact ratios for Kwinana Cluster industries in 2010-11 

Group 
Inter-industry Impact Ratio 

Total Output Wages and Salaries Employment 

I Petroleum Products 2.00 2.75 5.91 

II Basic Chemicals 1.23 1.68 1.79 

III Other Chemicals 1.50 1.28 1.83 

IV Ceramics and Cement 1.02 1.04 1.07 

V Basic Non-Ferrous Metals 1.18 1.59 1.68 

VI Metal Products 1.18 1.28 1.45 

VII Other Manufacturing 3.23 3.02 2.45 

VIII Electricity 1.72 2.31 2.78 

IX 
Water supply, sewerage, drainage 

and waste management 

1.00 1.00 1.00 

X Transport and Storage 2.39 2.92 3.70 

 Total Kwinana Cluster 1.59 1.58 2.72 
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Table 7-16 Comparison of Inter-industry impact ratios obtained from this study (2010-11) and previous 
studies 

Sector 1989-90 1999-00 2004-05 2010-11 

Total Output 

Petroleum Products  

2.34 

1.55 1.46 2.00 

Basic Chemicals (incl. Fertilisers) 1.52 1.28 1.23 

Other Basic Chemicals 1.67 1.81 1.50 

Ceramics and Cement  2.61 2.30 1.02 

Basic Non-Ferrous Metals 2.64 1.81 2.04 1.18 

Metal Products  1.97 1.83 1.18 

Other Manufacturing n.a. n.a. n.a. 5.32 

Electricity  2.03 1.99 1.72 

Water and Waste Management n.a. n.a. n.a. 1.00 

Transport and Storage  2.53 2.82 2.39 

All Kwinana Cluster  1.75 1.72 1.59 

Wages 

Petroleum Products  

3.03 

 

2.92 2.18 2.75 

Fertilisers 2.03 1.70 1.68 

Other Basic Chemicals 1.61 1.87 1.28 

Ceramics and Cement  3.34 1.98 1.04 

Basic Non-Ferrous Metals 4.15 1.82 5.31 1.59 

Metal Products  1.93 1.70 1.28 

Other Manufacturing n.a. n.a. n.a. 3.02 

Electricity  1.93 2.82 2.31 

Water and Waste Management n.a. n.a. n.a. 1.00 

Transport and Storage  2.51 1.53 2.92 

All Kwinana Cluster  2.04 2.72 1.58 

Employment 

Petroleum Products  

4.5 

5.46 12.75 5.91 

Fertilisers 3.02 2.42 1.79 

Other Basic Chemicals 3.40 2.77 1.83 

Ceramics and Cement  12.62 3.41 1.07 

Basic Non-Ferrous Metals 8.91 3.58 5.15 1.68 

Metal Products  2.54 1.63 1.45 

Other Manufacturing n.a. n.a. n.a. 2.45 

Electricity  4.31 3.20 2.78 

Water and Waste Management n.a. n.a. n.a. 1.00 

Transport and Storage  3.26 2.62 3.70 

All Kwinana Cluster  4.28 4.32 2.72 
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Several factors lead to the revision in the estimated impact ratios. The use of an up-dated Input_Output 
table for WA, the refreshment of some sectors with detailed specific industry data, and a new set of 
questionnaire responses has refined individual industry impact ratios in some cases. Most notable have 
been changes in the treatment of purchases of raw materials in this study. Changes in impact ratios can 
occur as a result of input composition to each industry group, including cost efficiencies, substitution and 
proportionate input changes caused by the inclusion of new firms or the disappearance of others. The 
impact ratios are particularly sensitive to the value of inputs sourced from Western Australia. In industries 
where there has been a reduction in the ratio of inputs to total output the impact ratios have been revised 
downwards (and vise versa). Overall, the impact ratios developed and used in this study are broadly 
comparable to those in the earlier studies, and the combined impact ratio for the quoted Kwinana Cluster 
Core Activities is similar across all years. 

 7.3.7.2 Results for Capital Investment 

In addition to the output, employee incomes and jobs that are generated through the operation of 
Kwinana Cluster industries, account also has to be taken of the impacts of their capital investments. It is 
seen from Table 7-17 that inter-industry flow-on from the capital investment of $544M undertaken by 
respondents in 2010-11 has generated an estimated $441M of output, 1,239 jobs and an estimated $92M 
in wages and salaries. 

Table 7-17 Direct and indirect effects of capital investment by Kwinana Cluster respondents in 2010-11 

 Output ($M) Wages and Salaries ($M) Employment (Jobs) 

Direct effect 544 114 2,167 

Production effect (Inter-industry) 441 92 1,239 

Inter-industry Impact ratio 1.81 1.80 1.57 

 

 7.3.7.3 Impacts on the National Economy 

A major contribution of the Kwinana Cluster industries at the national level is via their influence on the 
balance of international trade, both through direct exports, and through import substitution. Exports from 
the Kwinana Cluster include industrial chemicals, pigments, alumina, nickel, and zircon. Industries that 
deliver a large part of their output to markets in the USA, EEC and Asia-Pacific include Alcoa World 
Alumina, BHP Kwinana Nickel Refinery and the Tronox pigment plant. A similar impact on the balance of 
trade is realised through the import substitution effected by industries such as BP Refinery (net import 
substitution of petroleum and petroleum derivatives, which would probably come from an Asian refinery in 
the absence of the Kwinana facility), Nufarm Limited (pesticides used by the WA agricultural industries, 
which otherwise would probably come from either overseas or elsewhere in Australia), Wesfarmers CSBP 
Limited (fertilisers and chemicals used in the WA mining and processing industries) and Cockburn Cement. 
The exports and import substitutes are shown in Table 7-18. 

Table 7-18 Contribution of Kwinana Cluster industry to the Australian balance of trade 

Contribution to the Trade Balance 

 

Value ($M) 

 Direct exports (alumina, nickel, pigments)  2,662 

Import substitutes (sales minus imports of the petroleum, chemicals, cement 

products, herbicides and pesticides industries) 
2,533 

Total Contribution 5,195 

In deriving this table we have taken total sales minus imported inputs for firms whose products would likely be imported if l ocal 

production were to cease. 

Key Finding: 

The overall contribution of Kwinana industries to the Australian Balance of Trade, combining both 
exports and import substitutes, is estimated to be worth $5,195 million. This may be compared with total 

international exports of goods and services from Western Australia of $118,000 million in 2010-11.. 
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 7.4 Economic Impact of the Australian Marine Complex 

 7.4.1 Introduction 

The Australian Marine Complex (AMC) was developed to enhance the opportunities created by the 
clustering of marine-oriented industries and is home to the largest marine industry in Australia. The area 
specialises in supplying the marine, defence, oil and gas, and resource industries. In the early 2000s it 
became prominent in producing sophisticated fast ferries and also a defence-based shipbuilding and 
marine engineering service. Today it also accommodates a range of high-technology engineering activities. 
Recently it has become involved in engineering and fabrication for the capital investment phase of major 
resource development projects, mainly oil and gas, but also for the mineral mining industries. There are 
also a significant number of firms within the complex that are not marine-oriented, but which fit within an 
engineering complex, and can take advantage of common facilities. 

More than 150 businesses are located within the AMC which is made up of four main precincts: 

 Shipbuilding  

 Technology  

 Support Industry  

 Fabrication  

Situated within these precincts, the AMC also provides multi-user facilities including: 

 Common User Facility (CUF)  

 Central Services Facility  

 ACEPT Training Facility  

 Marine Support Facility  

 

 7.4.2 Methodology Adopted for the AMC Assessment 

The lower response rate from AMC organisations to the questionnaire survey has meant that the 
assessment of AMC impacts has relied principally on published data, comprising: 

 ABS Census employment for the Henderson SLA in 2011. This Census SLA aligns exactly with the AMC. 

 Comparative Census employment data for ship-building, marine engineering and metal products 
industries in the Henderson SLA and the Rest of Western Australia.  

 A trawl of the websites of all AMC enterprises. This assisted in classifying them and breaking down the 
Census information. 

 Data from the newly-developed Input_Output table for Western Australia, which provides a way of 
estimating likely impact ratios for Output, Wages/Salaries and Employment for AMC activity.  

The approach therefore combines Census employment data with Input_Output analysis, with every effort 
made to cross-check the estimates from ancillary published data including websites, and newspaper 
reports. 

 7.4.3 Direct Economic Impact – AMC Cluster 

 7.4.3.1 Employment 

As can be seen from Table 7-1, a total of 4,396 people were employed within the Australian Marine 
Complex (Henderson Statistical Local Area) in 2011. The largest manufacturing activities in employment 
terms were in Shipbuilding and Marine Engineering, Iron and Steel, Metal Products and Other 
Manufacturing. Shipbuilding and Marine Engineering (875 jobs) was the largest group, followed by "Other 
Manufacturing" (518 jobs including equipment manufacture and heavy engineering), and Metal Products 
(482 jobs). Firms producing chemical products provided a further 208 jobs. Also, outside of the 
manufacturing sector strictly defined there were a further 211 jobs in what were described as being in the 

http://www.australianmarinecomplex.com.au/Marine/
http://www.australianmarinecomplex.com.au/Defence-Industry/
http://www.australianmarinecomplex.com.au/Oil-%26-Gas/
http://www.australianmarinecomplex.com.au/Resources/
http://www.australianmarinecomplex.com.au/Business-Directory/
http://www.australianmarinecomplex.com.au/Facilities-%26-Precincts/Shipbuilding/
http://www.australianmarinecomplex.com.au/Facilities-%26-Precincts/Technology/
http://www.australianmarinecomplex.com.au/Facilities-%26-Precincts/Support-Industry/
http://www.australianmarinecomplex.com.au/Facilities-%26-Precincts/Fabrication/
http://www.australianmarinecomplex.com.au/Facilities-%26-Precincts/Common-User-Facility/
http://www.australianmarinecomplex.com.au/Facilities-%26-Precincts/AMC-Jakovich-Centre/
http://www.australianmarinecomplex.com.au/Facilities-%26-Precincts/ACEPT-Facility/
http://www.australianmarinecomplex.com.au/Facilities-%26-Precincts/Marine-Support-Facility/
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“oil, gas and mining" industries: see Appendix E. Many of these employees were engaged in mining 
support or project management. The "core" AMC industries have been taken as being (i) all manufacturing 
industry jobs, plus (ii) "mining" industry jobs that we have classified under "Other Manufacturing", plus (iii) 
Transport and Storage units, professional and scientific services, civil engineering/construction, hire of 
heavy capital, and the training facility of Challenger TAFE. This was done to be consistent with the 
approach taken for the Kwinana Cluster. This report will refer to these as the "core" AMC activities. 

 7.4.3.2 Estimated Output and Incomes  

AMC industries have a significant impact on the Australian, Western Australian and Perth economies. Our 
estimates of key statistics for the AMC Cluster in 2010-11, based on employment and Input_Output data, 
are shown in Table 7-19. 

Table 7-19 Estimated total output, wages and employment for the AMC in 2010-11 

 All Industries in 

AMC 
Core Activities 

Total Output ($M) 1,811 1,562 

Wages and Salaries ($M) 335 282 

Employment (Jobs) 4,396 3,655 

 

In arriving at the Total Output figure, employment in the Henderson SLA was multiplied by the ratio of 
estimated Total Output to Full Time and Part Time employment in each of the Core Activities considered in 
this Assessment. Similarly, wages have been estimated for each of the industry groups by taking the 
average earnings per employee multiplied by Census employment in the Henderson SLA in 2011. The 
estimates were cross-checked for consistency with published information about key AMC industries and 
the limited number of questionnaire returns. The contribution of the AMC to the total WTC output is 
presented in Table 7-5. 

Key Finding: 

The AMC Cluster of industries accounts for $1.8 billion in sales, 4,396 jobs, and $0.3 billion in wages and 
salaries in the WTC. 

 

 7.4.4 AMC's Inter-industry Flow-on Effects 

The total impact of AMC industries on the Western Australian economy was estimated using the same 
economic impact methodology and the same Input_Output data set as was described for the Kwinana 
Cluster. Impact ratios expressing the effect of AMC industries on total output, wages and salaries and 
employment in Western Australia have been calculated for the three core industry groups represented in 
the AMC, namely Metal Products, Shipbuilding and Marine Engineering and Other Manufacturing 
(including the activities of organisations from the oil, gas and minerals industries who were working within 
AMC as well as engineering and fabricators).  It is seen from the results shown in Table 7-20 that the 
impact ratios for the "core" activities in the AMC are fairly typical of results from other studies.  

Table 7-20 Output, earnings and employment impact ratios for selected AMC industries in 2010-11 

Group 
Inter-industry Impact Ratio 

Total Output Wages and Salaries Employment 

VII Metal Products 1.18 1.28 1.45 

VIII Shipbuilding and Marine Engineering 1.71 1.52 1.56 

IX Other Manufacturing (incl. Engineering 

and fabrication-type activities) 
3.23 3.02 2.45 

 All AMC Core Activities 1.80 1.93 1.84 
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The resulting total inter-industry flow-on effects are shown in Table 7-21. 

Table 7-21 Indicative inter-industry flow-on effects for all core industries within the AMC Cluster in 2010-11 

Operating Impacts 
Output 

Wages and 

Salaries 
Employment 

($M) ($M) (jobs) 

Inter-industry effect in WA 1,870 273 3,356 

Inter-industry effect in the Rest of Australia  50 7 91 

Inter-industry effect of capital expenditure N/A N/A N/A 

Total Inter-industry effect 1,920 280 3,447 

Impact Ratio  (WA inter-industry effect) 2.20 1.97 1.92 

 

 7.5 Future Prospects for the Western Trade Coast 

In this concluding part of the economic assessment we examine responses of WTC managers to questions 
about the advantages and disadvantages of their WTC location. We review threats, opportunities, and key 
uncertainties in the operating environment. Factors affecting strategic plans are considered. We report on 
respondents’ aspirations for the future over 5-year and 10-year horizons. Finally, we compare the outlook 
portrayed by questionnaire responses with one based on trends in the WA economy and use the 
Input_Output table to generate potential changes in Western Australian markets for WTC outputs. 

The text reflects comments made during the face-to-face interviews as well as written responses to the 
questionnaire. In the interests of preserving respondents’ confidentiality we have suppressed references to 
specific goods and services, but we have quoted the particular comment in a generalised form in some 
cases. 

The responses to questionnaires are dominated by those from KIC members, and may not be 
representative of the entire WTC. Nevertheless, it will be seen that the themes suggested by respondents 
are sufficiently general as to apply more widely. Indeed, many of their views reflect widely-held opinions 
about the Australian economy. But in this case the views are backed up by on-the-ground experience and 
many examples. 

 7.5.1 The Operating Environment 

 7.5.1.1 Positives for WTC’s comparative advantage 

WTC managers view locational factors, including the availability of suitable infrastructure, inter-firm 
synergies, port facilities, raw material supply and market access as positive factors in their comparative 
advantage. The full set of factors mentioned is given in Table 7-22. 
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Table 7-22 Factors mentioned as working for lower production costs 

Factors for lower production costs 

2007 Study 2013 Study 

Count Percent Count Percent 

Available synergies 7 22.6 6 20.7 

Infrastructure 9 29.1 5 17.2 

Proximity to port or Cockburn Sound 4 12.9 5 17.2 

Raw materials 3 9.7 3 10.3 

Services/ support industries 1 3.2 3 10.3 

Industrial area 0 0.0 2 6.9 

Power 1 3.2 1 3.4 

Labour skills 2 6.5 1 3.4 

Market proximity 3 9.7 1 3.4 

Labour costs 1 3.2 1 3.4 

Location/ proximity to City 0 0.0 1 3.4 

Total 31 100 29 100 

Note: Multiple responses permitted 

  

Question posed (unprompted): What factors, if any, make for lower production costs in the WTC rather 
than elsewhere in Western Australia? 

Comments from respondents included: 

 Compatible land use (zoning)  

 Present infrastructure  

 Fremantle port and shipping infrastructure  

 Close proximity to bulk product port facilities 

 Access to port facilities  

 Access to warehousing and proximity to Port facilities  

 Rail infrastructure (raw materials (coal) and product) 

 Road infrastructure  

 Proximity to resources (raw materials) 

 Availability of natural gas supply via DBNG pipeline  

 Energy and water infrastructure available. Multiple water sources available. For the Water 
Corporation assets, the clustering of major water users 

 Use of sea water cooling  

 Shared infrastructure- service pipelines for Natural Gas, H2, N2, NH3 

 Integration with other industries 

 Concentration of heavy industry infrastructure  

 Synergies with other industries  

 Sulphur disposal to neighbouring business 

 LPG/Gas sales to neighbouring businesses 

 Close proximity to specialised contractors 
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 Access to cooling water 

 Shared services  

 Access to services and human resources 

 Availability of labour - skilled and unskilled  

 Labour in metropolitan area is less expensive than Pilbara. Nevertheless labour costs are high 
compared to other global locations. Whilst we can never compete on labour rates alone, we must 
become more productive. Productivity is a key concern more broadly 

 Location near metro area - no camp costs/FIFO 

 Safe and efficient removal of industrial effluent through the WC WWTP assets  

Key Finding: 

WTC managers view locational factors, including the availability of suitable infrastructure, inter-firm 
synergies, port facilities, raw material supply and market access as positive factors in their comparative 

advantage. 

 

 7.5.1.2 Negatives for WTC's comparative advantage 

Negative factors putting WTC industries at a disadvantage tended to focus on cost and availability of labour 
and production inputs, and the increasing costs of compliance with environmental regulations (Table 7-23).  

Table 7-23 Risk factors for higher production cost 

Factors for higher production costs 
2007 Study 2013 Study 

Count Percent Count Percent 

Land availability/ cost 2 9.5 1 4.8 

Freight cost 3 14.3 0 0.0 

Environmental constraints 3 14.3 2 9.5 

Labour costs 8 38.1 6 28.6 

Water 0 0.0 1 4.8 

Transport costs 3 14.3 1 4.8 

Fuel/gas supply 2 9.5 2 9.5 

Regulatory constraints/ costs 0 0.0 4 19.0 

Provision of services 0 0.0 1 4.8 

Construction costs 0 0.0 1 4.8 

Community pressures 0 0.0 2 9.5 

Total 21 100.0 21 100.0 

Note: Multiple responses permitted 

  

Question posed (unprompted): What factors, if any, make for higher production costs in the WTC rather 
than elsewhere in Western Australia? 

The following comments were made. 

 Wages have always been high in WTC - recently, pressure on the labour market from expansion of the 
mining industry has increased costs significantly 

 Labour costs in the WTC continue to be affected by strong employment growth and labour price 
increases occurring within the mining and oil and gas industries within W.A. 

 WA resource boom - shortage of labour and competition for skilled engineers 
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 Construction costs are higher than what they really should be. This creates a competitiveness issue 
when making investment decisions i.e. should we build it elsewhere? 

 Water availability 

 Transport 

 Natural gas transportation (compared with North West) 

 Some services to our operation requires significant investment by others 

 Environmental constraints, regulation and compliance costs (3 comments) 

 Community pressure on government to reduce emissions to below standard industry practice cause 
greater requirement for significant investment in capital for world best practice  

 Air shed restrictions in KIA 

Key Finding: 

Negative factors putting WTC industries at a disadvantage tended to focus on cost and availability of 
labour and production inputs, and the increasing costs of compliance with environmental regulations. 

 

 7.5.1.3 Key uncertainty factors 

Respondents rated market demand and exchange rates as being high on the list of uncertainty, although 
there were many other factors across the board. 

Table 7-24 Key uncertainty factors 

Key uncertainties 

2007 Study 2013 Study 

Count  Percent Count Percent 

Market demand 3 9.4 4 12.1 

Exchange rates 0 0.0 3 9.1 

Commodity prices 1 3.1 2 6.1 

Environmental issues 4 12.5 2 6.1 

Water availability 1 3.1 2 6.1 

Waste product disposal 0 0.0 2 6.1 

Protection of buffer zone 2 6.3 2 6.1 

OHS requirements 0 0.0 2 6.1 

Labour issues 5 15.6 2 6.1 

Power and gas costs/ availability 3 9.4 2 6.1 

Regulation/ community expectation 6 18.8 2 6.1 

Government policy 0 0.0 2 6.1 

Quality/ availability of process input - - 1 3.0 

Maintenance/ upgrade of infrastructure 1 3.1 1 3.0 

Global economy 2 6.3 1 3.0 

Tenancy of operations 0 0.0 1 3.0 

Availability of land 0 0.0 1 3.0 

Location 0 0.0 1 3.0 

Total 28 100.0 33 100.0 

Note: Multiple responses permitted 
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Question posed (unprompted): What would you say are the key uncertainty factors? 

The following comments were made: 

 Global economy 

 Specific to our business are USD exchange rates and commodity prices 

 Product markets 

 Market demand and security of tenancy 

 Market demand, Australian dollar 

 Commodity prices  

 Foreign exchange 

 Market rules changes 

 Future domestic gas supplies 

 Skilled labour 

 Availability of non-expensive tradesmen 

 Natural gas cost and availability 

 Quantity and availability and access to water sources for industrial use 

 Use of salt cooling water as our cooling utility 

 Liquid waste disposal options 

 Sewerage availability 

 Location of port near the refinery 

 Maintenance and upgrade of existing infrastructure (port, road, rail) 

 Property values and availability of land will constrain future expansion and limit life of operation 

 We have no specific concerns on uncertainty with the WTC 

 Environmental regulations 

 OHS regulations 

 Increased regulatory and community expectations 

 Environmental and environmental health constraints from community and government agencies with 
respect to the combined impacts of the KIA  

 Uncertainty of the Kwinana Industrial Buffer 

 Compromise of buffer zone 

 Government policy 

 High level of government intervention 

 

Key Finding: 

Market demand and exchange rates are key sources of industry uncertainty, although there were many 
other factors across the board. 
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 7.5.1.4 International Context 

As shown in Table 7-25, international factors continue to be very important across the WTC, with 
respondents variously mentioning: (i) the value of the Australian dollar, which is critical for the exporters; 
(ii) cost-competitiveness versus larger lower-priced Asian producers; (iii) demand and international prices 
for commodities as a key driver of future developments; (iv) indirect effects from internationally-driven 
change in the Western Australian resources industries; and (v) the threat of competing imports. The export 
markets for WTC products are worldwide. All major trading blocks were mentioned, and each is important, 
but prospects for economic growth in Asia were regarded as critical.  

Respondents highlighted international factors more strongly than they did in the previous survey. 
Combined with those who also gave exchange rates as a concern, 62% said the international economy was 
very important to them, versus 49% previously. Surprisingly, "Import Competition" was mentioned more 
frequently in 2007 than now. Nevertheless, those who referred to this aspect were finding it a very serious 
issue for them. 

Table 7-25 Influence of international factors: respondents' views. 

Factors  2007 Study (%) 2013 Study (%) 

International factors 39 53 

Exchange rates 10 9 

Energy prices 3 9 

Price of commodities 14 7 

Labour costs 0 7 

Corporate competition  3 4 

Scale of operations 0 4 

Access to markets 0 2 

Import competition  20 2 

New product synergies 0 2 

Market position strong 3 0 

Competition dumping 6 0 

Environmental regulation 3 0 

Total % 100 100 

Total Count 70 45 

Note: Multiple responses permitted 

  

Questions posed (unprompted):  

Describe the influence of international markets on your future development potential; and  

Describe how international competitiveness is likely to affect your future operations.  

 

Respondents’ comments included: 

 High A$ impacts export market 

 The industries supplying the mineral and resources sector of Western Australia are both directly and 
indirectly affected by international factors. International developments are key as less than 10% of 
our production is for domestic market 

 Exchange rate is impacting negatively on business 

 Volumes of imports and exports are highly influenced by international markets and Australian dollar 
value 
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Comments related to international competitiveness included: 

 Most markets are now getting cleaner and requiring the same product specification as WA, making 
the market more fluid and competitive 

 Market dynamics have a significant influence on Australian refineries 

 Asia has a growing list of large new, efficient refineries to compete with 

 It is cheaper to downstream process raw materials in China and therefore there is no reason to 
expand in Australia 

 Demand in China/India etc. via greater urbanisation/industrialisation of these regions 

 The demand for commodities supplied by Australia creates great opportunities across much of the 
manufacturing sector. The key is being competitive  

 We face a critical sensitivity to foreign exchange rates and the price of the commodity we produce 

 Exchange rate is a major influence 

 Demand growth is driven by China  

 Our product is an international commodity, hence exchange rate is a large factor 

 

Comments from producers who mainly serve a Western Australian market included: 

 International markets do not directly affect us. The indirect effect is felt through our developing 
mining company market 

 Provided international markets allow farmers' terms of trade to improve then we can look at further 
development and growth 

 AUD/YEN affects import costs for certain inputs. Worldwide demand affects our input costs. AUD/USD 
affects import parity price for our competitors in the WA market. This affects our selling price and 
ability to recover costs 

 Pricing stability of raw material supplied from overseas affects our inventory holding capacity 

 The high $A exchange rate reduces the cost of materials procured from overseas for the maintenance 
and operations of the assets within the WTC. The Australian Government's no tariff policy hinders 
domestic competitiveness with overseas counterparts 

 Sensitivity to exchange rate changes is customer dependent. A customer's production may not be 
competitive compared with the international market and this would lead to lower requirement for 
our product 

 

The need to be internationally competitive will continue to add pressure to reduce costs and overheads 
and increase efficiencies. As facilities are further developed in China and other low labour cost countries, 
there will be substantially increased pressure on cost of production. International competitiveness will 
demand that WTC industries are leaders in their industry and the exporter of choice. Financial approval for 
a large project is generally influenced by international markets and the prospective return on capital. All 
plants have to maintain their competitiveness against not only foreign competition, but also within their 
own organizations, which are multi-national in most cases. This requires even higher productivity and 
increased flexibility to meet customer/marketer demand. 
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 7.5.1.5 Domestic economic factors 

All industries have exposure to GDP growth, interest rates, inflation, capital markets and the labour 
market. Inventory costs and interest payments flow through to a company’s bottom line. The 
questionnaire data shown in Table 7-26 and interviews revealed a general concern about high input costs. 

Table 7-26 Influence of domestic economic factors: respondents’ views 

Factors Count Percent 

Wage rates 6 20.7 

Other price levels 4 13.8 

Government policy 3 10.3 

Demand 3 10.3 

Interest rate  2 6.9 

Investment 2 6.9 

Labour skills 2 6.9 

GDP/CPI growth rate 1 3.4 

WA mining industry growth 1 3.4 

WA agricultural industry 1 3.4 

Labour availability 1 3.4 

Energy 1 3.4 

Resources 1 3.4 

Global commodity prices 1 3.4 

Total 29 100.0 

Note: Multiple responses permitted 

  

Question posed: Describe your sensitivity to the Australian economy. Consider the key macro-economic 
factors as they affect you, including general price levels, capital markets, exchange rate, interest rates, 
export/import performance and skills availability. 

Comments included: 

 High local costs limit the likelihood of manufacturing operations expanding  

 The high costs base in WA is making us non-competitive compared with the east coast 

 Cost escalation in all production consumables  

 General price levels - large impact on profitability and competitiveness - has resulted in planned 
closure of plant components due to the costs of energy and shutdown labour  

 Oil price and transport levies are driving up chemical prices 

 Impact of gas prices as negotiation for replacement gas supply contracts continue 

 Energy cost (gas/electricity) 

 Labour costs- competing in labour-market with mining industry 

 High labour costs are impacting on costs  

 Cost of labour; skill availability, particularly engineers and electrical trades 

 Cost of operations -- medium wage growth, fuel prices, etc. 

 We are directly exposed to areas like CPI 

 General price levels including labour have impacted the cost of capital works and on-going operations 
and maintenance 
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 Wage growth is impacting negatively on business  

 Skilled engineering labour shortages risk development 

 Skills - main skill that is hard to attract and retain is electrical engineering  

 Labour availability  

 New taxes and carbon price effect  

 Carbon Tax influence  

 Interest rates affect power demand involvement 

 Debt - cost of debt 

 Capital is provided by the W.A State Government and the government's ability to access funds, and 
therefore on loan funds is directly related to the strength of the W.A economy 

 The price of reclaimed water, which is not regulated, versus scheme water, which is. This is one of the 
drivers of the demand for reclaimed and recycled products. Any increase is regulated by the Economic 
Regulatory Authority 

 Productivity 

 Cost of utilities 

 Growth in the demand for diesel and jet fuel is driven by resource activities 

 Economic activity is a large influence on product demand: our diversity of exposure to mining and 
construction helps 

 Farm disposable incomes and cost of production: relationship with crop market price and demand 

 The general state of the Australian economy particularly affects those supplying domestic markets. 
For these industries, demand growth is predicated on annual GDP 

 

The labour market is a key concern. Inflation is driving up the cost of inputs. Industries confirm that labour 
costs are high and continue to escalate. There have been general increases in maintenance, materials, and 
labour costs. Skills availability is a key concern, particularly skills availability in trades, engineering and 
some professional vocations. 

 7.5.1.6 Western Australian Market Opportunities 

Responses to our open-ended question about Western Australian market opportunities reflected 
opportunities coming from both Western Australian resources industries as well as consumer demands 
(Table 7-27).  

Table 7-27 Western Australian market opportunities 

Opportunities Count Percent 

Minimal 4 18.2 

Major market is WA 4 18.2 

Resources sector 5 22.7 

Agriculture sector 3 13.6 

Other sectors 3 13.6 

WA economy 2 9.1 

Free market 1 4.5 

Total 22 100.0 

Note: Multiple responses permitted 
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Question posed (unprompted): What are the Western Australian Market opportunities (i.e. drivers from the 
demand side). 

 Strong continuing economic and population growth 

 WA resource demand 

 Growth in major industrial projects (LNG Plants) 

 Mining and agricultural exports 

 Strong metal prices - strong mining activity 

 Growth in mining projects 

 Mining is main opportunity, maturity at iron ore mines means opportunities with mine de-watering 

 Consumption of fertiliser from WA farmers. This is directly related to rainfall, international grain price 
and AUD/USD exchange rate 

 Introduction of GM (genetically modified) cropping by sensitivity and choice 

 Strengthen technical support of herbicide products usage 

 Maintain strong relationship with resellers 

 Growth in commercial construction, home building 

 Demand forecast to be lower for short to medium term - less opportunity 

 Domestic transport fuel consumption 

 Diesel and jet fuel consumption are growing at a steady rate 

 Increasing requirement for premium clean gasoline 

 Motor spirit overall is flat 

 Economic growth can influence electricity demand which affects plant operation 

 

More negative responses came from organisations that are primarily oriented towards export markets: 

 Minimal market in WA. Would require a large smelter to be any market change locally 

 No WA market 

 Minimal and all production exported 

 

 7.5.1.7 Development of Future Plans 

As shown in Table 7-28 a significant number of respondents indicated that their organisations intended to 
make significant developments within the next ten years. Respondents indicated that the majority of these 
developments would occur within a five-year period. 
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Table 7-28 Development intentions  

Type of Development Count Percent 

Plant/equipment renewal/upgrade 7 30.4 

Increase capacity 6 26.1 

No comment 2 8.7 

Increase production 2 8.7 

Optimise plant/process 2 8.7 

Importing 1 4.3 

Product expansion 1 4.3 

None 2 8.7 

Total 23 100 

Note: Multiple responses permitted 

 

Question posed: On the basis of approved plans with corporate funding commitments, please describe the 
major developments by your organisation within the WTC that will be implemented over the next (a) 5 
years and (b) 10 years. 

Examples of developments envisaged are: 

 Expansion of liquid storage 

 Import facility for bulk liquid fertiliser 

 Upgrade of certain plant will be required to extend life of plant 

 Investment in new grinding mill(s) and associated infrastructure e.g. storage sheds 

 New load out point 

 Data centre capital equipment 

 Upgrading our high octane motor spirit manufacturing capability 

 Refurbishment and extension of buildings 

 RVP in petrol reduction project 

 Tank farm risk mitigation project  

 CO boiler upgrade project 

 Alkylation unit risk mitigation 

 Investment in storage, staff amenities and packaging preparation. Possible investment in expanding 
product range with one piece of equipment 

 Upgrades to cargo handling infrastructure (conveyors, storage, rail) at both Kwinana Bulk Terminal 
and Kwinana Bulk jetty 

 Replacement of cargo handling plant, equipment and machinery 

 Construction of new wharf 

 Maintenance or replacement 

 Interlinking of terminal activities 
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Some organisations indicated: 

 Capital expenditure is earmarked for off-shore facilities with only accounting and design work being 
performed in Henderson 

 They are closing some facilities and moving to an import strategy for some inputs 

 Expanding existing plants (where it can be justified). If the cost of the new capital does not yield the 
required margins necessary to underpin the investment, then this will not occur 

 Potentially build new plants, but very unlikely due to the various constraints 

 

As shown in Table 7-29 the key constraints that are being considered in future planning include market 
opportunities, cost efficiencies, capital development needs, and sustainability. 

Table 7-29 Significance of factors influencing the future level of output 

Potential Constraints Count  Percent 

Market demand 3 18.75 

Operational/cost/resource efficiency  3 18.75 

Sustainability commitment 2 12.5 

Cut costs 2 12.5 

Capacity and demand 2 12.5 

Capital constrained 1 6.25 

Strategic considerations 1 6.25 

Capital renewal plan 1 6.25 

New technology 1 6.25 

Total 16 100 

Note: Multiple responses permitted 

  

Several respondents outlined their strategic direction and plans to react to opportunities and constraints. 
Comments included: 

 Ensuring sustainable growth and providing satisfactory return to shareholders 

 Grow capacity to meet demand 

 Introduce new technology 

 Sustaining a good rate of return 

 Organic growth to meet market demand 

 We will develop a trade facilitation role 

 To focus growth through provision of terminalling services 

 Diversify product range 

 Boost profitability - to compete against imports and innovative products and processes 

 Remain a low cost high quality producer 

 Extend the life of our plant 

 Improving plant reliability and availability 

 Operational excellence drivers and a focus on cost efficiency will ensure safe, reliable operations that 
underpin environmental performance improvements and resource efficiencies 

 Reduction of risk 
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 Energy efficiency 

 We intend to substitute locally-produced raw materials with imports 

 Cope with additional costs for new environmental regulation compliance 

 

More negative comments included:  

 Any opportunity to expand production capability will be incremental only 

 New company ownership will curtail development plans in the short term. The longer term remains 
uncertain due to ownership change 

 Assets are required to self-fund any expansion. Our plant has been making a loss - therefore minimal 
investment. We are investigating upstream (mining) assets so there is little appetite for refining 

 

Risk factors for production costs, shown earlier in Table 7-23, are mirrored in answers to the question 
about key uncertainties for the future (refer to Table 7-30). Markets, commodity prices and exchange rates 
now dominate respondents’ concerns, whereas five years ago it was labour supply/price, regulation, 
community expectations and environmental issues that were the dominant uncertainties. 

Table 7-30 Significance of factors influencing the future level of output 

Key Uncertainties 

2007 Study 2013 Study 

Count Percent Count Percent 

Market demand 3 10.7 4 12.1 

Exchange rates 0 0.0 3 9.1 

Commodity prices 1 3.6 2 6.1 

Environmental issues 4 14.3 2 6.1 

Water availability 1 3.6 2 6.1 

Waste product disposal 0 0.0 2 6.1 

Protection of buffer zone 2 7.1 2 6.1 

OHS requirements 0 0.0 2 6.1 

Labour issues 5 17.9 2 6.1 

Power and gas costs/ availability 3 10.7 2 6.1 

Regulation/ community expectation 6 21.4 2 6.1 

Government policy 0 0.0 2 6.1 

Quality/ availability of process input 0 0.0 1 3.0 

Maintenance/ upgrade of infrastructure 1 3.6 1 3.0 

Global economy 2 7.1 1 3.0 

Tenancy of operations 0 0.0 1 3.0 

Availability of land 0 0.0 1 3.0 

Location 0 0.0 1 3.0 

Total 28 100.0 33 100.0 

Note: Multiple responses permitted 
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 7.5.2 Growth Expectations 

This section summarises the expectations of WTC industries for their future output. Plans for capital 
investment are considered first. Then, using a set of growth indicators derived from questionnaire 
responses, future growth scenarios are assessed, including their impact ratio impacts.  

 7.5.2.1 Capital Investment Plans  

Responding companies will be spending $1,710M to further develop existing plants over the next five 
years. From Table 7-31 it can be seen that current expectations are for some decrease over the following 
five years, but the total expected capital expenditure of $1,039M between 2015-16 and 2020-21 would still 
be very significant. The figure could increase, as the data refer to initiatives that already have corporate 
approval. Thus, the broad picture is that the level of capital investment that has been experienced over 
recent years will continue. Several of the firms that strongly expressed key uncertainties and constraints 
nevertheless intend to invest heavily in their WTC plant’s operations. In some cases they intend to change 
the plant in order to cope with changed market conditions. A few are actively considering overseas 
alternatives, or to restrain manufacturing investment in favour of the resources sector. 

Responding organisations expect they will be investing $342M on an annual average basis between 2010-
11 and 2015-16, and $207M per year between 2015-16 and 2020-21 based on current plans. The impact 
ratio of this capital investment are estimated in Table 7-32. 

Table 7-31 Capital investment planned in 2012 by responding companies 

Capital Investment Next 5 Yrs. (Count) 6-10 Yrs. Ahead (Count) 

None 2 1 

<$5M 5 4 

$5-10M 1 1 

$10-20M 2 1 

$20-50M 2 4 

$50-100M 1 1 

>$100M 4 3 

Number of Respondents 17 15 

Total Expected Investment ($M) 1,710 1,039 

 

Table 7-32 Indicative economic impact of planned capital investment by responding WTC industries for 
2010-11 to 2015-16 

 Output ($M/Yr) 
Wages and 

Salaries ($M/Yr) 
Employment (Jobs) 

Direct effect 342 72 1,359 

Indirect Effect (Inter-industry) 424 94 1,168 

Inter-industry Impact ratio 1.68 1.77 1.51 

 

Key Finding: 

Responding companies will be spending $1,710M to further develop existing plants over the next five 
years. 
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 7.5.2.2 Views on Potential Growth in Output 

The capital investment described in the previous section will support increased output in future. As has 
been shown, there are plans for significant expansion of capacity in some plants. As can be seen from Table 
7-33 about a third of respondents are expecting increased output volume in future even under a 
constrained scenario. 

Table 7-33 Expected changes in the volume of output for the next five and 10 years: constrained scenario 
and ideal scenario 

Expected Change 

Constrained Scenario Ideal Scenario 

2015-16 2020-21 2015-16 2020-21 

>200% 0 0 2 5 

100-200% 5 5 5 5 

50-100% 3 3 3 1 

20-50% 1 1 0 1 

10-20% 0 0 0 0 

0-10% 0 0 0 0 

No Change/Don’t know 18 18 17 15 

Total 27 27 27 27 

 

Responses to our questions about the future value of production were so similar that they are not 
reproduced here, though it might be mentioned that declining prices were anticipated by a few 
respondents (their expected value index was less than their expected volume index), but this was balanced 
by an equal number who expected their production value to increase faster than its volume. 

A few significant players expect to see substantial increases in the volume of their production, with the 
volume and value of production on their existing site increasing by more than 200% over a ten-year period. 
It is significant that no responding establishment expected production volumes to decrease in future.  

Firms were also asked how they viewed the future if identified constraints were lifted. It is very obvious 
from their responses (not reproduced here) that firms would have a very optimistic view of future 
prospects if constraints could be overcome. At the top end of expectations, several firms saw the 
possibility of three- or four-fold increases in production values under the optimistic scenario. 

 7.5.2.3 Potential Impacts of Future Growth in the Western Australian Economy 

An assessment has been made of how changes in the Western Australian economy to 2015-16 and 2020-21 
might impact Western Trade Coast industries. This was done by projecting future levels of Final Demand 
across all agricultural, oil, gas mining and manufacturing industries in Western Australia except those in the 
WTC. Impacts on economic output, incomes and employment within the WTC were then calculated. We 
focus here on impacts on the 14 core industries and how their markets could grow in response to Western 
Australian developments.  

Future Final Demands in Western Australia were projected by extrapolation of trends in Final Demand 
components from 1995-96 to 2010-11, using ABS State Accounts chain volume indices. An upward 
adjustment was made in industries where future growth is expected to be faster than the long-term trend: 
notably in the oil, gas, and iron ore sectors. The assumed trend and adjusted growth rates are summarised 
in Figure 7-6. Note that Final Demand for Western Australian exports includes nearly all production in the 
oil, gas and mining industries, and a substantial portion of agricultural output. Detailed assumed growth 
rates by sector are given in Appendix E.  



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Economic Assessment 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE 7-39 

 

Figure 7-6: Trend growth in Final Demands for “driver” sectors within the Western Australian economy 

 

The results of this calculation are shown in Table 7-34. The trend growth in the economy to 2015-16 would 
add $106 billion to Western Australian Final Demand across all industries except those in WTC. Based on 
Inter-industry impact ratios, growth in Final Demand would add an estimated $49 billion to total Western 
Australian industry output, of which the WTC core industries would account for $2.6 billion. Using Inter-
industry impact ratios the change would be an increase of $91 billion to Western Australian industry 
output of which $3.7 billion would be the predicted additional demand for output from WTC industries. 
The projected change to WTC output, which stood at $14 billion in 2010-11 (Kwinana plus AMC Clusters), 
would be 20% under Inter-industry and 28% with Inter-industry calculations.  

Extending the projection over the ten years to 2020-21 the impacts approximately double, suggesting that 
in response to Western Australian growth there would be the potential for output at WTC to double.  

Table 7-34 WTC’s potential output growth in response to developments in the WA economy ($ billions) 

 Base 2010-11 

Change by 2015-16 Change by 2020-21 

Inter-industry Inter-industry 

2010-11 Total Output excluding WTC 429   

Trend-based increase in WA Final Demand (= “Direct 

Impact”) 

 106 210 

Inferred impact ratio effects   49 103 

Of which WTC core industries  2.6 8.8 

 

It is stressed that these projections exclude the impacts of any growth in exports by the WTC industries 
themselves, because the postulated changes in Final Demand are zero for all WTC industries. The 
calculations only provide an assessment of the potential impacts on WTC output coming from inter-
industry demands and consumer demands within Western Australia. Thus they trace the potential effects 
of changes in the market demands for e.g. fuels, fertilisers, industrial chemicals, agricultural herbicides and 
pesticides, machinery and equipment, fabrication of products for use in building capital items, building 
components, utilities, and transport and storage services.  



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Economic Assessment 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE 7-40 

It is also stressed that these projections are simply trend-based. They do not consider the competitive 
position of WTC suppliers in the market in future. Nevertheless, the projections above are broadly 
consistent with the views of several major industries answering to the questionnaire survey. To paraphrase 
one respondent: 

“Any Western Australian business that supports inputs needed for sourcing the commodities required by 
overseas markets… should do well”. 

Key Finding: 

No responding company expects production volumes to decrease in future, and there is potential for the 
WTC to double in output in response to the growth of Western Australia. 

 

 7.6 Summary of Key Findings – Economic Assessment 

The key findings for the Economic Assessment are: 

 WTC core industries directly make sales of $14.7 billion; provide 11,362 jobs; and pay $953M in 
wages and salaries. 

 WTC core industries through operations and capital expenditure in 2010-11, generated inter-
industry flow-on effects in WA and the rest of Australia amounting to $10.3 billion, wages and 
salaries of $0.8 billion and estimated employment amounting to a further 18,274 jobs. This is in 
addition to the direct economic impact. 

 The Kwinana Cluster remains the largest industrial cluster in the State. 

 The Kwinana Cluster of industries accounts for approximately 70-90% of the WTC total sales, jobs, 
and wages and salaries figures (88% of sales – $13.8 billion, 68% of jobs – 9,361 jobs, 69% of wages 
and salaries – $0.7 billion). 

 The output from the Kwinana Cluster of industries has grown by nearly 10% since the 2007 study. 
The proportion of output destined for overseas markets has declined in the Kwinana cluster. 
Conversely, the proportion of output in the Kwinana cluster serving the domestic Western 
Australian market has grown. 

 The overall contribution of Kwinana Cluster of industries to the Australian Balance of Trade is 
estimated to be worth $5,195 million. This may be compared to the total international export of 
goods and services from WA of $118,000 million in 2010-11 

 The AMC Cluster of industries accounts for $1.8 billion in sales, 4,396 jobs, and $0.3 billion in wages 
and salaries in the WTC. 

 WTC managers view locational factors, including the availability of suitable infrastructure, inter-
firm synergies, port facilities, raw material supply and market access as positive factors in their 
comparative advantage 

 Negative factors putting WTC industries at a disadvantage tended to focus on cost and availability 
of labour and production inputs, and the increasing costs of compliance with environmental 
regulations. 

 Market demand and exchange rates are key sources of industry uncertainty, although there were 
many other factors across the board.  

 Responding companies will be spending $1,710 million to further develop existing plants over the 
next five years. 

 No responding company expects production volumes to decrease in future, and there is potential 
for the WTC to double in output in response to the growth of Western Australia. 

 The sustained performance of the Kwinana Cluster and the adaptability of the AMC Cluster are 
testimony to the contribution both areas make to a diversified Western Australian economy, 
providing a buffer whenever the rate of expansion of the resources sector slows. 
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A recurring theme throughout this study is the paradox of (i) unprecedented growth in the Western 
Australian economy as a whole, and (ii) the challenges faced by the manufacturing sector. The paradox 
comes from the interactions between macro-economic development driven by growth of the resources 
sector in Western Australia and the micro-economic realities faced by manufacturers following from (i) 
changed price and availability of domestically-sourced inputs and (ii) the difficulty of living with a 
historically high Australian dollar for exporters. It was beyond the scope of this assessment to model these 
interactions, but they are real and plain to see. 

 7.7 Global Case Study Comparison 

In order for the Western Trade Coast to compete on the international scene, we will need to minimise 
those factors which constrain WTC industry and maximise the opportunities provided by our comparative 
advantage. This section compares the Western Trade Coast against other successful international industrial 
complexes. 

Five industrial precincts and trade areas (including national and international examples) have been 
reviewed to inform the opportunities and risks for the future development of the WTC. The review 
considered the key drivers for growth and decline in these areas and the relationship to national policy and 
national and global economic conditions. 

The five case studies reviewed include: 

 Australia TradeCoast - an industrial area in Brisbane, Queensland, Australia 

 Botlek Industrial Area - an industrial area in Rotterdam, the Netherlands 

 Jurong Industrial Estate - an industrial area Jurong Island, west coast of Singapore 

 Kalundborg Industrial Park - an industrial area in Kalundborg, Denmark 

 Laem Chabang Industrial Estate - an industrial area in Chonburi province, Thailand 

The five case studies represent a range of industries and sizes and ages. Furthermore, the industrial areas 
have been offered different levels of government support throughout their development. Detailed 
information on the five case studies is provided in Appendix C with a summary comparison in Table 7-35. 
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Table 7-35 Summary comparison of case study characteristics 

Industrial Area Australia TradeCoast Botlek Industrial Area Jurong Industrial Estate Kalundborg Industrial estate Laem Chabang Industrial Estate Western Trade Coast 

Location Brisbane, Queensland, Australia Rotterdam, the Netherlands Jurong Island, west coast of Singapore Kalundborg, Denmark Chonburi province, Thailand Perth, Western Australia, Australia 

Size 

 8,000 ha 

 1500+ businesses 

 60,000+ employees 

 2,500 ha 

 13,000 direct jobs 

 50,000 indirect jobs 

 3,200 ha 

 100 businesses 
 9 core partner industries 

 520ha 

 90 businesses 

 300,000 employees 

 3,900 ha 

 13,757 direct jobs 

History 
 Established in 1999 

 Currently in growth stage 

 Petrochemical operations since 

1950s (Esso, Dow Chemical) 

 Official development and opening of 

industrial area in 1987 

 Developed into one island in 1990s 

 Entire reclamation scheme 

completed in 2009 

 Industrial activity in the area since 

1960s 

 Evolved in an unplanned bottom-up 

approach, in response to market 

forces 

 Synergies began to be developed in 

1961 

 Developed concurrently with Laem 

Chabang Port in early 1990s 

 KIA established in 1950s 

 Expansion of area to include AMC 

(2003) and Latitude 32 Industry 

Zone (2006) under WTC branding 

Main industries 

 Diverse with a focus on aviation, 

transport and logistics, and shipping 

and marine 

 Other industries include building 

and construction, business services, 

and food manufacturing 

 Petrochemical 

 Petroleum, petrochemical, chemical 

 BP, ExxonMobil, DuPont, Chevron, 

Shell, Singapore Petroleum 

Company, Sumitomo Chemical 

 Power generation 

 Chemicals and pharmaceuticals 

 Waste recycling/remediation 

 Oil refinery 

 Construction materials 

 Automotive 

 Heavy industry – alumina, nickel and 

oil refineries 

 Chemical, petroleum, mineral 

processing 

 Fabrication and construction 

Advantages 

 Proximity to CBD, airport, and port 

 Range of industries organised into 

dedicated industry precincts 

 Government support includes town 

planning regimes and investment 

facilitation and research services 

 Proximity to Europoort is critical. 

The port was considered the world’s 

busiest port in the early 2000s 

 Petrochemical industry synergies 

reduce costs 

 Synergies from cluster of like 

industries 

 Geographical location for petroleum 

refineries 

 Government shows support through 

investment (e.g. Jurong Island 

Version 2.0 initiative) 

 Strong investment commitment 

from the Government (e.g. Jurong 

Island Version 2.0 initiative) 

 Environmental compliance 

achievable through synergistic 

innovation 

 Regulatory framework conductive to 

further evolution of industrial 

symbiosis 

 Proximity to Laem Chabang Port  

 Significant policy support, including 

reduced tariffs, allowance of foreign 

ownership, and town planning 

policies 

 Proximity to deep water port and 

Cockburn Sound 

 Access to shipping, process inputs, 

service providers 

 Synergies between industrial 

community 

 Cooperative industrial community 

 Dedicated buffer zone 

Challenges 

 Area still in growth stage 

 Large industrial area with disparate 

clusters of development 

 Still waiting on supporting 

infrastructure projects such as 

transport connections  

 Potential global decline of chemical 

industry 

 Weak European economic climate. 

 Cost of labour and limited local 

supply of engineers 

 Distance to feedstock and limited 

start ups 

 Significant space constraints. Jurong 

Town Corporation (JTC) working 

hard to sustain land availability 

through underground developments 

and innovations in above ground 

land use  

 Capital cost of development to fit in 

synergy network can be prohibitive 

 Area reaching capacity 

 Introduction of minimum wage 

policy across Thailand may reduce 

competitiveness  

 Urban encroachment  

 Cost of labour  

 Availability of suitable land 

 Energy expense 

 Environmental regulations  

 International competitiveness of the 

Australian economy 
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 8. Sustainability Assessment 

In this section we bring together the results of environmental, social and economic studies into a single 
measure often defined as sustainability. Following the review of Western Trade Coast (WTC) industries’ 
approach and implementation of sustainability the study provides examples of the latest influences and 
initiatives in sustainability to provide information of use to decision-makers. Appendix F outlines options 
that industries within the WTC could implement to enhance sustainability within their organisations. 

 8.1 Overview of Sustainability Policy in WA 

Business contributes to sustainable development, social advancement, technology breakthroughs or 
innovations and environmental protection in a variety of ways including through the payment of taxes and 
rates. Without a growing business sector WA’s capacity to engage sustainability will be severely 
compromised (Government of Western Australia 2003).  

The Western Australian Government produced Hope for the Future – The Western Australian State 
Sustainability Strategy in 2003 and ten years on this is still the backbone of how government agencies 
progess and support sustainable development initiatives. The strategy contains a section on Sustainability 
and Business which outlines four areas where support to business would be necessary: 

 Training and facilitation of sustainability – to encourage WA businesses to lead sustainability and that 
small to medium sized business may require support to build their capacity for sustainability. 

 Financial reform and economic policy for sustainability - to promote a sound, stable and competitive 
business environment that encourages sustainable business activity. 

 Eco-efficiency and industrial ecology – to promote industrial ecology, cleaner production, closing the 
production loop and efficient use of resources. 

 Corporate social responsibility and industry sustainability covenants – to go beyond regulation to 
utilise policies to encourage social, environmental and economic integrated benefits. 

It was envisioned in 2003 that, as economic reforms for sustainability took effect in WA, the shift of capital 
to investment in sustainability would accelerate. The data collected in this study as well as in the 2007 
study presents an opportunity to capture any changes in WTC industries sustainability focus over the years. 

As part of this study, WTC industries were asked to complete questions relating to sustainable 
development for an integrated assessment concerning their current sustainability issues, internal roles, 
perceptions and future projections.  

The aim of this section of the questionnaire was to identify whether sustainability was important for WTC 
industries and to evaluate whether practices and processes are changing amongst organisations. The 
responses from each question have been analysed and discussed in different sections, which are presented 
below. 
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 8.2 Organisational Behaviour 

 8.2.1 Understanding Sustainability 

Industries were asked to state whether sustainability was real and important to their organisation and to 
describe in what sense this was true or otherwise. Out of 27 industries, 15 responded to this question; with 
100% of participants agreeing that sustainability is important to their organisation, improved from the 81% 
who said ‘yes’ in the 2007 study. Figure 8-1 shows the way in which industries understand sustainability, 
their motivations for shaping their organisation’s development along this path, and how it has changed 
between 2007 and 2013.  

Twenty seven percent (27%) of industries recognise that their business intersects with the economy, 
society and the environment (an increase from 14% reported in 2007), and as such are pursuing measures 
in their business operations that take sustainable development into account. 66% of respondants stated 
that they view sustainability in terms of ensuring the future economic performance of their business or 
meeting community and government expectations, an increase from 48% reported in the 2007 study.  

 

 

Figure 8-1 WTC industry acknowledgement and understanding of sustainability 

 

Key Finding: 

Sustainability is a real concept for all industries participating in the study, although for 33% of industries 
this is limited to a business sense. 

 

  



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Sustainability Assessment 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE 8-3 

 8.2.2 Current Sustainability Approach 

Industries were asked to state the different approaches that they were taking towards sustainability from a 
provided selection (Figure 8-2). Respondents often selected more than one approach, demonstrating that 
many companies are attempting to develop their businesses sustainably from multiple perspectives. 

The response from industry was similar to that reported in 2007, with minimal changes reported across the 
approaches nominated. The majority of industries are attempting to run their operations in a socially 
responsible manner (75%) and are making operational efficiency improvements (92%). These are two entry 
level approaches to sustainability, addressing symptoms of unsustainable development without necessarily 
addressing the root cause of poor sustainability performance.  

A relatively high number of industries (58%) have indicated they have changed, or are in the process of 
changing, their corporate structure to incorporate auditable drivers such as sustainability principles and 
goals, as well as incorporating sustainability assessments into their decision-making processes (54%) to 
ensure that balanced decisions that take account of all factors are made. Both of these approaches have 
the potential to make significant improvements in the way that industries are run by effecting changes in 
organisational processes to achieve more sustainable outcomes. 

 

Figure 8-2 WTC industry adoption of different approaches to sustainability 

 

Key Finding: 

More than half of participating industries approach sustainability by initiating organisational and 
management change and by incorporating sustainability assessment into decision-making processes. 
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 8.2.3 Staff Roles in Achieving Sustainability 

Industries were asked to describe the roles of staff members who are responsible for dealing with 
sustainability within their company. All participating industries provided a response, with the results 
presented and compared to 2007 data in Figure 8-3. In 2013 almost half the organisations (47%) reported 
that the responsibility for sustainability ultimately rests with General and Corporate management, 
recognising that, in order for issues to receive the highest level of priority, it is necessary to assign 
responsibility for them to the highest levels of management. Another way to increase the attention given 
to sustainability is to give all employees responsibility for it (i.e. employee buy-in), an approach that has 
seen an increase from 24% of respondents in 2007 to 40% in 2013.  

A noteworthy change in 2013 is the increase in dedicated sustainability teams reported by WTC industries, 
changing from 14% in 2007 to 47% in 2013, along with a corresponding drop in the responsibility lying with 
the EHS teams to 13% in 2013 from 33% in 2007. If there is a connection between these trends, it could 
suggest that industry are feeling the need for an independent sustainability team to manage the increased 
commitment to sustainability practices, rather than a ‘tacked-on’ responsibility to existing EHS teams. Or 
alternatively it could suggest that it has been recognised that sustainability covers a broad range of 
company departments (e.g. governance, supply chain management and social responsibility, as well as 
EHS). 

The dramatic increase in investment into a dedicated sustainability teams provided evidence that there has 
been an accelerated shift of capital to investment in sustainability. 

 

Figure 8-3 Categories of employees assigned the responsibility of sustainability 

 

Key Finding: 

Sustainability is increasing in importance to WTC businesses, with a notable increase in personnel 
dedicated to managing sustainability reported for 2013. 

 



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Sustainability Assessment 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE 8-5 

 8.2.4 Future Alterations in Industry’s Sustainability Approach 

Industries were asked to describe how their organisation’s approach towards sustainability is expected to 
change in the future. 45% of industries expect to integrate sustainability principles and assessment into 
their decision-making processes (Figure 8-4), an increase from 24% in 2007. The industries that will have 
the most success in this goal will likely be those that assign responsibility for sustainability to their 
corporate management, for the reasons discussed earlier in Section 8.2.3. 

A small number of companies (9%), a decline of 1% from 2007, will look into investing in renewable power 
and/or reducing their greenhouse gas emissions. This number needs to be significantly increased in order 
for WTC industries to minimise their impacts on climate change; one of the fundamental barriers to 
contributing to sustainable development. Aligned with this is the large decline in the number of industries 
looking to make efficiency improvements in the future, from 62% in 2007 to 18% in 2013. Possibly this is 
because many companies have tackled the most obvious problems and easily achievable options and are 
not willing to take the longer term view of investing in options with longer term paybacks. 

There has also been a small increase in the number of companies (from 5% to 9%) that predict regulation 
will govern their future changes in sustainable development, which parallels feedback provided by industry 
regarding an increase in regulatory oversight in recent years (Section 3.1.8). 

 

 

Figure 8-4 Predicted changes to industries’ approach to sustainability in the future 

 

Key Finding: 

The WTC needs to investigate renewables and other greenhouse gas reducing strategies to improve the 
sustainability of the region, and be prepared to adapt to any potential sustainability regulation in the 

future. 

 

 

 



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Sustainability Assessment 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE 8-6 

 8.2.5 Priority Steps for Sustainable Outcomes 

Industries were asked to describe their organisation’s priority steps to achieving more sustainable 
outcomes. Figure 8-5 shows the most common priority (40%) for industries is to incorporate green power 
sources and reduce GHG emissions, a considerable increase from 10% in 2007. This appears to conflict with 
Section 8.2.4 which stated that 9% of companies are looking into renewable power and greenhouse gas 
reductions. It is believed this means most of the 40% of respondants that identified the priority are still 
working out how feasible it will be for them to do so in a practical and meaningful way. 

There has been a large decline in the number of industries prioritising technical and efficiency 
improvements, from 52% in 2007 to 13% in 2013. This could indicate that industry has focus on improving 
their energy security and staying ahead of government regulation on carbon emissions. 

Additional common priorities for industries are to create and integrate principles and guideline (27%) and 
stakeholder liaison (27%) which have both seen an increase in level of priority since 2007. Education and 
training programs appear to have reduced as a key priority since 2007. Industrial synergies have increased 
in priority from 10% in 2007 to 20% in 2013 which, taken with the increase in stakeholder liaison plans, 
could indicate WTC industry are looking for innovative economic solutions which leverage the cooperative 
local industry community as much as possible.  

 

Figure 8-5 Industries’ priority steps for sustainable development 

 

 8.2.6 Opportunities for Industry Sustainability 

Companies were asked about whether they are currently missing any opportunities relating to 
sustainability. 47% stated that there were some opportunities that they felt they were missing out on.  

Some industries provided specific examples about missing opportunities. Two respondants commented 
that they were missing out on opportunities to re-use other plant wastes through developing synergies. 
One respondent noted that the progression of waste reuse and water reuse opportunities are constrained 
by legal requirements and policies which do not cater for waste to product, and some companies noted 
that there are potential alternatives to potable water and additional opportunities in the future to recycling 
more waste water. 
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 8.2.7 Greenhouse Gas Emission Targets and Strategies 

Industries were asked whether they have greenhouse gas emission targets and associated strategies in 
place to meet these targets. Figure 8-6 shows that since 2007 there has been an increase in the number of 
companies with corporate goals, national targets, monitoring and renewables as methods for reducing 
greenhouse gases; but a reduction in those companies with strategies to reduce emissions. Over half of 
industries that provided a response (54%) have a target and strategy in place to reduce greenhouse gas 
emissions.  

 

Figure 8-6 Percentage of industries with greenhouse gas targets and strategies 

 

Key Finding: 

More than half of WTC industries have greenhouse gas emission targets and/or strategies to reduce 
emissions. 

 

 8.2.8 Future Influence of Climate Change and Resource Depletion 

Industries were asked to predict the level of impact that several long-term environmental factors would 
have on the operation of their industry in the future, presented in Figure 8-7. As in 2007, the 2013 data 
shows that all factors except for sea level rises are predicted by respondents to have a ‘medium’ or higher 
impact on the operations of industry in the WTC. Generally the 2013 response shows a slight decrease in 
concern across the board compared with 2007, which may indicate that industries are preparing for these 
impacts to their business in the future.  

The future depletion of resources is still predicted to have the greatest effect on industrial operations, 
reflecting the refining and downstream processing industries in the WTC that are closely linked to the 
resources industry. Future reductions in the availability of water are also of concern to industries, and the 
action by WTC industry to secure alternate supplies discussed in Section 3.1.8 underlines this concern. 
Industries are also concerned about possible restrictions on the emission of greenhouse gases, and the 
influence of carbon pricing on their business. The industries most concerned about the effects of sea level 
rises (i.e. ranking it as ‘high’) were those reliant on sea-water as an input, rather than industries located on 
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the coast, which could possible indicate industry is prepared to adapt to any changes sea level rise may 
bring. 

 

Figure 8-7 Predicted impact of future environmental issues on WTC operations 

 

Key Finding: 

Resource depletion, water scarcity and carbon constraints are of reasonable concern to WTC industry, 
though lower than reported in 2007. 

 

 8.3 Summary of Findings – Sustainability Assessment 

There is a spectrum of responses but all WTC companies recognised the importance of sustainability and 
over half have implemented measures and are incorporating it into their corporate decision-making 
process. These companies are not only considering short-term profit but taking a longer-term view of the 
future of their companies. By including auditable drivers more than half of the companies are following the 
‘review, plan, do and monitor’ cyclic process for continuous improvement.  

However, two thirds of companies have a reactive motivation and view sustainability as either business 
continuity or what society expects of them, rather than the proactive motivation of seeking the positive 
influence that sustainable development of their company could have on the local economy, society and the 
environment. Similarly some companies may find making decisions beyond water, energy and materials 
efficiency harder to progress.  

More than half the companies stated that they utilised sustainability assessment for decision-making with 
the remaining companies expecting to integrate sustainability principals into decision-making at some 
stage in the future. 

It is recommended that future iterations of this study have the questions on sustainability structured 
around a standard Global Reporting Initiative (GRI) for sustainability to allow benchmarking with other 
studies of sustainability implementation. 
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 9. Conclusion 

This section reviews the environmental, social and economic performance data provided by industry 
participants in their questionnaire responses, and presents WTC industry sustainability performance in a 
single integrated assessment. By comparing the 2013 assessment with the 2007 assessment, a bigger 
picture can be seen about the sustainability profile of the WTC and how it has changed over time. 

The participating WTC industries have been scored in terms of their environmental and social performance, 
economic output and commitment to sustainable development. The scoring method for this integrated 
assessment is presented in Appendix G. These analyses have been synthesised into a single, integrated 
assessment of industry’s performance in 2013. This is compared against the same analysis conducted as 
part of the 2007 Study and is presented in Figure 9-1.  

Social performance and environmental performance are presented on the x and y axes of the figure 
respectively, with the end-points representing the maximum attainable scores (34 and 25). The 
organisational behaviour of each industry is presented by the colour of its marker, with dark green 
representing the companies that have best incorporated sustainability into their corporate structures. The 
relative economic size of each company is represented by the size of its marker, according to its total 
economic impact recorded for the 2004-2005 and 2010- 2011 financial years. 

Figure 9-1 shows a similar distribution of performance in 2013 to 2007. Companies that have a high 
corporate focus on sustainability tend to perform well in the environmental and social metrics. It is 
noteworthy that organisations that have significant economic impact also tend to have medium to high 
corporate sustainability focus. The larger industries have greater resources to devote to sustainability 
measures which may account for some of the differences. In addition, the smaller industries sometimes do 
not generate the same level of social and environmental impacts as the larger industries, and so they do 
not engage the community or improve their environmental performance as often due to a reduced need to 
do so. Smaller industries that are at the bottom-left of the graph are thus not necessarily underperforming. 

One data point of note in the 2013 dataset appears to be company “A” which has mid-range environmental 
performance, but a poor social performance. This was due to an incomplete questionnaire response rather 
than a lack of engagement with and contribution to the community, however some of the organisations 
with smaller economic impacts that also reside in that area of the chart did indicate in their survey 
response a limited attention given to environmental/social performance. 

Comparing the assessments between 2007 and 2013 shows industry in 2013 maintaining their focus on 
environmental performance. Social performance is more varied however, with the clump apparent in 2007 
now more spread out over the length of the axis. Exploring a more coordinated approach around the social 
initiatives undertaken by WTC industry (as raised in Section 6.5) may represent a good opportunity to 
improve the social impact ratings of lower ranked industries. The number of companies with high 
sustainability focus also appears to have reduced in 2013, though this is more likely to be a consequence of 
a slightly lower response rate and more industries returning only partially complete survey responses, 
rather than a reduced focus on sustainability.  

These results should be treated as a preliminary assessment of sustainable development in the WTC, and 
care should be taken in interpreting them. The results demonstrate one way in which to visualise different 
measures of a successful industry on one simple figure. A more thorough approach to measuring the 
sustainability initiatives of industries in the WTC would need to include a range of different indicators, with 
some based on environmental monitoring data. The analysis for this study relies on the responses to the 
questionnaire, which only provides a limited assessment of sustainable development. A future study could 
look into these issues in greater detail. 
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Note: The metrics used to produce these graphs are detailed further in Appendix G. 

 

Figure 9-1 Integrated assessment of environmental, social, economic and corporate sustainability measures 
implemented by WTC industries in 2007 and in 2013 

 

 

High Corporate Sustainability Focus

Low Corporate Sustainability Focus

<$10m total economic impact

$10-100m total economic impact

$100-1000m total economic impact

>$1000m total economic impact
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 11. Abbreviations 

ABS   Australian Bureau of Statistics 

AMC   Australian Marine Complex 

ANZSIC  Australia and New Zealand Standard Industry Classification 

CCIWA  Chamber of Commerce & Industry of Western Australia 

CIF   Communities & Industries Forum 

CO2   Carbon Dioxide 

CPI   Consumer Price Index 

CRKLA  Cockburn-Rockingham-Kwinana Local Authority area 

CSRP   Centre for Sustainable Resource Processing 

CSIRO  Commonwealth Scientific and Industrial Research Organisation 

CUF   Common User Facility 

CUSP  Curtin University Sustainability Policy Institute 

DEC   Department of Environment and Conservation 

DET   Department of Education and Training 

DoIR   Department of Industry and Resources 

DoC   Department of Commerce 

DoH   Department of Health 

DoW   Department of Water 

DSD   Department of State Development 

EMS   Environmental Management System 

EPA   Environmental Protection Authority 

EPP   Environmental Protection Policy 

ERAWA  Economic Regulatory Authority of Western Australia 

FRIARS  Fremantle-Rockingham Industrial Area Regional Strategy 

GDP   Gross Domestic Product 

GFC   Global Financial Crisis 

KIA   Kwinana Industrial Area 

KIC   Kwinana Industries Council 

KWRP  Kwinana Water Recycling Plant 

LGA   Local Government Area 

MAR   Managed Aquifer Recharge 

NEPM  National Environment Protection Measure 

REU   Resource Economics Unit 

RIZ   Rockingham Industry Zone 

SDOOL  Sepia Depression Ocean Outlet Landline 
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SEG The Sustainable Engineering Group (formerly the Centre of Excellence in Cleaner 
Production  

SKM   Sinclair Knight Merz (now Jacobs) 

SLA   Statistical Local Area 

SO2   Sulphur Dioxide 

SRRP  Seagrass Research and Rehabilitation Plan 

WAPC  Western Australian Planning Commission 

WTC   Western Trade Coast 

WTCO  Western Trade Coast Office 

WTCIC  Western Trade Coast Industries Council 

WWTP  Waste Water Treatment Plant 

  



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix A. Participating Industries 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE A-1 

 Appendix A. Participating Industries 
The following companies participated in this study through interviews and/or supplying questionnaire data.  

Table A-1 Summary of participating WTC industries 

Zone Company Participating Years 

KIA Alcoa World Alumina Australia 2013, 2007, 2002, 1990 

KIA BHP Billiton Nickel West 2013, 2007, 2002, 1990 

KIA BOC Gases 2013, 2007, 2002 

KIA BP Refinery (Kwinana) 2013, 2007, 2002, 1990 

KIA CBH Group 2013, 2007, 2002 

KIA Cockburn Cement 2013, 2007, 2002, 1990 

KIA Coogee Chemicals 2013, 2007, 2002, 1990 

KIA CSBP (including Kleenheat Production Facility) 2013, 2007, 2002, 1990 

KIA Degrémont 2013 

KIA Doral 2013, 2002 

KIA Fremantle Ports 2013, 2007, 2002 

KIA International Power Mitsui 2013, 2007, 2002 

KIA Nufarm 2013, 2007, 2002, 1990 

KIA Pentair (formerly Tyco Water) 2013, 2007, 2002 

KIA Summit Fertilizers 2013, 2002 

KIA Tronox (formerly TiWest) 2013, 2007, 2002, 1990 

KIA Verve Energy 2013, 2007, 2002 

KIA Water Corporation 2013, 2007, 2002 

Latitude 32 Industry Zone Cockburn Cement 2013, 2007, 2002, 1990 

Latitude 32 Industry Zone Southern Steel 2013 

AMC Atom Supply 2013 

AMC ASC Pty Ltd 2013 

AMC Australian Industry Training Providers (AITP) 2013 

AMC Bentley Crane Hire 2013 

AMC Beurteaux 2013 

AMC Challenger TAFE 2013 

AMC Flowserve Australia 2013 

AMC FMC Technologies Ltd 2013 

AMC G James Glass and Aluminium 2013 

AMC Global Networks AMC Data Centre Pty Ltd 2013 

AMC Matrix Composites and Engineering 2013 

AMC Omni Manufacturing 2013 

AMC Stay Cool 2013 

AMC Thyssen Krupp 2013 

Prospective Confidential operator 2013 

Prospective Phoenix Energy 2013 

Prospective Talison Lithium 2013 
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Table A-2 Summary of previously participating WTC industries 

Zone Previous Participants Participating Years 

KIA Ausclad Group of Companies  2007 

KIA Air Liquide WA Pty Ltd  2002, 1990 

KIA BASF Australia  2002 

KIA Bayer CropScience  2002 

KIA CBI Constructors  2002 

KIA OneSteel Limited  2002 

KIA Pacific Industrial Company  2007 

KIA Shinawaga Thermal Ceramics  2007, 2002 

KIA Skilled  2007 

KIA Transfield Services  2002 

KIA United Group Limited  2007 
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The SKM study team and WTC Industries Committee wish to thank and acknowledge all participants for 
their time and commitment to the study during data collection and analysis. 

Companies that returned completed questionnaires are detailed further in company profiles below. 

Table A-3 Detailed company profiles 

 

 

Alcoa World Alumina Australia 

Alcoa’s Australian operations represent the world’s largest integrated 
bauxite mining, alumina refining, aluminium smelting and rolling 
system.  

In WA, Alcoa mines bauxite from the Darling Range which is then 
refined into alumina. Most of the alumina produced by Alcoa of 
Australia is exported to key markets, including China and the Middle 
East and the remainder is sent to Alcoa’s two smelters in Victoria 
where it is made into aluminium. 

Alcoa also operates rolling mills in Victoria and NSW, as well as 
Australia’s largest aluminium recycling facility. 

Alcoa produces approximately 45% of Australia’s alumina and more 
than 20% of Australia’s aluminium. Alcoa’s alumina production in 
Western Australia accounts for approximately 10% of total world 
demand. 

In 2012, Alcoa of Australia mined approximately 34.5 million tonnes of 
bauxite, produced more than 9 million tonnes of alumina and 358,000 
tonnes of aluminium. 

Study Participant in: 2013, 2007, 2002, 1990 

  

 

ASC Pty Ltd 

ASC exists to serve the frontline of Australia's naval defence capabilities. 

Initially established in 1985 as Australian Submarine Corporation, ASC 
was subsequently chosen in 1987 as the prime contractor for the 
design, manufacture and delivery of the Royal Australian Navy's (RAN) 
fleet of six Collins Class submarines. 

At the conclusion of the Collins Class submarine build program in 
2003, ASC commenced a 25-year contract with Defence Materiel 
Organisation (DMO) for the ongoing repair, maintenance and design 
upgrades of the submarines through life. This contract was replaced 
with a new In Service Support Contract in mid-2012. 

Today, ASC has evolved into Australia's largest specialised defence 
shipbuilding organisation, with naval design and engineering 
resources unparalleled within Australia's defence industry. 

ASC continue support the Australian Defence Force by maintaining 
open lines of communication with customers, understanding our 
customer's expectations and priorities, implementing productivity and 
efficiency improvements, and striving to deliver the best results for 
defence. 

Study Participant in: 2013 

  



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix A. Participating Industries 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE A-4 

 

Bentley Crane Hire 

A Western Australian owned family business, established since 1986, 
the business is committed to providing outstanding service that is 
second to none, striving to build a friendly and loyal working 
relationship with all clients and providing a team environment for all 
employees. 

Staff assist on all jobs so that the work is completed safely and hassle 
free, providing jobs with competent and qualified dogman, riggers and 
operators. 

Available 24 hours a day, seven days a week, servicing all the 
metropolitan areas in Western Australia including mine sites and 
other states in Australia. If crane requirements are different to those 
in the fleet the machine required can be organised. 

Specialists in the field, Bentley Crane Hire is confident in providing an 
excellent and reliable service backed by guarantee, distinguishing the 
company from competitors. 

Study Participant in: 2013 

  

 

Beurteaux 

Beurteaux supplies marine seating solutions for the Fast Ferry 
Industry throughout the world. A family company established in 1954, 
Beurteaux has built up a reputation as a reliable supplier to the 
marine industry. 

Beurteaux is considered a world leader in the development of testing 
techniques and procedures to meet the increasing demands of 
passenger comfort and safety requirements for modern High Speed 
Craft. 

Beurteaux continues to invest in the future of marine seating and set 
new standards in design and service. Constant research into all 
aspects of seat design, materials and technology maintains Beurteaux 
reputation as a world leader in marine seating. 

Study Participant in: 2013 

  

 

BHP Billiton Nickel West  

The Kwinana Nickel Refinery is the world's third largest producer of 
refined nickel. It is located at Kwinana, about 40 kilometres south of 
Perth. The refinery began operations in 1970. 

The nickel produced at the Kwinana originates from nickel sulphide 
ores mined at Kambalda, Leinster and Mt Keith. The refinery receives 
the nickel matte from the Kalgoorlie smelter, and produces high-
quality nickel briquettes and nickel powder. 

With a 99.8 per cent purity, the nickel briquettes meet the 
specifications of the London Metal Exchange and are much sought 
after on world markets. Kwinana Nickel Refinery is capable of 
producing 65 000 – 70 000 tonnes of nickel metal a year. 

The Nickel West refinery employs 300-350 people. 

Study Participant in: 2013, 2007, 2002, 1990 
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BP Refinery (Kwinana)  

BP is one of the world's leading international oil and gas companies. 
The BP Refinery (Kwinana) which was opened in 1955 has a capacity 
to produce 146,000 barrels of crude oil a day and is Western 
Australia’s only oil refinery.  

It supplies most of Western Australia’s fuel needs and its technology 
and environmental controls have led to Kwinana becoming one of the 
most modern refineries in the southern hemisphere.  

BP Kwinana produces a wide range of advanced transportation fuels 
products including BP Ultimate, Ultimate Diesel and the low-aromatic 
fuel Opal.  

As well as supplying Western Australia, the Kwinana Refinery regularly 
exports product to South Australia and Victoria. 

Study Participant in: 2013, 2007, 2002, 1990 

  

 

CBH Group 

CBH Group receives, handles, stores and outloads bulk grain 
throughout Western Australia’s grain belt. CBH Group represents 
4,500 grower members. 

The company handles 95 per cent of Western Australia’s annual 
harvest. Grain is exported through the four CBH grain terminals at the 
ports at Albany, Esperance, Geraldton and Kwinana. Western 
Australian grain is exported to over 30 markets. 

In CBH’s 2011-2012 season, the company received 15 million tonnes, 
Annual receivals usually average around 10 million tonnes. To store 
and handle the grain, CBH has developed almost 200 strategically 
located storage facilities across the Western Australian grain belt, with 
a total storage capacity exceeding 20 million tonnes. 

Approximately 120 country receival points feed into the Kwinana 
Grain Terminal, which is the largest grain export terminal in the 
southern hemisphere. 

The Kwinana grain terminal was opened in 1976 and has continually 
been upgraded to meet the demands from increasing volumes of 
grain produced by Western Australian grain growers. The current 
storage capacity of the terminal is in excess of one million tonnes and 
it annually exports in excess of four million tonnes of grain. 

Study Participant in: 2013, 2007, 2002 
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Cockburn Cement 

Cockburn Cement is the leading producer of cement in Western 
Australia and the leading producer of lime in Australia. Cockburn 
Cement commenced operations in Western Australia in 1951 at 
Munster. Following various corporate changes, Cockburn Cement is 
now a subsidiary of Adelaide Brighton Limited, an S&P/ASX100 
company. 

Cockburn Cement’s operations footprint includes  cement and lime 
production at Munster, a shellsand raw material plant at Woodman 
Point, cement and slag mills and a hydrated lime plant at Kwinana, 
and a lime production plant at Dongara. 

Cockburn Cement’s Munster Plant is vital to the future of the Western 
Australian economy. In particular, it is essential to the ongoing 
operation of the gold and alumina industries which have no local 
substitute for the quicklime required to neutralise acid in their 
operations. 

Cement produced at the Munster plant is used in civil infrastructure, 
commercial projects and residential housing. In addition, cement is 
also supplied to the mining industry as a backfill binder. 

The Company employs approximately 350 people in Western 
Australia. 

Study Participant in: 2013, 2007, 2002, 1990 

  

 

Coogee Chemicals 

Coogee Chemicals is a privately owned Western Australian company 
established in 1971 and is a diversified Manufacturer of Chemicals and 
a major Tank Terminal operator. Coogee Chemicals is headquartered 
at Kwinana where its prime activities are: the manufacture of 
chemicals to service the requirements of a broad range of industries 
including agriculture, mineral processing and refining, and water 
treatment; the provision of tank terminal services for oil and chemical 
products; and dangerous goods road transport distribution services. 

The company also manufactures, stores and handles chemicals at 
facilities in Kemerton and Port Hedland in WA, Mount Isa, Gladstone, 
Townsville and Brisbane in Queensland, Laverton North in Victoria and 
Malaysia in joint ventures with other companies. 

Study Participant in: 2013, 2007, 2002, 1990 
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CSBP Limited 

CSBP Limited (CSBP), its subsidiaries and joint ventures together form 
the Chemicals and Fertilisers business units of Wesfarmers Chemicals, 
Energy and Fertilisers, a division of Wesfarmers Limited. 

The company is a major manufacturer and supplier of chemicals, 
fertilisers and related services to the mining, minerals processing, 
industrial and agricultural sectors. Many of CSBP Limited’s products 
are essential inputs into a variety of Australian industries including 
broadacre agriculture, iron ore and coal mining, nickel and gold 
extraction, and construction. CSBP Limited also exports some products 
to international markets. 

CSBP Limited has a state-of-the-art soil and plant analysis laboratory 
located in metropolitan Perth, with major regional fertiliser storage 
and despatch facilities in Geraldton, Bunbury, Albany and Esperance. 
CSBP Limited also have CSBP fertiliser depots and field-based 
agricultural advisers operating throughout WA’s agricultural region. 

The WA business primarily produces agricultural fertilisers, ammonia, 
ammonium nitrate, sodium cyanide and other industrial chemicals. 

Study Participant in: 2013, 2007, 2002, 1990 

  

 

Degrèmont (Perth Seawater Desalination Plant) 

Degrémont is a world water treatment specialist and a key player in 
sustainable water development. We work with local authorities and 
industry participants to design, build, operate and maintain facilities 
for drinking water production, desalination, waste water treatment, 
biosolid processing and industrial applications. 

As a subsidiary of the SUEZ ENVIRONNEMENT Group, Degrémont is an 
international company with more than 4,500 employees in more than 
70 countries around the world.  

Degrémont offers an extensive range of turnkey solutions tailored to 
our customer's needs. Degrémont also provide a full range of services; 
from ad hoc technical assistance to long-term operation of facilities. 

Study Participant in: 2013 

 

Doral 

Doral has mineral sands mining and mineral processing operations in 
Western Australia, which convert raw materials into higher value 
products. Doral is an unlisted public company, wholly owned by 
Iwatani Corporation of Japan. Doral produces titanium and zirconium 
products at its mineral sands operation near Bunbury and fused 
materials (fused alumina, fused zirconium and silica fume) at its 
Rockingham operation near Perth. 

Doral is an integrated zirconium producer with downstream 
processing operations, transforming zircon sand to high value 
zirconium products utilised in ceramics, colours and industrial 
refractories. Doral's White Fused Alumina is low soda specially suited 
for high performance monolithic refractories and abrasives. 

Study Participant in: 2013, 2002 

  



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix A. Participating Industries 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE A-8 

 

Flowserve 

Flowserve is a leading manufacturer and aftermarket service provider 
of comprehensive flow management products and services. Flowserve 
solutions help move, control and protect the flow of materials in 
critical industries around the world. 

Flowserve Australia is a unit of Flowserve Corporation, the foremost 
specialist valve and controls manufacturing organisation in the world. 
Flowserve Australia has been manufacturing control valves to support 
our customers in Australia and New Zealand on a continuous basis 
since the late 1960's. 

Study Participant in: 2013 

  

 

FMC Technologies Ltd 

FMC Technologies is a leading global provider of technology solutions 
for the energy industry and was named by FORTUNE® Magazine as the 
World's Most Admired Oil and Gas Equipment, Service Company in 
2012.  

FMC Technologies designs, manufactures and services technologically 
sophisticated systems and products such as subsea production and 
processing systems, surface wellhead systems, high pressure fluid 
control equipment, measurement solutions, and marine loading 
systems for the oil and gas industry. 

Study Participant in: 2013 

  

 

Fremantle Ports 

Fremantle Ports is a Western Australian Government trading 
enterprise that strategically manages the Port of Fremantle, which is 
Western Australia’s largest container and general cargo port, and it 
provides facilities for the import and export of bulk commodities. 

The Port of Fremantle comprises of two harbours - the Inner Harbour 
was established in 1897 within the mouth of the Swan River at 
Fremantle and has been progressively deepened, strengthened, 
expanded and modernised over the years to meet shipping and trade 
needs. As well as servicing almost all of the State’s container trade, it 
caters for the growing trade in new motor vehicle imports and for 
other break bulk cargoes such as machinery, steel products and 
livestock exports. 

The Outer Harbour is located 20 kilometres to the south at Kwinana, 
and it has both State owned and private sector port facilities. It was 
established in the mid-1950s and today handles a wide range of bulk 
imports and exports such as petroleum, grain, alumina, iron ore, coal, 
mineral sands, fertilisers and sulphur. Fremantle Ports owns and 
operates two of the five Outer Harbour jetties, with operations at 
both the Kwinana Bulk Terminal and the Kwinana Bulk Jetty. 

Study Participant in: 2013, 2007, 2002 
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International Power Mitsui (Kwinana Cogeneration Plant) 

The Kwinana Cogeneration plant is majority owned by International 
Power Mitsui, a consortium of International Power and Mitsui & Co., 
Ltd. 

The Kwinana Cogeneration Plant was established in 1995. It consists 
of a combined cycle gas turbine plant which produces 120MW of 
electrical power and up to 2,800 tonnes per day of steam.  

The steam and electricity is supplied to the neighbouring BP Oil 
Refinery and power is sold to Verve Energy to supply loads on the 
South West Interconnected System. 

Study Participant in: 2013, 2007, 2002 

  

 

Global Networks AMC Data Centre (HPC Data Centres) 

HPC Data Centres are the providers of world-class data centre 
facilities and associated services in Australia, dedicated to providing 
safe, secure and reliable hosting solutions designed to exactly meet 
client’s individual requirements. 

HPC Data Centres can offer clients’ adaptable hosting solutions, which 
can accommodate organisational growth. The purpose-built data 
centre design and layout meets both the commercial and technical 
hosting requirements of many organisations. 

Study Participant in: 2013 

  

 

Nufarm  

Nufarm is an Australian-based company with its headquarters in 
Laverton, Victoria. It has a strong global network of manufacturing 
and formulation facilities. 

Nufarm’s core business is chemical synthesis, and the Company 
supports its customers with high quality crop protection, weed control 
products, and industrial, fine and performance chemicals.  
Nufarm has an extensive team of agricultural and horticultural 
specialists who offer local know how and support that assists in 
delivering the results Australian farmers demand for their long-term 
sustainability.  

Nufarm is the largest manufacturer of crop protection products in 
Australia with an extensive network of Regional Service Centres. 
These Regional Service Centres are based in key agricultural areas, 
which means Nufarm are storing products closer to customers, 
enabling them to be on farm in the shortest possible time.  

 
Study Participant in: 2013, 2007, 2002, 1990 
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Omni Manufacturing 

Omni Manufacturing Pty Ltd is a dynamic plastic manufacturing 
business. Located in the Marine Industrial Precinct of Henderson, 
Western Australia, Omni uses the process known as ROTO-Moulding 
to provide variety, versatility and above all value. 

Omni specializes in the manufacture and distribution countrywide of 
water-filled road barriers, water tanks, chemical tanks, cartage tanks, 
underground tanks, septic tanks, bins and waste bin lids. 

Omni is a member of the Association of Rotational Moulders of 
Australasia as well as the Chamber of Commerce and Industries of 
WA. 

Study Participant in: 2013 

  

 

Pentair Water Solutions 

Pentair Water Solutions is an Australian managed company that 
supplies products for the water industry in Australia. Pentair Water 
Solutions forms part of the Water and Environmental Solutions 
business unit of Pentair. 

Pentair partners with clients to develop more productive approaches 
to global water, fluid, thermal management and equipment 
protection. Pentair consists of eight global business units with 
revenues of approximately $8 billion. Pentair employs 30,000 people 
worldwide, working with customers on six continents. The company is 
headquartered in Minneapoliis in the US and is listed on the New York 
stock exchange. 

Pentair’s Naval Base plant has operated continuously since it was 
established in 1960. Here it employs 60 people to manufacture large 
diameter steel pipes and fittings. For these two products the company 
offers various corrosion protection systems, with the most demanded 
being the company’s polyethylene external treatment and cement 
mortar lining treatment for the internal surface of pipelines. 

Study Participant in: 2013, 2007, 2002 

  

 

Southern Steel WA 

Southern Steel (WA) opened its doors in January 2008, moving to the 
Latitude 32 Industry Zone in 2011, and brings to Western Australia the 
wealth of experience and expertise built up by the Southern Steel 
Group after decades of servicing the Australian market with an 
extensive range of steel products, engineering services and 
personalised customer service. 

Servicing Port, Rail development, Mining, Oil & Gas Industries, 
Southern Steel is the largest privately owned steel distributor in 
Australia. It has built up an impressive reputation for reliability, 
flexibility and excellent service, with experienced and motivated staff 
to ensure that clients steel requirements are fulfilled. 

Study Participant in: 2013 
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Stay Cool 

Stay Cool Pty Ltd are specialists in design and construction of 
refrigerated vehicles. 

Stay Cool produces custom built, sub zero capacity, semi trailers, rigid 
vans of all sizes, hi-ace styled vans and utes to suit all transport 
applications. 

Stay Cool also specialises in the design and customisation of 
refrigerated vehicles, which are efficient and durable and with options 
to suit customer requirements. From small utes and vans, to 
lightweight, heavy duty, meat hangers and semi trailer vans, all built 
in house and to customers requirements. Customising the thickness of 
walls and insulation, along with hardware, side and/or rear doors is all 
possible. 

Study Participant in: 2013 

  

 

Summit Fertilizers 

Summit Fertilizers is a Western Australian focused supplier of 
fertilizers to the agricultural industry. 

Summit distributes through company owned premises at Kwinana, 
Geraldton, Bunbury, Albany and Esperance. Summit Fertilizers has 
grown from their early days as an importer, to have a strong 
manufacturing base with a range of innovative products and services. 

The Kwinana plant contains world class blending and despatch 
facilities. These facilities allow farmers to custom blend the precise 
balance of nutrients required for their enterprise. 

Summit Fertilizers focuses on product quality and on-farm service via 
an extensive Area Manager network and is supported by exclusive 
agents Elders and Summit Independents throughout Western 
Australia. 

Study Participant in: 2013, 2002 

  

 

ThyssenKrupp Polysius Australia Pty. Ltd. 

ThyssenKrupp Polysius Australia is a subsidiary of the German based 
ThyssenKrupp group of companies, which employs over 150,000 
personnel, worldwide. ThyssenKrupp Polysius Australia is a multi-
disciplined organisation providing a complete range of equipment and 
services for the mining, mineral processing, cement and lime 
industries. It is a highly-competent supplier for process engineering, 
design, equipment supply/erection/commissioning and 
comprehensive service activities. ThyssenKrupp Polysius Australia 
develops own-name products which cater to client needs in the core 
stages of the production processes. Leveraging the organization’s 
considerable global resources and experience, ThyssenKrupp Polysius 
Australia provides service and support that extends from individual 
machines to complex multi-discipline systems to suit the needs of its 
customers. 

Study Participant in: 2013 
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Tronox 

Tronox is a fully integrated titanium minerals producer and 
manufacturer. Western Australian (WA) operations extract and 
process rich mineral sands into a range of valuable products including 
ilmenite, zircon, rutile and titanium dioxide pigment that are exported 
to international markets. WA operations are part of the global 
operations of Tronox Limited, the world’s fifth-largest producer and 
marketer of titanium dioxide pigment, with customers in 100 
countries. 

Tronox’s pigment plant at Kwinana is able to transform dull black 
synthetic rutile into more than 150,000 tonnes of pure white titanium 
dioxide pigment a year. The Kwinana plant uses Tronox’s proprietary 
chloride process technology to produce pigment used by 
manufacturers of paint, coatings and plastics. Titanium dioxide 
pigment is used to whiten and brighten a wide range of consumer 
products – from paint and plastics to paper, cosmetics and more. 

Study Participant in: 2013, 2007, 2002, 1990 

  

 

Verve Energy 

Verve Energy is the biggest electricity supplier in WA. Verve Energy 
owns and operates five major power stations and a number of smaller 
power stations that can produce up to 2970 megawatts (MW) of 
electricity.  

This electricity is fed into the South West Interconnected System 
(SWIS) for distribution to about 900,000 residential, business and 
industrial customers in an area stretching from Kalbarri to Kalgoorlie 
and Albany. Kwinana Power Station, Kwinana gas turbines and 
Cockburn combined cycle power station contribute about 20% of the 
SWIS requirements. 

Kwinana Power Station is unique in its ability to burn three fuels – 
coal, gas and liquids - to produce up to 400MW of electricity. 
Cockburn power station (240MW capacity) employs combined cycle 
technology, making it the most efficient power station in WA, and two 
high efficiency gas turbines (HEGTs) can produce up to 200MW. 

In addition to the thermal power stations - Kwinana and Cockburn, 
Muja (coal), Collie (coal) and Pinjar (gas/liquids) - Verve Energy is a 
leader in the development of sustainable energy generation. 

Verve Energy, which is owned by the State Government and has its 
own Board which reports to the Minister for Energy, competes against 
privately owned energy companies to provide a reliable electricity 
supply. 

Study Participant in: 2013, 2007, 2002, 1990 
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Water Corporation 

The Water Corporation delivers high-quality water and wastewater 
services to domestic and industrial users across Western Australia. 
The Water Corporation supplies potable water and non-potable 
reclaimed water to companies in the Kwinana Industrial Area. 

The Water Corporation's Woodman Point Wastewater Treatment 
plant is capable of treating 160 million litres of wastewater a day, and 
also produces biogas from its Anaerobic Sludge Digestion process that 
is used to generate on-site electricity. 

The Water Corporation established a $28 million wastewater recycling 
plant at Kwinana. The Kwinana Water Recycling Plant (KWRP) uses 
enhanced secondary treated municipal wastewater from Woodman 
Point to produce 16.7 ML/d of higher quality reclaimed water. This 
water is distributed to Kwinana industry as a replacement for scheme 
and local groundwater. 

The Kwinana Wastewater Treatment Plant returns 1 gigalitre of 
secondary treated wastewater a year into the groundwater aquifer. It 
has also built a composting plant at Kwinana as part of the Biowise 
joint venture with Sita Organics. 

Finally, to meet future demand the Water Corporation plans to build a 
wastewater treatment plant at East Rockingham. The plant’s initial 
capacity will be 20 million litres of wastewater a day, but there will be 
capacity to expand to cope with future demand depending on urban 
development and population densities. 

Study Participant in: 2013, 2007, 2002 
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 Appendix B. Study Limitation and 
Methodology Scope 

Limitations Statement 

The sole purpose of this report and the associated services performed by Sinclair Knight Merz (“SKM”) is to 
undertake an integrated assessment of Western Trade Coast (WTC) industry in accordance with the scope 
of services set out in the contract between SKM and the Client. That scope of services, as described in this 
report, was developed with the Client.  

In preparing this report, SKM has relied upon, and presumed accurate, any information (or confirmation of 
the absence thereof) provided by the Client and/or from other sources. Except as otherwise stated in the 
report, SKM has not attempted to verify the accuracy or completeness of any such information. If the 
information is subsequently determined to be false, inaccurate or incomplete then it is possible that our 
observations and conclusions as expressed in this report may change. 

SKM derived the data in this report from information sourced from the Client, Industry and Government 
stakeholders, and/or otherwise available in the public domain at the time of reporting. The passage of 
time, manifestation of latent conditions or impacts of future events may require further examination of the 
project and subsequent data analysis, and re-evaluation of the data, findings, observations and conclusions 
expressed in this report. SKM has prepared this report in accordance with the usual care and thoroughness 
of the consulting profession, for the sole purpose described above and by reference to applicable 
standards, guidelines, procedures and practices at the date of issue of this report. For the reasons outlined 
above, however, no other warranty or guarantee, whether expressed or implied, is made as to the data, 
observations and findings expressed in this report, to the extent permitted by law. 

This report should be read in full and no excerpts are to be taken as representative of the findings. No 
responsibility is accepted by SKM for use of any part of this report in any other context. 

This report has been prepared on behalf of, and for the use of, SKM’s Client, and is subject to, and issued in 
accordance with, the provisions of the contract between SKM and the Client. SKM accepts no liability or 
responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third party. 

Methodology 

The total number of responses to the questionnaire from KIA, RIZ, Latitude 32 Industry Zone1 and AMC 
industries invited to participate was 27. For comparison, the 2007 study had 23 questionnaire responses 
while the 2002 study had 28 questionnaire responses. No participation data is available from the 1990 
study. The number of responses and data volume available to this study was deemed suitably comparable 
to previous studies. 

The number of interviews conducted for this study was 40, including industry in the KIA, RIZ, Latitude 32 
Industry Zone and AMC, local councils and relevant government departments. This was higher than the 24 
interviews on record conducted in the 2007 study. No interview data was available from the 2002 or 1990 
studies. 

Not all WTC industries were able to participate in the study. Reasons included: 

 Resourcing – many industries advised they could not afford to spare the time required to complete 
the data collection and interviews required. This was the primary reason provided. 

 Survey fatigue – SKM was advised early in the study that AMC industries had recently been, or were 
still, involved in numerous industry studies already. AMC businesses received a shortened version of 
the questionnaire as a response to this feedback, but this did not appear to improve business 
participation. 

 Unfamiliarity with survey – KIA and RIZ industry has a history of participating in this study, and many 
KIA surveys were completed by individuals who had participated in previous studies. Additionally, KIC 
members and associate members had strong advocacy for participation from their industry council. 

                                                   
1
 For this study, KIA, RIZ and Latitude 32 Industry Zone industries were amalgamated into one group to protect commercially sensitive 

data of the small numbers of participating industries situated in RIZ and the Latitude 32 Industry Zone. 
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Without this history or internal advocacy, AMC industries may have perceived this as ‘just another 
survey’. 

 Out of date industry data – some of the data available to the SKM study team to make contact with 
AMC businesses was out of date, with several mailed questionnaires returned due to either an 
incorrect mailing addresses or a contact name that no longer existed within the organisation. This 
reduced the pool of potential respondents. 

The methodology to determine the economic impact for non-participating industries relied on 2011 census 
data, with data collected from questionnaires used to refine and verify the approach used. This is explored 
further in Appendix D. 

A key requirement of this study was to determine the various interactions between WTC industries. To 
achieve this, industries were surveyed regarding their operational inputs and outputs broken into 
transactions within the WTC or elsewhere. Input for mapping WTC industry interactions was sourced from: 

 Surveyed and interviewed industries. 

 The previous study completed in 2007. 

 Literature sources of similar work conducted in the WTC area. 

Some of the transactions reported in the 2002 and 2007 studies have not been confirmed in the 2013 
study, though have been assumed to remain in existance. 
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 Appendix C. Global Case Studies 
Five industrial precincts and trade areas (including national and international examples) have been 
reviewed to inform the opportunities and risks for the future development of the WTC. The review 
considered the key drivers for growth and decline in these areas and the relationship to national policy and 
national and global economic conditions. 

The five case studies reviewed include: 

 Australia TradeCoast – an industrial area in Brisbane, Queensland, Australia 

 Botlek Industrial Area – an Industrial area in Rotterdam, the Netherlands 

 Jurong Industrial Estate – an industrial area on Jurong Island, west coast of Singapore 

 Kalundborg Industrial Park – an industrial area in Kalundborg, Denmark 

 Laem Chabang Industrial Estate – an industrial area in Chonburi province, Thailand 

The five case studies represent a range of industries and sizes and ages. Furthermore, the industrial areas 
have been offered different levels of government support throughout their development. A summary of 
key characteristics is provided in Table 7-35. 

C.1 Australia TradeCoast, Queensland, Australia 

C.1.1 Area details 

 

Figure C-1 Australia TradeCoast map
1
 

 

                                                   
1
 Australia TradeCoast Interactive Precinct Map, http://www.australiatradecoast.com.au/interactive-precinct-map/ 
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Figure C-2 Australia TradeCoast2 

The Australia TradeCoast (ATC) region is an 8,000 ha industrial and trade area located at the mouth of the 
Brisbane River including the Brisbane Airport, Port of Brisbane, and a number of warehousing, 
manufacturing, and retail facilities. The area currently includes approximately 1,500 businesses and over 
60,000 employees. The area is growing rapidly, with up to 104,000 jobs forecast by 2026. 

C.1.2 Industry profile 

The area includes 32 industry precincts covering aviation, logistics, freight and warehousing, heavy 
industry, port infrastructure, marine industry, retail, food manufacturing, and building and construction. 
Many of these precincts are currently unoccupied. Key current businesses in the area include Qantas 
(including maintenance facilities), Sandvik, DB Schenker, Australia Post, Mitsubishi Electric, Queensland 
Recycling, Incitec Pivot (including a 20ha fertiliser manufacturing plant), BP, Shell, Boral, and Wagners.  

C.1.3 Government policy 

The ATC Limited partnership includes government and industry bodies: the Queensland Government, 
Brisbane City Council, Brisbane Airport Corporation and Port of Brisbane Pty Ltd. Government support 
includes the promotion of the area, support for strong transport links, and an investment incentive scheme 
where Brisbane Marketing (a wholly owned subsidiary of Brisbane City Council) provides investment 
facilitation and research services for businesses wanting to relocate or expand in the area. 

Recently completed government infrastructure projects providing transport links to the area include the 
Gateway Upgrade Project and extension, and the Airport Link tunnel. Another 28 busway and road projects 
to better connect the area are outlined in transport strategies and master plans.  

C.1.4 Synergies and basis of competition 

Key strengths of the area include the clustered layout, proximity to the Brisbane CBD as well as the port 
and airport, and a supporting climate of strong economic growth in Brisbane. Town planning regimes are 
supportive of industrial development and the area offers a mix of lease and freehold sites offering flexibility 
for businesses wanting to locate in the area.  

The structure of the area into dedicated industry precincts provides the opportunity to co-locate with 
complementary businesses. The ATC also provides access to important links throughout the supply-chain 
such as aviation, manufacturing, logistics, construction, building products, and the port.  

  

                                                   
2
 Synergy: Australia TradeCoast news, Survey findings confirm public and active transport critical to ATC’s future success, 

http://edm.australiatradecoast.com.au/newsletters/42/survey-

findings.html?utm_source=SynergyEDM&utm_medium=Email&utm_campaign=Jun11 



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix C. Global Case Study Studies  

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014)| PAGE C-3 

C.1.5 Challenges 

A survey conducted of ATC occupants identified that a lack of public and active transport to the area is a 
critical issue for businesses both for operations but also for attracting and retaining employees3. ATC 
Limited is working with public transport providers to improve public transport connections. Transport links 
to the area, particularly the airport and port, are already under strain due to regular passenger and worker 
travel.  

Parts of the ATC have also identified issues with core infrastructure and services, including lack of sufficient 
and effective internal road connectivity, utilities, and IT.  

C.2 Botlek Industrial Estate, Netherlands 

C.2.1 Area details 

 

Figure C-3 Botlek Industrial Estate4 

Botlek Industrial Estate is adjacent to the Europoort area, in the Port of Rotterdam in the Netherlands 
south of the mouth of the rivers Rhine and Meuse. Port of Rotterdam is the 10th largest port in the world 
by volume5. Botlek Industrial Estate has an area of approximately 2,500 ha.  

The Botlek Industrial Estate (or Distripark Botlek) was developed and built officially by the Port of 
Rotterdam Authority in 1987. The Rotterdam industrial cluster (which includes Botlek and also includes 
Maasvlakte and Pernis/Eemhaven) accounts for over 55% of the revenue of the port of Rotterdam, and 
approximately 13,000 direct jobs and a further 50,000 indirect jobs

6.
 

Botlek Industrial Estate is home mainly to companies which focus on storage/distribution and groupage 
services particularly relating to chemical products.  

C.2.2 Industry profile 

The Botlek area is characterised by the petrochemical industry and supporting businesses, such as tank 
storage, and storage of dry bulk goods. There are more than 30 chemical manufacturing companies in the 
area and four refineries. Esso began construction of their refinery in Botlek in 1958 and opened in 1960. 
The refinery has since seen multiple upgrades and is a major contributor to the area, employing 
approximately 500 people. 

                                                   
3
 Synergy: Australia TradeCoast news, General Manager’s Message, http://edm.australiatradecoast.com.au/newsletters/42/general-

managers-message.html?utm_source=SynergyEDM&utm_medium=Email&utm_campaign=Jun11 
4
 Port of Rotterdam Authority, History of Port Development in Time, http://www.portofrotterdam.com/en/Port/port-in-

general/Documents/20100726_EN/index.html 
5 World Shipping Council, Top 50 World Container Ports, http://www.worldshipping.org/about-the-industry/global-trade/top-50-world-

container-ports 
6 

Port of Rotterdam Authority, “Facts and Figures: Rotterdam Energy Port and Petrochemical Cluster” 
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Tronox is the only titanium dioxide (TiO2) producer in the Netherlands, with an annual capacity of 
approximately 95,000 tonnes at year-end 2011. Tronox has a facility in the Botlek area as it is centrally 
located along the largest harbour of Europe. Production at this site started in 1960. TiO2 is produced by 
using Tronox’s proprietary chloride process7. Other Tronox facilities are located in the US (Mississippi and 
Nevada), South Africa, and in the Kwinana Industrial Area in Australia.  

Other major businesses in the area include LyondellBassell (with a propylene oxide/tert-butyl alcohol plant 
and a butanediol plant), Dow Chemical (who were the first to establish in the area in 1957). 

The Botlek area forms part of the interconnected Antwerp-Rotterdam-Rhine-Ruhr Area (ARRRA) which is 
considered a chemical cluster responsible for a large range of products that supply the competitive 
European manufacturing industry8. 

C.2.3 Government policy 

The Port of Rotterdam Authority works to create growth in the existing port and industrial area as well as 
the newer Maasvlakte 2 area in the North Sea. The government and port authority plan to expand 
industrial activity into this area.  

To remain a logistical chemical hub for Europe the area will require continuous investments in road, rail, 
and water infrastructure. The chemical industry in the Netherlands will stimulate this development by 
committing itself to Northwest European production facilities9.  

C.2.4 Synergies and basis of competition 

Co-siting is very common, meaning that the output of one company is the feed product of another10. For 
example, the Evides Industriewater demineralised water plant in Botlek supplies demin water to a large 
number of chemical and petrochemical companies in the area, used primarily as boiler feed water.  

The Huntsman site in Botlek is an example of synergies in the area. Huntsman produces polyurethane with 
the aid of steam and electricity. The water released in the process is sent to Lucite to manufacture acrylics, 
which generates steam that is sent back to Huntsman. Huntsman also supplies water, steam, and electricity 
to Invista for the production of polymers. In total, 25 companies are part of the cluster around Huntsman. 

The proximity of the Botlek Industrial Area to Europoort is a large advantage. The area is connected to the 
Ruhr Area in Germany as well as Switzerland, Belgium, and France, through the Meuse and Rhine rivers. 
Europoort is also connected to the port of Antwerp (a competitor) by the Rhine-Scheldt canal. The Rijksweg 
15 (A15 highway) connects the area to Germany, as does a rail network, to which an extra connection was 
added in 2007. The P&O passenger/car/lorry overnight ferry service to Hull, England, operates from 
Europoort using two ferries: the Pride of Rotterdam and the Pride of Hull11. 

C.2.5 Challenges 

There are some views that the chemical industry in Europe may be on the decline in line with general 
European economic pressures. However, four divergent and realistic scenarios developed by Deloitte in 
2012 for 2030-2050 all forecast the Netherlands to remain a world leader in the chemical industry12. The 
ARRA is expected to be Europe’s regional hub for feedstock, production, research, and development.  

Cost of labour in the Netherlands is also a challenge for the chemicals cluster, as is the distance of 
feedstock, limited local supply of engineers, and a limited number of start-ups. Another challenge is the 
lack of a buffer zone to sensitive land uses. The area lacks a suitable buffer zone with schools and a hospital 
near the boundary of the industrial zone. The area is therefore highly sensitised to spills and emissions. 

                                                   
7 

Tronox, Rotterdam Botlek, the Netherlands, http://www.tronox.com/titanium-dioxide-pigment/operations/botlek-netherlands/ 
8 

Deloitte, “The Chemical Industry in the Netherlands: World leading today and in 2030-2050”, Revised Edition February 2012 
9
 Deloitte, “The Chemical Industry in the Netherlands: World leading today and in 2030-2050”, Revised Edition February 2012 

10
 Evides Industriewater, Demin Water Plant Botlek, http://www.evides-cn.com/references/demin-water-plant-botlek/ 

11
 P&O Ferries Freight, Rotterdam, http://www.poferriesfreight.com/freight/content/pages/template/ports_and_routes_Hull_-

_Rotterdam_Rotterdam_Rotterdam.htm  
12

 Deloitte, “The Chemical Industry in the Netherlands: World leading today and in 2030-2050”, Revised Edition February 2012 
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C.3 Jurong Industrial Estate, Singapore 

C.3.1 Area details 

 

Figure C-4 Jurong Industrial Estate13 

Jurong Island was Singapore’s first industrial estate and is the country’s chemical and energy hub located 
off the west coast. It was developed by reclaiming seven small islands covered with mangrove swamps, 
rivers swarming with crocodiles, and fish and prawn ponds.  

In June 1961, land across seven islands was recommended for future development. In the late 1960s and 
early 1970s, Esso, Singapore Refinery Company, and Mobil Oil built facilities on three of the seven islands 
which have since been reclaimed to create Jurong Island. The Jurong Island industrial area was opened in 
October 2000, and the entire Jurong Reclamation Scheme, initially targeted to finish in 2010, was officially 
completed in 2009, ahead of schedule due to a rapidly expanding chemical and petrochemical industry. 
Land area on Jurong Island is approximately 3,200ha.  

C.3.2 Industry profile 

Jurong Island is currently home to approximately 100 petroleum, petrochemicals and specialty chemicals 
companies including LANXESS, BASF, BP, Celanese, ExxonMobil, DuPont, Mitsui Chemicals, Chevron 
Oronite, Shell, Singapore Petroleum Company and Sumitomo Chemical14.  

Singapore is one of the world’s top three oil refining centres despite having no crude deposits. The 
petroleum, petrochemical and chemical industries account for approximately 30% of production in 
Singapore’s manufacturing sector. ExxonMobile has invested A$3.1 billion in a refinery and cracker plant 
and makes industrial and automotive lubricants. DuPont invested A$800 Million and manufactures Zytel 
nylon resin, a versatile engineering plastic.  

  

                                                   
13

 JTC, Periscope: Jurong Island, the floating miracle, 

http://www.jtc.gov.sg/Publications/Newsletter/Periscope/2008_03/achievements/index.htm 
14

 JTC, Real estate solutions: Jurong Island, http://www.jtc.gov.sg/RealEstateSolutions/Jurong-Island/Pages/default.aspx 



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix C. Global Case Study Studies  

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014)| PAGE C-6 

C.3.3 Government policy 

The Jurong Town Corporation (JTC) is a government agency established in 1968 to develop Jurong 
Industrial Estate into an integrated manufacturing hub. The establishment of the estate was core to 
Singapore’s industrialisation agenda which aimed to provide jobs for the fast growing population. JTC’s 
mission now is to promote and develop the industrial landscape across Singapore.  

Upgrades to the Island are planned as part of the Jurong Island Version 2.0 (JIv2.0) initiative which is a 
‘whole-of government’ effort to enhance Jurong Island’s competitiveness and sustainability by: 

 strengthening the robustness of the current system 

 achieving a higher level of resource optimisation 

 developing industrial options 

The initiative encompasses a thorough review of energy, logistics and transportation, feedstock options, 
environment, and water. 

Singapore generally has seen strong government policy intervention to kick-start industrialisation and then 
subsequently to encourage specific types of activities with a focus on free trade and foreign direct 
investment. Activities have included investment in physical infrastructure and human capital to ease supply 
constraints, provision and maintenance of a stable macroeconomic environment and industrial relations, 
and liberal use of fiscal incentives to lower the tax burden on business15. As discussed below, this has been 
an advantage for the area. 

C.3.4 Synergies and basis of competition 

The industrial business environment is attractive for foreign investment with relatively stable policies, 
generous tax incentives, and an absence of entry and ownership restrictions and performance 
requirements. The Government has set specific targets for Jurong Island Industrial Estate growth and 
development in government strategies and supports these through employment and wage policies, 
education and training, and supporting infrastructure projects. 

The layout of Jurong Island Industrial Estate creates synergies between related companies through 
carefully planned cluster arrangements. For example, Jurong Island includes Banayn LogisPark which 
houses chemical logistics companies. The clustering strategy also helps achieve land intensification through 
saving of space. 

Jurong Island Industrial Estate has seen success in attracting foreign direct investment (FDI) and efficiency 
producing for the export market. The Island is designed to bring about cost savings and resource efficiency 
for businesses. Security and safety issues are well managed and helped by the island’s location16. 

C.3.5 Challenges 

There are current space constraints within the Jurong Island Industrial Estate. JTC is working on innovative 
solutions to address these constraints such as: 

 increasing industrial land yield through multi story factories 

 underground facilities such as the Jurong Rock Caverns, an underground liquid hydrocarbon storage 
facility 

 use of large floating platforms as oil and petrochemical storage 

  

                                                   
15

 Chia Siow Yue, Singapore Institute of International Affairs, “The Singapore Model of Industrial Policy: Past Evolution and Cr itical 

Thinking” http://www.adbi.org/files/2005.11.28.cpp.singapore.industrial.policy.pdf  
16

 Diwakar Kaushik, Evolution of Industrial Landscape in Singapore, 48th ISOCARP Congress 2012 
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C.4 Kalundborg Eco-Industrial Park, Denmark 

C.4.1 Area details 

  

Figure C-5 Kalundborg Eco-Industrial Estate17 

Kalundborg is a small Danish city with a population of approximately 20,000. It is primarily a trading and 
industrial town, founded in 1170, with its inception as an industrial park beginning with the first industrial 
synergy in 1961. By the end of the 1980s, it had become a self-organized industrial park. 

Kalundborg is one of the better-known examples of industrial symbiosis in the world, and is frequently 
cited in literature on the subject. It remains a blueprint for establishment of eco-industrial parks around 
the world.  

C.4.2 Industry profile 

The Kalundborg Industrial system comprises of nine core partner companies or entities: 

 
 DONG Energy, Asnaes Power Station 

 Gyproc, plasterboard manufacturer 

 Novo Nordisk, pharmaceutical manufacturer 

 Novozymes, enzyme manufacturer 

 Statoil, oil refinery 

 RGS 90, soil remediation company 

 Kara/Noveren, waste collection company 

 Kalundborg Municipality  

 Industrial Symbiosis Institute  

 

The 1350-megawatt Anasas Power Station is largest power plant in Denmark, and through the 
implementation of industrial symbiosis provides the following: 

 Residential heating 

 Water supply to local fish farm 

 Waste steam for industrial processes 

 Gypsum for wallboard manufacturing 

 

                                                   
17

 S. van Renssen 2012, Waste not want not, Nature Climate Change Vol. 2 pp 388-391 

http://en.wikipedia.org/wiki/Denmark
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C.4.3 Government policy 

Industrial symbiosis at Kalundborg was not created as a top-down initiative, but instead evolved gradually 
as the result of market forces. Despite this initial driver, the Danish regulatory framework has been 
conducive to the evolution of industrial symbiosis in Kalundborg, as it is considered more open, flexible and 
consultative than other legislative climates. Rather than reactive compliance with environmental 
regulations, Denmark industry is encouraged to work with regulators to explore opportunities to provide 
economic benefits whilst reducing environmental impact.  

A key aspect of this collaborative relationship is the flexibility for companies to focus on achieving 
environmental compliance through performance improvements and synergistic interaction with other 
companies rather than enforcing technology standards (e.g. ‘best practice’ technology favoured in Western 
Australia). This practice provides flexible economic conditions that are conducive for implementation of 
industrial symbiosis, as uniform technology requirements tend to hinder innovation. However, the cost 
incurred during extensive consultation and obtaining permits have in some cases limited the potential for 
specific interactions. 

C.4.4 Synergies and basis of competition 

Kalundborg is one of the pioneering examples of industrial symbiosis, evolving in an unplanned, bottom-up 
approach. The origins of industrial symbiosis in Kalundborg can be traced to a [then] newly constructed 
plasterboard factory utilising surplus gas from the local refinery as a means to reduce production costs. 
Other companies in the city began to see the benefits of similar exchanges, creating opportunities as 
independent projects. With the formation of The Industrial Symbiosis Institute in Kalundborg in 1998, the 
process began to evolve in a more strategic way with collaboration with multiple industries. Kalundborg 
now encompasses over 30 interactions within a closed loop focussing on: 

 Recycling of water 

 Exchange of energy 

 Recycling of waste products 

Figure C-6 provides a summary of industrial symbiosis at Kalundborg, current as at 2011.

 

Figure C-6 Industrial symbiosis in Kalundborg 
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C.4.5 Challenges 

Although Kalundborg remains a blueprint for industrial symbiosis in application, opportunities to increase 
efficiency still exist, and attracting new businesses to the network remains an ongoing challenge. 
Identification and implementation of specific interaction can represent relatively short-term solutions to 
existing economic drivers. A deeper analysis of individual companies and their long-term drivers may 
provide the mechanism for the continual success of the area. This process is facilitated by the Symbiosis 
Institute (founded in 1996), which provides strategic direction and integrated planning of the Kalundborg’s 
industrial ecology. 

C.5 Laem Chabang Industrial Estate, Thailand 

C.5.1 Area details 

Laem Chabang Industrial Estate (LCIE) is located in the Chonburi province of Thailand, 110km from 
Suvarnabhumi Airport, and approximately 130km from Bangkok. The population of Chonburi is 1,338,656. 
Laem Chabang is the fourth largest city in Chonburi with a population of 64,607.18 

Laem Chabang Port is the largest freight transport port in Thailand and can support large capacity "post 
Panamax" (larger than the Panama canal vessel constraints) vessels. In 2011, Laem Chabang Port was 
ranked 23rd in the world for volume of trade.19 

Laem Chabang is one of two deep sea ports in Thailand’s eastern seaboard; the other is Map Ta Phut which 
is approximately 60km away. Laem Chabang is the main location for export oriented industry and in 
particular automotive industries which grew to be the dominant industry after the establishment of 
Mitsubishi Motors in 1992. Map Ta Phut is an industrial area with a focus on heavy industries utilising 
natural gas yielded from the Gulf of Thailand20. 

The LCIE is approximately 520ha with 90 firms and 300,000 people employed on the estate21.  

C.5.2 Industry profile 

The automobile industry is one of Thailand’s key exports and is the dominant industry at LCIE. The 
automotive presence at LCIE is supported by a dedicated automotive terminal and associated 
infrastructure at Laem Chabang Port. The establishment of Mitsubishi Motors in 1992 in LCIE fostered 
development of other related businesses in the areas. These include automotive businesses such as 
Michelin, SNC, MMTh Engine Company, RMA Automotive, Summit Showa Manufacturing, Summit Kurata 
Manufacturing and Thai Summit Harness Co.  

LCIE was initially developed with the intention of servicing export oriented ‘light’ industries but the 
presence of Mitsubishi Motors influenced production towards the automobile industry.  

C.5.3 Government policy 

The Industrial Estate Authority of Thailand (IEAT) is a government agency of the Ministry of Thailand 
responsible for organising and creating industrial estates to seek synergies22. IEAT has the responsibility of 
decentralisation of industrial activity away from the capital to the outlying provinces of Thailand. IEAT 
currently operates 11 industrial estates and co-manages 35 of Thailand's 46 industrial estates including 
LCIE. Thailand is divided into three investment zones: six ‘central’ Zone 1 provinces (including Bangkok), 
twelve Zone 2 provinces, and fifty nine Zone 3 provinces which are designated Investment Promotion 
Zones.  

                                                   
18

 National Statistical Office of Thailand, Statistical Yearbook Thailand 2012, 

http://web.nso.go.th/en/pub/e_book/1SYT2012/index.html#/82/zoomed 
19 

National Statistical Office of Thailand, http://web.nso.go.th/ 
20 

“Industrial Clusters, Upgrading and Innovation in East Asia, by Akifumi Kuchiki, Masatsugu Tsuji  
21

 “Industrial Clusters, Upgrading and Innovation in East Asia, by Akifumi Kuchiki, Masatsugu Tsuji  
22

 Thai Factory Development PLC, Laem Chabang Industrial Estate, http://tfd-factory.com/nweb/Incentive/IncentiveLCB.php 



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix C. Global Case Study Studies  

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014)| PAGE C-10 

LCIE is classified as industrial Zone 3. The IEAT privileges and Board of Investment incentives for Zone 3 
include tax incentives (exemptions), permissions relating to foreign investors, workers, and currency, land 
use permissions, and other support such as advisory services.  

The Thai Government has supported the automotive industry in a number of ways since its development in 
the 1960s. Prior to the commencement of LCIE, Thai Government support ranged from increasing or 
decreasing import duties (to create or reduce competition), introduction of local content ratios, and 
banning of some competing imports. For example, to increase local assembly output, the Thai Government 
reduced import duty on completely knocked down vehicle kits (i.e. a kit containing the vehicle parts) and 
increased import duties on complete (complete built unit, or CBU) vehicles. This intervention is directly 
linked to the fourteen-fold increase in the number of vehicles assembled over three years. 

By the early 1990s when LCIE opened, the Thai Government reduced involvement and control over the 
industry, and in turn lifted import bans, reduced excessive tariffs, and abolished local content 
requirements.  

The Association of Southeast Asian Nations (ASEAN) Free Trade Area was initiated in 1991 where import 
tariffs and non-tariff measures were reduced for old ASEAN members. Beginning in 2003, automotive 
products imported into Thailand which satisfy the 40% ASEAN local content rule are subject to an import 
tariff of 5%23. The local content requirement was lowered from 1997 and eliminated entirely in 2000 as 
Thailand is a member of the GATT/WTO under the Agreement on Trade Related Investment Measures.  

The financial crisis in 1997 brought about a number of policy changes where the Government relaxed rules 
on foreign ownership and allowed foreign investors to hold up to 100% stake in Thai firms. This has led to 
the domination of the automotive industry by foreign producers, resulting in the Government having a 
reduced direct involvement in production activities24. The current Thai Government National Economic and 
Social Development Board five year plan outlines a focus on the automobile industry with a vision of 
becoming the ‘Detroit of Asia’25. 

The IEAT works to improve environmental issues across industrial estates and has a particular focus on the 
neighbouring industrial area, Map Ta Phut, where there have been contamination and health issues. There 
has comparatively been less of a focus on environmental issues at Laem Chabang Industrial Estate.  

C.5.4 Synergies and basis of competition 

Laem Chabang and Map Ta Phut each have a deep-sea port next to the industrial zones (with a total of 
eight deep-sea ports across Thailand). Laem Chabang and Map Ta Phut are the only two on the eastern 
seaboard; the rest are located to the south. The eastern seaboard is Thailand’s centre for export oriented 
industries and is seen as a strategically important location due to it bordering the Gulf of Thailand as well 
as having proximity to Bangkok and the airport. 

The industrial estate has a number of multinational conglomerates making the most of the infrastructure 
and also low labour costs available in the region.26 The presence of many related businesses throughout the 
automotive manufacturing and assembly chain combined with proximity to the dedicated automotive port 
terminal creates synergies and efficiencies. 

Government policies supporting the industrial sector and in particular the automotive industry as noted 
above in Section C.5.3 have further helped shape the competitiveness of all industrial zones in Thailand. 
LCIE is known for a high quality of infrastructure both inside and outside the park. This means that it is 
competitive with industrial parks in China and Vietnam27. 

                                                   
23

 "Import Tariffs Database," in Thailand's Department of Customs [database online]. July 23 [cited 2006]. Available from 

http://www.customs.go.th/Tariff/Tariff.jsp. 
24

 “Industrial Policy Options for Developing Countries: the Case of the Automotive Sector in Thailand and Malaysia”,  Wanrawee 

Fuangkajonsak 2006 
25

 Ministry of Industry of Vietnam and Vietnam Development Forum (MOI-VDF) Joint Mission on Industrial Policy Formation of Thailand, by 

Vietnam Development Forum, March 2005. 
26

 Alan Bolton Property Consultants, Industry in Laem Chabang and Rayong, http://www.pattaya-property.net/blog/pattaya-

lifestyle/industry-in-laem-chabang-and-rayong/ 
27

 Business in Asia, Picking the Right Industrial Park, http://www.business-in-asia.com/industrial_estates_asia.html 
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C.5.5 Challenges 

Recent statements from officials at LCIE indicate that the area is reaching capacity. After flooding in and 
around Bangkok, there was increased demand from affected businesses to move to Laem Chabang. A 
master plan is currently being developed to enable and accommodate new investment to be made in other 
estates in and around Chonburi.28 

Many industries in Thailand are currently under pressure after the recent introduction of a nationwide 
minimum wage policy (effective from 1 January 201329). The policy was piloted in seven provinces across 
Thailand from April 2012, but not in Chonburi. Some employers fear that Thailand’s international and 
regional competitiveness will be negatively affected by increased labour costs, which could trigger Thai 
businesses to employ greater numbers of informal labour.  

The vice chairman of the Federation of Thai Industries (FTI) has stated that 5-10% of Thailand’s labour 
intensive businesses are forecast to close, particularly in the textile, service, and agricultural sectors due to 
this increase in minimum wages. The FTI states that some SME operators have relocated out of Thailand to 
Lao PDR, Cambodia, and Vietnam30.   

                                                   
28 

Pattaya People Weekly, Laem Chabang Industrial Estates Filled to Capacity, 

http://www.pattayapeople.com/default.asp?Folder=16&IdArticle=29930 
29 

http://thediplomat.com/pacific-money/2013/01/11/thailand-introduces-nationwide-minimum-wage/ 
30 

The Nation, Smaller Thai industries soon to be shaken by minimum wage requirement, 

http://www.nationmultimedia.com/national/Smaller-Thai-industries-soon-to-be-shaken-by-minim-30197116.html 
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 Appendix D. Demographic Analysis 
D.1 City of Kwinana1 

An overview of the key demographic baseline information identified for City of Kwinana has been provided 
in the following sections. 

D.1.1 Population Growth 

Based on the 2011 census, the current population of the City of Kwinana is 28,657. Since 1996 the City of 
Kwinana has experienced an population growth rate of 49.4% between the period 1996 and 2011. The 
highest period of population growth was between census years 2006 and 2011, where the population 
increased by 25.2% (from 22,880 to 28,657 residents).  

Table D-1 Population growth 1996 – 2011: Kwinana 

Year 1996 2001 2006 2011 

Population 19,186 20,765 22,880 28,657 

Note: Population data above does not include overseas visitors counted on respective Census nights  

 

Of this population, 50.4% are male and 49.6% are female. This is detailed in Table D-2. 

Table D-2 2011 Population breakdown by age: Kwinana 

Age Male Female Total 
Percentage of Total 

Population 

0 - 4 1,294 1,300 2,594 9.1% 

5 - 19 3,113 2,931 6,044 21.1% 

20 - 34 3,571 3,578 7,149 24.9% 

35 - 49 3,122 2,978 6,100 21.3% 

50 - 64 2,060 2,041 4,101 14.3% 

65 - 74 820 768 1,588 5.5% 

75 - 79 244 265 509 1.8% 

80+ 225 347 572 2% 

Total 14,449 14,208 28,657 100% 

 

The greatest proportion of the City’s population is located within the 20-34 years age bracket, with 67.3% 
of the population aged between 5 and 49 years of age. 

D.1.2 Indigenous Status 

The City of Kwinana is home to an identified indigenous population of 1,150 people. This represents a 4% 
share of the City's entire population (refer to Table D-3).  

Table D-3 Indigenous population within the City of Kwinana 

Year 1996 2001 2006 2011 

Indigenous 

Population 
881 819 922 1,150 

 

                                                   
1
 Kwinana changed from Town to City on 17 September 2012. This report refers to Kwinana as a City regardless of the time period  of the 

data being presented. 



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix D Demographic Analysis 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014)| PAGE D-2 

Compared to the state average of 3.2%, the City of Kwinana has a higher proportion of indigenous 
residents than the State. Growth in population within the City of Kwinana has seen the proportion of 
indigenous residents decrease from 4.6% in 1996 to 4% in 2011. This percentage has remained relatively 
stable since 2001, although the overall number of indigenous persons in the area has increased by 
approximately 30.5% since 1996.  

D.1.3 Education Institution Attending 

In 2011, the City of Kwinana had 9,326 people recorded attending an education institution. The institution 
type attended by the largest number of persons was Infant or Primary School (26.1%), with 15.3% 
attending some form of teritary (technical or university) education institute (see Table D-4 and Figure D-1).  

Table D-4 Education institution attendance: Kwinana 

Type of Educational Institution 1996 2001 2006 2011 

Pre-school 385 377 304 518 

Infants/Primary 2,354 2,463 2,149 2,432 

Secondary 1,050 1,267 1,158 1,545 

Technical/Further Education 480 516 499 663 

University or other Tertiary Institution 221 303 346 614 

Other Type of Educational Institution 59 116 86 147 

Type of educational institution not stated 1,259 1,473 3,159 3,293 

Overseas visitors 50 47 55 114 

Total 5,858 6,562 7,756 9,326 

 

 

Figure D-1 Type of education institution attending: Kwinana 
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D.1.4 Household Composition 

Based on 2011 census data, couple families with children made up the predominant family type (31.6%). 
Couples with no children (23.8%), lone person households (20.8%) and one parent family households 
(13.3%) were the predominant family compositions. This is shown on Figure D-2. 

 

Figure D-2 Household composition: Kwinana 

The most significant changes in household composition have been in the number of “Other Households” 
and “Couple Family with Children”. While there has been an increase in the number of couple families with 
children, overall the proportion of this family composition has decreased by 5.7% (from 37.3% in 1996 to 
31.6% in 2011).  

Regarding “Other Households”, there has been an increase in the proportion of these households, 
increasing from 1.7% in 1996 to 6.2% of all households in 2011. This indicates a diversification of household 
types in the City. 
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D.1.5 Housing 

Separate houses formed the predominant housing type in the City in 2011 (91%). This has historically been 
the predominant housing type in the City, evidenced by Census data collected since 1996. 

The remaining dwelling structures, semi-detached or terrace style housing made up 4.8%, flats units and 
apartments 4.4%. There has been a reduction in the number of flats, units and apartment housing stock 
between 2006 and 2011 (see Table D-5 and Figure D-3).  

Table D-5 Dwelling type in the City of Kwinana 

Type 1996 2001 2006 2011 

Separate House 5972 6,674 7,690 9,653 

Semi-detached, row or terrace house, 

townhouse etc. 
299 325 301 511 

Flat, unit or apartment 301 424 558 468 

Other dwelling 3 12 5 9 

Dwelling structure not stated 125 34 0 6 

Total 6,700 7,469 8,554 10,647 

 

 

Figure D-3 Dwelling Structure within the City of Kwinana 
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In 2011, the largest proportion of housing tenure type was housing owned with a mortgage (46.9%). This 
has remained relatively stable between 1996 to 2011 (see Figure D-4). 

 

Figure D-4 Housing tenure type in the City of Kwinana 

 

Proportionately, the reduction in houses owned outright is the most significant change in housing tenure 
type (reduction of 9.5% from 27.4% in 1996 to 17.9% in 2011). There has also been a slight increase in the 
proportion of properties being rented within the city, increasing from 23.7% in 1996 to 26.6% in 2011 
(growth by 1,248 rental dwellings between 2001 and 2011).  

This data shows that the majority of persons moving into the City are choosing to rent rather than purchase 
properties with a mortgage which is inconsistent with trends across the Metropolitan area over a similar 
time period. Unlike the City of Kwinana, the Perth Metropolitan Area has experienced greater growth in 
the number of persons purchasing a property rather than renting. 

Higher than average rental tenure type may be attributed to the high quantity of community housing 
within the City, discussed in the following section (Section D.1.6). 
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D.1.6 Rental Type 

In 2011 there were 2,837 dwellings being rented within the City of Kwinana, with 536 identified as state 
housing residences. This figure represents a 18.9% share of total rental housing within the City (see Table 
D-6). This is higher than the overall 15.4% average across the greater Perth area .  

Table D-6 Rental type: Kwinana 

Type of Rental 1996 2001 2006 2011 

Real estate agent 334 467 813 1,363 

State or territory housing authority 738 447 416 536 

Person not in same household 333 492 597 778 

Housing co-operative/community/church group 33 39 25 30 

Other landlord type 87 94 56 72 

Landlord type not stated 64 37 48 58 

Total 1,589 1,576 1,955 2,837 

 

Historically, the rental market in Kwinana has comprised an almost equal share of state housing and other 
rental types. However, there has been a physical reduction in the number of state housing dwellings within 
the City since 1996 (see Table D-6). In conjunction with increased growth in other rentals, the proportion of 
state housing has greatly reduced in the City.  

In 2011, the weekly median rent in the City of Kwinana was $260. This is an increase of 225% ($180) over 
the years 1996 to 2011 (see Table D-7). 

Table D-7 Weekly rent in the City of Kwinana 

Year 1996 2001 2006 2011 

Rent $80 $110 $150 $260 

 

When compared against the median rental price for the Perth Metropolitan Area over a similar timeframe 
(see Figure D-5), the cost of rental accommodation in the City of Kwinana is below the metro average.  

A relationship between the increases in median rental price and population growth over this period may be 
drawn. Increases in the diversification of rental types may also attribute to these increased rental prices. 
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D.1.7 Weekly Median Family Income 

The weekly median family income within the City of Kwinana reached $1,451 in 2011. This represents 
growth of 135% since 1996.  

When compared to the Perth metropolitan area over a similar timeframe (Figure D-6), it is apparent that 
the City of Kwinana has a lower average family income.  

 

Figure D-5 Weekly median rent ($): Kwinana 

 

 

Figure D-6 Weekly median family income ($): Kwinana 
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D.1.8 Mortgage Repayments 

In 2011 the median monthly mortgage repayment within the City of Kwinana was $1,800, growing from 
$640 in 1996. This represents growth of 181% over this period. Change in mortgage repayments have been 
shown in Table D-8. 

Table D-8 Mortgage repayments: Kwinana 

Year 1996 2001 2006 2011 

Median Mortgage 

Repayment Value 
$640 $650 $1,083 $1,800 

 

Figure D-7 shows the increase in median monthly mortgage repayments for the Perth Metropolitan Area 
compared with the City of Kwinana. Growth in mortgage repayments has increased at a similar rate 
although mean mortgage repayments within the City of Kwinana are less than the Perth Metropolitan 
average. 

 

Note: Census data is not available for the Perth Metropolitan Area from 1996 

Figure D-7 Median monthly mortgage repayment ($): Kwinana 
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D.1.9 Labour Force Participation 

In 2011, the City of Kwinana labour force totalled 13,290 people. This represents a 72% increase on 1996 
figures of 7,726 people (see Table D-9) 

Table D-9 Labour force: Kwinana 

Year 1996 2001 2006 2011 

Labour Force 7,726 8,519 9,765 13,290 

Not in the Labour 

Force 
5,497 6,535 6,247 7,066 

 

Growth in labour force is also represented on Figure D-8. 

 

Figure D-8 Labour force: Kwinana 

 

The number of persons not in the labour force has also increased, however the rate of growth has been 
lesser, at approximately 28.5% between census years 1996 and 2011. 
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D.1.10 Labour Force Status 

In 2011, 8,138 people within the City of Kwinana were employed full time. This made up the largest 
proportion of the labour force status.  

Full time employed persons has increased significantly from 1996 (3,217) to 2011 (8,138). This represents a 
153% increase (see Table D-10 and Figure D-9).  

Table D-10 Labour force status: Kwinana 

Year 1996 2001 2006 2011 

Employed (F/T) 3,217 4,646 6,057 8,138 

Employed (P/T) 519 2,225 2,409 3,343 

Employed (Away 

from work) 168 569 733 899 

Unemployed 

(Looking for work) 630 1,078 564 911 

Total 4,534 8,518 9,763 13,291 

 

 

Figure D-9 Labour force status: Kwinana 
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D.1.11 Industry of Employment 

In 2011 the largest industry of employment within the City of Kwinana was the manufacturing industry, 
employing 13.4% of all workers within the City. This was followed by the retail (11.2%), construction 
(10.9%) and health care and social assistance (10.1%) industries. Table D-11 shows the number of persons 
employed within each industry between 1996 and 2011.  

Analysis of the employment industry data indicates a gradual diversification of employment industry within 
the City over time. In 1996, manufacturing was the largest employer of residents (18.9% share). Since then, 
the share of workforce participants working in manufacturing has decreased and involvement in other 
industries has increased (see Figure D-10). 

 

Table D-11 Employment by industry 1996 to 2011 

Year 1996 2001 2006 2011 

Agriculture, forestry & fishing 215 163 133 119 

Mining 89 102 178 441 

Manufacturing 1,266 1,400 1,495 1,669 

Electricity, gas, water & waste services 75 64 105 136 

Construction 531 589 954 1,363 

Wholesale trade 498 479 458 626 

Retail trade 723 906 1,044 1,400 

Accommodation & food services 340 438 413 616 

Transport, postal & warehousing 389 429 533 767 

Information media & telecommunications 79 75 65 121 

Financial & insurance services 109 117 172 232 

Rental, hiring & real estate services 99 120 133 210 

Professional, scientific & technical services 232 250 361 571 

Administrative & support services 203 356 331 448 

Public administration & safety 345 387 774 756 

Education & training 305 327 452 715 

Health care & social assistance 472 584 806 1,265 

Arts & recreation services 69 97 106 130 

Other services 318 344 394 490 

Inadequately described/Not stated 348 213 291 303 

Total 6,705 7,440 9,198 12,337 
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Figure D-10 Industry of employment: Kwinana 

  



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix D Demographic Analysis 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014)| PAGE D-13 

D.1.12 Occupation 

In 2011 the dominant occupation in the City was "Technicians and Trades Workers" at 20.6%. The number 
of people within each occupation category in 1996, 2001, 2006 and 2011 is shown in Table D-12 and Figure 
D-11.  

Table D-12 Occupation 1996 to 2011: Kwinana 

Year 1996 2001 2006 2011 

Managers 500 568 753 971 

Professionals 462 567 856 1,361 

Technicians and Trades Workers 1,432 1,528 2,011 2,551 

Community and Personal Service Workers 506 665 886 1,327 

Clerical and Administrative workers 927 983 1,206 1,810 

Sales Workers 628 774 796 1,158 

Machinery Operators 914 986 1,116 1,438 

Labourers 1,101 1,192 1,407 1,573 

Not stated 235 177 167 188 

Total 6,705 7,440 9,198 12,377 

 

A notable change in the occupation of persons within the City of Kwinana is the decrease in the proportion 
of labourers from 16.4% in 1996 to 12.7% in 2011. Whilst the proportion of labourers has decreased, the 
number of persons employed in this occupation category has increased by 42.9% (from 1,101 in 1996 to 
1,573 in 2011). However, the growth of persons employed within this sector has not grown as fast as other 
categories (i.e. technical, which has been growing at a fast rate since 2001). 

The change in occupation industry, as shown in Table D-12 and Figure D-11 indicates a diversification of 
people employed in other employment categories. 
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Figure D-11 Occupation 1996 to 2011: Kwinana 
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D.2 City of Cockburn 

An overview of the key demographic baseline information identified for City of Cockburn has been 
provided in the following sections.  

D.2.1 Population Growth 

Based on the 2011 census, the current population of the City of Cockburn is 88,062 people. Since 1996 the 
City of Cockburn has experienced an average population growth rate of 15.4% each four years (or 53.6% 
between the period 1996 to 2011). The highest period of population growth was between census years 
2006 and 2011, where the population increased by 19.2% (from 73,885 to 88,062 residents).  

Table D-13 Population 1996 to 2011: Cockburn 

Year 1996 2001 2006 2011 

Population 57,335 66,417 73,885 88,062 

Note: Population data above does not include overseas visitors counted on respective Census nights 

 

Of the City of Cockburn’s population, 49.3% are male and 50.7% are female (see Table D-14). 

Table D-14 2011 Population breakdown by age: Cockburn 

Age Male Female Total 
Percentage of Total 

Population 

0 - 4 3,488 3,244 6,732 7.6% 

5 - 19 9,020 8,711 17,731 20.1% 

20 - 34 9,821 10,024 19,845 22.5% 

35 - 49 9,976 10,385 20,361 23.2% 

50 - 64 6,960 7,426 14,386 16.3% 

65 - 74 2,626 2,682 5,154 5.9% 

75 - 79 824 926 1,750 2% 

80+ 803 1,300 2,103 2.4% 

Total 43,418 44,644 88,062 100% 

 

The greatest proportion of the City's population is located within the 35-49 years age bracket, with over 
65% of the population aged between 5 and 49 years of age.  

D.2.2 Indigenous Status 

The City of Cockburn is home to an identified indigenous population of 1,570 people. This represents a 
1.8% share of the City's entire population (see Table D-15).  

Table D-15 Indigenous population 1996 to 2011: Cockburn 

Year 1996 2001 2006 2011 

Indigenous 

Population 
1,019 1,274 1,259 1,570 

 

Compared to the state average of 3.2%, the City of Cockburn has a lower proportion of indigenous 
residents. Whilst the proportion of indigenous residents has remained stable from 1996 to 2011 (1.8% 
share of the overall City population in 2013), the overall number of indigenous residents within the City of 
Cockburn has increased approximately 54% between 1996 and 2011.  



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix D Demographic Analysis 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014)| PAGE D-16 

D.2.3 Education Institution Attending 

In 2011, the City of Cockburn had 26,518 people attending an education institution. The institution type 
attended by the largest number of persons was Infant or Primary School (29.5%), with 23.8% attending 
some form of teritary (technical or university) education institute (see Table D-16 and Figure D-12).  

Table D-16 Education institution attendance: Cockburn 

Type of Educational Institution 1996 2001 2006 2011 

Pre-school 1,052 1110 1159 1445 

Infants/Primary 6,433 7110 6932 7813 

Secondary 3,603 4330 4399 5151 

Technical/Further Education 1,584 1721 1467 1963 

University or other Tertiary Institution 1,433 1913 2448 3614 

Other Type of Educational Institution 397 554 482 729 

Type of educational institution not stated 2,451 2110 5937 5204 

Overseas visitors 233 421 518 599 

Total 17,186 19,269 23,342 26,518 

 

 

Figure D-12 Type of education institution attending: Cockburn 
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D.2.4 Household Composition 

Based on 2011 Census data, couple families with children made up the predominant family type (36%). 
Couples with no children (25.3%), lone person households (19.5%) and one parent family households 
(10.8%) were the dominant family compositions. This is shown on Figure D-13. 

 

Figure D-13 Household composition: Cockburn 

 

The most significant changes in household composition have been in the number of Couple Family with 
Children and Couple Family No Children households. While there has been an increase in the number of 
couple families with children, overall the proportion of this family composition has decreased from 41.5% 
in 1996 to 36% in 2011. Regarding couple family no children households, there has been an increase in the 
proportion of these households, increasing from 22.8% in 1996 to 25.3% of all households in 2011. 
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D.2.5 Housing 

Separate houses formed the predominant housing type in the City in 2011 at 82%. This has historically 
been the predominant housing type in the City, evidenced by Census data collected since 1996. 

The remaining dwelling structures, semi-detached or terrace style housing made up 9%, with flats, units 
and apartments comprising 4.5% (see Table D-17 and Figure D-14).  

Table D-17 Dwelling type within the City of Cockburn 

Type 1996 2001 2006 2011 

Separate House 16,368 20,486 24,191 28,377 

Semi-detached, row or terrace house, townhouse 

etc. 
2,339 2,402 2,087 2,963 

Flat, unit or apartment 819 821 988 1,563 

Other dwelling 353 821 988 1,563 

Dwelling structure not stated 392 257 308 160 

Total 20,271 24,787 28,562 34,626 

 

 

Figure D-14 Dwelling type within the City of Cockburn 

 

As identified in Table D-17 and on Figure D-14, there has been consistent growth in separate houses in the 
City of Cockburn. There has been a slight reduction in the percentage of semi-detached, row or terrace 
houses and town houses from 11.5% in 1996 to 8.5% in 2011, however the number of these dwellings has 
actually increased from 2,339 in 1996 to 2,963 in 2011. This demonstrates the continuing dominance of 
other types of housing, mainly single, detached dwellings.  

In 2011, the largest proportion of housing tenure type was housing owned with a mortgage (45.1%) which 
has increased 9.1% between 1996 and 2011 as shown on Figure D-15. 
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Figure D-15 Housing tenure type in the City of Cockburn 

 

Proportionately, the reduction in houses owned outright is the most significant change in housing tenure 
type (reduction of 9.3% from 35.6% in 1996 to 26.3% in 2011). Alternatively, the proportion of properties 
being rented within the City of Cockburn has remained relatively stable, with only a slight decrease from 
24.9% in 1996 to 23.1% in 2011. In terms of physical numbers this equates to 5,047 dwellings in 1996 to 
7,640 in 2011.  

This data shows that the majority of persons owning property within the City are carrying a mortgage, 
which is consistent with trends across the Perth Metropolitan area over a similar time period. However, the 
City of Cockburn has experienced a slight decrease in rental tenure (1.8%), which is inconsistent with the 
growth (2.1%) of rental take-up in the Perth Metropolitan Area. 
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D.2.6 Rental Type 

In 2011 there were 7,640 dwellings being rented within the City of Cockburn, with 1,225 identified as state 
housing residences. This figure represents a 16% share of total rental housing within the City as shown in 
Table D-18. This is slightly higher than the overall 15.4% average across the greater Perth area .  

Table D-18 Rental type: Cockburn 

Type of Rental 1996 2001 2006 2011 

Real estate agent 1,435 1,672 2,362 3,479 

State or territory housing authority 1,543 1,343 1,210 1,225 

Person not in same household 1,492 1,637 1,836 2,334 

Housing co-operative/community/church group 55 71 93 134 

Other landlord type 353 348 251 314 

Landlord type not stated 169 104 129 154 

Total 5,047 5,175 5,881 7,640 

 

 

Figure D-16 Rental housing in the City of Cockburn 

 

As shown in Table D-18 and Figure D-16, there is consistent growth in the rental market in the City of 
Cockburn, however proportionately the share of state housing in the City of Cockburn has decreased. 
Overall, since 1996 the proportion of state housing dwellings within the City of Cockburn has virtually 
halved, from a 30.5% share of total rentals, to just 16% in 2011. This is due to an increase in the number of 
other rental properties within the City rising from 3,504 in 1996 to 6,415 in 2011, with state housing rentals 
decreasing from 1,543 to 1,225 in the same time period.  

In 2011, the weekly median rent in the City of Cockburn was $330. This is an increase of 230% ($230) over 
the years 1996 to 2011 (see Table D-19). When compared against the median rental price in the Perth 
Metro area ($320) (Figure D-17), the cost of rental accommodation in the City of Cockburn is almost at 
parity (approximate median difference of $10). 
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Table D-19 Weekly rent in the City of Cockburn 

Year 1996 2001 2006 2011 

Rent $100 $130 $180 $330 

 

 

Note: Census data for the Perth Metropolitan was not available for 1996. 

Figure D-17 Weekly median rent ($): Cockburn 

 

D.2.7 Weekly Median Family Income 

The weekly median family income within the City of Cockburn reached $1,820 in 2011. This represents a 
growth of 141% since 1996. This is shown on Figure D-18.  

 

Figure D-18 Weekly median family income: Cockburn 

  

0

50

100

150

200

250

300

350

1996 2001 2006 2011

W
ee

kl
y 

re
n

t 
($

) 

City of Cockburn Perth Metro Area

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

2,000

1996 2001 2006 2011

In
co

m
e 

($
) 

City of Cockburn Perth Metro Area



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix D Demographic Analysis 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014)| PAGE D-22 

As Figure D-18 shows, the City of Cockburn has a similar weekly median family income when compared to 
the Perth Metro Area. Furthermore, the City of Cockburn has experienced similar growth compared to the 
Perth Metropolitan Area.  

D.2.8 Mortgage Repayments 

In 2011 the median monthly mortgage repayment within the City of Cockburn was $2,015, while in 1996 it 
was $763. This represents a growth of 164% over this period. Change in mortgage repayments have been 
shown in Table D-20 and Figure D-19.  

Table D-20 Mortgage repayments 1996 to 2011: Cockburn 

Year 1996 2001 2006 2011 

Median Mortgage 

Repayment Value 
763 867 1,300 2,015 

 

 

Note: Census data is not available for the Perth Metropolitan Area from 1996. 

Figure D-19 Median monthly mortgage repayment ($): Cockburn 

 

As shown in Figure D-19, the median monthly mortgage repayment value within the City of Cockburn 
shares a strong correlation with the Perth Metropolitan Area.  
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D.2.9 Labour Force Participation 

In 2011, the City of Cockburn labour force totalled 47,458 people. This represents a 72.7% increase on 1996 
figures of 27,483 people (see Table D-21) 

Table D-21 Labour force participation: Cockburn 

Year 1996 2001 2006 2011 

Labour Force 27,483 32,684 37,194 47,458 

Not in the Labour Force 14,835 16,618 16,886 18,989 

 

 

Figure D-20 Labour force participation: Cockburn 

 

As shown on Figure D-20 there has been greater growth in the City of Cockburn's labour force participation 
compared to those not in the labour force. Labour force participation has increased 72.7% whereas those 
not in the labour force have only increased by 28%.  

D.2.10 Labour Force Status 

In 2011, 28,931 people within the City of Cockburn were employed full time. This made up the largest 
proportion of the labour force status.  

Full time employed persons has increased significantly from 1996 (16,725) to 2011 (28,931). This 
represents a 73% increase (see Table D-22 and Figure D-21). 

Table D-22 Labour force status: Cockburn 

Year 1996 2001 2006 2011 

Employed (F/T) 16,725 18,800 22,789 28,931 

Employed (P/T) 7,045 9,027 10,617 13,358 

Employed (Away from work) 894 2,250 2,521 3,087 

Unemployed (Looking for Work) 2,258 2,607 1,267 2,082 
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Figure D-21 Labour force status: Cockburn 
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D.2.11 Industry of Employment 

The City of Cockburn supports employment in a diverse range of employment industries. In 2011 the 
largest industry sectors of employment within the City of Cockburn were the manufacturing sector and the 
healthcare and social assistance industry with 11.2% and 11.1% of workers within the City respectively. This 
was followed by retail trade (10.8%), construction (10.5%) and education and training (7.9%) as shown in 
Table D-23.  

Table D-23 Industry of employment 1996 – 2011: Cockburn 

Year 1996 2001 2006 2011 

Agriculture, forestry & fishing 409 398 273 292 

Mining 262 358 697 1,577 

Manufacturing 3,861 4,500 5,013 5,099 

Electricity, gas, water & waste services 245 277 352 528 

Construction 2,060 2,378 3,343 4,749 

Wholesale trade 1,753 1,932 1,786 2,004 

Retail trade 2,852 3,632 4,280 4,878 

Accommodation & food services 1,349 1,842 1,940 2,301 

Transport, postal & warehousing 1,508 1,757 1,958 2,507 

Information media & telecommunications 352 394 345 386 

Financial & insurance services 725 846 995 1,218 

Rental, hiring & real estate services 388 509 575 687 

Professional, scientific & technical services 1,155 1,445 1,894 2,881 

Administrative & support services 805 1,179 1,229 1,445 

Public administration & safety 1,185 1,465 2,082 2,629 

Education & training 1,474 1,881 2,506 3,571 

Health care & social assistance 2,148 2,727 3,699 5,037 

Arts & recreation services 318 378 424 593 

Other services 1,264 1,356 1,490 1,922 

Inadequately described/Not stated 1,112 823 1,046 1,072 

Total 25,225 30,077 35,927 45,376 

 

As can be seen in Figure D-22, high growth industries within the City of Cockburn include the health care 
and social assistance and construction industries. 
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Figure D-22 Industry of employment: Cockburn 
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D.2.12 Occupation 

In 2011 the dominant occupation within the City of Cockburn was "Technicians and Trades Workers", 
closely followed by Professionals, as shown in Table D-24 and on Figure D-23. 

Table D-24 Occupation 1996 – 2011: Cockburn 

Year 1996 2001 2006 2011 

Managers 2306 2774 3507 4911 

Professionals 2795 3736 5276 8229 

Technicians and Trades Workers 5036 5656 6837 8311 

Community and Personal Service Workers 1949 2649 3250 4238 

Clerical and Administrative workers 4230 4934 5838 7270 

Sales Workers 2494 3301 3595 4132 

Machinery Operators 2464 2737 2723 3246 

Labourers 3293 3726 4345 4331 

Not stated 658 564 556 708 

Total 25,225 30,077 35,927 45,376 

 

The most significant change that has occurred within the City of Cockburn’s occupational make up is the 
rise in the number of professionals within the City. In 1996 professionals made up 11.1% of the city’s 
employed persons. In 2011, this percentage share had increased to 18.1% (closely behind technicians at 
18.3%). 
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Figure D-23 Occupation: Cockburn 
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D.3 City of Rockingham 

An overview of the key demographic baseline information identified for City of Rockingham has been 
provided in the following sections.  

D.3.1 Population Growth 

Based on the 2011 census, the current population of the City of Rockingham is 101,365 people as shown in 
Table D-25. Of this population, 49.1% are male and 50.9% are female. This is detailed in Table D-26.  

Table D-25 Population 1996 – 2011: Rockingham 

Year 1996 2001 2006 2011 

Population 58,167 70,306 82,644 101,365 

 

Table D-26 2011 Population breakdown by age: Rockingham 

Age Male Female Total 
Percentage of Total 

Population 

0 - 4 4,244 4,040 8,284 8.2 

5 - 19 11,871 11,279 23,150 22.8 

20 - 34 9,945 10,222 20,167 19.9 

35 - 49 10,724 11,797 22,521 22.2 

50 - 64 7,614 8,026 15,640 15.4 

65 - 74 3,158 3,363 6,521 6.4 

75 - 79 996 1,171 2,167 2.1 

80+ 1,230 1,685 2,915 2.9 

Total 49,782 51,583 101,365 100% 

 

The greatest proportion of the City’s population is located within the 5-19 years age bracket, with 65% of 
the population aged between 5 and 49 years of age. The City of Rockingham has experienced an population 
growth rate of 74.3% between the period 1996 and 2011. The highest period of population growth was 
between census years 2006 and 2011, where the population increased by 22.7% (from 82,644 to 101,365 
residents). 

D.3.2 Indigenous Status 

The City of Rockingham is home to an identified indigenous population of 1,706 which represents a 1.7% 
share of the City's entire population in 2013 (see Table D-27).  

Table D-27 Indigenous population 1996 – 2011: Rockingham 

Year 1996 2001 2006 2011 

Indigenous 

Population 
597 941 1,142 1,706 

 

Compared to the state average of 3.2%, the City of Rockingham has a lower proportion of indigenous 
residents. Despite strong growth in the population within the City of Rockingham, the proportion of 
indigenous residents has increased, from a 1% share in 1996 to a 1.7% share of the overall City population 
in 2011. Overall the number of indigenous residents has increased by approximately 186%. 
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D.3.3 Education Institution Attending 

In 2011, the City of Rockingham had 30,883 people attending an education institution. The institution type 
attended by the largest number of persons was Infant or Primary School (33.3%), with 17.2% attending 
some form of teritary (technical or university) education institute (see Table D-28 and Figure D-24).  

Table D-28 Education institution attending 1996 – 2011: Rockingham 

Type of Educational Institution 1996 2001 2006 2011 

Pre-school 1,097 1,114 1,193 1,653 

Infants/Primary 7,249 8,623 8,587 10,282 

Secondary 3,576 4,872 5,405 6,310 

Technical/Further Education 1,663 1,788 1,655 2,285 

University or other Tertiary Institution 728 1,283 1,657 2,470 

Other Type of Educational Institution 176 402 338 571 

Type of educational institution not stated 2,381 3,431 7,499 6,793 

Overseas visitors 187 298 352 519 

Total 17,057 21,811 26,686 30,883 

 

A significant proportion of the Census results (6,793 persons) did not identify the type of educational 
institution attended in 2011 and similar results were recorded in 2006. This recorded the second largest 
percentage of census responses in these years. These results are shown in Figure D-24. 

 

 

Figure D-24 Type of education institution attending: Rockingham 
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D.3.4 Household Composition 

Based on 2011 census data (ABS, 2011), couple families with children made up the predominant family 
type (35%). Couples with no children (26.4%), lone person households (19.6%) and one parent family 
households (11%) were the dominant family type compositions. This is shown on Figure D-25. 

 

Figure D-25 Household composition: Rockingham 

 

The largest change in household composition within the City of Rockingham between 1996 and 2011 has 
been a 3.3% decrease in the proportion of families identified as couples with children and a 2.1% decrease 
in the proportion of couples without children. Alternatively, there has been an increase in the share of 
"other households" which have increased 2.5% between census years 1996 and 2011. This decrease in the 
share of couple families with children correlates with an overall decrease in the percentage of school aged 
children (persons aged between 5 and 14 years of age).  
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D.3.5 Housing 

Separate houses formed the predominant housing type in the City of Rockingham in 2011 with an 88% 
share of total stock . Historically this has been the predominant housing type within the City, evidenced by 
Census data collected since 1996 and shown in Table D-29. The remaining dwelling structures, semi-
detached or terrace style housing made up 5.6%, with flats, units and apartments comprising 5.3%. This is 
shown on Figure D-26.  

Table D-29 Dwelling type 1996 – 2011: Rockingham 

Type 1996 2001 2006 2011 

Separate House 17,794 22,386 26,731 33,342 

Semi-detached, row or terrace house, townhouse etc. 1,664 2,083 1,751 2,112 

Flat, unit or apartment 1,125 1,352 2,211 1,998 

Other dwelling 250 327 382 407 

Dwelling structure not stated 387 86 9 13 

Total 21,220 26,234 31,084 37,872 

 

 

Figure D-26 Dwelling type within the City of Rockingham 

 

When the housing stock of the City of Rockingham is compared with the Perth Metropolitan Area, it 
becomes apparent that Rockingham has a greater percentage of separate houses (88%) whereas the Perth 
Metropolitan average is 77.7%. 

The 2011 Census indicated the largest proportion of housing tenure type was housing owned with a 
mortgage (42.6%) which has increased 5% between 1996 and 2011. This is shown on Figure D-27. 
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Figure D-27 Housing tenure type in the City of Rockingham 

Proportionately, the reduction in the houses owned outright demonstrates the most significant change in 
housing tenure type (34.4% in 1996 to 23.8% in 2011 or a 10.6% reduction). Growth in the proportion of 
dwellings owned with a mortgage (discussed above) has witnessed the second largest change (5% increase) 
while the share of properties being rented has increased 2.5% and hence represents the third largest 
change. This increase in rental properties closely correlates with the Perth Metropolitan Area which has 
experienced 2.1% growth in this tenure type over a similar time period. 

This data shows that the majority of persons owning property within the City are carrying a mortgage, 
which is consistent with trends across the Perth Metropolitan area over a similar time period. 

D.3.6 Rental Type 

In 2011 there were 10,324 dwellings being rented within the City of Rockingham, with 886 identified as 
state housing residences as shown in Table D-30. This figure represents an 8.6% share of total rental 
housing within the City, as shown on Figure D-28. This is lower than the overall 15.4% average across the 
greater Perth area. 

Table D-30 Type of rental 1996 – 2011: Rockingham 

Type of Rental 1996 2001 2006 2011 

Real estate agent 2,380 2,432 4,061 5,637 

State or territory housing authority 538 710 759 886 

Person not in same household 1,490 1,943 2,372 2,998 

Housing co-operative/community/church group 18 27 47 65 

Other landlord type 666 482 425 579 

Landlord type not stated 149 100 161 159 

Total 5,241 5,694 7,825 10,324 
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Figure D-28 Rental housing in the City of Rockingham 

Historically, the rental market in Rockingham has always comprised a significant difference between state 
housing and other rental types. In 1996, state housing represented a 10.3% share of total rentals, and in 
2011 this had decreased to 8.6%. This demonstrates the growing prominence of other rental types within 
the City of Rockingham. It should be noted however that the physical number of state housing dwellings 
has increased from 538 in 1996 to 886 in 2011.  

In 2011, the weekly median rent in the City of Rockingham was $300. This is an increase of 172% over the 
years 1996 to 2011. When compared against the median rental price across the Perth Metropolitan Area as 
shown on Figure D-29, it is evident that the cost of rental accommodation in the City of Rockingham is 
historically slightly below the state average (in 2011 this being a median difference of $20 weekly). 

 

Note: Census data for the Perth Metropolitan Area was not available for 1996. 

Figure D-29 Weekly median rent ($): Rockingham 
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D.3.7 Weekly Median Family Income 

The weekly median family income within the City of Rockingham reached $1,656 in 2011. This represents a 
growth of 141% since 1996. This is shown on Figure D-30.  

 

Note: Census data for the Perth Metropolitan Area was not available for 1996.  

Figure D-30 Weekly median family income: Rockingham 

As Figure D-30 shows, the City of Rockingham has a slightly lower weekly median family income when 
compared to the Perth Metro Area. Furthermore the Perth Metro Area has experienced similar growth to 
the City of Rockingham in regards to weekly family income over a similar time period. 

D.3.8 Mortgage Repayments 

In 2011 the median monthly mortgage repayment within the City of Rockingham was $2,000, while in 1996 
it was $745. This is shown in Table D-31. This represents a growth of 168.5% over this period. This is shown 
on Figure D-31. 

Table D-31 Median monthly mortgage repayment in the City of Rockingham 

Year 1996 2001 2006 2011 

Median Mortgage 

Repayment Value 
$745 $800 $1,213 $2,000 
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Note: Census data is not available for the Perth Metropolitan Area from 1996 

Figure D-31 Median monthly mortgage repayment ($): Rockingham 

 

Figure D-31 shows how the median monthly mortgage repayment value within the City of Rockingham 
shares a strong correlation with the Perth Metropolitan Area with the median monthly mortgage 
repayment in the City of Rockingham being the same as the Perth Metropolitan Area. In conjunction with 
the City of Rockingham earning less than the Perth Metropolitan Area (discussed in Section D.3.7), this 
data suggests that persons within the City of Rockingham may be under greater financial stress than the 
greater Perth Metropolitan Area.  
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D.3.9 Labour Force Participation 

In 2011, the City of Rockingham labour force totalled 49,646 people. This represents a 101.2% increase on 
1996 figures of 24,675 people and is shown on Table D-32 and Figure D-32.  

Table D-32 Labour force participation: Cockburn 

Year 1996 2001 2006 2011 

Labour Force 24,675 30,018 37,077 49,646 

Not in the Labour Force 17,259 19,979 21,346 24,115 

 

 

Figure D-32 Labour force participation: Rockingham 

As shown on Figure D-32 there has been greater growth in the City of Rockingham's labour force 
participation compared to those not in the labour force. Labour force participation has increased 101.2% 
whereas those not in the labour force have only increased by 39.7%. 

D.3.10 Labour Force Status 

In 2011, 29,860 people within the City of Rockingham were employed full time. This made up the largest 
proportion of the City's labour force status. This figure has increased significantly from 1996 (14,418 people 
in full time employment) to the current figure. This is shown in Table D-33 and Figure D-33. This represents 
a 107.1% increase. 

Table D-33 Labour force status in the City of Rockingham 

Year 1996 2001 2006 2011 

Employed (F/T) 14,418  16,716  22,415  29,860  

Employed (P/T) 6,285  8,150  10,183  13,518  

Employed (Away from work) 864  2,070  2,673  3,228  

Unemployed (Looking for Work) 2,595 3,075  1,805  3,039  
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Figure D-33 Labour force status: Rockingham 
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D.3.11 Industry of Employment 

In 2011 the largest sectors of employment within the City of Rockingham were manufacturing, construction 
and retail trade with 12%, 11.5% and 11.3% of workers within the City respectively. This was followed by 
healthcare and social assistance (10.1%), public administration and safety (10%) and education and training 
(6.9%). This is shown in both Table D-34 and Figure D-34.  

Table D-34 Industry of employment 1996 - 2011: Rockingham 

Year 1996 2001 2006 2011 

Agriculture, forestry & fishing 381 417 369 315 

Mining 347 491 926 2,048 

Manufacturing 3,697 4,481 5,203 5,582 

Electricity, gas, water & waste services 254 294 341 614 

Construction 1,942 2,222 4,069 5,361 

Wholesale trade 1,134 1,217 1,076 1,368 

Retail trade 2,569 3,501 4,304 5,250 

Accommodation & food services 1,176 1,576 1,794 2,526 

Transport, postal & warehousing 954 1,123 1,487 2,111 

Information media & telecommunications 272 298 279 361 

Financial & insurance services 458 506 677 851 

Rental, hiring & real estate services 418 482 676 797 

Professional, scientific & technical services 773 929 1,331 2,034 

Administrative & support services 624 1,026 1,109 1,505 

Public administration & safety 2,007 2,375 3,520 4,653 

Education & training 1,215 1,656 2,210 3,222 

Health care & social assistance 1,700 2,302 3,237 4,708 

Arts & recreation services 261 325 386 567 

Other services 927 1,022 1,263 1,690 

Inadequately described/Not stated 972 693 1,019 1,043 

Total 22,081 26,936 35,276 46,606 
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Figure D-34 Industry of employment: Rockingham 
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Data collected in relation to employment industry indicates that a diversification of employment has 
occurred for persons in the labour force within the City. In 1996, manufacturing was the largest employer 
of residents with 16.7% employed within this industry sector. Represented by the proportionate increased 
share of employment in other industry sectors (such as retail trade, construction) and subsequent decrease 
in the share of the manufacturing sector this demonstrates a change in the composition of employment in 
the city. This change is shown in Figure D-34. 

D.3.12 Occupation 

In 2011 the stand out dominant occupation within the City of Rockingham was ‘Technicians and Trades 
Workers’ with a 21% share of all occupations, as shown in Table D-35. 

Table D-35 Occupation 1996 – 2011: Rockingham 

Year 1996 2001 2006 2011 

Managers 1,996 2,446 3,269 4,411 

Professionals 2,120 2,919 3,884 6,111 

Technicians and Trades Workers 4,994 5,728 8,081 9,766 

Community and Personal Service Workers 1,978 2,793 3,864 5,635 

Clerical and Administrative workers 3,126 3,699 4,721 6,517 

Sales Workers 2,290 3,050 3,613 4,464 

Machinery Operators 2,288 2,573 2,913 4,017 

Labourers 2,679 3,219 4,324 4,982 

Not stated 610 509 607 703 

Total 22,081 26,936 35,276 46,606 

 

Historically, technicians and trades workers have always been the most significant occupation group within 
the City of Rockingham. In 1996 this group made up a similar proportion of all occupations (22.6%).  

The most significant change that has occurred within the City of Rockingham’s occupational make up is the 
rise in the proportionate share of professionals within the City, this is shown on Figure D-35. In 1996 
professionals were the third smallest group, comprising 9.6% of the population. In 2011 professionals were 
considered the third largest occupation with a 13.1% share. This is however still 7.9% short of technicians 
and tradespersons. 

D.4 References 

All data for this appendix was sourced from the Australian Bureau of Statistics website: 
http://www.abs.gov.au/websitedbs/censushome.nsf/home/census?opendocument&navpos=10 

http://www.abs.gov.au/websitedbs/censushome.nsf/home/census?opendocument&navpos=10


Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix D Demographic Analysis 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014)| PAGE D-42 

 

Figure D-35 Occupation: Rockingham 
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 Appendix E. Economic Impact Assessment 
Methodology 

This Appendix supports Section 7 of the Study Report. It describes (i) the selection of “Core” Activities for 
impact ratio analysis, and (ii) how a new Input-Output table for Western Australia in 2010-11 was 
developed. 

E.1 Core versus Non-Core Industry 

This study is concerned with the economic impact of the “Western Trade Coast”. This geographical area 
contains major heavy processing and other manufacturing industries, but also smaller firms who are likely 
to serve the major units, but may do so only in part. For example, firms that provide mechanical 
engineering, building maintenance, or equipment hire or sale to the major units in Western Trade Coast 
may also serve a wider market.  

Economic impact analysis quantifies the direct and indirect effects of a particular set of industries on the 
economy as a whole. In this study we have identified “Core” and “Non-Core” industries contained within 
the Western Trade Coast, following the well-established approach of Economic Base Theory. 

Core activities within the Western Trade Coast are those industries that characterise and dominate 
economic activity in the geographical area. We do not include other activities that happen to be physically 
close to the Core industries. Direct and flow-on effects are calculated for the Core activities. Some of the 
flow-on effects occur within the Western Trade Coast, and are indeed evidenced by the presence of “Non-
Core” firms within the Western Trade Coast area. But, mainly, the flow-on effects will be more widely 
spread. The flow-on effects within the Western Trade Coast are simply a part of the total flow-on effects of 
Core activities. 

The definition of what is a “Core” industry versus “Non-Core” industry within a particular geographic area 
depends on the context of the assessment. For example, in analysing a large commercial and financial 
centre, such as the Pompidou Centre in Paris, activities such as the head offices of banks and insurance 
companies, large data processing centres, head offices of government agencies, or major retail outlets 
might be classified as “Core” activities. The activities that flow from these leading players, for example 
small shops, printers, travel agents, couriers, warehouses, accountants, office cleaners and so on would be 
classified as “Non-Core”. The induced activity in these Non-Core industries would be captured in an 
economic impact analysis as flow-on or “impact ratio” effects. Note that all activities mentioned in this 
example, both Core and Non-Core, are service sector activities. Thus what is “Core” and “Non-Core” 
depends on the context. It has nothing to do with industry classification: e.g. a hypermarket and a specialist 
boutique are both retail outlets. 

The following section summarises available employment data for Census areas covering the WTC , and 
shows our definition of “Core” and “Non-Core” activities for the purposes of this study. 

E.2 Employment Analysis 

The 2011 Census workplace database provides employment data by industrial classification in Statistical 
Local Areas (SLAs). This is the smallest geographical area reported. The SLAs relevant to this report, with 
their correct (ABS) names, are: 

 Henderson SLA: aligns with the Australian Marine Complex 

 Kwinana Industrial SLA: aligns with the Kwinana Industrial Area 

 Wattleup SLA: includes but extends eastwards beyond the northern part of the Latitude 32 Industry 
Zone 

 Hope Valley – Postans SLA: includes but extends eastwards beyond the southern part of the Latitude 
32 Industry Zone 

 Rockingham SLA: includes a large part of the north and central parts of Rockingham City 
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A close scrutiny of cadastral and ABS data revealed the following differences between WTC areas and the 
ABS SLAs. 

 Kwinana Industrial SLA aligns exactly with the WTC-defined Kwinana Industrial Area, with one 
exception. The WTC map shows the entire site of the Kwinana Nickel refinery as being within the 
Kwinana Industrial Area, whereas the ABS Kwinana Industrial SLA intersects the refinery site close to 
the southern end of the railway line that runs through the refinery.  

 Henderson SLA contains the entire Australian Marine Complex. The Henderson SLA is considerably 
larger in area than the AMC, but the remainder is predominantly vacant land, notably the Beeliar 
Wetlands and Mount Brown Nature Reserve. There are three recreational sites in this part, namely 
the Coastal Motorcycle Club, the Cockburn International Raceway and the WARMS Model Aircraft 
site. It should be noted, also, that the WTC’s definition of the AMC includes two small areas above 
Henderson SLA’s northern border, which fall within Munster. The first of these is on the coast 
immediately north of the Henderson-Munster boundary. It contains a new recreational boating 
harbour and the premises of the Cockburn Power Boat Association, the Cockburn Sea Rescue base 
and a small number of recreational boating services. The second area sits above the north east corner 
of the Henderson SLA. It contains a Challenger TAFE premises and the South Cockburn Reserve, but is 
otherwise undeveloped. Conclusion: the employment data for the Henderson SLA can be used 
without modification to show industrial employment in the AMC. 

 Wattleup SLA’s western and northern boundaries align exactly with the WTC definition of the 
Latitude 32 Industry Zone, but the SLA extends further east than the WTC-defined Latitude 32 
Industry Zone. However, most of the additional area within the Wattleup SLA is undeveloped, 
including Banganup Lake and the Harry Waring Municipal Reserve. The most notable development in 
the balance of Wattleup SLA is a Water Corporation reservoir on the west side of Beeliar Lake.  

 The Hope Valley-Postans SLA includes the whole of the southern half of the Latitude 32 Industry 
Zone, to Anketell Road; but the SLA substantially extends both east and south of the Latitude 32 
Industry Zone boundary. However, very few industrial employment-generating land uses exist in this 
additional part of the SLA. The area includes Alcoa’s residue storage areas, the Spectacles wetlands, a 
Water Corporation wastewater treatment plant, a rubbish tip, the Medina Research Station, and the 
Kwinana Motorplex Complex.  

 Rockingham SLA is unusually large in area. Its northern (west-east) boundary abuts the southern 
boundary of the Kwinana Industrial SLA; it then runs parallel to Mandurah Road on its eastern side, 
until Dixon Road, and then follows a wide arc from the south side of Dixon Road to the Garden Island 
Causeway in the south west. It thus includes a large part of the urban area of Rockingham, with 
multiple service activities and employees in the Defence establishment on Garden Island. Industrial 
plants located on the north side of Dixon Road fall within the Western Trade Coast (Rockingham 
Industry Zone). Other land uses of note within the Rockingham Industry Zone include the CBH Bulk 
Handling Facility, a Water Corporation facility, Jandakot Wool Washing, and a golf driving range. It 
follows that a substantial part of employment reported for the Rockingham SLA is located outside of 
the Western Trade Coast boundary. 

These boundary features came into play in determining “Core” and “Non-Core” activities for the economic 
impact assessment. Table E-1 shows employment across all industries in the Statistical Local Areas covering 
the Western Trade Coast, and highlights those industries/locations that have been classified as “Core” 
activities for the purposes of this WTC study.  

The following should be noted: 

 The reported “Mining” employment in the Henderson and Kwinana Industrial SLAs is a reflection of 
the Census workplace questions, which asked for the employer’s main line of business, and this 
determined the allocation of the employee to an industrial category. For example, “Mining” 
employment was retained as a Core activity in Henderson and Kwinana Industrial SLAs even though 
there is no actual mining occurring in these areas, but rather mineral processing. The situation was 
different in Wattleup and Hope Valley-Postans SLA, because there are sand and limestone quarries. 
However, these too were retained as “Core” activities because they are mostly owned and operated 
by the nearby cement works. 
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 Construction employment was split between “Core” and “Non-Core” by inspecting detailed 4-digit 
Census employment results and excluding activities that were residential or general service in nature, 
e.g. electricians, carpenters, plumbers see Table E-2. This left our “Core” as non-residential, civil and 
heavy engineering, which are strongly represented within the Kwinana Industrial and Henderson SLA, 
and where there are some large facilities whose markets are state-wide. 

 The Technical and Professional services group in Henderson and Kwinana Industrial SLAs were 
classified as “Core” activities because they are unusually prominent there, and are known to be 
closely associated with the operations of some of the main industrial facilities: for example in mining 
support and detailed design of products from a number of the main plants. 

 Within the Transport, Warehousing and Postal Services sector in Rockingham, road passenger 
transport was treated as “Non-Core”, but road freight transport was classified as “Core”.  

 Rental and Hiring Services within the Henderson and Kwinana industrial SLA were classified as “Core”. 

 Tertiary Education in Henderson SLA (i.e. the Challenger TAFE facility) which was set up to provide 
training needs for the industries in the AMC, was classified as “Core”. 

Table E-1 Census employment by industry in Statistical Local Areas, August 2011; highlighting 
industries/locations classified as “Core Activities” for the economic assessment 

 Henderson Wattleup 
Hope Valley 

- Postans 

Kwinana 

Industrial 
Rockingham Total 

Agriculture, Forestry and Fishing 

Agriculture, Forestry and Fishing, 

nfd 
0 0 0 4 0 4 

Agriculture 0 73 20 8 22 123 

Aquaculture 0 0 0 0 3 3 

Forestry and Logging 0 0 0 0 0 0 

Fishing, Hunting and Trapping 0 0 0 0 3 3 

Agriculture, Forestry and Fishing 

Support Services 
0 0 0 0 0 0 

Oil, Gas and Mining 

Mining, nfd 19 7 0 34 5 65 

Coal Mining 0 0 0 0 0 0 

Oil and Gas Extraction 84 0 0 118 4 206 

Metal Ore Mining 12 8 0 52 50 122 

Non-Metallic Mineral Mining and 

Quarrying 
0 4 14 4 5 27 

Exploration and Other Mining 

Support Services 
97 6 0 210 6 319 

Heavy Industry and Other Manufacturing 

Food Product Manufacturing 6 12 0 5 42 65 

Beverage and Tobacco Product 

Manufacturing 
0 0 6 0 3 9 

Textile, Leather, Clothing and 

Footwear Manufacturing 
15 0 0 6 48 69 

Manufacturing, nfd 219 10 0 143 99 471 

Wood Product Manufacturing 5 0 0 0 65 70 

Pulp, Paper and Converted Paper 0 0 0 0 0 0 
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 Henderson Wattleup 
Hope Valley 

- Postans 

Kwinana 

Industrial 
Rockingham Total 

Product Manufacturing 

Printing (including the 

Reproduction of Recorded Media) 
0 0 0 0 11 11 

Petroleum and Coal Product 

Manufacturing 
3 0 0 494 4 501 

Basic Chemical and Chemical 

Product Manufacturing 
63 5 0 1086 36 1190 

Polymer Product and Rubber 

Product Manufacturing 
150 0 0 45 32 227 

Non-Metallic Mineral Product 

Manufacturing 
41 35 0 94 37 207 

Primary Metal and Metal Product 

Manufacturing 
272 14 10 1284 373 1953 

Fabricated Metal Product 

Manufacturing 
234 0 0 240 102 576 

Transport Equipment 

Manufacturing 
894 7 0 36 99 1036 

Machinery and Equipment 

Manufacturing 
266 6 0 109 127 508 

Furniture and Other 

Manufacturing 
33 0 0 4 43 80 

Utilities 

Electricity, Gas, Water and Waste 

Services, nfd 
0 0 0 0 0 0 

Electricity Supply 3 0 4 228 0 235 

Gas Supply 15 0 0 8 0 23 

Water Supply, Sewerage and 

Drainage Services 
16 11 0 24 3 54 

Waste Collection, Treatment and 

Disposal Services 
24 4 0 72 12 112 

Construction 

Non-residential Heavy and Civil 

Engineering Construction (see 

Table E-2 for breakdown) 

446 9 4 582 129 1170 

Other Construction 273 63 -1 688 515 1538 

Wholesale Trade, nfd 11 0 0 8 13 32 

Basic Material Wholesaling 46 11 32 170 107 366 

Machinery and Equipment 

Wholesaling 
71 0 0 42 25 138 

Motor Vehicle and Motor Vehicle 

Parts Wholesaling 
0 0 0 10 44 54 

Grocery, Liquor and Tobacco 

Product Wholesaling 
16 8 7 0 32 63 

Other Goods Wholesaling 34 0 0 17 20 71 
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 Henderson Wattleup 
Hope Valley 

- Postans 

Kwinana 

Industrial 
Rockingham Total 

Commission-Based Wholesaling 0 0 0 0 3 3 

Retail Trade 66 17 0 138 2087 2308 

Accommodation and Food 

Services 
20 10 3 38 839 910 

Transport, Postal and Warehousing 

Transport, Postal and 

Warehousing, nfd 
4 0 0 5 9 18 

Road Transport: Core 102 50 12 244 82 490 

Road Transport: Non-Core 0 0 0  0 0 

Rail Transport 0 0 0 83 3 86 

Water Transport 5 0 0 14 7 26 

Air and Space Transport 0 0 0 0 0 0 

Other Transport 0 0 0 0 0 0 

Postal and Courier Pick-up and 

Delivery Services 
0 0 0 3 91 94 

Transport Support Services 98 12 0 62 13 185 

Warehousing and Storage 

Services 
10 0 0 48 51 109 

Information Media and 

Telecommunications, nfd 
0 0 0 0 3 3 

Publishing (except Internet and 

Music Publishing) 
0 0 0 0 36 36 

Motion Picture and Sound 

Recording Activities 
0 0 0 0 69 69 

Broadcasting (except Internet) 0 0 0 0 0 0 

Internet Publishing and 

Broadcasting 
0 0 0 0 0 0 

Telecommunications Services 7 0 0 0 18 25 

Internet Service Providers, Web 

Search Portals and Data 

Processing Services 

0 0 0 0 5 5 

Library and Other Information 

Services 
0 0 0 0 4 4 

Financial, Insurance and Business Services 

Financial and Insurance Services, 

nfd 
0 0 0 0 4 4 

Finance 8 0 0 9 151 168 

Insurance and Superannuation 

Funds 
0 0 0 0 19 19 

Auxiliary Finance and Insurance 

Services 
0 0 0 5 68 73 

Rental, Hiring and Real Estate 

Services, nfd 
0 0 0 0 0 0 
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 Henderson Wattleup 
Hope Valley 

- Postans 

Kwinana 

Industrial 
Rockingham Total 

Rental and Hiring Services (except 

Real Estate) 
40 0 0 127 64 231 

Property Operators and Real 

Estate Services 
3 0 0 4 188 195 

Professional, Scientific and 

Technical Services, nfd 
0 0 0 0 0 0 

Professional, Scientific and 

Technical Services (except 

Computer System Design and 

Related Services) 

331 10 0 182 283 806 

Computer System Design and 

Related Services 
8 0 0 11 54 73 

Administrative and Support 

Services, nfd 
0 0 0 0 0 0 

Administrative Services 38 0 0 71 215 324 

Building Cleaning, Pest Control 

and Other Support Services 
17 9 11 61 96 194 

Public Administration and Safety 

Public Administration and Safety, 

nfd 
0 0 0 0 4 4 

Public Administration 0 6 5 3 599 613 

Defence 28 0 0 4 2107 2139 

Public Order, Safety and 

Regulatory Services 
20 0 19 32 251 322 

Education and Training 

Education and Training, nfd 3 0 0 3 12 18 

Preschool and School Education 0 0 0 5 442 447 

Tertiary Education 31 0 0 8 173 212 

Adult, Community and Other 

Education 
0 0 0 4 70 74 

Health Care and Social Assistance 

Health Care and Social Assistance, 

nfd 
0 0 0 0 25 25 

Hospitals 0 0 0 0 21 21 

Medical and Other Health Care 

Services 
4 0 0 11 361 376 

Residential Care Services 0 0 0 0 189 189 

Social Assistance Services 0 0 0 3 199 202 

Arts and Recreation Services 

Arts and Recreation Services, nfd 0 0 0 0 3 3 

Heritage Activities 0 0 0 0 6 6 

Creative and Performing Arts 

Activities 
0 0 0 0 9 9 
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 Henderson Wattleup 
Hope Valley 

- Postans 

Kwinana 

Industrial 
Rockingham Total 

Sports and Recreation Activities 0 3 12 0 85 100 

Gambling Activities 0 0 0 0 9 9 

Other Services 

Repair and Maintenance 64 4 0 98 294 460 

Personal and Other Services 0 0 0 21 214 235 

Private Households Employing 

Staff and Undifferentiated Goods 

and Service-Producing Activities 

of Households for Own Use 

0 0 0 0 0 0 

Inadequately described 121 4 2 107 89 323 

Not stated/Not Applicable 5 0 0 0 4 9 

Total Census Employment 4,399 419 162 7,223 11,869 24,072 

Employment in Core Activities 3,655 221 82 5,855 1,549 11,362 

Note: Refer to Table E-2 for a detailed breakdown for Non-residential Heavy and Civil Engineering Construction 

Table E-2 Construction industry employment by detailed sub-classification, Census 2011. 

INDP - 4 Digit Level Henderson Wattleup 
Hope Valley 

- Postans 

Kwinana 

Industrial 
Rockingham Total 

Construction, nfd 26 0 0 66 19 111 

Building Construction, nfd 19 6 0 21 13 59 

Residential Building Construction, 

nfd 
0 0 0 0 0 0 

House Construction 14 7 0 26 98 145 

Other Residential Building 

Construction 
16 0 0 0 0 16 

Non-Residential Building 

Construction 
8 0 0 36 22 66 

Heavy and Civil Engineering 

Construction, nfd 
6 0 0 0 0 6 

Road and Bridge Construction 229 3 4 110 13 359 

Other Heavy and Civil Engineering 

Construction 
193 6 0 351 88 638 

Construction Services, nfd 0 4 0 4 6 14 

Land Development and Site 

Preparation Services, nfd 
0 0 0 0 0 0 

Land Development and 

Subdivision 
0 0 3 0 0 3 

Site Preparation Services 4 9 0 26 16 55 

Building Structure Services, nfd 0 0 0 0 0 0 

Concreting Services 13 0 0 25 11 49 

Bricklaying Services 0 0 0 3 8 11 

Roofing Services 0 0 3 0 15 18 
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INDP - 4 Digit Level Henderson Wattleup 
Hope Valley 

- Postans 

Kwinana 

Industrial 
Rockingham Total 

Structural Steel Erection Services 22 0 0 52 5 79 

Building Installation Services, nfd 0 0 0 0 0 0 

Plumbing Services 0 0 0 15 40 55 

Electrical Services 75 5 0 181 51 312 

Air Conditioning and Heating 

Services 
0 0 0 0 8 8 

Fire and Security Alarm 

Installation Services 
0 0 0 0 4 4 

Other Building Installation 

Services 
0 0 0 72 11 83 

Building Completion Services, nfd 0 0 0 0 0 0 

Plastering and Ceiling Services 0 0 0 0 20 20 

Carpentry Services 11 0 0 12 85 108 

Tiling and Carpeting Services 4 0 0 0 7 11 

Painting and Decorating Services 35 0 0 18 21 74 

Glazing Services 0 0 0 0 24 24 

Other Construction Services, nfd 0 0 0 0 0 0 

Landscape Construction Services 3 0 0 6 20 29 

Hire of Construction Machinery 

with Operator 
10 0 0 85 6 101 

Other Construction Services nec 27 30 0 160 28 245 

Total Construction Employment 715 70 10 1269 639 2703 

Total "Core" Type activities * 446 9 4 582 129 1170 

* Note: this total has been carried through to Table E-1 

E.3 Input_Output Analysis 

In addition to the amount of employment shown in Table E-1 and Table E-2, estimates were made of Total 
Output (sales) and the wages and salaries paid by “Core” activities in the Western Trade Coast. These items 
are referred to as the “Direct” economic impacts of the Core activities. Economic Input_Output analysis is 
then used to provide an estimate of the flow-on or “Indirect” effects of the “Core” activities on the rest of 
Western Australia. These flow-on effects include some activity in “Non-Core” industries within the Western 
Trade Coast itself, but are mainly spread throughout the Perth Metropolitan Area.  

Input-output techniques are used in economics to assess the “impact ratio effects” on output, value-added 
and employment of changes in the output of specified industries. An impact ratio is defined as the ratio of 
direct and induced effect divided by the direct effect. The analysis may be performed one industry at a 
time, or for a set of industries.  

For this study the procedure was implemented via an Excel workbook, of some 7.5Mb. 

An Input-Output table, illustrated in Figure E-1, shows the transactions between all industries as a square 
matrix, termed the Intermediate Transactions Matrix. In the illustration just three industries are shown, 
labelled A, B, and C. The sum of each row of the Intermediate Transactions Matrix is the total sales of each 
industry to all other industries, while the sum of each column is the total purchases by each industry from 
all other industries. The column and row totals of the Intermediate Transactions Matrix are referred to as 
“Total Intermediate Input” and “Total Intermediate Output” respectively.  
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To the right-hand side of the Intermediate Transactions Matrix are added columns to show sales directly to 
households, government current operations, investing businesses and government, changes in stocks and 
finally exports. The sum of these items is termed “Total Final Demand”. The sum of Total Intermediate 
Demand and Total Final Demand equals the Total Output of an industry. Next, additional rows are added 
below the Intermediate Transactions Matrix to show what each industry pays for imports, indirect taxes, 
employee rewards and to the business owners (the Gross Operating Surplus before company tax). The sum 
of Intermediate Supply, indirect taxes, imports and payments to the factors of production (employees and 
businesses), makes up Total Input. An accounting identity holds between each industry’s Total Input and its 
Total Output. In other words, the row total for an industry equals its column total. 

The proportions of each industry’s Total Input that are purchased from each other industry are termed 
“Technical Coefficients”. 

Using matrix algebra: 

TO = (I-A)-1 x FD, 

Where  

TO = Total Output, FD = Final Demand, A = Technical Coefficients Matrix, and I = an Identity Matrix 

Using this equation, the elements of Final Demand may be varied to estimate the effects of a change in 
Total Output of a particular industry or group of industries on the Total Output of every other industry. 

 

 

Figure E-1 Schematic Input-Output table 

  

A B C

Private 

Consumers

Govt 

Consumers

Fixed 

Capital & 

Stocks

Exports Total Final 

Demand

A IOa Fa TOa

B IOb Fb TOb

C IOc Fc TOc

Total Intermediate Input IIa IIb IIc PC GC K E

Wages W

Profits P

Imports I

Total Input Tia Tib Tic

Macro-economic Aggregates: Input-Output Aggregates:

W Wages IIa…...IIc total intermediate inputs to industries

P Profits Tia…Tic total inputs to industries

I Imports IOa.. .IOc total intermediate sales of industries

PC Private consumption Fa…...Fc Industry sales to final demands

GC Government consumption TOa..TOc total output of industries

K Capital investment and stock changes

E Exports

Total Output

Total Intermediate 

Output FINAL DEMANDINTERMEDIATE DEMAND

INDUSTRY
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E.4 Development of an Input_Output Table for Western Australia 

E.4.1   Procedure 

Performance of an Input-Output analysis is predicated on the availability of suitable Input-Output data. The 
aim in this study was to compile a “fit-for-purpose” Input-Output model of the Western Australian 
economy in a form suitable for estimating: (i) the current (2010-11) economic impacts of WTC industries, 
and (ii) the possible effects of future changes in the rest of the WA economy on WTC industries. 

Earlier Input-Output tables for Western Australia were prepared by Resource Economics Unit for SKM’s 
studies of Kwinana Heavy Industry in 2002 and 2007. These had condensed and updated a very thorough 
Input-Output table for Western Australia by Islam and Johnson (1999). For the current study, it was 
considered that a fresh Input-Output table should be produced for Western Australia in 2010-11, using the 
most recent available information, and in particular the results of the questionnaire survey of WTC 
industries that was conducted in this study.  

The steps followed in developing this new input-output table, highlighting the WTC industries, were as 
follows. 

 ABS State Accounts for Western Australia were used to identify the values of key elements of Final 
Demand for Western Australian goods and services (Australian Bureau of Statistics, 2012a, 2012b, 
2012d, 2012e and 2012f).  

 ABS State Accounts were similarly used to identify the breakdown by industry of Gross State Product 
in Western Australia (Australian Bureau of Statistics 2012c, 2012d and 2012e). Gross State Product is 
the sum of factor incomes (i.e. the sum of compensation for employees plus gross operating surplus) 
across all industries: otherwise known as Value Added. 

 The latest Input-Output table for Australia in 2007-08 (ABS 2011a, 2011b and 2011c) comprises: (i) a 
111x111 matrix of intermediate transactions, (ii) a 111x7 matrix of final demands, and (iii) a 111x 5 
matrix of factor inputs, taxes and imports. This was condensed into a 37 x 37 table highlighting those 
industries which are of particular importance to the Western Trade Coast. Technical Coefficients were 
calculated.  

 Total Input of each industry in Western Australia was inferred using the ratio of Total Input to Value 
Added from the condensed Australian Input –Output table. This was compared with estimated Total 
Output, from the State Accounts expenditure tables, and a judgement was made as to whether to 
adjust the Total Input or Total Output figure for an industry in order to preserve the required 
accounting identity.  

 A “dummy” Intermediate Transactions Matrix for Western Australia was next formulated using the 
Western Australian Final demands and Western Australian Total Output in conjunction with adjusted 
Australian technical coefficients. Adjustments to the Australian coefficients were needed to take 
account of the fact that inter-state trade reduces the proportion of input to an industry that comes 
from its own State.  

 The “dummy” was then modified by scrutinising the inferred intermediate sales and purchases of 
each industry, and making extensive adjustments (see section on the Intermediate Transactions 
Matrix).  

 An RAS procedure was applied to ensure that the Intermediate Transactions Matrix was in balance: 
i.e. the sum of all intermediate outputs was equal to the sum of all intermediate inputs.  

 The next step was to split each of the Western Australian industries that are represented in the WTC 
into two components: (i) the industry present in the WTC, and (ii) the balance of that industry in the 
Rest of Western Australia. In other words the WTC component was treated as if it were a completely 
independent industry. This was done using results of the detailed questionnaire survey, and yielded a 
50 x 50 industry matrix. This formed the Input-Output table used for all impact ratio analyses. 
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E.4.2   Limitations of  Input-Output Analysis 

It is acknowledged that Input-Output analysis has some limitations given the following assumptions:  

 There is a fixed input structure in each industry, described by fixed technological coefficients (b) 
evidence from comparison between input-output tables for the same country over time have 
indicated that material input requirements tend to be stable and change but slowly; however, 
requirements for primary factors of production, that is labour and capital, are probably less constant); 

 All products of an industry are identical or are made in fixed proportions to each other; 

 Each industry exhibits constant returns to scale in production; 

 Unlimited labour and capital are available at fixed prices; that is, any change in the demand for 
productive factors will not induce any change in their cost (in reality constraints such as limited skilled 
labour or investment funds lead to competition for resources among industries, which in turn raises 
the prices of these factors of production and of industry output generally in the face of strong 
demand). Against this, while labour markets have been very tight in some occupations, there has also 
been a very rapid  growth in WA's population and workforce, and this has mitigated labour shortage 
to some extent. 

 There are no other constraints, such as the balance of payments or the actions of government, on the 
response of each industry to a stimulus. The forward-looking part of our report can be seen as 
something of an antidote to the pessimistic outlook of some WTC respondents reacting to the recent 
frenetic changes in the WA economy and the adverse effects they have felt. Respondents particularly 
highlighted the value of the Australian dollar and skilled labour. However while WA market growth in 
WA is likely to remain strong (we assumed long-term trends in the components of Final Demand, the 
future success of WTC industries in those markets will depend on their ability to remain competitive. 
Recent developments seem likely to ease the pressures. For example: (a) expectations of new major 
resource projects in WA have been revised downwards, (b) the Australian dollar has eased sharply, as 
expected and (c) unemployment is tending upwards.   Therefore, the long-term trends may revert to 
"normal" and the constraints listed may ease. 

 

In summary, Input-Output analysis is the only means of tracing inter-industry effects.  Even General 
Equilibrium Analysis (which incorporates many equations describing market behaviour and supply-demand 
interactions) incorporates input-output assumptions.  

Impact ratios (often referred to as "multipliers") are simply a means of expressing the results of an analysis, 
whatever method is employed. 

E.4.3   Industry Groups 

For the purposes of this study the new Input-Output table preserved detail within the industrial, energy 
and resources sectors, while using more grouped data for other sectors. Table E-3 shows the industry 
groupings used for the 36 x 36 Input-Output table. The 14 industries that were then split into a WTC and a 
Rest of WA (RoWA) component to produce a 50 x 50 table are highlighted.  

The table also shows estimated Total Output, estimated Final demand and actual full-time employment in 
2010-11 from the ABS Census of Population. The difference between Total Output ($424,402M) and Total 
Final Demand ($278,612M) of $131,559M represents the sum of all intermediate inter-industry 
transactions in Western Australia.  

Most of the “split” industries had significant representation within the WTC. For example, Petroleum 
Refining, Basic Chemicals, Other Chemicals, Ceramics & Cement, Other Non-metallic Mineral Products, 
Basic Non-ferrous Metals, Electricity Generation, Water and Waste Management, and Transport and 
Storage are all strongly represented in the KIA. The AMC has strong representation in Shipbuilding & 
Marine Engineering, Metal Products, Glass Products, and Other Manufacturing (including component 
manufacture).  

The Plastics & Rubber Products and Glass Products industries, while split, turned out to have small 
representation within the WTC. The splitting was not reversed - this decision has no effect on the results 
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for WTC. Our decision not to split Iron & Steel Production turned out to be justified. A few AMC firms that 
classified their activities as being in Iron & Steel Production were actually fabricators rather than iron or 
steel producers, and were included in the Metal Products Group.  

Note that the Construction Industry was not split into WTC and RoWA parts. There was no questionnaire 
data on which to base such a division. Instead, the construction impact ratios for Western Australia as a 
whole were used. 

Table E-3 Industry classifications used in the Input-Output tables with Estimated Total Output and Final 
Demands in 2010-11 

36 x 36 Input-Output Table 

Industries 

WTC and RoWA 

Components 

Identified 

Estimated Total 

WA Output 

($M) 

Estimated WA 

Final Demand 

($M) 

Census 

Employment 

1 
Agriculture, Forestry & 

Fishing 
 6,263 5,211 26,163 

2 Coal Mining  319 15 948 

3 Oil & Gas   23,220 21,601 8,999 

4 Iron Ore Mining  57,256 54,393 20,728 

5 
Mining of Non-ferrous 

Metal Ores 
 10,786 9,968 16,208 

6 Other Mining   872 381 7,006 

7 Mining Support  8,000 1,278 15,988 

8 Food & Beverages  9,013 7,215 13,528 

9 
Textiles, Clothing & 

Footwear 
 1,585 582 2,681 

10 Wood & Pulp Products  2,398 619 4,437 

11 Printing & Publishing  1,696 30 2,468 

12 Petroleum Refining  5,137 1,506 905 

13 
Pharmaceutical & 

Veterinary Products 
 576 491 818 

14 Basic Chemicals  2,619 1,306 3,299 

15 Other Chemicals  1,023 758 766 

16 Plastics & Rubber Products  632 156 2,920 

17 Glass Products   128 37 720 

18 Ceramics & Cement   1,194 106 3,156 

19 
Other Non-metallic Mineral 

Products   818 412 1,121 

20 Iron & Steel  972 141 5,294 

21 Basic Non-ferrous Metals   9,300 7,693 8,447 

22 Metal Products   2,745 986 8,527 

23 
Vehicles excluding 

Shipbuilding  
 5,084 2,886 3,766 

24 
Shipbuilding & Marine 

Engineering 
 672 546 2,182 
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36 x 36 Input-Output Table 

Industries 

WTC and RoWA 

Components 

Identified 

Estimated Total 

WA Output 

($M) 

Estimated WA 

Final Demand 

($M) 

Census 

Employment 

25 
Other manufacturing (incl. 

fabrication and machinery) 
 4,422 2,178 24,602 

26 Electricity Generation  2,557 150 1,507 

27 Electricity retailing  2,670 1,335 4,032 

28 Gas Supply  1,774 325 919 

29 
Water, Sewerage, Drainage 

and Waste 
 2,938 1,158 6,152 

30 Construction  83,419 54,862 112,671 

31 Wholesale Trade  14,785 6,766 38,689 

32 Retail trade  27,116 24,404 173,893 

33 Transport & Storage  26,388 9,896 43,803 

34 Communications   6,201 3,324 17,530 

35 

Finance, Insurance , 

Business, Scientific and 

Government Services 

 49,444 22,060 228,306 

36 

Other Services incl. 

Education, Health, 

Recreational and Welfare 

Services 

 50,381 33,834 257,619 

 Total Western Australia  424,402 278,612 1,070,798 

 

E.4.4   Final Demand Estimates 

Final Demand aggregates for household consumption, government consumption, and fixed capital 
formation were derived from the State Accounts for Western Australia 2010-11 (ABS 2012c). Some 
components of household consumption in Western Australia in 2010-11 were available directly from the 
State Accounts. These included household expenditure on retail items, communications, finance and 
business services and other services. Also available is a statement of Gross Fixed Capital Expenditure on 
construction. For other items the Australian Input-Output table for 2007-08 (ABS 2011a) was used to 
obtain a likely proportional breakdown of the WA aggregate amount by industry of supply.  

Total international exports from Western Australia were obtained from the State Accounts for 2010-11. 
Total international exports from Western Australia were $118,370M of which $112,989M were exports of 
good, and $5,381M were exports of services. 

 Goods: Industry-specific export values for Agriculture, Forestry & Fishing, Coal, Oil & Gas, Iron Ore, 
Non-Ferrous Metal ores, and processed Basic Non-Ferrous Metals (alumina, nickel and refined mineral 
sand products) were obtained from statistical publications of the Department of Agriculture and Food, 
and the Department of Mines and Petroleum. Exports by these industries totalled $94,393M, in 2010-
11. The balance of $18,596M in exports of goods was then distributed across the remaining 
industries. For five industries exports were obtained as the difference between Total Output (as 
estimated from the input side) and the sum of Total Intermediate Sales plus Domestic Final demands. 
These industries were Food & Beverages, Basic Chemicals, Other Chemicals, Non-Metallic Mineral 
Products, and Shipbuilding.  

 Services: It was assumed that no international exports were made by the Electricity, Gas or 
Water/Waste undertakings, or from Wholesale Trade. The aggregate exports of services, namely 
$5,381M, was then distributed pro-rata to Total Output of each of the remaining service industries.  
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E.4.5   Components of Gross State Product 

The Western Australian State Accounts (ABS 2012c) give details of Value Added (employees’ compensation 
before-tax wages, salaries, and superannuation contributions plus Gross Operating Surplus after payment 
of indirect taxes) in 12 ANZSIC Level 1 categories, shown in Table E-4. The data for Oil, Gas & Mining and 
Manufacturing were distributed to the 36 industries used in the Input-Output table as follows. All other 
industries in the table correspond to one of the 36 industries in the Input-Output table.  

 

 Oil & Gas, 
Mining 

Total Output in 2010-11, from Department of Mines and Petroleum, was 
multiplied by the industry-specific ratio of Value Added to Total Output in 
the 2007-08 Australian I-O Table and then adjusted to equal the sector 
total from the 2010-11 State Accounts. 

 Manufacturing Employees Compensation was distributed pro rata to 2011 Census 
employment. Gross Operating Surplus was distributed pro rata to 2004-
05 proportions, then adjusted to equal the sector total from the 2010-11 
State Accounts. 

 Gas, Electricity, 
Water, Waste  

Total Output, Employees Compensation and Gross Operating Surplus 
were obtained directly from Annual Reports 

Table E-4 Distribution of Value Added across industry sectors taken from State Accounts (ABS 2012c) 

 
Employees 

Compensation 

Gross Operating 

Surplus 
Total Income Factor 

Agriculture, Forestry & Fishing 932 2,538 3,470 

Oil & Gas, Mining 11,479 59,271 70,750 

Manufacturing 5,841 5,695 11,536 

Gas, Electricity, Water and 

Waste Management  
1,330 2,642 3,972 

Construction 11,998 12,891 24,889 

Wholesale Trade 4,013 2,289 6,302 

Retail Trade 4,332 2,181 6,513 

Accommodation 1,580 878 2,458 

Transport & Storage 4,850 6,064 10,914 

Communication 849 2,006 2,855 

Finance, Business and 

Government Services 
20,548 10,790 31,340 

Other Services 14,350 2,899 17,249 

TOTAL 82,102 110,144 192,248 

E.4.6   Intermediate Transactions Matrix 

The steps outlined in the two previous sections produced row and column aggregates for the Input-Output 
Table, and estimates of Value Added in each industry.  

The Intermediate Transactions Matrix thus had to agree with (i) the amounts that were available, industry 
by industry, for intermediate purchases from other industries in Western Australia (equals Total Input 
minus Value Added minus imports), and (ii) evidence on total sales to other Western Australian industries 
(equals Total Output minus Final Demand). 

To create the Intermediate Transactions Matrix, Total Input of each of the 36 industries was first multiplied 
by technical coefficients taken from the Australian Input-Output table for 2007-08. An adjustment was 
made to take account of inter-state trade (each industry obtains a larger part of its intermediate purchases 
from Australia as a whole than it does from its own State).  
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Ancillary sources were next consulted on key sectors. These sectors included: Oil and Gas, Mining, 
Agriculture, Electricity Generation and Distribution, Gas, Retailing and Tourism.  

Comparisons were also made with the two previous Western Australian Input-Output tables. The objective 
was to validate or else change the data in the dummy input-output table. Intermediate transactions thus 
obtained were over-written in some cases where reliable ancillary data were available (see below). The 
effects of this “first-pass” application of (adjusted) Australian technical coefficients on Total Intermediate 
Output and Total Output of each industry were then compared with Total Input, and the technical 
coefficients were scaled so as to achieve balance between Total Input and Total Output. Notes on sectors 
where authoritative local data was used to overwrite the dummy matrix are given below. Finally, an RAS 
procedure was used to ensure that the row and column totals of intermediate transactions were in 
balance. 

E.4.7  Ancillary Data Included in the Estimates 

The following sections give notes on ancillary data used in developing the 36 x 36 Input-Output table for 
Western Australia. The order of presentation follows ANZSIC, and does not indicate the relative importance 
of each sector. In particular, the Mining and Energy sectors received special attention.  

Agriculture Forestry & Fishing 

The agricultural sector is an important market for a number of Kwinana industries, including fertilisers, 
herbicides, pesticides, and fuel. Western Australia is an important producer and supplier of high-quality 
grains, wool, meat, live animals and fish in the international arena. The State exports up to 80 per cent of 
its agricultural production.  

WA Department of Agriculture and Food (2012) distinguishes two bases for valuing output for agricultural 
industries. Gross value of agricultural commodities produced is the value placed on recorded production at 
the wholesale prices realised in the market place. This was $5,386.6M in 2010-11. Local value of 
agricultural commodities produced is the value placed on commodities at the point of production (i.e. farm 
gate). It is calculated by deducting marketing costs from the gross value of commodities produced. The 
local value of agricultural production in 2010-11 was $4,974.6M. The gross value of production was used 
for the Total Output estimate, and the marketing costs of $412M were assumed to be included in the 
intermediate transactions of the sector. Many of the marketing costs are for services classified as being 
within the Agriculture, Forestry and Fisheries sector itself. Also, Gross and local values involve some 
duplication as they include certain agricultural commodities which are consumed as raw materials to 
produce other agricultural commodities (e.g. hay consumed by livestock producers). 

The WA Department of Agriculture and Food (2012) gives forestry exports in 2010-11 of $358M, but not a 
total output figure. Subtracting the recorded total output of agriculture and fisheries from total sector 
output gives an estimate of total output for forestry in Western Australia of around $400M. WA 
Department of Agriculture and Food (2012) shows total fisheries production of around $490M in 2010-11. 
Exports were recorded at $288M. 

In summary, the WA Department of Agriculture and Food (2012) gives estimates of the total output and 
exports of agri-food industries in Western Australia in 2010-11, as follows  

 Total production: A$6,263M 

 Total exports: A$5,182M 

For the purposes of this study total sales of the Agriculture, Forestry and Fishing sector were distributed as 
follows: 

 Exports were as recorded above 

 Household and government expenditure was estimated using national proportions of household 
expenditure that is spent on these commodities 

 Total Final Demand was thus estimated to be $5,211M  

 Total Intermediate Sales were thus estimated to be $1,052M  
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 The Intermediate Sales were distributed across purchasing industries (mainly intra-sector sales of the 
Agriculture, Forestry and Fishing sector) using the proportions estimated by Resource Economics Unit 
for its 2004-05 Input-Output Table for Western Australia. Intra-sector sales are fairly high in this 
sector: e.g. sales of hay from one producer to farmers in the livestock industries. 

Minerals and Energy 

The mineral and energy resources sector is the predominant driver of growth in the Western Australian 
economy. It is a source of demand for facilities within the Australian Marine Centre, and an important 
source of material and energy inputs to Kwinana industries, including alumina, nickel, mineral sands, and 
gas from the Dampier-Bunbury pipeline. 

Data on the value of output and export values are available from the Annual Statistical Digests of the 
Department of Mines and Petroleum (Department of Mines and Petroleum 2011). Table E-5 shows 2010-11 
production and export values for the relevant industry classifications in the Input-Output table. 

Table E-5 Value of output and exports in oil, gas and mining industries 2010-11 

  

Output 

($M) 

Exports 

($M) 

COAL 319 0 

OIL & GAS 23,220 21,927 

IRON ORE 57,256 57,256 

NON-FERROUS METAL ORES 10,318 9,499 

OTHER MINING 1,341 343 

BASIC NON-FERROUS METALS 8,709.7 8,710 

TOTAL 101,163 97,735 

 

Transactions of the electricity sector were of importance in constructing the Input-Output Table for a 
number of reasons: 

 There are three significant producers of electricity in the WTC, using both coal and gas for electricity 
generation. 

 Many industrial plants, particularly in the WTC, are heavy users of energy, notably gas from the 
Dampier to Bunbury pipeline.  

 Energy sources are diversified, with grid electricity, coal, bottled gas, reticulated gas and trunk gas 
(Dampier-Bunbury Natural Gas Pipeline), all being used as inputs to production. 

As a result it was necessary to separate the electricity sector into (i) Generation and Transmission (mainly 
Verve Energy, Western Power and Horizon Power) as against (ii) Retail Distribution (Synergy, Horizon 
Power and private power producers). The Generation and Transmission part was then divided into WTC 
and Rest of WA components, whereas the retailing function was left as a single industry in the Input-
Output table as it is not represented in the WTC. 

Verve Energy is WA’s leading energy producer. It owns and operates four major power stations - Kwinana, 
Cockburn, Pinjar and Muja - while a fifth, Collie Power Station, is operated by a private company. Three 
smaller power stations are situated at Mungarra, West Kalgoorlie and Geraldton. There is also a joint 
venture power station at Worsley Alumina near Collie. Verve Energy has an agreement with the owners of 
Kemerton Peaking Plant, near Bunbury, to buy electricity during times of peak demand. These power 
stations are in the South West Interconnected System (SWIS) which extends from Kalbarri in the north, 
Kalgoorlie in the east and Albany in the south. 

Verve has a total capacity of 2,967 MW of which 661MW is in two WTC power stations, namely the 
Kwinana (421MW) and Cockburn (240MW) power stations. Its main fuels are gas and coal, though some 
distillate is also burnt. Gas comes from the North West Shelf Joint Venture and is transported in the 
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Dampier-Bunbury Natural Gas Pipeline. The coal comes from the Collie coal fields. Verve Energy employs 
about 610 people in total.  

Western Power is the operator of the South West Interconnected System (SWIS) stretching from Kalbarri in 
the north, to Kalgoorlie in the east and Albany in the south. Thus, in terms of the Input-Output table, it 
purchases electricity from generators and sells it to the retailer, Synergy. Thus, the transactions of Western 
Power are included in the Electricity Generation and Distribution sector. 

Horizon Power is Western Australia's regional and remote electricity provider responsible for the 
generation, procurement, distribution and retailing of electricity supplies. It provides power to more than 
100,000 residents and 9,000 businesses, including major industry. Horizon Power manages two major 
interconnected systems, the North West Interconnected System (NWIS) in the Pilbara and the 
interconnected transmission network between Kununurra and Wyndham, as well as 36 non-interconnected 
or islanded systems in regional towns and remote communities. Horizon Power has a workforce of 
approximately 380 employees, and has also partnered with specialised service providers, to support its 
operations. 

Synergy is Western Australia’s largest energy retailer, procuring and selling electricity and gas to customers 
throughout the South West Interconnected System (SWIS). Synergy serves around one million industrial, 
commercial and residential customers within this jurisdiction. Synergy receives over $2.67b in revenue per 
annum, which pays for the commodity cost of electricity, network tariffs, market fees and other costs of 
delivering energy to Western Australian homes and businesses. Revenue increased by $288M or 13.9%, 
implying that total energy sales were $2,071.94M in 2010-11. Synergy sells approximately 70% of the 
electricity sold in the SWIS (household and business customers) and around 50% of the gas load supplying 
businesses. The transactions of Synergy dominate the Electricity Retailing sector. 

Total Output was estimated by simply adding the reported sales of each enterprise in 2010-11 (see Table 
E-6, Table E-7 and Table E-8). 

Table E-6 Sales of electricity enterprises in 2010-11 

Company Activity $M 

Synergy Retailing 2,670 

Western Power Transmission systems: wholesaling 1,376 

Verve Generation 1,304 

Horizon Power Generation, distribution and retail 393 

 

Table E-7 Estimated principle inputs in the electricity sector ($M) 

Company Verve 
Western 

Power 
Synergy 

Horizon 

Power 

Intermediate Inputs 734 459 2,398a 62 

Wages 115 202 60 55 

Tax Paid less Subsidies Received 57 53 -282b 16 

GOS 398 662 -206c 260 

Total Input 1,304 1,376 1,970 393 

Notes: 
a. Synergy Annual Report 2011 quotes (i) network access costs, increasing by 36% to over $860M, (ii) $1,473M for energy, and (iii) 

the cost of Renewable Energy Certificates increasing by 172% to over $65M. The total of these three items is $2,398M.  

b. Operational Subsidy (Tariff Adjustment Payment) was $282.1M. 

c. Synergy Annual Report 2012 quotes a profit of $76M, but includes the Tariff Adjustment Payment as a receipt.  
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Table E-8 Estimated principle electricity outputs ($M) 

 
Verve 

Western 

Power 
Synergy 

Horizon 

Power 

Other 

Producers 

(Provisional) 

Total 

Intermediate Sales 1,304 1,376 1,629 132 237 4,678 

Sales to Final 

Demand 
0 0 1,041a 131a 200 1,372 

Total Output 1,304 1,376 2,670 263 437 6,050 

Notes: 
a. There approximately 898,000 residential customers in Western Australia. Assuming an average consumption of 5,500 units/yr 

at $0.1893c/unit gives $1,041M total sales to final demand. Synergy states that it accounts for 70% of electricity sales in t he 

SWIS area, implying total electricity sales in SWIS of $1,478M. Adding an assumed 70% of Horizon’s sales (70% of $263M equals 

$131M) as representing its sales to households gives an estimated total of $1,609M for electricity. This compares with ABS 

State Accounts estimate for electricity consumption by all households (not just Synergy customers) of $1606M.  

 

It proved difficult to determine the distribution of gas transactions because the main distributor ATCO 
(trading as Alinta Gas) has not published data for Western Australia. Starting with total output of the Oil 
and Gas primary producers, from the Department of Mines Statistical Digest, it was assumed that 15% of 
the value of State gas production was destined for the Western Australian market. Under the State’s gas 
reservation policy 15% by volume is reserved for domestic purchase. For the Input-Output table it was 
assumed that 100% of this was delivered to the “Gas Supply” industry. Economics Consulting Services 
(2007) quotes proportions of gas that are taken by key sectors, notably mining, non-ferrous metals 
production, electricity generation and other users. These proportions were used to distribute gas sales 
across industrial users and households. Estimates for wages and salaries and gross operating surplus were 
obtained by subtracting the estimates for the electricity and water sectors from the ABS State Accounts 
estimates for the combined Gas, Electricity and Water group. 

Service Sector 

It was important to determine the pattern of input-output transactions of the service industries because a 
significant part of the WA economy comprises services. Moreover, a significant part of the economic 
impact of WTC industries comes through their purchase of services.  

The service industries supply some $5b of international exports from Western Australia (ABS State 
Accounts 2012c). 

Tourism: Tourism Research Australia (2012) provides estimates of economic aggregates for tourism in 
Western Australia in 2010-11 shown in Table E-9. Tourism Research Australia (2012) estimated that direct 
employment of industries serving tourists was 48,000 in 2010-11. 

Table E-9 Contribution of tourism to Final Demand and Gross State Product 2010-11 

 

Total 

Consumption 

Total Output 

($M) 

Direct GVA 

($M) 

Taxes Paid 

($M) 

Gross State 

Product ($M) 

Interstate tourists 1,670 1,310 636   

International tourists 2,569 1,845 961   

All tourism 8,765 5,812 2,847 272 3,119 

 

A comparison of the above data suggested consistency with estimated Final Demand and industry 
components of Gross State Product estimated in this study. 
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E.5 Impact Ratio Analyses 

The consequences of an increase in the output of an industry are, firstly, an increase in employment and 
incomes earned directly in that industry. Secondly, this is accompanied by an increase in inputs to the 
industry, giving rise to additional output, incomes and employment in the supplying industries. In turn, the 
supplying industries will also generate additional intermediate demands and thus further increase output, 
employment and incomes. The cycle of these inter-industry interactions is termed the production or “Inter-
industry” effect. Thirdly, the increases in wages and salaries throughout the economy earned through all 
the inter-industry effects will give rise to additional consumption, that will further stimulate industrial 
output, employment and incomes throughout the economy, e.g., in household goods and services 
manufacturing or importing, retail outlets, theatres and sporting venues. This is known as the 
“consumption effect”. The combined production and consumption effects are known as total flow-on 
effects.  

Economic impact ratios are defined as the ratio of total (direct and indirect) income or employment 
generated in the economy by the existence of a certain activity divided by the amount of direct income or 
employment in the activity. Following the discussion above, two types of impact ratio are distinguished, as 
was done in the earlier economic impact studies of heavy industry in the Kwinana area (Dames and Moore 
1990; SKM 2002; SKM 2007). 

 Inter-industry impact ratio: This is the income or employment generated directly in the activity plus 
the income or employment generated through the industries and services that supply inputs to the 
activity, divided by the amount of income or employment generated directly in the activity; and 

 Induced consumption impact ratio: This impact ratio includes not only the incomes or employment in 
supplying activities, but also the incomes and employment generated when employees’ incomes from 
both the activity itself and its suppliers are spent.  

For the purposes of this study, impact ratios have been calculated for each WTC industry, expressing the 
effect of a 10% increase in Final Demand on the total output, wages and salaries and employment of all 
industries in Western Australia. The calculated impact ratios are given in Table E-10. 
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Table E-10 Inter-industry impact ratios and total impact ratios (including induced consumption effects) by WTC industry 

WTC Industry Direct Effect  of  10% increase in Final Demand for 

WTC Core Industries  

Derived Inter-industry Impact Ratio Derived Total Impact Ratio  

 Output ($m) Wages ($m) N
o
. Jobs Output Wages Employment Output Wages Employment 

Petroleum & Coal Products 136 8.3 42 2.00 2.75 5.91 2.27 3.60 8.06 

Basic Chemicals 43 2.4 27 1.23 1.68 1.79 1.38 2.20 2.37 

Other Chemicals 34 4.1 28 1.50 1.28 1.83 1.74 1.67 2.56 

Ceramics & Cement Products 3 0 2 1.02 1.04 1.07 1.17 1.36 1.46 

Basic Non-ferrous Metals 219 13.4 129 1.18 1.59 1.68 1.33 2.08 2.33 

Metal Products 2 0.3 4 1.18 1.28 1.45 1.47 1.67 1.86 

Shipbuilding & Marine Engineering 22 6.2 79 1.71 1.52 1.56 2.37 1.98 2.03 

Other Manufacturing 13 2.8 57 3.23 3.02 2.45 4.31 3.94 3.05 

Electricity Generation 2 0.1 1 1.72 2.31 2.78 2.02 3.02 3.66 

Water, Sewerage, Drainage & Waste 

Management  

4 0.1 2 1.00 1.00 1.00 1.05 1.31 1.27 

Construction 87 13 117 1.90 2.25 2.71 2.44 2.94 3.72 

Transport & Storage 32 9.8 19 2.39 2.92 3.70 3.10 3.23 5.18 

Professional Services 75 29 346 1.25 1.21 1.21 1.87 1.52 1.55 
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E.6 Impacts of Future Trends in the Western Australia Economy 

E.6.1   Overview of Approach 

In order to assess the impacts of trends in the Western Australian economy on the Western Trade Coast 
industries the Input-Output analysis was extended to take account of future trends in final demand for 
goods and services. In this analysis the final demands for all industries EXCEPT those in the Western Trade 
Coast are projected forward to 2016 and 2021. A impact ratio analysis is then performed to assess the 
impacts on output of the Western Trade Coast industries.  

For example, an expansion of the iron ore industry will lead to purchases by iron ore producers from other 
industries in Western Australia, including purchases from some producers in the Western Trade Coast. 
Impacts come from two aspects of the expansion of iron ore production, namely: (i) operational 
expenditures, and (ii) capital investment. Both of these effects can be captured by changing final demand 
estimates and performing a impact ratio analysis. 

E.6.2   Projecting Future Final Demands 

The 50 x 50 Input-Output table was used to simulate the potential impacts on Western Trade Coast 
industries of future changes in the broader Western Australian economy to the years 2015-16 and 2020-
2021. This was achieved by changing the Final Demand vector in line with long-term historical changes in 
industries’ value added. 

Time series data for Gross State Product from 1990 to 2012 was sourced from the Australian Bureau of 
Statistics (2012c). The Excel function FORECAST was used to project the log values for each industry to 
2015—16 and 2020-21. Annual average growth rates were then calculated from the projected anti-log 
values. The industry categories for which time series data are available in the ABS State Accounts are: 

 Agriculture, forestry and fishing 

 Mining 

 Manufacturing 

 Electricity, gas, water and waste services 

 Construction 

 Wholesale trade 

 Retail trade 

 Accommodation and food services 

 Transport, postal and warehousing 

 Information media and telecommunications 

 Financial and insurance services 

 Rental, hiring and real estate services 

 Professional, scientific and technical services 

 Administrative and support services 

 Public administration and safety 

 Education and training 

 Health care and social assistance 

 Arts and recreation services 

 Other services 

Log-linear projections of final demand were made for all industry groups for which ABS time series data 
were available (the ABS state accounts time series data are at the 2-digit ANZSIC level). The results are 
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shown in Figure E-2. Growth rates obtained from this 2-digit analysis were applied to 3-digit classifications 
where necessary. The assumed growth rates by industry for each component of Final Demand are shown in 
Table E-11 and Table E-12.  

 

Figure E-2 Gross value added in WA industry groups 1989-90 to 2011-12 (Chain Volume Measure) 

 

Note that while these two tables list all 50 industries used in the Input-Output table, growth rates are not 
shown for any of the WTC industries. The reason is that the objective is to estimate the potential impacts 
ON WTC industries of possible future changes in output of ALL OTHER Western Australian industries. 

Table E-11 Projected growth rates in the components of Final Demand 2010-11 to 2015-16 (%/year) 

 

Final Consumption Gross Fixed Capital Formation 

Exports 

Households Government Private 
Public 

Corporations 

General 

Government 

1 Agriculture , Forestry & 

Fishing 
1.76 3.26 6.50 2.56 3.86 6.35 

2 Coal Mining 4.14 3.26 6.50 2.56 3.86 6.35 

3 Oil & Gas 4.14 3.26 6.50 2.56 3.86 10.00 

4 Iron Ore Mining 4.14 3.26 6.50 2.56 3.86 6.35 

5 Non-Ferrous Metal Ores 4.14 3.26 6.50 2.56 3.86 6.35 

6 Other Mining 4.14 3.26 6.50 2.56 3.86 6.35 

7 Mining Support 4.14 3.26 6.50 2.56 3.86 6.35 

8 Food & Beverages 1.760 3.26 6.50 2.56 3.86 6.35 

9 Textiles, Clothing & 

Footwear 
4.14 3.26 6.50 2.56 3.86 6.35 

10 Wood & Pulp Products 4.21 3.26 6.50 2.56 3.86 6.35 

11 Printing & Publishing 4.14 3.26 6.50 2.56 3.86 6.35 
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Final Consumption Gross Fixed Capital Formation 

Exports 

Households Government Private 
Public 

Corporations 

General 

Government 

12 Petroleum Refining 

WTC 
      

13 Petroleum Refining 

RoWA 
4.14 3.26 6.50 2.56 3.86 6.35 

14 Pharmaceuticals Etc. 4.14 3.26 6.50 2.56 3.86 6.35 

15 Basic Chemicals: WTC       

16 Basic Chemicals: RoWA 4.14 3.26 6.50 2.56 3.86 6.35 

17 Other Chemicals: WTC        

18 Other Chemicals: RoWA  4.14 3.26 6.50 2.56 3.86 6.35 

19 Plastics & Rubber: WTC       

20 Plastics & Rubber: 

RoWA 
4.14 3.26 6.50 2.56 3.86 6.35 

21 Glass Products: WTC       

22 Glass Products: RoWA 4.14 3.26 6.50 2.56 3.86 6.35 

23 Ceramics & Cement 

WTC 
      

24 Ceramics & Cement 

RoWA 
4.14 3.26 6.50 2.56 3.86 6.35 

25 Non-Metallic Mineral 

Products: WTC 
      

26 Non-Metallic Mineral 

Products: RoWA 
4.14 3.26 6.50 2.56 3.86 6.35 

27 Iron & Steel 4.14 3.26 6.50 2.56 3.86 6.35 

28 Basic Non-Ferrous 

Metals: WTC 
      

29 Basic Non-Ferrous 

Metals: RoWA 
4.14 3.26 6.50 2.56 3.86 6.35 

30 Metal Products: WTC       

31 Metal Products: RoWA 4.14 3.26 6.69 2.56 3.86 6.35 

32 Vehicles Excl. Ships 4.14 3.26 6.69 2.56 3.86 6.35 

33 Shipbuilding & Marine 

Engineering: WTC 
      

34 Shipbuilding & Marine 

Engineering: RoWA 
4.14 3.26 6.69 2.56 3.86 6.35 

35 Other Manufacturing: 

WTC 
      

36 Other Manufacturing: 

RoWA 
4.14 3.26 6.69 2.56 3.86 6.35 

37 Electricity Generation & 

transmission: WTC 
      

38 Electricity Generation & 

Transmission: RoWA 
4.14 3.26 6.50 2.56 3.86 7.53 

39  Electricity Retailing 6.19 3.26 6.50 2.56 3.86 7.53 
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Final Consumption Gross Fixed Capital Formation 

Exports 

Households Government Private 
Public 

Corporations 

General 

Government 

40 Gas Supply 6.19 3.26 6.50 2.56 3.86 7.53 

41 Water, Sewage, 

Drainage and Waste 

Management WTC 

      

42 Water, Sewage, 

Drainage and Waste: 

RoWA 

4.14 3.26 6.50 2.56 3.86 7.53 

43 Construction 3.00 3.26 7.91 2.56 3.86 7.53 

44 Wholesale Trade 3.00 3.26 6.50 2.56 3.86 7.53 

45 Retail Trade 3.00 3.26 6.50 2.56 3.86 7.53 

46 Transport & Storage: 

WTC 
      

47 Transport & Storage: 

RoWA 
5.72 3.26 6.50 2.56 3.86 7.53 

48 Communication 13.54 3.26 6.50 2.56 3.86 7.53 

49 Finance, Business and 

Government Services 
3.62 3.26 6.50 2.56 3.86 7.53 

50 Health, Education & 

Other Services 
5.24 3.26 6.50 2.56 3.86 7.53 

 

Table E-12 Projected growth rates in the components of Final Demand 2011 to 2021 (%/year) 

 

Final Consumption Gross Fixed Capital Formation 

Exports 
Households Government Private 

Public 

Corporations 

General 

Government 

1 Agriculture , Forestry & 

Fishing 
2.20 3.35 7.12 2.56 5.22 5.67 

2 Coal Mining 4.19 3.35 7.12 2.56 5.22 5.67 

3 Oil & Gas 4.19 3.35 7.12 2.56 5.22 10.00 

4 Iron Ore Mining 4.19 3.35 7.12 2.56 5.22 5.67 

5 Non-Ferrous Metal Ores 4.19 3.35 7.12 2.56 5.22 5.67 

6 Other Mining 4.19 3.35 7.12 2.56 5.22 5.67 

7 Mining Support 4.19 3.35 7.12 2.56 5.22 5.67 

8 Food & Beverages 2.197 3.35 7.12 2.56 5.22 5.67 

9 Textiles, Clothing & 

Footwear 
4.651 3.35 7.12 2.56 5.22 5.67 

10 Wood & Pulp Products 4.120 3.35 7.12 2.56 5.22 5.67 

11 Printing & Publishing 4.19 3.35 7.12 2.56 5.22 5.67 

12 Petroleum Refining 

WTC 
      

13 Petroleum Refining 

RoWA 
4.19 3.35 7.12 2.56 5.22 5.67 

14 Pharmaceuticals Etc. 4.19 3.35 7.12 2.56 5.22 5.67 
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Final Consumption Gross Fixed Capital Formation 

Exports 

Households Government Private 
Public 

Corporations 

General 

Government 

15 Basic Chemicals: WTC       

16 Basic Chemicals: RoWA 4.19 3.35 7.12 2.56 5.22 5.67 

17 Other Chemicals: WTC        

18 Other Chemicals: RoWA  4.19 3.35 7.12 2.56 5.22 5.67 

19 Plastics & Rubber: WTC       

20 Plastics & Rubber: 

RoWA 
4.19 3.35 7.12 2.56 5.22 5.67 

21 Glass Products: WTC       

22 Glass Products: RoWA 4.19 3.35 7.12 2.56 5.22 5.67 

23 Ceramics & Cement 

WTC 
      

24 Ceramics & Cement 

RoWA 
4.19 3.35 7.12 2.56 5.22 5.67 

25 Non-Metallic Mineral 

Products: WTC 
      

26 Non-Metallic Mineral 

Products: RoWA 
4.19 3.35 7.12 2.56 5.22 5.67 

27 Iron & Steel 4.19 3.35 7.12 2.56 5.22 5.67 

28 Basic Non-Ferrous 

Metals: WTC 
      

29 Basic Non-Ferrous 

Metals: RoWA 
4.19 3.35 7.12 2.56 5.22 5.67 

30 Metal Products: WTC       

31 Metal Products: RoWA 4.19 3.35 7.39 2.56 5.22 5.67 

32 Vehicles Excl. Ships 4.19 3.35 7.39 2.56 5.22 5.67 

33 Shipbuilding & Marine 

Engineering: WTC 
      

34 Shipbuilding & Marine 

Engineering: RoWA 
4.19 3.35 7.39 2.56 5.22 5.67 

35 Other Manufacturing: 

WTC 
      

36 Other Manufacturing: 

RoWA 
4.19 3.35 7.39 2.56 5.22 5.67 

37 Electricity Generation & 

transmission: WTC 
      

38 Electricity Generation & 

Transmission: RoWA 
4.19 3.35 6.50 2.56 5.22 6.47 

39  Electricity Retailing 5.29 3.35 6.50 2.56 5.22 6.47 

40 Gas Supply 5.29 3.35 6.50 2.56 5.22 6.47 

41 Water, Sewage, 

Drainage and Waste 

Management WTC 

      

42 Water, Sewage, 4.19 3.35 6.50 2.56 5.22 6.47 
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Final Consumption Gross Fixed Capital Formation 

Exports 

Households Government Private 
Public 

Corporations 

General 

Government 

Drainage and Waste: 

RoWA 

43 Construction 3.50 3.35 6.50 2.56 5.22 6.47 

44 Wholesale Trade 3.50 3.35 6.50 2.56 5.22 6.47 

45 Retail Trade 3.50 3.35 6.50 2.56 5.22 6.47 

46 Transport & Storage: 

WTC 
      

47 Transport & Storage: 

RoWA 
5.11 3.35 6.50 2.56 5.22 6.47 

48 Communication 8.00 3.35 6.50 2.56 5.22 6.47 

49 Finance, Business and 

Government Services 
3.59 3.35 6.50 2.56 5.22 6.47 

50 Health, Education & 

Other Services 
5.30 3.35 6.50 2.56 5.22 6.47 

 

E.6.3   Results Example 

Using a log- linear projection, in real terms Western Australia’s GSP in 2016 and 2021 would be $277b and 
$34b respectively, as against $236b in 2012. Potential impacts on WTC industries are expressed as the 
percentage difference between the Base Year (2010-11) and the projection years (2015-16 and 2020-21) 
respectively.  

The results suggest that the WTC industries that will respond most positively to trend growth in the 
Western Australian economy are:  

 Petroleum refining  

 Metal products 

 Transport and storage 
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 Appendix F. Process for Improving 
Integration and Sustainable Development 

F.1 Industry Sustainability Considerations 

F.1.1 Future Trends and Influences in Sustainable Development 

Based on a desktop search, listed below is a summary of think-tank and thought leadership ideas on recent 
and future expected trends and their influences of sustainable development within business.  

Financial influences 

 Price increases and volatility – rising energy and materials costs will make efficient use and utilising 
sustainable sources of fuels and materials more financially acceptable. 

 Capital markets looking to reward strong corporate sustainable performance – capital markets are 
looking to invest in those businesses which have future proofed themselves by taking measures to 
improve environmental, societal and economic goverance. There is a drive to develop a single global 
corporate sustainability rating standard, integrated financial, governance, management and 
sustainability reporting, and a sustainable accounting standard to assist the markets in assessing a 
business’s performance. 

Supply chain influences 

 Changes in customer preference – in addition to business in traditional economies, now business in 
significant new economies like China and India are requesting products and services that are more 
sustainable. 

Government influences 

 New regulations – growing environmental concerns coupled with public pressure is prompting 
government to introduce stricter regulations. 

 Low carbon economy – notwithstanding party politics, there will be a national and international 
political drive for a lower carbon economy over the next decade. 

Natural influences 

 Physical and weather changes – environmental impacts are beginning to reduce business productivity 
(e.g. scarcity of resources and weather pattern changes). 

Social/Stakeholder influences 

 Workforce safety and wellness (e.g. mental health) and engagement with wider community. 

  

F.1.2 Constraints in Making Sustainable Decisions in Businesses 

Business needs to identify and address the root cause of barriers to achieving more sustainable 
development. Below is a summary of the constraints that can hinder business from making sustainable 
choices. These constraints need to be recognised and addressed in order for business to improve their 
sustainability. This may involve a change in the decision-making process to remove typical biases: 

 Sustainability uses ‘hard to evaluate criteria’ like recreational benefit or quality of life which is hard to 
compare against financial metrics. 

 Sustainability may require a business to give up or change a process it is comfortable with. 

 Sustainability decisions are often novel, so require businesses to not rely on “business as usual”. 

 Sustainable decisions are about long-term rather than short-term gains (e.g. utilising more expensive 
durable materials for longer-term cost savings). 

 



Western Trade Coast Integrated Assessment – Environmental, Social and Economic Impact 

Appendix F. Process for Improving Integration and Sustainable Development 

 

 

SINCLAIR KNIGHT MERZ | RESOURCES ECONOMIC UNIT Final – Sept. 2013 (Reissued Sept. 2014) | PAGE F-2 

 

F.1.3 Global Initiatives to Improve Sustainability within Businesses 

What will add value to a business will be different for each business. Below is a list of some of the recent 
initiatives that businesses around the world have implemented to improve sustainability. These are 
provided as a prompt for consideration:  

Financial initiatives 

 As well as considering the cost in triple bottom line assessments, triple top line value production 
considers the financial benefits for the business, natural world betterment, and social advantage for 
employees and members of the community, in designing products and processes. 

Supply chain initiatives 

 To improve efficiency of production, consider promoting demand among clients for ‘Built To Order’ 
products to avoid producing surplus products and models that may soon be no longer required. 

 To close the loop of material reuse, consider utilising more recycled materials.  

 To improve re-use and recycling, consider designing modular products to facilitate disassembly with 
any harmful material locked into the product and not able to escape to the environment. 

 To reduce wasting materials that spoil if not used, consider improving demand forecasting for 
inventory control. 

 To recover value from products, consider enabling materials recovery from end consumers. 

 To monitor demand and trends in the market, consider engaging suppliers/ stakeholders in risk 
identification to test key assumptions and their potential consequences. 

Governance initiatives 

 Embed sustainability thinking in environmental risk management to improve decision-making by 
considering the long-term impacts of decision. 

 Assess the risks of climate change and implement climate change adaption initiatives to minimise the 
risk. 

Social/Stakeholder influences 

 Consider the broader community setting for the business, identifying issues and challenges to identify 
opportunities which could benefit the business and contribute to the community. 

 

There are many advantages for a company to improve its sustainability such as: 

 reduced operating costs 

 better value management  

 enhanced reputation 

 stronger relationships with communities 

 attracting and retaining employees 

 improved risk management 

 improved long-term security 

 access to capital 

 reduced environmental and social impacts 
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A suggested process to achieving more sustainble business outcomes through is ‘Review, Plan, Do and 
Monitor’. 

One of the most important advantages is to secure a continued ‘social licence to operate’. Industry must 
respond to challenges by engaging its many different stakeholders and addressing their sustainability 
concerns. An industry must also be able to measure and assess its sustainability performance and to 
demonstrate continuous improvements over the long term (Azapagic 2004). A process of Review, Plan, Do 
and Monitor illustrates there are a number of opportunities for industries and/or government to integrate 
and promote further sustainable practices in the WTC. 

Review 

 Integrated Sustainability Framework – In a move to unite business in a collective progression towards 
more environmentally, socially and economically sustainable operations, the WTC or its constituent 
industrial areas may wish to consider the formulation of an integrated WTC sustainability framework 
that is underpinned by a collectively agreed sustainability objective, indicators and targets to improve 
the sustainability performance. Strategies for the sustainable development framework could be 
drawn from existing corporate sustainability practice, supplemented by the practices of some of the 
front-running organisations in the WTC. Communal targets and indicators, applicable to the industries 
within the WTC, could be agreed upon, accounting individually for the relative capacities of the 
various industries. These targets could relate to issues such as the reduction of greenhouse gas 
emissions and other waste stream reductions. 

 Effective Resource Management – WTC industries could review data on the amounts and types of 
resource that they buy and the resources the industry is disposing of. From this the industry can 
identify any resources that are coming in and being disposed of without being utilised and can then 
plan for having the right policies and infrastructure to minimise this wastage. The third element to 
deliver effective resource management is gaining the willingness of participants. 

 Social Licence Risk Diagnostic – to identify the issues that stakeholders and the community prioritise 
in providing a social licence to operate for a particular business. 

Plan 

 Industrial Ecology – plan to build on the existing model of materials exchange and implement more 
links and exchanges between KIC, RIZ and AMC. 

Do  

 Both business and government can undertake measures to promote a sound, stable and competitive 
business environment that encourages sustainable business activity (e.g. improved infrastructure, 
skilled workforce and facilitating access to outside knowledge). 

 Developing Industry Sustainability Covenants (similar to those developed by EPA Victoria) – typical 
terms of a covenant focus on a three year partnership and are built on the potential to provide 
economic and environmental benefits for organisations that show leadership, creativity and 
commitment to sustainability. Some specific benefits have included: 

o Improved long-term sustainability and increased profitability, as well as the potential to 
yield both bottom and top line returns. 

o Reduced potential for restrictions imposed by regulation. 

o Opportunity for competitive advantage through product and service differentiation on the 
basis of sustainability characteristics. 

o Potential use of a covenant to overcome environmentally based trade barriers. 

o Statutory recognition of environmental leadership in efforts to reduce resource 
consumption and other ecological impacts of commercial activities; and improved 
community engagement and staff moral benefits. 
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 Assist small and medium sized businesses to access ethical funds – Often small to medium sized 
businesses do not pursue funding through ethical capital because of a lack of knowledge of how to 
access these sources of capital. 

 Closing any production loops and continuing to maximise efficient use of resources – Closing the 
loop means moving from traditional design, which looked at the linear model for design and 
production – make, use and dispose – to how the disposal stage could be fed back into the creation of 
a new product. 

 Lifecycle Analyses – There are multiple opportunities for such analyses on products within the WTC 
industries. These tasks require in-depth analyses, which could ideally be placed with PhD students at 
various tertiary institutions (such as the CUSP Institute at Curtin University). Such projects would be 
beneficial to both the universities (supplying them with an applied industrial project) and the 
industries, which could gain recommendations for improvements to their current systems. 

Monitor 

 Baseline Monitoring – There is an opportunity to organise the monitoring of baseline data in order to 
have the capacity to make stronger evaluations of potential improvements in the future. For example 
this monitoring could consist of regular reviews of air quality, primarily NOx and SO2, as well as 
monitoring greenhouse gas levels, commencing with CO2 .  

 Attitude Survey – Creating accessible online surveys for stakeholders could assist in assessing 
community and employee satisfaction and identifying material issues.  

o The Community Attitude Survey already conducted by the KIC is a good example of the type 
of communication that could benefit all stakeholders. 

o Employee Attitude Surveys are useful ways to address issues such as employee satisfaction 
with work relations, health and safety, and green space satisfaction.  

o Continuous improvement suggestion box – having a mechanism to collect ideas from staff 
on possible cross-organisation activities to improve sustainability within a business or 
between businesses.  

 Promote innovation and sustainability – government should encourage more businesses to 
implement innovation and sustainability by documenting and celebrating the best examples in 
innovation and sustainability through awards schemes and certification schemes. 
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 Appendix G. Integrated Assessment 
Methodology 

  Environmental Performance 

Points Response 

    

A36 
Does your company have a greenhouse or climate change target and 
associated strategies to achieve this target? 

0 No 

1 Yes 

2 Signed on to Greenhouse Challenge 

2 Strategies to reduce emissions 

  Cumulative scores for each point, to a maximum of 5 

    

A27 
Does your company have an Environmental Management System (EMS) in 
place? 

0 None, no comment 

3 Non accredited corporate EMS or similar plan 

4 Non accredited EMS but seeking accreditation 

5 ISO 14001 accredited 

 Score based on the tick box option selected 

    

A28 
Recent or upcoming improvements in cleaner production, waste 
minimisation, energy efficiency, water recycling reuse, noise abatement. 

0 No improvements 

1 Small improvements in few areas 

2 Some improvements in some areas 

3 Some improvements in some areas with some recognition 

4 Significant improvements in multiple areas 

5 Significant improvements in multiple areas, recognition/awards of performance 

 Score based on the improvements listed under each category 

    

A29 
What are the key drivers for improving your organisation's environmental 
performance over the coming year? 

0 No comment 

1 Legislated conditions and/or EMS  

2 Community concerns 

4 Making proactive changes 

5 Continuous improvement or "it's the right thing to do" 

  Cumulative scores for each point, to a maximum of 5 

B7 Method of travel to work for employees. 

0 100% private cars 

1 > 95% 

2 > 90% 

3 > 80% 

4 > 50% 

5 < 50% 

 Score based on the percentage category that the response falls into 
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  Social Performance 

Points Response 

B13 Community programs and donations. 

0 No donations 

1 Very small donations (relative to company size) 

2 Small donations (relative to company size) 

3 Medium donations to variety of causes and recipients (relative to company size) 

4 Large donations to few causes (relative to company size) 

5 Large donations to variety of causes and recipients (relative to company size) 

 Score based on the donations made by the company 

    

B14 Health programs or personal services available to employees. 

0 None 

1 1 (from the selection on the questionnaire) 

2 2 to 3 

3 4 to 5 

4 6 to 7 

5 8 or more 

 Score based on the number of health programs 

    

B15 Family related assistance available to employees. 

0 none 

2 1 (from the selection on the questionnaire) 

3 2 

4 3 

5 4 or more, or provided childcare support facilities 

 Score based on the number of family assistance programs 

B16 How does your industry interact with the local community? 

1 Letters, media releases etc. 

2 Consultants 

2 Through members of staff untrained in community liaison 

2 Open days 

3 Through the KIC 

4 Community liaison officers 

5 Community reference groups 

  Score is based on the method with the highest points value  

    

B17 
How many times a year does your organisation host or participate in 
community information events? 

0 Never 

2 Sometimes  

3 Sometimes and CIF active 

4 5 times/yr or more  

5 5 or more times/yr and CIF active 

 Score based on the number of community events held 

 
B18 

Does your company track the community's perception of your social and 
environmental performance? 

0 No/never 

1 Yes, through KIC survey or media 

2 Yes, through more detailed means 

3 Yes, very large effort 

 Score based on the methods used to track perception 
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B19 
Are there any performance trends occurring in your relationship to the 
community? 

0 No comment or bad relations 

1 No improvement but adequate relations 

2 Improvement in relations 

 Score based on the relationship trend 

    

B20 
Please describe any policies you have for workforce and community at the 
decommissioning of your operations. 

0 No plans or explanation 

1 No plans but decommissioning is well into the future 

2 Some plans but decommissioning well into future 

4 Have plans 

 Score based on policies  

 

 

 

  Corporate Performance 

Points Response 

    

A25 Is sustainability real to your organisation; if so, in what sense? 

0 No or no comment 

1 Yes, but referring to business sustainability or a limited yes 

3 Yes, driven by need for community support 

4 Yes, acknowledge they have a social responsibility 

5 Yes, driven by acceptance that it's the right thing to do 

 Score based on company’s response to sustainability 

    

A26 What is your organisation's current approach to sustainability? 

0 None 

1 1 minor approach 

2 1 minor and 1 medium approach 

3 2 medium approaches 

4 1 major and other medium approaches 

5 2 major approaches 

6 Outstanding approach 

  Minor approaches: operational efficiency improvements 

  Medium approaches: life cycle analysis, corporate social responsibility 

  
Major approaches: organisational change, sustainability assessment in decision 
making 

A31 
What are the key drivers, if any, for improving the environmental 
performance of your company over the next two years? 

0 None 

1 Commercial benefits, legislation 

2 Efficiency improvements 

3 Community concerns 

4 Corporate social responsibility, organisation's values 

5 
Recognise that it is important to protect the environment, have a positive social 
impact etc. 

 Score based on the method with the highest points value 
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A32 Roles of staff in company with responsibility for sustainability. 

0 No staff involved 

1 General staff involved 

2 EHS staff member  

3 Specialised sustainability staff member 

4 Higher manager has responsibility, or all employees have responsibility 

5 Board member or corporate managers have responsibility 

 Score based on the option selected with the highest points value 

A33 
How do you think your organisation's approach to sustainability will change 
in the future? 

0 No change likely 

1 Change likely, but no specific plans 

2 In process of changing 

3 
Aiming to improve on present practices, or on a good course and probably won't 
change a lot 

4 Goal setting, target setting etc. 

5 Integration of sustainability principles within the company 

 Score based on the method with the highest points value 

    

A34 
What are your organisation's priority steps to achieving more sustainable 
outcomes? 

0 None 

1 Some steps, but don't address the issue 

2 Training of staff 

3 Environmental improvements, community liaison etc. 

4 Green/renewable power 

5 Integration/creation of sustainability principles/frameworks within the company 

 Score based on the method with the highest points value 

 


