


 

Important Notice 

The information contained in this document originally produced by AECOM Australia Pty Ltd (AECOM) and 

PricewaterhouseCoopers Consulting Australia Pty Ltd (PwC) together referred to as AECOM/PWC, was 

produced solely for the use of Infrastructure Victoria and was prepared for the specific purpose outlined in the 

contract dated 23 February 2016. No third party may use or rely on this document. AECOM/PwC has used its 

reasonable endeavours to ensure this document is based on information current as at the date of this document. 

AECOM/PwC’s assessments represent its reasonable judgments within the time and budget constraints of its 

commission and using information available to it at the time within those constraints. 

Information contained in this document takes precedence over any later verbal or written presentation, 

representation, clarification or advice. Unless contained within this document, information included in any verbal 

or written presentation, representation, clarification, or amendment made after the date of the Report may not be 

relied upon unless the same has been issued in writing by AECOM/PwC as a formal numbered addendum to the 

Report.  

AECOM/PwC has relied on information provided by Infrastructure Victoria and by third parties (Information 

Providers) to produce this document and arrive at its conclusions. AECOM/PwC has not verified information 

provided by the Information Providers (unless expressly stated otherwise) and we assume no responsibility and 

make no representations as to the adequacy, accuracy or completeness of such information. No responsibility is 

assumed for inaccuracies in reporting by the Information Providers including, without limitation, by Infrastructure 

Victoria’s employees or representatives or for inaccuracies in any other data source whether provided in writing 

or orally used in preparing or presenting the document. 

Unless required by law, Infrastructure Victoria shall not provide this document to any third party without 

AECOM/PwC’s prior written consent which AECOM/PwC may, in their sole discretion grant, withhold or grant 

subject to conditions. Possession of this document does not carry with it the right to commercially reproduce, 

publish, sell, hire, lend, redistribute, abstract, excerpt or summarise this document or to use the name of 

AECOM/PwC in any manner without first obtaining the prior written consent of AECOM/PwC. This document 

does not purport to give legal advice.  

Subject to AECOM/PwC’s obligations to Infrastructure Victoria: 

a. any other recipient of this document, by their acceptance or use of this document, releases AECOM/PwC, 

their parent corporation and its and their affiliates from any liability for direct, indirect, consequential or 

special loss or damage whether arising in contract, warranty, express or implied, tort or otherwise, and 

irrespective of fault, negligence and strict liability.  

b. AECOM/PwC undertakes no duty to, nor accepts any responsibility to, any other party who may use or rely 

upon this document.  

c. If anyone other than Infrastructure Victoria chooses to use or rely on this document they do so at their own 

risk. 

d. AECOM/PwC undertakes no duty to and accepts no responsibility for impacts on any findings from changes 

in "external" factors such as changes in GDP, terms of trade, changes in government policy or the 

behaviour of markets.  

e. This document may include “forward-looking statements”. These statements relate to AECOM/PwC’s 

expectations, beliefs, intentions or strategies regarding the future. These statements may be identified by 

the use of words like “anticipate,” “believe,” “estimate,” “expect,” “intend,” “may,” “plan,” “project,” “will,” 

“should,” “seek,” and similar expressions. The forward-looking statements reflect AECOM/PwC’s views and 

assumptions with respect to future events as of the date of this document and are subject to future 

conditions, other risks and uncertainties, including but not limited to economic and political conditions and 

sovereign risk. Circumstances and events will occur following the date on which such information was 

obtained that are beyond AECOM/PwC’s control or knowledge and which may affect the findings or 

projections contained in this document. We may not be held responsible for and specifically disclaim any 

responsibility for such circumstances or events. 

No section or element of this document may be removed, reproduced, electronically stored or transmitted in any 

form by parties other than those for whom the document has been prepared without the written permission of 

AECOM. All sections in this document must be viewed in the context of the entire document including, without 

limitation, any assumptions made and disclaimers provided. No section in this document may be excised from the 

body of the document without AECOM’s prior written consent.  

PwC’s liability is limited by a scheme approved under Professional Standards Legislation.  
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Need 1 – Address 
infrastructure demands in 
areas with high population 
growth 

 

Summary of need description  

Strong population growth in some parts of Victoria, particularly the inner and outer/peri-urban areas of Melbourne 

and some regional cities, is expected to continue. Infrastructure across a range of sectors, from health and 

education to transport, is struggling to keep pace with demand. This need seeks to address the deficits that 

already exist in these areas and better prepare for future growth. 

Further need definition 

High population growth can be defined in various ways. For example, the Australian Bureau of Statistics (ABS) 

defines high growth areas as local government areas (LGAs) considered to have ‘high…population growth if their 

average annual population growth rate was above the median growth rate for all LGAs’ (ABS 2011). The Victoria 

in Future report (DELWP 2015), identifies ’growth areas‘ for reporting purposes as the six LGAs of Cardinia, 

Casey, Hume, Melton, Whittlesea and Wyndham. Together with an additional five inner city LGAs (Melbourne, 

Maribyrnong, Port Phillip, Stonington, and Yarra) this report also suggests that these areas have the greatest 

capacity for dwelling growth, therefore are expected to account for two-thirds of population growth in the years 

2011 to 2031 (DELWP 2015). Plan Melbourne (State Government of Victoria 2014) identifies growth areas as 

‘locations on the fringe of metropolitan Melbourne designated in planning schemes for large-scale transformation, 

over many years, from rural to urban use. Within this plan, this comprises Cardinia, Casey, Hume, Melton, 

Mitchell, Whittlesea and Wyndham.  

Overall, as this Need seeks to address infrastructure demands in areas with high expected growth, strong 

population growth in this context aligns itself greatest with the definition as presented by the ABS. By isolating the 

top quintile of the highest growth locations, where the growth rate was above the median growth rate for all 

LGAs, this Need identifies the areas which may experience high demand on a range of types of infrastructure 

over the next 30 years (Spatial Considerations, Table 1). 

While there is significant overlap with other definitions, this definition results in slightly different geographic focus 

than areas with ‘capacity for growth’ as considered by Victoria in Future and Plan Melbourne. This Need refers to 

inner and outer areas of Victoria, which are better captured in areas with high expected growth as per the ABS 

definition of strong growth areas, rather than areas identified as having capacity for growth. 

In this context, ‘inner’ Melbourne aligns with the Central Melbourne subdivision as identified in Plan Melbourne 

(2014) and the draft Inner Melbourne Action Plan (2016), including the municipalities of Melbourne, Port Phillip, 

Stonnington, Yarra and Maribyrnong. ‘Outer’ areas within metropolitan Melbourne may be considered as all LGAs 

within the northern, western, eastern and southern sub-regions within the metropolitan urban boundary as 

identified in Plan Melbourne (2014). The peri-urban region refers to ‘development occurring around urban areas’ 

(McKenzie 1996, p.1), therefore, in this context considers high growth areas within ‘the hinterland beyond the 

proposed urban growth boundary’ (State Government of Victoria 2014). 

Melbourne is currently Australia’s fastest growing capital city, with high rates of population growth stimulated 

natural population increase (birth rate exceeding death rate) and international and interstate migration. From 

2014-2015, Victoria received 54,052 new residents from overseas and 10,190 new residents from interstate, with 

an overall increase in population of 1.9 percent. During this time, the largest number of international migrants 

came from India, China, the United Kingdom, Sri Lanka and the Philippines (Australian Government 2016). 

Municipalities within Victoria hosting the largest number of international migrants include the City of Greater 

Dandenong, the City of Monash and the City of Casey (Australian Government 2016). Interstate migration tends 

to be dominated by younger adults, with higher numbers of people moving from NSW and South Australia (ABS 

2008). Future infrastructure improvements need to cater to this increasingly diverse demographic of residents 

from within Victoria, interstate and overseas. 

Population growth is a key driver of economic growth, therefore for Victoria to maintain productivity and liveability 

and capitalise on the benefits of a growing economy, it is essential that infrastructure keeps up with demand. 
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Within Victoria’s outer and peri-urban regions, it is likely that there will be greater interaction for employment and 

access to services within the City of Melbourne, increasing the demand for efficient transport (Infrastructure 

Australia 2015). Anticipated infrastructure pressures associated with all high growth areas include traffic 

congestion, energy sources, higher housing costs and increasing demand for an array of social and health 

services.  

As identified by Infrastructure Australia (2015), although high population growth adds to demand for 

infrastructure, it also provides greater funding opportunities for infrastructure with a larger base of residents. High 

rates of population growth from interstate and overseas residents offers benefits in encouraging diversity in the 

age and cultural heritage of the population. It is increasingly important for infrastructure to be inclusive and 

adaptable for all ages and cultures and to utilise the potential benefits of this growth.  

Spatial considerations  

For infrastructure to meet future demand in high growth areas, it is imperative to understand the spatial setting 

within this strong growth is forecast. The location of high population growth areas across the state between 2016 

and 2046 is demonstrated within Figure 1 and Figure 2. These figures illustrate the concentration of forecast high 

growth in the Melbourne metropolitan area and strong growth also evident within regional centres. When 

considering absolute change the inner regions are expected to experience the greatest growth in population and 

are forecast to experience highest percentage growth excluding greenfield areas such Clyde. 

Figure 1 Victoria in the future, projected population change by LGA, 2016 to 2046 

 

Source: VIF 2015 and Victorian Government unpublished population projections 2015 
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Figure 2 Victoria in the future projected annual population change by LGA, 2016 to 2046 

 

Source: VIF 2015 and Victorian Government unpublished population projections 2015 

Table 1 details the LGAs identified as high population growth from 2011-2046. Over this period, the top quintile of 

LGAs demonstrated growth rates above 1.5 percent and/or absolute growth above the median growth rate of all 

LGAs (at ~55,000 people per annum).  
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Table 1 LGAs with either forecast annual growth rates in the top quintile, or forecast net increase in residents in the top quintile, or both 

Geographic grouping 

(Metropolitan Melbourne of 

Statistical sub-region [ABS SA4]) 

Metropolitan 
classification 
(VIF) LGA 

Growth 
rate 
2016-31 

Growth (#) 
2016-31 

Population 
2031 

Growth range 
2031-46 

Growth rate range 
2031-46 

Metropolitan Melbourne Growth Area Wyndham 3.37% 141,000 359,500 125,000 to 150,000 2.0% to 2.4% 

Whittlesea 3.09% 116,000 316,900 50,000 to 60,000 0.9% to 1.2% 

Melton 4.36% 122,400 258,900 100,000 to 125,000 2.2% to 2.7% 

Hume 2.59% 93,100 292,300 70,000 to 80,000 1.4% to 1.7% 

Cardinia 3.55% 65,800 161,400 30,000 to 40,000 1.1% to 1.5% 

Casey 2.49% 133,700 433,900 70,000 to 80,000 1.0% to 1.2% 

Inner City  Melbourne 3.19% 82,600 219,900 60,000 to 70,000 1.6% to 1.9% 

Port Phillip 1.77% 32,400 140,500 60,000 to 70,000 2.3% to 2.8% 

Maribyrnong 2.19% 33,400 120,300 30,000 to 40,000 1.4% to 2.0% 

Middle suburbs Moreland 1.53% 43,400 213,600 50,000 to 60,000 1.4% to 1.7% 

Darebin 1.40% 35,500 189,100 40,000 to 50,000 1.2% to 1.6% 

Greater Dandenong 1.35% 34,700 190,600 40,000 to 50,000 1.2% to 1.6% 

Mornington Peninsula 1.25% 32,300 190,000 30,000 to 40,000 0.9% to 1.3% 

Ballarat N/A Moorabool 2.27% 13,000 45,400 10,000 to 15,000 1.3% to 2.0% 

Ballarat 1.96% 35,300 139,600 30,000 to 40,000 1.3% to 1.7% 

Bendigo N/A Greater Bendigo 1.82% 34,300 144,800 30,000 to 40,000 1.2% to 1.7% 

Geelong N/A Surf Coast 2.08% 10,600 39,900 5,000 to 10,000 0.7% to 1.6% 

Greater Geelong 1.59% 61,900 293,300 60,000 to 70,000 1.2% to 1.5% 

Hume N/A Mitchell 5.11% 45,300 86,000 50,000 to 60,000 3.1% to 3.6% 

Latrobe - Gippsland N/A Baw Baw 2.61% 22,900 71,200 20,000 to 30,000 1.6% to 2.4% 

Bass Coast 2.25% 13,300 46,900 10,000 to 15,000 1.2% to 1.9% 

Melbourne - North East N/A Wodonga 1.79% 12,000 51,400 15,000 to 20,000 1.7% to 2.3% 

Note: VIF 2015 categorises metropolitan LGAs as Inner city, Middle Suburb, or Growth Area. LGAs outside metropolitan areas have been categorised by their corresponding SA4 region, the largest sub-state category in the Australian 

Bureau of Statistics’ Australian Statistical Geography Standard (ABS 2011). Eight SA4s provide coverage of regional Victoria. 

Source: VIF 2015, Victorian Government unpublished population projections 2015 and ABS geographic classification for sub-regions
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Overall, the majority of growth in the next 30 years is forecast to occur in the Melbourne metropolitan area, with 

growth areas and inner city LGAs tending to exhibit higher growth rates and/or absolute growth than other LGA 

categories. Growth in middle suburbs, and areas outside of metropolitan Melbourne comprise the bulk of LGAs 

included in the top quintile by volume. Outside metropolitan Melbourne, high growth LGAs are clustered in the 

Hume, Geelong, Ballarat and the Latrobe - Gippsland sub-regions. The Hume sub-region contains the LGA with 

the highest current and forecast population growth in Mitchell. Although this suggests that the highest demand on 

infrastructure will be within the metropolitan region, expansion of the population in areas outside of Melbourne will 

also require improvements to infrastructure to allow for equitable access for all.  

In addition to the high growth LGAs identified above, it is important to consider changes with may have impact on 

future growth in regional areas for which the extent might not captured within these population projections. For 

example, Figure 3 highlights the potential capacity for growth in regional areas, capitalising on the states 

resources and energy, water and transport infrastructure assets (State Government of Victoria 2014).  

Figure 3 Intent of regional growth plans – ‘A State of Cities’ 

 

Source: State Government of Victoria 2014, Plan Melbourne 

Timing considerations 

The need for improvements to infrastructure in areas of high population growth is likely to exacerbate in the 

future, shifting in location according to patterns of land use and settlement.  

Overall, past long-term projections have proven to be reasonably accurate, however it is important to note that 

forecasts can often be susceptible to inaccuracy, ‘should periods of strong economic growth develop in the future’ 

(Infrastructure Australia 2015, p.8). Infrastructure designed for areas where high population growth is anticipated 

should be adaptable and resilient to shocks and stresses, which may have impact on future population growth.  

Growth of the population within high growth areas over time is discussed below. 
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0 – 5 years (2016 – 2021) 

Overall, growth rates peak in the first five years. This is to be expected, as growth in percentage terms slows as 

the population base growth is assessed against grows.  

In this period, the largest forecast increase in residents occurs in the growth area of Wyndham (47,900 people).  

The sub-regions exhibit growth ranges of 1.9 percent – 3.3 percent. Absolute growth, at an additional 77,700 

residents, sits above the growth forecast for inner city LGAs (66,000) and middle suburbs (75,900). Victoria’s 

total population is forecast to reach 6,600,000 by 2021. 

5 – 10 years (2021 – 2026) 

Of the three divisions of time between 2016 and 2031, the time period of 2021-2026 is when the largest 

increases in population are forecast to occur in growth LGAs, representing an additional 550,000 residents in 

Victoria. As in other time periods, the largest absolute growth is forecast for the (Greenfield) growth areas 

(230,000), which is likely to be in part due to their capacity to absorb greater numbers of new residents than the 

other spatial categories for metropolitan Melbourne.  

In this period, the average growth of all LGAs in the sub-regions is forecast to overtake growth in the inner city 

LGAs, a trend that continues through to 2046. 

The largest forecast increase in residents occurs in the growth area of Melton (47,300 people). Victoria’s total 

population is forecast to reach 7,150,000 by 2026. 

10 – 15 years (2026 – 2031) 

In this period, average growth of all LGAs in the sub-regions is the highest of all the spatial categories, a trend 

that continues from 2031 to 2046 due to availability of land to expand the sub-region Greenfield areas. The 

largest contribution to this trend is made by the sub-region of Hume, which contains the LGA with the highest 

forecast growth, Mitchell. In this time period, inner city LGAs continue to absorb a decreasing share of additional 

residents. 

The largest forecast increase in residents occurs in the growth area of Wyndham (46,000 people). Victoria’s total 

population is forecast to reach 7,700,000 by 2031. 

15 – 30 years (2031 – 2046) 

In this period, growth rates across the spatial categorisations begin to converge, as growth tapers in Metropolitan 

Melbourne and to a lesser extent regional and regional centre LGAs. By this time, population in the growth areas 

is forecast to have doubled, and more than doubled in the Hume sub-region, reflecting the high capacity of these 

areas to accommodate new residents. In terms of absolute forecast increases in population, the growth areas 

have the highest, at almost double the next nearest, the sub-regions. 

Victoria’s total population is forecast to reach ~9,400,000 by 2046 (VIF 2015 published data). 
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Need 2 – Address 
infrastructure challenges in 
areas with low or negative 
growth  

Summary of need description  

While there is much discussion about the pressures of population growth, less attention is given to parts of 

Victoria that are experiencing low growth or even decline. The distribution of population is a complex story. There 

is a need to think about the most efficient and equitable means of using infrastructure to support these 

communities. 

Further need definition  

Population growth is often talked about in terms of sustainability and the need to reduce population growth to limit 

the impacts on public health services, food supply, fresh water, coastlines and oceans, forests, biodiversity and 

climate change (Ehrlich and Holdren 1971; Hinrichsen and Robey 2000). Declining or low growth areas are 

generally given less attention, as the challenges of flat or negative growth only affects a minority of people with 

the State.  

The Australian Bureau of Statistics defines low growth areas as local government areas (LGAs) where ‘their 

average annual population growth rate was…below the median growth rate for all LGAs’ (ABS 2011).
 
For this 

Need, low growth areas and areas in decline have been defined as LGAs with either percentage or absolute 

population growth in the bottom quintile of growth for all LGAs, as identified in the Victorian Department of 

Environment, Land, Water and Planning’s Victoria in Future report (VIF 2015).  

Between 2013 and 2014, Victoria experienced the largest population decline in outer regional and remote areas 

(-0.2 percent and -1.6 percent respectively) (ABS 2014). In particular, areas within the dryland farming zones of 

the State have experienced the most significant declines within the past 20 years due to the capital intensification 

of agriculture requiring fewer workers; rationalisation of services into fewer, larger regional centres; and 

increasing economic and social attractiveness of urban lifestyles (McKenzie and Frieden 2010). Because of these 

factors, regions which are remote from urban areas face particular challenges in retaining and attracting 

population. 

Regional townships can also be vulnerable to experiencing sudden shocks in ‘one industry towns’. Historically, 

some regional towns have been shaped around the development of a specific industry, particularly at remote 

locations. Examples include the former gold mining towns of Aberfeldy and Walhalla, where resident populations 

peaked during the late 1900
th

 century (Steenhuis 1999). These industries have declined over time as a result of 

economic restructuring, of the attraction of capital and population to capital cities, and environmental pressures 

and high unemployment (Collits 2001). With this decline, both industries and the towns that once serviced them 

can become redundant or unviable, encouraging further population decline.  

Attracting and maintaining investment for infrastructure is a challenge for many regional areas. When compared 

to LGAs in Metropolitan Melbourne, rural areas have smaller rate bases, dispersed populations over wider 

regions and higher proportions of ageing populations (Regional Cities Victoria 2011). In the future, infrastructure 

will need to address these challenges to ensure equitable quality of life and provision of services across the state.  

Although decline, especially in regional Victoria, is often seen as inevitable, Collits (2001) emphasises the 

importance of ‘an adequate level of services for people, irrespective of location’. While LGAs and towns may be 

losing population and economic activity as a result of the forces of globalisation and / or competition from larger 

centres and Metropolitan Melbourne, it is likely that remaining residents will still expect to maintain an adequate 

standard of living. In these areas facing low growth or decline, access to services (in particular for the ageing 

population) and reliable transportation infrastructure such as roads and rail are critical to the sustainability of 

regional economies and the retention of residents in these areas (AAA 1999).  

Spatial considerations  

Over the period to 2046, the bottom quintile of LGAs are forecast to exhibit growth rates below an average of 0.6 

percent per annum. Table 2 details the low population growth LGAs for the period 2011-2046. Expected absolute 
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population losses or gains are also included in the table. Eight of the 25 LGAs are expected to decline in absolute 

terms over the timeframe.  

The location of growth across the state between 2016 and 2046 timeframe is illustrated in Figure 4 and Figure 5. 

These figures illustrate the forecast low population growth in regional Victoria compared to higher growth 

estimates for Melbourne and a number of regional LGAs. 

Figure 4 Victoria in Future, projected population change by LGA, 2016 to 2046 

 

Source: VIF 2015 and Victorian Government unpublished population projections 2015 



 

 

Need 2 – Address infrastructure challenges in areas with low or negative growth 

 

Page 11 

Figure 5 Victoria in Future projected annual population change by LGA, 2016 to 2046 

 

Source: VIF 2015 and Victorian Government unpublished population projections 2015 

All low growth LGAs are located outside metropolitan Melbourne. The Victoria in Future (VIF) Report (2015) does 

not provide sub-regions for non-Metropolitan LGAs. To further classify these spatially, non-metropolitan low 

growth LGAs have been categorised by their corresponding SA4 region. SA4 is the largest sub-state category in 

the Australian Bureau of Statistics’ Australian Statistical Geography Standard (ABS 2011). Eight SA4s provide 

coverage of regional Victoria, and of the eight, six contain low growth LGAs.  

Table 2 indicates that Victoria’s North West, Hume and then Warrnambool and South West regions contain the 

majority of low growth LGAs. The sub-regions of Hume, Ballarat and Geelong also contain LGAs that are 

included in the high growth LGAs, indicating that the nature and drivers of growth may be more varied than for 

other regions. This could impact on the specific infrastructure needs of these sub-regions or the specific needs of 

declining or low-growth townships.
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Table 2 LGAs identified as being in the bottom quartile of forecast growth rates, or the bottom quartile of forecast net increase in residents, or both. 

Source: VIF 2015, Victorian Government unpublished population projections 2015 and ABS geographic classification for sub-regions 

Geographic grouping 
(Metropolitan Melbourne of 
Statistical sub-region [ABS 
SA4]) LGA 

Growth rate 
2016-31 

Growth (#) 
2016-31 

Population 
2031 

Growth range 
2031-46 

Growth rate range 
2031-46 

Ballarat Ararat  0.35% 600 11,900 500 to 2,500 0.2% to 1.3% 

Loddon  -0.21% -200 7,200 -500 to 0 -0.4% to 0.0% 

Pyrenees  0.77% 800 7,700 500 to 2,500 0.4% to 1.9% 

Geelong Queenscliff (B) 0.27% 100 3,200 0 to 500 0.0% to 1.0% 

Hume Alpine  0.28% 500 12,500 500 to 2,500 0.2% to 1.3% 

Benalla  0.21% 400 14,100 0 to 500 0.0% to 0.3% 

Towong  0.03% 0 5,800 0 to 500 0.0% to 0.6% 

Wangaratta  0.48% 2,000 29,400 500 to 2,500 0.1% to 0.6% 

Yarriambiack  -0.48% -500 6,200 -500 to 0 -0.5% to 0.0% 

North West Buloke  -0.77% -700 5,300 -500 to 0 -0.6% to 0.0% 

Gannawarra  -0.43% -600 9,200 0 to 500 -0.3% to 0.0% 

Hindmarsh  -0.72% -600 4,900 -500 to 0 -0.7% to 0.0% 

Northern Grampians  -0.07% -100 11,500 0 to 500 0.0% to 0.3% 

West Wimmera  -0.53% -300 3,600 -500 to 0 -0.9% to 0.0% 

Unincorporated Vic 0.53% 100 800 0 to 500 0.0% to 3.2% 

Warrnambool and South West Corangamite  -0.32% -700 15,200 -500 to 0 -0.2% to 0.0% 

Glenelg  0.10% 300 19,600 500 to 2,500 0.1% to 0.9% 

Southern Grampians  -0.23% -500 15,300 -500 to 0 -0.2% to 0.0% 
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Infrastructure concerns for areas with low or negative population growth may be exacerbated for specific regional 

townships. As shown in Figure 6, of the Victorian townships with more than 10,000 persons (excluding 

Melbourne), there were a number of towns experiencing low or negative population growth from 2001 to 2006. 

Regional townships of Wangaratta, Sale, Shepparton and Colac exhibited an average annual growth rate of less 

than 0.5 percent during this time, with townships of Moe and Morwell experiencing negative population growth 

during the same period.  

Figure 6 City size and population growth rates 2001 to 2006 (from Victorian cities with more than 10,000 persons (excluding 

Melbourne)) 

 

Source: DPCD Towns in Time 2008 

Perceived quality and access to infrastructure also can also be considered spatially to identify gaps of 

infrastructure provision in these areas. The following figures highlight the spatial distribution of a range of 

infrastructure challenges experienced within Victoria, including access to health services, perceived quality of 

community services and reported transport limitations.  

Areas with the longest distances to medical centres with GPs (Figure 7) were in Victoria’s outer-metropolitan 

areas in the west and east of the state. The perception of the quality of facilities varied across the state (Figure 

8), with a larger concentration of good or very good quality of services within and surrounding metropolitan 

Melbourne and generally lower perceived quality of services in rural LGAs. People reported experiencing 

transport limitations more often in regional Victoria (Figure 9), with the greatest concentration of infrastructure 

challenges experienced within the State’s north-west.  
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Figure 7 Average distances to nearest medical centre with a general practitioner (including public hospital emergency rooms) (km) 

2012 

 

Source: 2012 general practitioner (GP) addresses: Human Services Data Directory accessed via Community Indicators Victoria 2016 

Figure 8 People who feel the areas has good or very good facilities and services such as shops, childcare, schools and libraries 

 

Source: VicHealth Survey 2011 accessed via Community Indicators Victoria 2016 



 

 

Need 2 – Address infrastructure challenges in areas with low or negative growth 

 

Page 15 

Figure 9 People who experienced transport limitations in the last 12 months (percent or adult population) 2011 

 

Source: VicHealth Indicator Survey 2011 accessed via Community Indicators Victoria 2016 

Overall, rural and regional areas within Victoria reported experiencing greater challenges in accessing 

infrastructure and services. These issues are typically more significant in LGAs experiencing low or declining 

population growth. Ongoing management and maintenance of infrastructure in these areas would ensure greater 

equity in quality of life and access to services for all Victorians.  

Timing considerations 

The need for infrastructure in areas of low population growth is likely to change into the future as the population 

contracts or has a low growth rate.  

Over the next 30 years, infrastructure challenges may change in severity and nature due to unforeseen market 

changes and rapid advances in technology. Areas expected to decline or areas with lower population growth 

rates in the future may be vulnerable to such changes due to limited funding opportunities or ageing populations 

within these areas (Regional Cities Victoria 2011). It is necessary for infrastructure in these areas to be adaptable 

and increasingly resilient towards sudden shocks such as industry and market decline to reduce the likelihood of 

population decline in these areas. 

Indicative timeframes for next 30 years are provided below: 

0 – 5 years (2016 – 2021) 

In this timeframe, net population growth in the low growth LGAs is forecast to be 2,700 residents.  

The largest forecast decrease in residents occurs in Gannawarra (North West), while the lowest growth rate is 

forecast to be Buloke (North West). Overall, the North West sub-region is forecast to contract by 0.3 percent, as 

is the Warrnambool and South West sub-region (by 0.1 percent) Growth is forecast for other sub-regions of 

between 0.2 percent and 0.5 percent. 

Victoria’s total population is forecast to reach 6,600,000 by 2021.  

5 – 10 years (2021 – 2026) 

The largest forecast decrease in residents occurs in Hindmarsh (North West Sub-region), an LGA which from this 

time period onwards is forecast to exhibit the lowest growth, both in terms of population change and percentage. 

In this period, only the North-West sub-region is forecast to contract overall, while the range of growth within 

other sub-regions is between 0.2 percent and 0.5 percent. 

Victoria’s total population is forecast to reach 7,150,000 by 2026. 
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10 – 15 years (2026 – 2031) 

In this time period, growth in the total number of residents is forecast at 6,820, the highest of any of the 

comparable five year periods. No overall decline in growth is forecast for any sub-region, although the LGAs of 

Loden (Ballarat), the North West sub-region LGA’s of Wangaratta, Buloke, Hindmarsh, and West Wimmera, as 

well as the Warrnambool and South West LGA’s of Corangamite and Southern Grampians are forecast to 

continue to exhibit net losses.  

Victoria’s total population is forecast to reach 7,700,000 by 2031. 

15 – 30 years (2031 – 2046) 

In this period of fifteen years, population in low growth LGAs is forecast to increase by 18,000 to 22,000 

residents, or approximately 5,000 residents less than growth in three preceding time categories combined, which 

cumulatively cover 15 years. At a forecast 0.3 percent, the percentage growth rate is consistent with the 10-15 

year timeframe, and higher than the initial time periods due to reduced instances of negative growth.  

Victoria’s total population is forecast to reach ~9,400,000 by 2046 (VIF 2015 published data). 
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Need 3 – Respond to 
increasing pressures on 
health infrastructure, 
particularly due to ageing  

Summary of need description  

Over the coming decades, government expenditure on health is expected to increase significantly due to 

population growth and ageing (as people consume more health services with age), as well as the rise of chronic 

diseases. Innovative approaches will be needed to respond to increasing pressures on hospitals and community 

health and aged-care infrastructure. 

Further need definition  

Victoria’s health system consists of a network of services, providers, recipients and organisational structures with 

extensive infrastructure requirements. As defined by the World Health Organisation (WHO 2016), public health 

infrastructure refers to, ‘formal and enduring structures that support public health’, comprising of institutions and 

capacity, knowledge and commodities/assets. This Need considers health infrastructure including, but not limited 

to, public hospitals, private hospitals, primary care, mental health care services, emergency services, aged care 

and medical research facilities (Deloitte and Aurecon 2016). An overview of the health system in Australia in the 

context of funding and responsibility is presented in Figure 10.  
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Figure 10 Australian health services – funding and responsibility  

 

Source: Australian Institute of Health and Welfare 2014, ‘Australia’s Health’ 

In Australia the demand for health goods and services is increasing, with health expenditure increasing from 6.5 

percent of GDP in 1989-1990 to 9.7 percent of GDP in 2013-14 (Deloitte and Aurecon 2016). The total average 

annual capital health expenditure in Victoria was approximately $1.7 billion between 2012 and 2014 (Deloitte and 

Aurecon 2016). 

The drivers of this increased health expenditure include factors such as population growth and ageing population. 

As a result of increasing life expectancy and sustained low fertility following the post-war baby boom, Victoria is 

experiencing an increase in population of people aged 65 years and over. When referring to the ‘ageing 

population’, the Australian Bureau of Statistics (ABS) identifies the implications of the rise in the percentage of 

the population aged 65 years and over. Alternately, the Australian Institute of Health and Welfare (AIHW 2015) 

highlights the greater need of care and assistance for Australians aged 85 years and over compared with 

younger age groups. For example, over one half (59 percent) of Australians aged 85 years and over reported a 

need for assistance with health-care compared with one-fifth (20 percent) of Australians aged 65–84 (ABS 2013). 

Because of this, increased productivity is required in the aged care sector, with further investment required in 

health research, development and infrastructure to ensure quality of life is maintained at all ages. Health 

infrastructure will need to accommodate the increasing over 65 age group and ensure facilities are accessible for 

the large cohort through to the increasingly dependent population of 85 years of age and older.  

Along with the increase in the ageing population, Victoria is also experiencing a rise in chronic disease. These 

conditions, such as cardiovascular disease, type 2 diabetes, cancers, musculoskeletal conditions, mental 

disorders, injuries and chronic respiratory disease, are the most significant health challenge for the population 

overall due to the personal, social and economic impacts to the state (State Government of Victoria 2015). It is 

estimated that approximately 10 percent of Victorian patients with chronic diseases contribute to 55 percent of 

hospital inpatient days (State Government of Victoria 2015). Rates are often higher and impacts are often greater 
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felt among those who experience disadvantage, with people living in the areas of lowest socio-economic status 

more likely to take part in risky health behaviour (AIHW 2014).  

Innovative approaches are therefore required to respond to increasing pressures on hospitals, community health 

and aged-care infrastructure. As many chronic health conditions are preventable (WHO 2005), innovation in 

health care may include greater investment in preventative methods such as: 

- Primordial prevention: preventing the emergence of predisposing social and environmental conditions that 

can lead to causation of disease including population-based interventions to prevent the development of risk 

factors that lead to chronic diseases.  

- Primary prevention: eliminating or reducing specific risk factors by incorporating infrastructure and urban 

design methods that provides safe environments for walking, cycling and other physical activities to 

encourage active lifestyles. 

- Secondary prevention: reducing the progression of chronic diseases through early detection and early 

intervention, such as dietary management and the promotion of physical activity. 

- Tertiary prevention: improving function and minimising the impact of established disease and preventing 

or delaying complications through effective management and rehabilitation (National Public Health 

Partnership 2006).  

Innovative approaches to health care for older Victorians may include the provision of more at home care or 

community-based social services, greater focus on increased accessibility and mobility to access healthcare 

services and improvements to information accuracy and communication pathways used by care providers 

(Benetas 2014) to empower this demographic to be independent into old age.  

Overall, health infrastructure in Victoria will need to increase capacity to accommodate demand, particularly in 

growth areas, and to cater for the increase in the ageing demographic. Existing assets will also need modification 

over time to respond to changes in technology, types of disease and to meet customer expectations.  

Spatial considerations  

While changes in the number of public hospital have been historically used as a measure of health service 

capacity, the Travis Review (Travis 2015) suggests that this measure has become less representative in recent 

years due to the following reasons: 

- more patients can be treated and the length of stay has reduced as a result of improvements in public 

hospital productivity. 

- more health services are now delivered in alternative settings, such as community and Hospital in the Home 

services instead of being provided in hospital beds.  

- the number of beds assumes all beds are equal. However, beds for different purposes have different 

capacity. 

The Travis Review therefore recommended that he ability of health infrastructure to respond to future pressures, 

particularly the aging population, can be reflected by variations in factors including: 

- wait times for health services;  

- shortfalls in infrastructure capacity; and 

- the increasing proportion of the population aged 65 years and over. 

Waiting time for elective surgery is one of the indicators of health infrastructure performance. Between January 

and March 2016, the median waiting time for elective surgery in Victoria was 30 days. Hospitals with a median 

waiting time higher than the state average are presented in Table 3. 
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Table 3 Median waiting time for elective surgery, January – March 2016 

Hospital LGA Median waiting time (days) 

Broadmeadows Health Service City of Hume 96 

The Northern Hospital City of Whittlesea 72 

West Gippsland Healthcare - Warragul Shire of Baw Baw 72 

St Vincent's Hospital City of Yarra 64 

Williamstown Hospital City of Hobsons Bay 49 

Northeast Health Wangaratta Hospital Rural City of Wangaratta 41 

The Alfred Hospital  City of Melbourne 37 

Box Hill Hospital City of Whitehorse 36 

Heidelberg Repatriation Hospital City of Banyule 35 

Werribee Mercy Hospital City of Wyndham 35 

Ballarat Hospital City of Ballarat 34 

Sunshine Hospital City of Brimbank 34 

Western Hospital - Footscray City of Maribyrnong 33 

Latrobe Regional Hospital City of Latrobe 32 

Source: Department of Health, Victorian Health Service Performance (http://performance.health.vic.gov.au/Home/Report.aspx?ReportKey=21)  

For emergency department services, the median waiting time to treatment for all emergency department patients 

between January and March 2016 was 19 minutes in Victoria. Hospitals with a median waiting time higher than 

the state average are listed in Table 4. 

Table 4 Median waiting time to treatment for all emergency department patients, January – March 2016 

Hospital LGA Median waiting time (minutes) 

Royal Children's Hospital City of Melbourne 36 

Shepparton Hospital City of Greater Shepparton 34 

Sandringham & District Memorial Hospital City of Bayside 29 

The Royal Victorian Eye & Ear Hospital City of Melbourne 26 

Werribee Mercy Hospital City of Wyndham 26 

The Bendigo Hospital City of Greater Bendigo 25 

Royal Women's Hospital City of Melbourne 25 

Sunshine Hospital City of Brimbank 25 

Ballarat Hospital City of Ballarat 24 

The Alfred Hospital City of Melbourne 23 

Bass Coast Regional Health - Wonthaggi Bass Coast Shire 23 

Casey Hospital City of Casey 22 

Central Gippsland Health Service - Sale Shire of Wellington 22 

St Vincent's Hospital City of Yarra 22 

West Gippsland Healthcare - Warragul Shire of Baw Baw 22 

Echuca Regional Hospital Shire of Campaspe  21 

University Hospital Geelong City of Greater Geelong 21 

Wimmera Base Hospital - Horsham Rural City of Horsham 21 

Source: Department of Health, Victorian Health Service Performance (http://performance.health.vic.gov.au/Home/Report.aspx?ReportKey=139)  

Demand for health services is partly driven by population growth.  

Figure 11 shows the projected population at 2022 and the current location of hospitals outside of metropolitan 

Melbourne. It is anticipated that private hospitals and a variety of other health services will be required to fill 

health service supply gaps in the areas where high growth is predicted. As shown below, the majority of growth is 

anticipated in regional centres such as Mildura, Greater Bendigo and Ballarat, with only two public hospitals 

servicing each location.  
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Figure 11 Projected population at 2022 and current location of public and private hospitals  

 

Deloitte and Aurecon (2016) prepared for Infrastructure Victoria, Infrastructure Capability Assessment – Health & Human Services, p. 112 

The average distance to the nearest medical clinic with a General Practitioner (GP) is indicative of the current 

conditions of health infrastructure and will become increasingly important as the ageing demographic increases 

and the overall mobility of the population decreases. In 2012, the distribution of medical clinics was concentrated 

within metropolitan Melbourne, with people in the regional and rural areas required to travel further distances to 

access this health infrastructure (Figure 12). Opportunities exist to increase access to health care infrastructure in 

these areas.  

Figure 12 Average distance to nearest medical clinic with a GP (including Public Hospital Emergency Rooms) (kilometres, 2012) 

 

Source: 2012 general practitioner (GP) addresses: Human Services Data Directory accessed via Community Indicators Victoria  

As shown in Figure 13 and Figure 14 within metropolitan Melbourne, areas within the CBD, the inner and middle north-

eastern suburbs and middle-suburban areas south-east of the city currently have low to medium accessibility to health services. 

In 2046, it is predicted that access to health services will be enhanced in these hubs to the north and south east of the CBD, 

within the inner and middle suburbs. Although there is substantial population growth predicted in the eastern centres, the 

western region of the metropolitan area is predicted to remain having low accessibility to health infrastructure without mitigation 

in the future.  
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Figure 13 Accessibility to health services by car and public transport 2011 

 

Source: Jacobs, ARUP and KPMG 2016 

Figure 14 Accessibility to health services by car and public transport 2046 

 

Source: Jacobs, ARUP and KPMG 2016 
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The pressure on health infrastructure is partly underpinned by ageing population. In 2014, around 15 percent of 

Victoria’s population was aged 65 years and older. The five LGAs with highest proportion of people aged over 65 

years were Queenscliff, Strathbogie, Yarriambiack, Central Goldfields and Gannawarra, all of which were located 

in rural and regional Victoria (Table 5). Investment in health infrastructure may have a greater demand within 

these rural/regional areas experiencing larger proportions of the population over 65 years of age. The majority of 

these LGAs are serviced by at least two public hospitals, except for Strathbogie, where there are only private 

hospitals available to the local community (Figure 11). 

Table 5 Percentage of population aged 65 years and over by LGA in Victoria, 2014 

LGA % of population aged 65 and above 

Queenscliff  34% 

Strathbogie 27% 

Yarriambiack 27% 

Central Goldfields 26% 

Gannawarra 26% 

Source: ABS (2014) 3235.0 Population by Age and Sex, Regions of Australia 

The distribution of chronic disease varies depending on specific conditions. Cardiovascular disease, often caused 

by high blood cholesterol levels, was the most costly disease for Australia in 2008-09, followed by oral health, 

mental disorders and musculoskeletal system diseases. As shown below, people over 18 years of age with high 

blood cholesterol levels were greater in areas to the west of the state, and generally less in the outer suburban 

and peri-urban areas of Melbourne (Figure 15). These align with the patterns of people living with 

musculoskeletal system diseases as shown in Figure 16. Musculoskeletal system diseases such as arthritis were 

more prevalent within areas of regional Victoria, particularly in the rural areas to the far west and east of the 

state.  

Figure 15 High blood cholesterol, people aged 18 years and over (2011-13, age-standardised rate per 100) 

 

Source: PHIDU Social Health Atlas of Australia: Victoria, Local Government Areas, published 2016 
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Figure 16 Musculoskeletal system diseases, all ages (2011-13, age-standardised rate) 

 

Source: PHIDU Social Health Atlas of Australia: Victoria, Local Government Areas, published 2016 

The number of people living with diabetes (including Type 1, Type 2, Gestational and other), is higher within 

metropolitan Melbourne, in outer-suburban and per-urban regions. Numbers are also slightly higher in the Rural 

Cities of Mildura and Swan Hill in the states north-west and within the City of Wodonga, Moira and Greater 

Shepparton in the states north (Figure 17). Health infrastructure will be required to manage the existing and 

future levels of these chronic conditions in these areas, however, this spatial analysis may also highlight 

opportunities for innovation and the introduction of preventative interventions within these areas.  

Figure 17 Diabetes mellitus, people aged 18 years and over (2011-13, age-standardised rate per 100) 

 

Source: PHIDU Social Health Atlas of Australia: Victoria, Local Government Areas, published 2016 

Timing considerations 

The ABS National Health Survey identified the proportion of population with long-term health conditions. From 

2001 to 2012, there was a 42 percent increase in people living with diabetes mellitus and a 47 percent increase 

in people treated for cancer (ABS 2012). Preventable health conditions which are forecast to increase from 2008 

to 2022 include heart disease (32.3 percent), stroke (21.8 percent), cancer (11.9 percent) and osteoporosis (18.7 

percent) (Deloitte 2016).  
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The proportion of Victorians with mental health problems has been growing more rapidly than other health 

conditions. In 2014/15, around 17 percent of population were reported to have mental health related issues. This 

ratio has increased rapidly by 6 percent since 2007/08 as shown in Figure 18 (ABS 2016). 

Figure 18 Percentage of Victorian population with mental health and behaviour problems 

 

Source: ABS (2016) 

In terms of the supply and demand mismatch across all subsectors, Department of Health and Human Services 

has projected the demand for beds in 2026/27 versus current public hospital capacity in 2014/15 (Figure 19). 

Supply shortfalls have been predicted most areas, suggesting that the capacity of public hospitals may not be 

able to accommodate expected demand by 2026/27 without intervention.  
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Figure 19 Projected demand for beds and capacity of public hospitals in Victoria, select locations (LGA, SA3), 2014/15 and 2026/27 

 

Source: Deloitte and Aurecon (2016) prepared for Infrastructure Victoria, Infrastructure Capability Assessment – Health & Human Services, p. 

111 

The availability of beds represents an indicator of the supply of health services. As presented in Table 6, the 

number of beds per 1,000 population in Victoria is slightly below the national average, and it has decreased by 

around 0.6 percent since 2008-09. If these trends continue, the number of beds will not be able to match the 

expected increase in demand with the ageing population.  

Table 6 Public hospital beds per 1,000 population in Victoria 

Beds per 1,000 population 2008-09 2009-10 2010-11 2011-12 2012-13 Change  
since 2008-09 

Victoria 2.4 2.5 2.5 2.4 2.4 -0.6% 

Australia  2.7 2.6 2.6 2.6 2.6 -0.9% 

Source: AIHW Australian Hospital Statistics 2012-13 
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The following identifies the anticipated trends in demand for healthcare within Victoria across four timeframes -  

0 – 5 years (2016 – 2021) 

In the next 5 years, there is an urgent need to provide better health infrastructure to address ageing population. 

The percentage of populations aged over 65 years has increased from 13 percent in 2009 to 15 percent in 2014 

(ABS 2014). The number of operational residential places per 1000 population aged 70 years and over has 

decreased from 86 in 2006 down to 84.1 as at 2014 (Deloitte and Aurecon 2016, p.99). Future capital investment 

will be required to increase the supply of aged care. 

5 – 10 years (2021 – 2026) 

As identified in Figure 19, a number of hospitals will not be able to accommodate the demand for beds by 

2026/27 if no intervention is implemented. In the short-term future, the change in technology will result in demand 

for new and difference services, such as ICT and high-tech medical equipment (Deloitte and Aurecon 2016, 

p.99). 

10 – 15 years (2026 – 2031) 

While there is no forecast data available beyond 2026, the demand for health services is expected to grow in line 

with a number of drivers, including population growth, ageing population, urbanisation and chronic disease 

(Deloitte and Aurecon 2016, p.99). 

15 – 30 years (2031 – 2046) 

While there is no forecast data available beyond 2031, the demand for health services is expected to grow in line 

with a number of drivers, including population growth, ageing population, urbanisation and chronic disease 

(Deloitte and Aurecon 2016, p.99). 
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Need 4 – Enable physical 
activity and participation 

  

Summary of need description  

In addition to responding to pressures on the health system, infrastructure can help to prevent health issues. With 

risk factors like obesity on the rise, encouraging physical activity and participation in organised sport and 

recreation can play an important role in preventing chronic disease and promoting health and wellbeing. 

Further need definition  

Physical activity can take many different forms, in many different settings. Physical activity is often classified as 

either incidental or planned exercise. Incidental physical activity is defined as any exercise or physical activity 

that is part of a daily routine. By contrast, planned physical activity is considered as physical activity that is 

planned or structured such as organised sports, gym attendance, jogging around the block or personal training 

conducted to deliberately improve health, maintain fitness or serve as a means of physical rehabilitation.  

Regular participation in physical activity can promote physical and mental health and prevent the onset of 

diseases including cardiovascular disease, type 2 diabetes, osteoporosis, some forms of cancer and injury (WHO 

2010). Other benefits can include a greater sense of wellbeing, improved social connectedness and increased 

productivity. 

Physical inactivity means not doing enough physical activity to satisfy the Australian Government’s Physical 

Activity Guidelines (Australian Government: Department of Health 2014). This series of documents outlines the 

following physical activity requirements for each age demographic to maintain a healthy lifestyle as shown below: 

- 60 minutes of physical activity per day for people aged 5 to 17 years of age. 

- 2.5 to 5 hours of moderate intensity physical activity, 1.5 to 2.5 hours of vigorous intensity physical activity 

or an equivalent combination of both moderate and vigorous activities per week for people aged 18-65. 

- At least 30 minutes per day of physical activity for older Australians.  

Physical inactivity is associated with poorer health outcomes, including an increased risk of cardiovascular 

disease, Type 2 diabetes, and obesity and increases the risk of breast and bowel cancer, depression and anxiety 

(WHO 2002). As the leading cause of illness, disability and death in Australia, chronic disease puts considerable 

strain on healthcare systems (Australian Institute of Health and Welfare 2014). 

In 2000, the annual direct health care cost attributable to physical inactivity in Australia was estimated to be 

approximately $377 million per year (Australian Government 2000). In 2008, the total economic cost of physical 

inactivity, incorporating costs to healthcare, potential lost productivity and mortality, was estimated to cost 

Australia $13.8 billion (Medibank, KPMG & Econtech 2008). 

Participation in physical activity tends to be influenced by certain socio-demographic factors including occupation, 

marital status, gender, cultural background, geographic location, and education. Those less likely to be active 

include older people, people with disabilities, and people of low socio-economic status because of concerns 

about affordability or the lack of (or inability to access) the necessary infrastructure to support participation 

(Australian Medical Association 2014).  

Infrastructure can enable incidental and planned physical activity through the provision of active transport 

networks, sporting infrastructure and community and recreation facilities (National Institute for Health and Care 

Excellence 2008). The built environment is often a decisive factor in how people commute. Footpaths and 

protected bike lanes, or the availability of bike storage may make it easier for people to have active commutes. 

Similarly, access to public transportation may also increase physical activity (Giles-Corti 2006). 

Active transport is acknowledged as a means of improving health and wellbeing, whilst also contributing to a 

reduction in traffic congestion and parking problems and improved environmental and social outcomes.  

Infrastructure and urban planning designed around cars has seen an increase in reliance, traffic congestion, less 

walking and cycling for short trips and increased sedentary behaviour. Creating environments that support the 

replacement of short car trips with walking, cycling or public transport (which usually involves a walking or cycling 
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trip to the stops and between destinations) and recreational walking and cycling can reduce obesity and improve 

overall health (Giles-Corti, Foster & Shilton 2010). 

There is a positive correlation between participation in physical activity and the provision of sporting infrastructure 

per 1,000 people. Data indicates that LGAs with higher rates of participation tend to have more sport facilities per 

head of the population (Victorian Auditor-General’s Office 2016).  

Spatial considerations  

The percentage of people engaged in adequate physical exercise is greater within metropolitan areas and within 

a number of LGAs in the east and southwest of the state (Figure 20). This measure is calculated as the 

proportion of people that meet the benchmark criteria of at least five sessions with an accrued minimum of 150 

minutes of moderate and/or vigorous activity per week. Queenscliff, the City of Melbourne and Bayside had the 

highest percentage of people engaged in adequate physical exercise at over 74 percent, and Greater 

Dandenong, Brimbank and Hume had the lowest percentage at under 55 percent of total adult population. There 

are also significant statistical relationships between the level of remoteness of the community and both per-capita 

participation (32 percent) and frequency of participation (8 percent). (Eime, Harvey, Charity, Thompson and 

Payne 2014) 

Figure 20 People engaged in adequate physical exercise (percent of adult population) 2011 

  

Source: Community Indicators Victoria (Victorian Population Survey 2011).  

This spatial trend reflects the distribution of the prevalence of obesity in adults, the distribution of people 

diagnosed with chronic conditions associated with physical inactivity, and (in the opposite sense) the distribution 

of people who have easy access to recreational and leisure facilities.  

The prevalence of obesity in adult Victorians is low compared to national trends. Obesity is less common in 

metropolitan Melbourne compared to the Victorian average (Figure 21) however prevalence of some chronic 

diseases is gradually increasing in metropolitan Melbourne. The prevalence of obesity in adults living in regional 

Victoria, however, is higher than the state average.  

Obesity is most prevalent within the regional and metropolitan fringe LGAs of Yarriambiack, Mitchell and Greater 

Bendigo with respective percentages of 30.9, 28.7 and 27 of the total adult population. Obesity is least prevalent 

in Boroondara, Yarra and the City of Melbourne with under 8.5 percent of the adult population with an indicative 

BMI for obesity.  
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Figure 21 Obese people according to Body Mass Index (BMI) (percent of adult population) 

 

Source: Community Indicators Victoria (Victorian Population Survey 2011).  

In areas where people indicated ease of access to recreational and leisure facilities, levels of obesity and 

prevalence of chronic diseases associated with physical inactivity are generally lower. This indicator is a measure 

of participation in the wider community, emphasising the importance of recreational and sporting facilities in 

building community strength and increasing social inclusion. This is evident in the greater metropolitan area, 

where LGAs such as Boroondara and Bayside indicated the easiest access to recreational and leisure facilities 

(95.6 percent and 93.8 percent, respectively), with lower percentages of the population considered as obese. 

Outer suburban areas and regional LGAs such as Loddon, Hepburn, Brimbank, Swan Hill and Mitchell indicated 

having less easy access to recreational and leisure facilities with the result of higher levels of adult obesity. 
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Figure 22 People who feel the area has easy access to recreation and leisure facilities (percent of adult population) 

 

Source: Community Indicators Victoria (Victorian Population Survey 2011).  

As illustrated in Table 7 below, regional Victoria presently reports higher cases of cardiovascular disease, obesity 

and self-reported health status when compared to metropolitan Melbourne and the Victorian average. Data for 

metropolitan Melbourne indicates a higher prevalence of Type 2 Diabetes and a lower subjective health status 

than regional Victoria and the State of Victoria.  

Table 7 Wellbeing indicators, Metropolitan Melbourne, Regional Victoria and the State of Victoria (2000s and Present) 

Wellbeing Indicators Metropolitan 

Melbourne 

Regional Victoria State of Victoria 

Cardiovascular disease % 

(males) 

8.7% (2011-12) 9.0% (2011-12) 8.7% (2011-12) 

Cardiovascular disease % 

(females) 

5.4% (2011-12) 5.6% (2011-12) 5.5% (2011-12) 

Type 2 Diabetes 5.1% (2011-12) 4.7% (2011-12) 5.0% (2011-12) 

Obesity 16.5% (2011-12) 20.7% (2011-12) 17.5% (2011-12) 

Subjective health status 75.3 (2014) 79.0 (2014) (2011-12) 76.2 (2014) 

Self-reported health status (% 

Excellent/Very Good) 

N/A 45.9% (2011-12) 46.6% (2011-12) 

Subjective wellbeing (index score) N/A 79.3 (2011-12) 77.5 (2011) 

Source: Victorian Population Health Survey 2008 & 2011-12, Victorian health information surveillance system (VHSS), ABS cat. 

No. 3303.0 Causes of Death 2013, Community Indicators Victoria.  
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Figure 23 shows that there is not a significant discrepancy in the proportion of population within major cities, inner 

regional areas and outer regional and remote areas which reported health risk factors of sedentary/low exercise 

or who were overweight or obese. These health risks were however slightly lower within the major cities.  

Figure 23 Health risk factors by remoteness (2011-12) 

 

Source: Deloitte Access Economics – IV Current and Future State Report 2015 

Access to safe and dedicated cycle lanes has the potential to encourage cycling within communities. The 

proportion of residents within 400m of the Principle Bicycle Network (PBN) is highest in metropolitan Melbourne 

where the formal bicycle network is well established. As shown in Figure 25, there are also a number of areas in 

regional Victoria which have access to designated bicycle paths which are not covered by the metropolitan-based 

PBN. Well-placed walking and bicycle riding networks can also extend the catchment of public transport systems 

in these areas and hence, encourage more people to engage in these active modes of transport.  

Figure 24 Proportion of the residential LGA within 400m of the Principle Bicycle Network (percent of total area of residential LGA) 

Source: Victorian Population Health Survey 2008 & 2011-12, Victorian health information surveillance system (VHSS), ABS cat. No. 3303.0 

Causes of Death 2013, Community Indicators Victoria.  
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Figure 25 Vicmap Transport - Cycle Paths in Victoria 2016 

 

Source: Vicmap Transport – Bicycle Paths; Data.vic.gov.au; Department of Environment, Land, Water and Planning 

The adequate provision of public transport creates opportunities for incidental physical activity, as often people 

will walk between different modes, origins and destinations. It is assumed that the average maximum distance a 

person will walk to get to public transport is 800 metres to a train station or 400 metres to a bus or tram stop. As 

illustrated in Figure 26, metropolitan Melbourne is well connected by public transport. In particular, the suburbs of 

Stonnington, Glen Eira, Moreland, Port Phillip and Darebin have the greatest access to public transport, with over 

80 percent of the total LGA within 400 metres of a bus or tram stop or within 800 metres of a train station. There 

are no public transport options for the LGAs of Hindmarsh, Mansfield, Towong, West Wimmera or Buloke, and 

consequently, these areas are likely to have fewer opportunities for incidental physical activity.  
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Figure 26 Proportion of the LGA within 400 metres of a bus/tram stop or within 800 metres of a train station 

  

Source: Victorian Population Health Survey 2008 & 2011-12, Victorian health information surveillance system (VHSS), ABS cat. No. 3303.0 

Causes of Death 2013, Community Indicators Victoria.  

‘Walk Score’ measures the walkability of any address using a patented system. For each address, walking routes 

to nearby amenities are analysed and points are awarded based on the distance to amenities in each category. 

‘Walk Score’ also measures pedestrian friendliness by analysing population density and road metrics such as 

block length and intersection density. As shown below in Figure 27, the City of Melbourne has a higher ‘Walk 

Score’ than areas outside metropolitan Melbourne. 

Figure 27 ‘Walk Score’: Melbourne, Victoria 

 

Source: Walk Score, <https://www.walkscore.com/AU-VIC/Melbourne>.  
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One of the drivers of participation in community sports and recreation is ‘the physical environments in which sport 

and recreation facilities operate’, including the nature, capacity, distribution and the attractiveness of the facilities 

(SGS Economics & Planning 2014). As shown in Table 8, facilities within regional cities and rural Victoria were 

rated better than facilities within Melbourne’s growth areas and inner and suburban Melbourne.  

Table 8 Community sport and recreation - Inadequacy of existing facilities in meeting demand (2014) 

 

Source: SGS Economics & Planning, 2014 

Sports and recreation facilities were also assessed in 2016 by the age of the infrastructure and the condition of 

the facilities (Figure 28, Figure 29). Overall, inner and suburban Melbourne and rural Victoria’s sport and 

recreation infrastructure was older, with the newest infrastructure located within Melbourne’s growth areas. 

Conditions of facilities were rated as either very poor, poor or average in rural Victoria and in Victoria’s ten 

regional cities.  

Figure 28 Proportion of sport and recreation infrastructure older than 25 years 

 

Source: Deloitte 2016, Infrastructure Capability Assessment: Culture, Civic, Sport, Recreation and Tourism 

Figure 29 Proportion of all facilities rated as either very poor, poor or average 

 

Source: Deloitte 2016, Infrastructure Capability Assessment: Culture, Civic, Sport, Recreation and Tourism 
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Timing considerations 

While it is difficult to predict future demand for sports and recreation, future trends such as an ageing population, 

participation rates and increase in lifestyle related diseases will impact on the demands for different types of 

infrastructure associated with physical activity and the design of such infrastructure and facilities. 

Participation rates 

There has been a decline in adult participation in organised sports and physical activity (ABS 2014), which can 

be expected to continue without effective interventions. In Victoria, participation has decreased over the past few 

years from 66.1 percent of the population aged 15 years and over in 2011-12 to 60.9 percent in 2013-14 

(Committee of Australian Sport and Recreation Officials 2011).  

The participation rate of Australians in organised sports, as players or in non-playing roles, was 28 percent of all 

adults in 2013-14. As shown below in Figure 30, participation in organised physical activities has been steady 

over the past decade, while participation rates for non-organised physical activities have grown. If these trends 

continue, infrastructure will need to cater for growing demand particularly for non-organised physical activity. 

Figure 30  The rise of non-organised physical activity 2001-2010 

 

Source: Committee of Australian Sport and Recreation Officials 2011, Customised data analysis produced by the Australian Sports Commission 

from the raw Participation in Exercise, Recreation and Sport Survey (ERASS) dataset. Canberra: Committee of Australian Sport and Recreation 

Officials (formerly ‘Standing Committee on Recreation and Sport’). 

Incidental Exercise 

In terms of incidental exercise via commuting, the proportion of people walking and cycling to work has declined 

slightly over the past few years, from 6.5 percent in 2006 to 6.4 percent in 2012, however the absolute number of 

people using these modes has increased as the size of the workforce has expanded. In contrast, the proportion 

of Victorians cycling at least once per year for exercise and recreation increased by around 30 percent 

(Australian Sports Commission 2010).  

Ageing population 

Victoria’s population is ageing which has implications for the types of infrastructure that will support physical 

activity and participation of people of all ages. In the next 30 years, the number of people aged 70 years and over 

is expected to double (Deloitte 2016).The continued growth of an aging population will require strategic 

investment to be directed toward the design and development of multi-purpose infrastructure and supporting 

facilities that are accessible and support lifelong participation. 

Health and wellbeing 

Diseases for which physical inactivity is a contributing factor have been increasing. By 2025, about one third of 

children and adolescents (5-19 years old) in Victoria are predicted to be overweight or obese, while for adults 

aged 20 years and over, 83 percent of males and 75 percent of females are expected to be overweight or obese 

if no effective interventions are taken (State Government of Victoria: Department of Human Services 2008).  

When compared to the rest of the world, Australia’s obesity projections are estimated to increase beyond 60 

percent of the total overweight population by 2020 (Figure 31).  
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Figure 31  OECD Obesity trends and projections 1970 to 2020 

 

Source: Organisation for Economic Cooperation and Development (OECD 2010 Obesity and the Economics of Prevention: Fit not Fat. Paris: 

Organisation for Economic Co-operation and Development) 
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Need 5 – Provide spaces 
where communities can 
come together 

 

Summary of need description  

Public spaces, and the community connections they enable, have been recognised as central to social cohesion. 

These spaces can include parks, libraries, community centres, sports facilities and arts and culture venues. As 

Victoria’s population grows and densification increases in some areas, adequate access to public spaces may 

become more challenging. 

Further need definition  

There are many types of spaces and places which can facilitate community interaction and social cohesion. 

Public spaces, including parks, libraries, community centres, sports facilities and arts and culture venues, play a 

vital role in the social life of communities (Knox 2007). They act as a ‘self-organising public service’, a shared 

resource in which experiences and value are created (Mean & Tims 2005).  

Public spaces are identified as physical assets which are: 

- Owned, funded or leased by government or the community 

- Used by more than one group 

- Used for a range of activities that share buildings, rooms or open spaces at the same time (concurrently) or 

at different times (sequentially) (VCEC 2009). 

Community spaces and shared facilities are likely to have varying catchments due to the governance, scale and 

number of services and activities being provided. Multiple ownership and divided responsibilities often make the 

effective management of public spaces, including the management, maintenance, security and overall care of the 

spaces, difficult (Knox 2007).  

Public open space is an important component of urban areas and is a key factor in promoting social cohesion, 

active living and liveability within Victoria. Public open space is an over-arching concept that encompasses a 

variety of spaces within the urban environment that are readily and freely accessible to the wider community, 

regardless of size, design or physical features, and which are intended primarily for amenity or recreation 

purposes (SAALC 2010).  

Although is it evident that open space has a number of benefits for local communities, open space is sometimes 

overlooked during periods of urban consolidation. Often, as densification increases, public spaces are not 

sufficiently adapted to meet the needs of higher density residential development (Byrne & Sipe 2010). Careful 

audits of existing spaces and community needs assessments are essential in planning for the future of public 

open space infrastructure.  

Arts and cultural infrastructure is also extremely important when considering community interaction and social 

and economic development. Involvement in the arts has a wide range of individual and community-wide benefits 

including better health and wellbeing, social cohesion and self-esteem, reduced social isolation, civic 

engagement, community empowerment and determination, improved educational outcomes, and increased 

understanding between cultures (Petri 2013).  

Social cohesion refers to positive social relationships, and a socially cohesive society is one which works towards 

the wellbeing of all its members, fights exclusion and marginalisation, creates a sense of belonging, promotes 

trust and offers its members the opportunity of upward mobility (OECD 2011).  

The social value of public spaces is wide ranging and lies in the contribution it makes to ‘people’s attachment to 

their locality and opportunities for mixing with others, and in people’s memory of places’ (Dines & Cattell et al. 

2006). Places can provide opportunities for social interaction, social mixing and social inclusion, and can facilitate 

the development of community ties. Quality and diversity of community spaces is imperative to consider when 

assessing the existing and future success of a public space. ‘The Place Diagram’ below in Figure 32 shows that 

sociability, ‘uses and activities’, ‘access and linkages’ and ‘comfort and image’ are equally important in creating 

successful places and encouraging communities to come together.  



 

 

Need 5 – Provide spaces where communities can come together 

 

Page 42 

Figure 32 The Place Diagram 

 

Source: Project for Public Spaces 2016 

Successful public spaces are those that are accessible to all. Barriers for people to interact and engage with 

public spaces include limitations to both physical and psychological access. Although physical accessibility is 

often dependent on the distribution and location of public spaces, all public spaces should nonetheless be 

accessible to everyone regardless of place of residence, physical disability, age or socio-economic status (Harnik 

2003). Public spaces should also feel safe for people of all genders, races, ages and income classes to ensure 

there are no physiological barriers for access to the public space infrastructure.  

Spatial considerations  

Public spaces such as parks, libraries, community centres, sports facilities and arts and culture venues are 

dispersed across the state, varying in size, quality, age and use.  

Arts and cultural facilities open to the public are typically concentrated in metropolitan areas, however Creative 

Victoria is working to ensure the arts are accessible to all Victorians. As shown in Figure 33, a vast range of 

cultural facilities are available across the state including art galleries, community arts and groups, music venues, 

and public art projects. Areas west of the Grampians and east of the Gippsland and Hume regions, as well as the 

Loddon-Mallee area, show less availability of cultural facilities when compared with the regional towns of Ballarat, 

Bendigo, Warrnambool, Shepparton and Bairnsdale.  
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Figure 33 Creative Victoria location map 

 

Source: Creative Victoria 2016 <http://new.creative.vic.gov.au/tools/map/home>. 

Victoria’s major cultural assets are considered to be in average physical condition and to be meeting the current 

needs only to a moderate extent (Deloitte 2016). Generally, performance of these venues is measured by 

assessing their ability to hold major events as well as to meet standards related to community accessibility and 

satisfaction, visitor satisfaction, visitation and revenue.  

Major civic assets within metropolitan Melbourne, such as shopping centres, are also considered to be in average 

physical condition, but are considered relatively poor in relation to current needs and future trends. Major sports 

and recreation facilities are considered to be in average to good condition. 

Regional Victoria is noteworthy for the number and quality of its art galleries, and many of its local artists are 

recognised internationally for their work. Regional communities are actively engaged in creative pursuits, 

however there are gaps in access to both cultural assets and cultural programming in some communities 

(Deloitte 2016). 

As illustrated in Figure 34, Victorians’ perceptions of the quality of community facilities, such as shops, childcare, 

schools and libraries, varies across the state. Facilities perceived to be in the best condition were generally 

located in metropolitan Melbourne, with the highest in Boroondara, Stonnington and Bayside LGAs. Results 

within regional areas of Victoria varied, with the lowest perceived quality of community facilities located in areas 

west of the State (including Loddon, Buloke and Strathbogie) and the highest in Warrnambool and Wodonga 

(89.4 percent and 91.7 percent respectively). 
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Figure 34 People who feel the area has good or very good facilities and services like shops, childcare, schools and libraries 

 

Source: Department of Health & Human Services 2015. Victorian Population Health Survey 2011–12 – Social capital. State Government of 

Victoria, Melbourne. 

Public open space areas provide places for community interaction and connections. For metropolitan Melbourne, 

proportions of LGAs classified as open space are higher in the Yarra Ranges, Hobson’s Bay and Nillumbik and 

lower in the denser suburbs of Melton, Glen Eira and Wyndham as shown in Figure 35. The number of organised 

recreation area public open spaces (per 1,000 population) is highest within the Yarra Ranges, Nillumbik and 

Cardinia. The suburban areas of Glen Eira, Wyndham and Whitehorse contained the least number of spaces for 

organised recreation as a measure per 1,000 population in metropolitan Melbourne (Figure 36).  
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Figure 35 Proportion of LGA classified as an open space - metropolitan Melbourne 

 

Source: Public open space data (2011): Victorian Environmental Assessment Council (VEAC) 

Figure 36 Number of Organised Recreation Area public open spaces - metropolitan Melbourne (per 100 population) 

  

Source: Public open space data (2011): Victorian Environmental Assessment Council (VEAC) 
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Although public open space data was not available for areas in regional Victoria, the measure of perception of 

easy access to recreation and leisure facilities (Figure 37) shows that there are a number of public open space 

and recreation areas within regional communities. This is evident in affluent LGAs within and close to 

metropolitan Melbourne such as Queenscliff, Boroondara and Bayside, where residents have indicated that they 

have easy access to recreational and leisure facilities (at 98.5 percent, 95.6 percent and 93.8 percent, 

respectively). Outer suburban areas and regional LGAs such as Loddon, Hepburn, Brimbank, Swan Hill and 

Mitchell reported having less easy access to recreational and leisure facilities. 

Figure 37 People who feel the area has easy access to recreation and leisure facilities (percent of adult population) 

 

Source: VicHealth Indicators Survey 2011 

When considering the size of the nearest organised recreation facilities for metropolitan Melbourne, it is evident 

that the larger facilities are located in outer-suburban areas such as the Mornington Peninsula, Frankston and 

Knox. As shown on Figure 38, areas with the smallest organised recreation facilities include Melton, Cardinia and 

Moreland.  
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Figure 38 Average area of nearest organised recreation facilities (metres squared) 

 

Source: Public open space data (2011): Victorian Environmental Assessment Council (VEAC) 

Social cohesion may be measured by community strength. Community strength is evident when people are 

involved in the community, feel capable of working through issues and feel supported by their peers. The average 

score for Australians’ perceptions of community strength is approximately 70. The population’s satisfaction with 

feeling part of the community in Victoria (Figure 39) is generally higher in regional areas and lower in 

metropolitan Melbourne.  

Social cohesion has a positive relationship with the number of people within each LGA who participated in citizen 

engagement activities as a percentage of the adult population. Citizen engagement was higher in regional 

Victoria and lower in the suburbs of metropolitan Melbourne (Figure 40). 
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Figure 39 Satisfaction with feeling part of the community (index score) 2011 

 

Source: VicHealth Indicators Survey 2011 

Figure 40 People who participated in citizen engagement activities in the last 12 months (percent of adult population) 

  

Source: VicHealth Indicators Survey 2011 



 

 

Need 5 – Provide spaces where communities can come together 

 

Page 49 

As shown in Figure 41, the number of people who identify as having enough opportunities to participate in arts 

and related activities (as a percentage of adult population of the LGA) is generally varied across the state but 

significantly lower in some areas of regional Victoria. The highest participation was reported in LGAs Horsham, 

Nillumbik and the Bass Coast, whereas the lowest were reported in Buloke, Mitchell and Gannawarra.  

Figure 41 People with enough opportunities to participate in arts and related activities in local area (percent of adult population) 

 

Source: Community Indicators Victoria Survey 2007 

People who perceive easy access to arts and related activities are most concentrated within metropolitan areas 

such as Boroondara and Bayside (Figure 42). The least access to recreational and leisure related activities, as 

perceived by individuals, falls within areas of regional Victoria, particularly Loddon, Hepburn and Brimbank.  

The number of people participating in arts and related activities is high within metropolitan Melbourne, with over 

80 percent of adults having engaged in these activities within three months of the study. Areas within regional 

Victoria have fewer people reporting involvement in the arts and related activities with the exception of Greater 

Bendigo, Mount Alexander and the Surf Coast, which have high levels of reported participation (Figure 43).  

In Australia in 2015, people who lived within a 20 kilometre radius from a major city centre generally had higher 

attendance at arts and cultural events than those who live outside this area (respectively 74 percent and 69 

percent) (Australian Council for the Arts 2010).  
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Figure 42 People who feel the area has easy access to recreational and leisure facilities (percent of Adult population) 

 

Source: VicHealth Indicators Survey 2011 

Figure 43 People who participated in arts and related activities in the last 3 months (percent of adult population) 2011 

 

Source: VicHealth Indicators Survey 2011 
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Timing considerations 

Given the nature of the emerging demographic, development and technological trends, the provision of public 

space infrastructure should consider the following potential impacts within the 15 – 30 year (2031 – 2046) 

timeframe.  

Impact of an ageing population 

Australia is currently experiencing a demographic shift, with an increase of over 14 percent in population of 

people aged 70 years or over (to 1,078,424 people) in the next 15 years. This figure is expected to double over 

the next 40 years (Deloitte 2016b), Figure 44.  

Figure 44 Victorian age distribution 2011 to 2051 (forecast) 

 

Source: ABS Cat 3105 (2015) 

Although attendance rates at cultural events is generally lower for older age groups (ABS 2014), an increase in 

the number of retired Victorians may trigger an increase in demand for community facilities such as centres and 

libraries, and diversity in the use of public space. Victoria’s ageing population will also have impact on the way in 

which public spaces are accessed and used. 

With the increase in Australia’s aged population comes an increase in social isolation and loneliness within this 

demographic (Aged and Community Services Australia 2015). There is opportunity for public spaces to diversify 

and maintain access to ensure quality of life for the older demographic.  

Increasing trends of participation in arts and creative activities 

Participation in creative works has increased in Australia from 41 percent in 2009 to 48 percent in 2015 

(Australian Council for the Arts 2014). The proportion of Australians who agree that the arts make for a more rich 

and meaningful life has also increased from 71 percent in 1999 to 85 percent in 2013 (Australian Council for the 

Arts 2014). This suggests a rise in the awareness of the importance of the arts in Australia and a trend of 

increasing interest and participation in artistic and cultural activities.  

Increase in population and urban density 

Over the next 50 years, Melbourne’s population is predicted to almost double from 4.25 million in 2013 to 7.7 

million in 2051 with a large focus on urban infill and increase in densities (DTPLI 2014, ABS 2013). Future 

population projections in Plan Melbourne (2014) indicate an additional 1.57 million dwellings would be required, 

of which 60 percent is to be located in established areas. Within metropolitan Melbourne, rates of detached 

housing, lot size and infill development provide sufficient indications of the types of open space pressures facing 

inner and middle local governments, with consolidation and infill policies changing the distribution, functionality 

and use of public open spaces (Witheridge 2015).  

  



 

 

Need 5 – Provide spaces where communities can come together 

 

Page 52 

  



 

 

Need 6 – Improve accessibility for people with mobility challenges 

 

Page 53 

Need 6 – Improve 
accessibility for people with 
mobility challenges 

 

Summary of need description  

For people with mobility challenges due to age, disability or other reasons, infrastructure can act as a powerful 

barrier to (or enabler for) accessing jobs and services and participating in community life. This need seeks to 

address legacy issues with existing infrastructure and explore new ways to improve accessibility. 

Further need definition  

Access to infrastructure can be restricted or limited due to a number of factors and may serve as a barrier to 

wider involvement and interaction with society, the economy and the environment. These barriers are often 

experienced through mobility challenges due to age and/or disability.  

The Disability Discrimination Act 1992 (DDA) (Cth) defines disability as: 

- total or partial loss of the person’s bodily or mental functions 

- total or partial loss of a part of the body 

- the presence in the body of organisms causing disease or illness 

- the malfunction, malformation or disfigurement of a part of the person’s body 

- a disorder or malfunction that results in the person learning differently from a person without the disorder or 

malfunction 

- a disorder, illness or disease that affects a person’s thought processes, perception of reality, emotions or 

judgment, or that results in disturbed behaviour; 

and includes a disability that: 

- presently exists 

- previously existed but no longer exists 

- may exist in the future 

- is imputed to a person (meaning it is thought or implied that the person has disability but does not). 

The Survey of Disability, Ageing and Carers, conducted by the ABS, defines four levels of mobility restrictions: 

profound, severe, moderate, and mild. These four levels represent a spectrum of those with mobility restrictions, 

from those typically unable to move or unable to move without assistance, those with very limited movement, 

those with a mild form of mobility restriction who may be limited in certain movements only, and those who 

require a mobility aid at least part of the time. In this survey, disability is defined as people who have a limitation, 

restriction or impairment, which has lasted, or is likely to last, for at least six months and restricts everyday 

activities (ABS 2012). In Victoria, around 19 percent of people identified as living with a disability in 2012 (ABS 

2012).  

To ensure inclusiveness through future infrastructure planning, it is imperative to understand the nature of the 

accessibility difficulties experienced by people with mobility challenges. The World Health Organisation (WHO 

2008) describes barriers as being more than just physical obstacles, but are ‘factors in a person’s environment 

that, through their absence or presence, limit functioning and create disability’. These include such aspects as: 

- a physical environment that is not accessible 

- lack of relevant assistive technology (assistive, adaptive, and rehabilitative devices) 

- negative attitudes of people towards disability 

- services, systems and policies that are either non-existent or that hinder the involvement of all people with a 

health condition in all areas of life. 



 

 

Need 6 – Improve accessibility for people with mobility challenges 

 

Page 54 

Barriers can make it extremely difficult or even impossible for people with disabilities to function. The most 

common factors impacting accessibility of infrastructure include communication, physical, policy, social and 

transportation (CDC 2016).  

Communication barriers can impact on the way in which people use infrastructure and are experienced by people 

who have disabilities that affect hearing, speaking, reading, writing, and/or understanding, and who may use 

different ways to communicate than people who do not have these disabilities. Examples of communication 

barriers include the use of technical language, font size or location of signage, written health promotion 

messages and auditory health messages.  

Physical barriers are often structural obstacles in natural or manmade environments that prevent or block mobility 

(moving around in the environment) or access.  

Policy barriers are frequently related to a lack of awareness or enforcement of existing laws and regulations that 

require programs and activities to be accessible to people with mobility restrictions.  

Social barriers relate to the conditions in which people are born, grow, live, learn, work and age – or social 

determinants of health – that can contribute to decreased functioning among people with disabilities.  

Lack of adequate transportation that interferes with a person’s ability to be independent and to function in society 

is considered as a transportation barrier. Examples of these barriers include lack of access to accessible or 

convenient transportation for people who are not able to drive and the convenience of distances and locations of 

public transport.  

There are a number of existing methods in which mobility challenges are motivated to improve access to all. For 

example, the Disability Discrimination Act 1992 (DDA) is the main method of mitigation for enabling all premises 

to be accessible by people of all abilities. Universal design principles are also used on a local infrastructure level 

to ensure equitable use, flexibility in use, simple and intuitive use, perceptible information, tolerance for error, low 

physical effort and appropriate size and space for approach and use (Connell 2015). Future infrastructure 

development should de designed using these universal design principles and existing development should be 

improved to reflect the intent of the DDA.  

Spatial considerations  

There are a number of variables which may have impact on people’s mobility, therefore there are a number of 

factors to consider when spatially identifying issues with infrastructure accessibility. 

As shown below (Figure 45), there are more persons over 18 years of age who reported to be living with either 

profound, severe, moderate or mild core activity restriction within regional areas when compared to Metropolitan 

Melbourne. Areas with the highest reported activity restrictions due to disability are located within the north-west 

of the State and inland to the State’s east. These areas may require a stronger focus on infrastructure 

accessibility and availability to cater to this vulnerable portion of the population.  

Similarly, areas with the highest percentages of people living with a profound or severe disability were located in 

regional Victoria (Figure 46). In particular, the State’s northwest has the 10 highest percentages of people with a 

profound disability – the highest being Yarriambiack, Central Goldfield and Hindmarsh at 8.8, 8.6 and 7.9 

percent, respectively.  
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Figure 45 Persons aged 18 years and over with profound/severe/moderate/mild core activity restriction (modelled estimates) 2010 

(age-standardised rate per 100) 

 

Source: Compiled by PHIDU based on modelled estimates from the 2010 General Social Survey, ABS (unpublished); and the ABS Estimated 

Resident Population, 30 June 2010, PHIDU 2016 

Figure 46 People with a profound or severe disability (including people in long-term accommodation), all ages 2011 (percent) 

 

Source: Compiled by PHIDU based on modelled estimates from the 2010 General Social Survey, ABS (unpublished); and the ABS Estimated 

Resident Population, 30 June 2010, PHIDU 2016 

Victoria’s ageing demographic will also have impact upon the way in which people access infrastructure, as this 

portion of the population moves away from personal vehicles and toward public transport (Whelan et al 2006). 

The 2011 VicHealth Indicator Survey asked people aged 55 years and over who experienced transport limitations 

in the past 12 months (Figure 47). On average, around 24 percent of people aged 55 years and over in Victoria 

reported experiencing transport limitation. The percentage is highest in Buloke (37 percent), followed by 

Hindmarsh (35.3 percent), Hobsons Bay (34.3 percent), Frankston (34 percent) and Pyrenees (33 percent). 

These LGAs are mostly located in the north-west of regional Victoria. 
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Figure 47 Percentage of population aged 55 years and over who experienced transport limitations 2011 

 

Source: VicHealth Indicator Survey 2011, via Community Indicators Portal  

Disability is also one of the variables determining the Socio-Economic Indexes for Areas (SEIFA) – Relative 

Disadvantage Factor estimated by the ABS. A higher score represents an area with a relatively better socio-

economic status. Figure 48 illustrates the SEIFA- Relative Disadvantage Factor across Victoria, where areas in 

regional Victoria indicate a relatively lower socio-economic status than metropolitan areas. The five LGAs with 

the lowest score are Greater Dandenong, Central Goldfields, Brimbank, Loddon and Mildura.  

Figure 48 SEIFA Index 2011, Victoria 

Source: 2033.0.55.001 - Census of Population and Housing: Socio-Economic Indexes for Areas (SEIFA), Australia, 2011 
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Timing considerations 

The ABS Survey of Disability, Ageing and Carers (2012, Figure 49) identified the number of people in Victoria 

living with disability increasing from approximately 0.99 million in 2003 to approximately 1 million in 2009 and 

approximately 1.11 million in 2012.  

Similarly, the VicHealth Indicator Survey (2011) also exhibited an increasing percentage of people aged 55 and 

over who experienced transport limitation, from approximately 20 percent in 2007 to 24 percent in 2011. The 

above evidence suggests that the number of people with mobility challenges has increased over time, thus would 

need to increasingly be considered when planning for the future of infrastructure.  

Figure 49 Number of people with disability in Victoria, 2003, 2009 and 2012 

 

Source: ABS, 4430.0 - Disability, Ageing and Carers, Australia: Summary of Findings 

There has been no projected data of people with mobility challenges identified in Victoria. As ageing is one of the 

key factors of mobility restriction, the most relevant projection data available is the ageing population forecast (65 

years and over) as presented in Figure 50. The number of people who reported living with a disability in Victoria 

has remained at around 19 – 20 percent of population between 2009 and 2012. Due to the association between 

ageing, the onset of disability and as a result, mobility difficulties, the population growth within the ageing 

demographic would reflect the increasing rate of disability in Victoria (Whelan et al 2006).  

Figure 50 Projected aged population (65 years and over) in Victorian, 2011-2051 

 
Source: Victoria in Future 2015 
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The forecast change by each of the timeframes is discussed below: 

0 – 5 years (2016 – 2021) 

Between 2016 and 2021, the compound annual growth rate of ageing population (people over 65 years of age) is 

3.2 percent and the overall annual growth rate of overall population is estimated as 1.7 percent (Victoria in Future 

2015). Therefore, based on the current proportion of the population, the growth rate of people living who may 

experience mobility challenges as a result of disability is likely to be between 1.7 percent and 3.2 percent within 

the 0-5 year timeframe. 

5 – 10 years (2021 – 2026) 

Between 2021 and 2026, the compound annual growth rate of ageing population (people over 65 years of age) is 

3.2 percent and the overall annual growth rate of overall population is estimated as 1.6 percent (Victoria in Future 

2015). Therefore, based on the current proportion of the population, the growth rate of people living who may 

experience mobility challenges as a result of disability is likely to be between 1.6 percent and 3.2 percent within 

the 5-10 year timeframe. 

10 – 15 years (2026 – 2031) 

Between 2026 and 2031, the compound annual growth rate of ageing population (people over 65 years of age) is 

2.7 percent and the overall annual growth rate of overall population is estimated as 1.5 percent (Victoria in Future 

2015). Therefore, based on the current proportion of the population, the growth rate of people living who may 

experience mobility challenges as a result of disability is likely to be between 1.5 percent and 2.7 percent within 

the 10-15 year timeframe.  

15 – 30 years (2031 – 2046) 

Between 2026 and 2031, the compound annual growth rate of ageing population (people over 65 years of age) is 

2.2 percent and the overall annual growth rate of overall population is estimated as 1.3 percent (Victoria in Future 

2015). Therefore, based on the current proportion of the population, the growth rate of people living who may 

experience mobility challenges as a result of disability is likely to be between 1.3 percent and 2.2 percent within 

the 15-30 year timeframe. 
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Need 7 – Provide better 
access to housing for the 
most vulnerable Victorians 

 

Summary of need description  

Rising housing costs have become a significant pressure point for vulnerable Victorians. Access to affordable 

properties for low income households, particularly in areas with good access to jobs and services, is limited, and 

demand for social housing is growing at the same time that existing stock is nearing obsolescence. 

Further need definition  

The following clarifies Infrastructure Victoria’s interpretation of ‘better access’, ‘housing’ and ‘the most vulnerable 

Victorians’ within the context of the this Need (Table 9). 

Table 9 Need definitions, ‘provide better access to housing for the most vulnerable Victorians 

Provide better access…  …to housing… …for the most vulnerable Victorians 

To facilitate or directly provide 

improved opportunities to access 

appropriate housing; 

Defined as any form of shelter that is 

secure, affordable and appropriate 

to a household’s needs; 

Targeted to low income households (defined as 

earning less than 80 percent median household 

income) and low-income households with the 

greatest levels of diminished capacity who are 

otherwise at risk, or require support in order to 

reduce their level of vulnerability, to cope with 

risks and have a more stable livelihood, 

particularly: 

- People with a disability; 

- Aboriginal people; 

- Women experiencing domestic violence; 

- People with a mental health issue; and 

- Young people exiting State care. 

Source: Affordable Development Outcomes 2016, p.3 

Homelessness can be the result of a person finding themselves in a position of vulnerability and in need of social 

housing. Although homelessness is often not attributed to one factor, some factors which may contribute to the 

increase in the homelessness population and may result in the increased demand for social housing are listed in 

Table 10 below (Affordable Development Outcomes 2016, p.11; AIHW 2016):  

Table 10 Possible factors contributing to homelessness 

Structural factors System failures Individual circumstances 

- Income inequality  

- Market supply, pricing and 
distribution  

- Casualisation of work force  

- Cost of living pressures  

- Discrimination  

- Poverty  

- Lack of superannuation in 
retirement  

- Young people exiting from the 
care system  

- Discharge system for people 
exiting prison  

- Discharge system for people 
exiting hospital  

- Discharge system for people 
exiting drug and alcohol treatment  

- Domestic and family violence 

- Addictions  

- Traumatic events  

- Mental illness  

- Physical health and disability  

 

Source: Affordable Development Outcomes 2016, p.11 
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As identified within the Victorian Homelessness Action Plan (State Government of Victoria 2011) the three most 

common reasons people seek assistance from homeless services and seek alternative housing arrangements 

are:  

- Relationship issues such as domestic or family violence and the breakdown of a relationship with a family 

member, spouse or partner (44 percent) 

- Accommodation-related issues such as being evicted or otherwise made to leave existing accommodation 

(21 percent) 

- Financial issues such as having insufficient money to pay for accommodation, food, bills or other essentials 

(19 percent) (AIHW 2009).  

Development of a greater understanding the reasons why people seek housing assistance assists in identifying 

what types of infrastructure may be required to match demand. The increase in these social and economic 

stresses over time may increase the demand for social housing requirements without adequate mitigation. 

Although there are a number of definitions of affordable housing, this report identifies affordable housing as,  

“reducing or eliminating housing stress for low-income and disadvantaged families and individuals in order to 

assist them with meeting other essential basic needs on a sustainable basis, whilst balancing the need for 

housing to be of a minimum appropriate standard and accessible to employment and services” (Council on 

Federal Financial Relations 2016).  

Household affordability is generally considered as the security of a ‘given standard of housing…at a price or rent 

which does not impose, in the eyes of some third party (usually government), an unreasonable burden on 

household incomes (Maclennan & Williams 1990) or, 

“appropriate for the needs of a range of low to moderate income households, and priced so these households 

are able to meet their other essential basic living costs.” (Australian Housing, Planning and Local Government 

Ministers 2005). 

General housing, supported housing and special housing needs are assessed by gross income with applications 

submitted to the Department of Human Services. Social housing comprises rental housing provided by not-for 

profit, non-government or government organisations to assist people who are unable to access suitable private 

rental market. As illustrated in Figure 51, social housing (or affordable housing) covers: 

- Public housing – owned (or leased) and managed by state housing authorities 

- Community housing – rental housing for low-to-moderate income and /or special needs households, 

managed by community-based organisation.  

Figure 51 Housing Continuum 

 

Source: Council on Federal Financial Relations (2016) ‘’ Affordable Housing Working Group: Issues Paper”, Australian Government, January 

2016, page 2 

Within Victoria, the existing dedicated affordable housing supply includes: 

- an estimated 4,300 and 12,500 rooming house beds (private and not-for-profit);  

- 64,811 public housing dwellings and 18,535 community housing owned and/or managed dwellings including 

over 4,000 crisis accommodation properties either owned or leased by the Director of Housing; and  

- 5,433 discounted market rental dwellings owned by private investors or community housing organisations 

and rented to lower income households under the National Rental Affordability Scheme (Affordable 

Development Outcomes 2016). 

Current challenges facing vulnerable households to access this supply include near full-capacity, tight eligibility 

criteria and priority waiting list allocation processes (Affordable Development Outcomes 2016). Affordable 
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housing supply, particularly social housing, is highly targeted to very vulnerable and very-low income households, 

however is increasingly difficult to access by all but the most vulnerable. 

An assessment of the infrastructure need in relation to how these existing housing assets can be better utilised 

notes that the following actions could improve access and outcomes for both existing tenants and provide 

potential for new households to access supply:  

- reallocation and transfer policies to address overcrowding and provide a better match between household 

size and housing type;  

- redevelopment of obsolete stock to new accessible housing that meets the size of households in need of 

social housing (predominantly single persons); and  

- supporting up to 13 percent of households in public housing paying market rent to transition into new 

subsidised private rental accommodation in order to support new public housing allocations.  

In absence of access to dedicated affordable housing, Victorian households depend on access to the private 

rental market and particularly private rental housing that is affordable for a low-income household to rent. To 

access this housing depends on the availability of affordably priced dwellings and the capacity of a household to 

access and secure a tenancy. Housing prices are increasing in both metropolitan Melbourne and Regional 

Victoria (Real Estate Institute of Victoria 2016; ABS 2016, Figure 52), therefore it is extremely difficult for 

vulnerable households to break into this market. Vulnerable Victorians may also be disadvantaged when entering 

this market through physical, psychological and social barriers (Affordable Development Outcomes 2016). 

Figure 52 Median house prices (seasonally adjusted, 2006-2016 

 

Source: Real Estate Institute of Victoria 2016 

Overall, the infrastructure challenge can be broken down into four categories to reflect the range of identified 

‘access’ requirements for different households, with the Need proposed to be understood as a need to provide 

improved access to:  

- those already in dedicated affordable housing who require improved housing outcomes;  

- early intervention supports for households predominantly in the private rental market at risk of 

homelessness;  

- crisis and transitional accommodation (emergency housing responses) for particularly vulnerable groups 

including the already homeless; and 

- new affordable rental housing supply which could be both social housing and private rental housing 

(Affordable Development Outcomes 2016).  

Infrastructure including social housing and infrastructure servicing areas of private affordable housing has great 

impact on the lives of vulnerable Victorians. Future infrastructure planning should consider greater access to 

housing for all and facilitate the empowerment of the most vulnerable Victorians to engage with housing markets 

or receive quality accommodation in the case of social housing. Adequate provision and awareness of social 
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support infrastructure is also extremely important in reducing the occurrence of the factors contributing to 

homelessness.  

Spatial considerations  

The rental affordability index (RAI) developed by SGS Economics & Planning can be used as a measure of 

overall housing stress for households in the rental market (Community Sector Banking, Shelter Australia and 

SGS 2015).
 
A lower RAI score indicates that households are experiencing higher housing stress. Figure 53 

shows that rental affordability in Victoria is relatively low in inner Melbourne, the South East and the Inner East.  

Figure 53 Spatial distribution of the rental affordability index, Melbourne (2015) 

 

Source: SGS Economics & Planning (2015), The Current and Future State of Victoria: a spatial perspective - Part 3, page 54 

Housing stress can also be explored through the ‘vulnerability assessment for mortgage, petrol and inflation risks 

and expenses’ (VAMPIRE index) to assess how potential adverse impacts from rising fuel costs would likely be 

distributed across metropolitan areas. The study uses ABS data to create a vulnerability index that can identify 

areas of greatest risk, and conversely, those areas where the impacts of rising fuel costs are likely to be less 

extensive. As shown in Figure 54, housing stress due caused by mortgage, petrol and inflation stresses are more 

severe in the areas of outer metropolitan Melbourne. Although this data is not available for regional Victoria, it is 

likely that people in the outer suburbs of regional centres with less access to public transport may also face 

housing stress due to rising fuel costs.  
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Figure 54 Oil and mortgage vulnerability in Melbourne 

 

Source: Dodson and Sipe 2006, Suburban shocks: Assessing locational vulnerability to rising household fuel and mortgage interest costs, 

Australasian Transportation Research Forum, Gold Coast, Queensland.  

This number of homeless people, as estimated by the ABS in 2011 and demonstrated in Table 11, suggests that 

there is a greater number of homeless people in Victoria within Inner Melbourne, followed by the South East 

(ABS 2012). Homelessness is slightly less common within regional and rural areas due to the availability of 

services, however, with predicted future increases in the population of regional centres, there is risk that the 

homeless populations could increase in these areas. In this case, more social housing infrastructure would be 

required in these regional and rural areas.  
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Table 11 Number of homeless people in Victoria by statistical area level 4 (2011) 

SA4 Homeless Population 

Melbourne - Inner 4,927 

Melbourne - Inner East 1,113 

Melbourne - Inner South 1,126 

Melbourne - North East 1,765 

Melbourne - North West 1,343 

Melbourne - Outer East 1,235 

Melbourne - South East 3,511 

Melbourne - West 2,782 

Mornington Peninsula 753 

Ballarat 519 

Bendigo 439 

Geelong 662 

Hume 551 

Latrobe - Gippsland 663 

North West 594 

Shepparton 484 

Warrnambool and South West 282 

Source: ABS (2012) 

In terms of access to social housing, Department of Human Services data (2016) shows that there are 32,282 

applicants in Victoria on the public housing waiting list as at March 2016. South Melbourne (Dandenong) 

accounts for the highest proportion at 11 percent, followed by Brimbank Melton at 10 percent (Table 12). The 

demand for social housing is the greatest in the South and West Divisions of Victoria, therefore future 

infrastructure improvements should focus on these areas.  

Table 12 Total number of applicants on the public housing waiting list (March 2016) 

Division Area (office) 

Early 

Housing 

General 

Housing Total 

Percentage 

of total  

North North Eastern Melbourne 

(Fitzroy/Collingwood/Richmond) 

516  679  1,195  4% 

North Eastern Melbourne (Preston) 903  1,620  2,523  8% 

Hume Moreland (Broadmeadows) 513  1,348  1,861  6% 

Loddon (Bendigo) 316  663  979  3% 

Mallee (Mildura) 72  282  354  1% 

Mallee (Swan Hill) 96  218  314  1% 

North Division Total 2,416  4,810  7,226  22% 

South Bayside-Peninsula (Cheltenham) 532  889  1,421  4% 

Bayside-Peninsula (Frankston) 462  1,406  1,868  6% 

Bayside-Peninsula (South Melbourne/Prahran) 707  1,014  1,721  5% 

Southern Melbourne (Dandenong) 688  2,902  3,590  11% 
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Division Area (office) 

Early 

Housing 

General 

Housing Total 

Percentage 

of total  

Inner Gippsland (Morwell) 286  841  1,127  3% 

Outer Gippsland (Bairnsdale) 76  186  262  1% 

Outer Gippsland (Sale) 47  161  208  1% 

South Division Total 2,798  7,399  10,197  32% 

East Inner Eastern Melbourne (Box Hill) 526  1,440  1,966  6% 

Outer Eastern Melbourne (Ringwood) 534  1,175  1,709  5% 

Goulburn (Seymour) 60  124  184  1% 

Goulburn (Shepparton) 141  412  553  2% 

Ovens Murray (Benalla) 25  114  139  0% 

Ovens Murray (Wangaratta) 55  190  245  1% 

Ovens Murray (Wodonga) 137  347  484  1% 

East Division Total 1,478  3,802  5,280  16% 

West Western Melbourne (Ascot Vale) 234  464  698  2% 

Western Melbourne (Footscray) 449  646  1,095  3% 

Western Melbourne (North Melbourne/Carlton) 574  681  1,255  4% 

Brimbank Melton (Sunshine) 1,068  2,100  3,168  10% 

Barwon (Geelong) 397  1,342  1,739  5% 

Central Highlands (Ballarat) 232  555  787  2% 

Western District (Horsham) 85  159  244  1% 

Western District (Portland) 12  43  55  0% 

Western District (Warrnambool) 123  318  441  1% 

West Division Total 3,174  6,308  9,482  29% 

Head Office 0  97  97  0% 

Statewide Total 9,866  22,416  32,282  100% 

Source: Department of Human Services (2016) 

Timing considerations 

Figure 55 and Figure 56 illustrate the RAI by income group and household type in Greater Melbourne and 

regional Victoria, respectively. The overall RAI in regional Victoria is slightly lower than in Greater Melbourne. 

While the RAI has been remaining stable across all groups of households assessed, rental affordability in Victoria 

appears to be a serious issue for households in the lowest 20 percent income quintile (Quintile 1), which 

indicates a strong demand for social housing for lower income households.  
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Figure 55 Historical rental affordability index, Greater Melbourne (2012-2015) 

 

Source: SGS Economics & Planning (2015), Rental Affordability Index – RAI Release Report, page 28 

Figure 56 Historical rental affordability index, regional Victoria (2012-2015) 

 

Source: SGS Economics & Planning (2015), Rental Affordability Index – RAI Release Report, page 31 

The demand for social housing is likely to grow in the near future. Data suggests that the number of homeless 

people in Victoria increased from 17,410 in 2006 to 22,789 in 2011, representing an increase of 30 percent over 

five years, well above the overall population growth rate in Victoria (ABS 2012).  
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The demand for social housing is likely to increase over the next 30 years as summarised below: 

0 – 5 years (2016 – 2021) 

The demand for social housing is considered as a current issue to be addressed. Housing affordability is likely to 

worsen over the next 5 years, reflecting that housing prices have been rising over the past three years above 

overall inflation.  

5 – 10 years (2021 – 2026) 

Demand for social housing was projected by Australia Institute of Health and Welfare, which identified that the 

required number of social housing dwellings is expected to increase by 38 percent in Melbourne and 26 percent 

for regional Victoria from 2012 to 2024. The projected increase in demand for social housing was estimated to be 

higher than the demand for private rental at 27 percent and 15 percent in Melbourne and regional Victoria, 

respectively (Australian Institute of Health and Welfare 2012). 

10 – 15 years (2026 – 2031) 

A number of studies suggest that social housing stock in Victoria will need to increase by 5 to 6.5 percent of total 

housing stock into the future to accommodate the demand. This growth rate equates to about 170,000 social 

housing dwellings or subsidised private rental in 2030 (Victorian Council of Social Service 2014). 

15 – 30 years (2031 – 2046) 

As there has been no forecast data beyond 2031 identified, this analysis assumes that the demand for social 

housing will increase in line with the forecast data presented above without intervention.  
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Need 8 – Address 
expanded demand on the 
justice system 

 

Summary of need description 

Demands on the justice system are expected to grow, driven by population growth, community expectations and 

new forms of crime (such as cyber-crime). Increased demands for justice services also flow across the system, 

from police to courts to prisons. There is a need to consider how infrastructure can meet expanded demands on 

the system and support changing service delivery approaches. 

Further need definition 

A number of government departments, agencies and statutory authorities form the Victorian justice sector. The 

Deloitte and Aurecon Infrastructure Capability Assessment (2016) defines the infrastructure associated with the 

justice sector as comprising Victoria Police, Court Services Victoria (CSV) and the Court network, Corrections 

Victoria and the Sheriff’s Office Victoria (SOV). The public may interact with the justice system at various points 

and through various channels depending on the services required.  

The physical infrastructure associated with the various sectors of the justice system include polices stations, 

radio communication sites, police residences, the police academy, central property storage, documents storage, 

transport operations and a number of other strategic sites. There are also a number of ICT infrastructure assets 

associated with the justice system in Victoria. These include the Law Enforcement Assistance Program (LEAP) 

which is the primary application for Victoria Police operations including incident tracking, offender tracking, theft 

information and vehicles of interest, and Interpose, a package supporting Criminal Investigation, Intelligence and 

Counter-Terrorism Management System within Victoria Police.  

The expanded demand on the justice system is driven by a number of factors, many in the context of broader 

societal changes. These drivers for demand include increasing crime rates, heightened perceptions of crime 

within the community and external societal changes increasing the likelihood of increased offences.  

Increasing crime rates are a major driver for the expanded demand on the justice system. Crime is considered by 

Victoria Police in four broad categories including a recorded offence against the person, recorded offences 

against property, drug offences or other offences not covered by the previous categories (Victoria Police 2015). 

Offences against the person include, but are not limited to, offence categories of family violence, homicide, rape, 

sex (non-rape), robbery, assault and abduction/kidnap. Recorded offences for crimes against the property 

includes, but is not limited to, the offence categories of arson, property damage, burglary, deception, handling 

stolen goods and theft.  

Overall, during 2013/14, 433,718 offences were recorded as occurring in Victoria, 5.7 percent higher than in 

2012/13. The largest observed percentage increases within each category from 2013 to 2014 were sex (against 

person) (5.3 percent), family violence (6.2 percent), deception offences such as credit card fraud (6.6 percent), 

and justice procedures such as breaches of intervention orders, failures to answer bail and false reporting (5.4 

percent). This indicates that Victoria is also experiencing change in the types of crimes occurring.  

Demographic change, economic reform, globalisation and technological advancement are driving a shift in the 

types of challenges faced by the justice system (Graycar 2001). In particular, advances in technology increase 

vulnerability to cyber-attack, online fraud and prohibited information distribution with the development of 

computers and telecommunications facilities. This aligns with national crime data, where instances of murder, 

attempted murder, motor vehicle theft and manslaughter show decline since 1993, whereas the instances of 

blackmail, extortion and/or fraud have increased during this time (ABS 2016). The use of technology for 

committing or supporting crime will continue to have major impact on the provision of infrastructure for the various 

sectors within the Justice System into the future (Graycar 2001).  

Shifts in community values and perceptions can also attribute to the expanded demand on the justice system. 

The Blue Paper prepared by Victoria Police (2014) highlights that community values are changing, with a loss of 

shared identity driven by increasing individualism and risk avoidance. This is heightened through the evolution of 

a greater range of societal values. Growing concern for public safety places government at the forefront of the 

crime prevention agenda (Payne 2007).  
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The justice system often interacts with people who have experienced significant disadvantage. People most likely 

to commit offences in Victoria are likely to have low rates of education, literacy, and employment, or have a 

history of abuse, mental illness or substance abuse (Victorian Council of Social Service 2016, Australian Institute 

of Health and Welfare 2010). Prisoners are more likely to have complex health needs and poor mental health, as 

well as a higher use of illicit drugs and alcohol consumption than the general population (Australian Institute of 

Health and Welfare 2010). This highlights the interdependency of the justice system with other infrastructure 

related to healthcare, housing, community support services, education and employment.  

Demand on the justice system is also highly dependent on government policy and current legislative 

requirements. For example, mandatory minimum sentencing is likely to increase police workload, while 

increasing the use of home-based detention and tracking of people may help to reduce prison crowding over 

time. Similarly, court backlogs and clearance rates are also heavily influenced by court procedural and case 

management reforms.  

Spatial considerations 

Increase in criminal offences is a main contributor to the expanded demand on the justice system in Victoria. The 

following analysis identifies the spatial considerations of the two categories of offence, crimes against the person 

and crimes against property, and the existing infrastructure provisions of the different sectors of the Victorian 

justice system.  

As shown in Figure 57, the highest crime rates of offences against persons (per 100,000 population) from 2013 to 

2014 were located in Melbourne, Latrobe and Ararat at 2812.4, 2692.1 and 2382.4 respectively. These crimes 

included the offence categories of homicide, rape, sex (non-rape), robbery, assault and abduction/kidnap. The 

numbers of recorded offences for crimes against the person were lowest in the LGAs of Queenscliff, Golden 

Plains and Boroondara. There is a pattern of more offences towards the east of the state and west of 

metropolitan Melbourne in regional Victoria.  

Figure 57 Recorded offences against persons (per 100,000 population at June 2014) 

 

Source: Victorian Police 2014, Crime Statistics, accessed via Community Indicators Victoria 

Recorded offences for crimes against property were significantly higher in the City of Melbourne, with 14,966.5 

offences (per 100,000 population) between 2013 and 2014 when compared to other LGAs such as the second 

highest rate of 9,760.4 recorded offences within Yarra. These include such offence categories as arson, property 

damage, burglary, deception, handling stolen goods and theft. Areas that reported the lowest number of offences 

against property were Golden Plains, Hindmarsh and Towong (Figure 58).  
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Figure 58 Recorded offences for crimes against property (per 100,000 population at June 2014) 

 

Source: Victorian Police 2014, Crime Statistics, accessed via Community Indicators Victoria 

 

Population growth is a major determinant of the overall demand for justice services. For example, police workload 

is likely to increase with population growth, as a result of a higher volume of crimes being committed together 

with the changing nature of crimes as populations become increasingly concentrated. This may then result in a 

higher burden on the court and prison systems. The number of warrants and orders issued by the Victorian 

courts for unpaid fines also increases proportionally to the population (Deloitte and Aurecon 2016). 

The Victoria Police Blue Paper notes that, to date, the geographic distribution of operational staff has been 

matched to population size, rather than crime rates or the likely need for policing activity. It considers that there is 

a need to replace the current model of multiple, smaller and less operationally effective sites with streamlined and 

consolidated facilities (Victoria Police 2014). The management of police responses, tasking and coordination in 

Victoria is divided into four geographical areas as shown in Figure 59.  
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Figure 59 Management of police responses, tasking and coordination in Victoria 

 

Source: Victoria Police 2014, Crime Statistics 2013/2014 

Figure 60 maps the location of Victorian police stations against projected population growth, illustrating the 

concentration of police stations within high growth metropolitan areas. Police stations are dispersed throughout 

regional Victoria, however there are less training grounds located in outer regional areas. The location of stations 

does not generally correlate with reported offences as shown in Figure 57 and Figure 58. 

Figure 60 Population growth and the location of police stations 

 

Source: Deloitte and Aurecon (2016) prepared for Infrastructure Victoria, Infrastructure Capability Assessment – Justice and Emergency 

Services, p.68. 
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Timing considerations 

As discussed above, expanded demand on the justice system is related to demographic changes, such as 

population growth and the shifting socio-economic profile of a community, however is also influenced by 

legislative and policy changes, such as mandatory sentencing requirements and the use of home detention. 

Indicative trends in the demand for justice services over the next 30 years, and the system’s ability to respond, 

are discussed below.  

Technology is enabling new forms of criminal activity, and providing new methods for commissioning ‘old’ crimes. 

Scrutiny of the justice system is increasing through social media and citizen journalism, whilst these same 

channels assist in upholding public safety (Deloitte & Aurecon 2016). These trends are likely to continue to grow 

and develop throughout the 30 year time period with added emphasis on rehabilitation to prevent recidivism. 

0 – 5 years (2016 – 2021) 

By 2021, the number of crimes recorded is expected to reach 530,977, leading to 285,783 Magistrate’s Court 

initiations and a total prisoner population of 9,174 (Department of Justice and Regulation 2013).
 
 

Both women’s and men’s prisons are currently operating within capacity (Department of Justice and Regulation 

2015). However, noting that male prisoners outnumber female prisoners by more than 13:1 (Australian Bureau of 

Statistics, 2015), if the intake at men’s prisons continues to increase, infrastructure capacity in this sector will 

need to increase to respond to demand within this timeframe.  

The court network is able to meet current service demand, but is under considerable strain. Significant efficiency 

improvements have been realised in recent years, though investments in additional capacity and ICT will be 

required over the next five years (Deloitte and Aurecon 2016). 

The Victoria Police Blue paper notes that a growing number of Victoria Police buildings and other fixed assets are 

degraded to at least some extent and do not meet the operational needs of today’s police force (Victoria Police 

2014). These stations are likely to require renewal or refurbishment over the next five years. 

5 – 10 years (2021 – 2026) 

Within the prison system, there has been considerable pressure to meet the high growth in service demand. 

Utilisation has been above 90 percent for the past few years, reaching 97 percent in 2013. Capacity has since 

been increased, and utilisation is expected to continue decreasing over the next 5 to 10 years due to this 

increased capacity. In particular, total capacity will increase from 6,600 to 7,900 adult prisoners with the opening 

of Ravenhall prison in late 2017 (Deloitte and Aurecon 2016). 

Court Services Victoria is developing a five year IT strategy which will explore the state of the existing ICT system 

and inform future investment. Current capacity constraints could be relieved somewhat over the next 5 to 10 

years through the improved use of ICT, helping to improve the efficiency of the system and access to some types 

of court services (Deloitte and Aurecon 2016).
 
 

The additional capacity will help to accommodate the 10,525 prisoners expected by 2026. The projected capacity 

shortfall (2,625, given expected capacity of 7,900) demonstrates the need for additional investment in capacity or 

policy reforms over this 5-10 year period (Department of Justice and Regulation 2013). 

10 – 15 years (2026 – 2031) 

By 2031, the number of annual crimes recorded is anticipated to reach 615,266, leading to 333,538 Magistrate’s 

Court case initiations and an increase in the total prisoner population to 10,885. Annual increases in the prisoner 

population are anticipated to slow from 2021 (Department of Justice and Regulation 2013). 

Within this time period, it is likely that investments in ICT within the court system will be out of date and require 

renewal. Similarly, police stations refurbished earlier may require additional investment to maintain their suitability 

to the operational needs of the police force by 2031.  

15 – 30 years (2031 – 2046) 

By 2046, 745,532 crimes are anticipated to be recorded, leading to 407,310 Magistrate’s Court case initiations. 

The prisoner population is anticipated to reach 11,145 – an increase of only 43 from 2041. The declining growth 

rate in the prisoner population between 2026 and 2046 is illustrated below in Figure 61 (Department of Justice 

and Regulation 2013).
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Figure 61 Projected prisoner stock, 2009 to 2046 

 

Source: Department of Justice and Regulation (2013) Criminal Justice System Forecasting Model. 
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Need 9 – Provide access to 
high-quality education 
infrastructure to support 
lifelong learning 

 

Summary of need description  

Our economy and society are changing at such a rapid pace that education is paramount to ensuring Victoria’s 

global competitiveness and enabling workforce participation. There is a need for education infrastructure to 

provide opportunities for people across all phases of their lives, as well as be responsive and adaptable to rapid 

change. 

Further need definition  

The education and learning sector provides services to a range of individuals, with four major sub-sectors defined 

by age and the desired level of qualification. The subsectors include Early Childhood Education (ECE), School 

Education (including both government and non-government schools), Vocational Education and Training (VET) 

(including TAFE and Registered Training Organisations (RTO)) and Higher Education (Deloitte and Aurecon 

2016). 

Education is considered crucial for the development of production systems, the implementation of new 

technologies and the management of strategic direction (Yildirir Keser 2015). In a globalising world, 

competitiveness in education is an important indicator of the level of a country’s productivity (WEF 2016) and can 

be a major boost to the economy through education tourism. Overall, global competitiveness is identified as the 

‘ability of a country to produce suitable goods and services in open market conditions, as well as its degree of 

correcting and increasing the income of the citizens in the long run’ (OECD 2009). For Victoria to be globally 

competitive through education, infrastructure is required to match increasing demands, be adaptive to the 

changing nature of learning, be maintained to a high standard and continue to attract international students from 

a range of backgrounds.  

A lifelong approach to learning is acknowledged by the OECD, UNESCO, the European Parliament, the Nordic 

Council of Ministers, the Japanese Parliament, APEC and the Australian Government as a counter to major 

economic and social problems of the twenty-first century (B-Hert Taskforce 2001). It is considered increasingly 

important for Victorians to maintain engagement through education to allow people to adapt to the shift to a 

knowledge economy, to adjust to rapid increases in technology, and to encourage greater workforce participation 

for the whole population. Additionally, within workplaces, the development of employee capacity through 

education and training is becoming more important due to increasing organisational complexity, technological 

advances, legislation and employment levels (Bakan 2007). This increased focus on lifelong learning creates 

opportunities for infrastructure to adapt and engage with a wider demographic of the population.  

Global megatrends continue to develop and shape the infrastructure needs for education over time. Growth in 

technological capabilities is transforming supply chains, reshaping the workforce and redefining jobs. The 

challenging prospect is that the growth is not linear (constant), but rather exponential (Hajkowicz et al. 2016). The 

following trends may shape infrastructure requirements for the education sector over the next 30 years: 

- The internet of things (IoT)--increasing the connection of people to smart devices--with potential impacts on 

jobs and employment markets 

- Exponential increase in computing speeds, device connectivity and data volumes 

- Divergent demographics, including: 

 Ageing workforce and population  

 Increase in female education and labour force entrants 

 Increase in chronic and lifestyle diseases 

 Increase in migrants and multiculturalism  



 

 

Need 9 – Provide access to high-quality education infrastructure to support lifelong learning 

 

Page 78 

- Increase of automated systems raising the complexity of tasks and requiring higher skills for entry-level 

positions 

- Employment growth in service industries such as education and healthcare. 

Spatial considerations  

The demand for education is largely driven by the growth rate of population cohorts for respective level of 

education. Increasing demand due to demographic changes and the disparate nature of Early Childhood 

Education industry in Victoria will make it increasingly difficult for families to access spaces within the school 

system for their young children moving forward (Deloitte and Aurecon 2016).  

There are currently 2,208 providers delivering kindergarten programs to children aged 4 to 5 years, offering 

approximately 100,000 approved places (Deloitte and Aurecon 2016). The absolute demand for kindergarten 

services is greatest in regional areas immediately surrounding metropolitan areas. Local Government Areas 

(LGAs) such as Wyndham, Melton and Whittlesea experienced the highest compound annual growth rates over 

the period of 2008 to 2013. The fast growing demand indicates that Early Childhood Education services within 

these Greenfield growth areas are the most constrained (Victoria State Government 2014). See Figure 62 and 

Figure 63 below. 

Figure 62 Kindergarten school enrolments and growth rates by region (Compound Annual Growth Rate (CAGR)) 

 

Source: Victoria State Government, VCAMS Kindergarten participation rate  

Figure 63 Forecasted kindergarten enrolments by region 

 

Source: Victoria State Government, VCAMS kindergarten participation rate  
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The accessibility of education in Victoria is indicative of the average distance from both primary and secondary 

government schools. Figure 64 shows that the accessibility of education is greatest in regional areas. Average 

distances to government primary schools are greatest in the west areas of the state, such as West Wimmera 

(15.6 km), Buloke (10.9km), Northern Grampians (12.5km) and Hindmarsh (10.1km). 

Taking into account population sizes in regional and metropolitan areas, further analysis reveals that LGAs such 

as West Wimmera and Buloke both have few total schools per 1000 children aged 5 to 12, resulting in children 

living further than 10 km away from their nearest government school on average. Increased access to education 

infrastructure is important in these areas and in regional Victoria.  

Figure 64 Average distance from primary schools by region 

 

Source: retrieved from Community Indicators Victoria 

As shown in Figure 65 and Figure 66, accessibility to tertiary education by car and public transport was highest 

around Surrey Hills, Burwood and Glen Waverley, within the inner and middle suburbs of metropolitan 

Melbourne’s east. In 2046, is it predicted that accessibility will increase in the areas surrounding Swinburne 

University, Deakin University and the Monash University Campuses. Accessibility is predicted to be highest along 

major transport corridors and dispersed further across the metropolitan region. Outer-suburban areas still have 

the lowest accessibility within the mapped region.  
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Figure 65 Accessibility to tertiary education by car and public transport 2011 

 

Source: Jacobs, ARUP and KPMG 2046 

Figure 66 Accessibility to tertiary education by car and public transport 2046 

 

Source: Jacobs, ARUP and KPMG 2046 
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The capacity of the education and learning infrastructure is under pressure. In 2013, there were 69,948 

enrolments into secondary school, growing at a compound annual growth rate of approximately 3.5 percent. 

Table 13 presents an overview of school demand and underutilised capacity in Victoria. Government schools in 

metropolitan Melbourne and other growth areas are expected to face a rapid increase in school enrolments 

between 2015 and 2036. However, current estimated capacities will not be able to meet this expected increase. 

Contrastingly, areas that are not expected to receive significant growth in the future are the most underutilised. 

While there is excess capacity identified in regional Victoria, the schools with excess space are not located within 

the projected high growth areas in Melbourne. Further consideration should be given to the issue that the inner 

areas have less capacity to accommodate growth in students which is exacerbated by higher costs of 

infrastructure upgrades given land based constraints. 

Table 13 Government school enrolment forecasts and estimated underutilised capacity in Victoria  

 Metro Melbourne Growth Areas Regional Cities Regional Victoria 

% per annum growth 

in government school 

enrolments 2011-2015 

1.7% 2.9% -0.2% -0.8% 

Current estimated 

underutilised capacity 

in government 

schools 

10,925 20,619 22,553 47,757 

Forecast additional 

school students (all 

sectors) 2015-2036* 

96,461 158,606 30,617 14,807 

Source: Deloitte (2016), Infrastructure Capability Assessment: Education and Training, p. 59 

Higher education institutions such as universities within Victoria are generally located within metropolitan 

Melbourne, with smaller institutions and vocational infrastructure dispersed within both regional and metropolitan 

Victoria. As shown in Figure 67, areas furthest from metropolitan Melbourne have lower numbers of people who 

have a bachelor degree or higher, with the highest number of people in metropolitan Melbourne and inner-

regional/peri-urban suburbs. This spatial representation may be impacted by the location of employment for 

people with bachelor degrees and/or higher education institutions being located in areas close to metropolitan 

Melbourne.  

Figure 67 People aged 25 years and over who have a bachelor degree or higher qualification (percent of people aged 25 years & 

over) 

  

Source: Australian Bureau of Statistics 2006 Census, Basic Community Profile Tables B04 & B39 via Community Indicators Victoria 2016.  
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People aged 25-64 years enrolled in vocational education and training are more dispersed than the number of 

people with bachelor degrees or higher qualifications (Figure 67), however there remains a gap in education for 

the west of the State including Buloke, Yarriambiak, Gannawarra, Hindmarsh and Loddon (Figure 68). Enrolment 

is strong in the north-east of the state, with the highest numbers recorded in Wodonga, Towong, Indigo, Benalla 

and on the south coast in Warrnambool. This is likely due to the accessibility of courses at further education 

institutions such as TAFE in Wodonga, Benalla and the south west of the State.  

Figure 68 People aged 25-64 years enrolled in vocational education and training (per 100 population at June 2006)  

 

Source: Office of Training and Tertiary Education (OTTE), Student Statistical Data Collection, 2006 via Community Indicators Victoria 2016.  

Timing Considerations 

The Vocational Education (VET) subsector is currently underutilised, with a utilisation rate of 73.04 student 

contact hours (sch) per square metre gross floor area (Deloitte and Aurecon 2016). Between 2014 and 2015, 

there was a 16 percent decline in accredited and pre-accredited training course enrolments, despite an overall 89 

percent increase from 2010 to 2015. The availability of funding for the VET system is expected to be invested 

over three years to boost compliance resources and improve quality of educational infrastructure within this 

sector.  

Overall, the demand for primary and secondary government and private education will be driven largely by 

population. In the future, as shown in Figure 69, school age population by 2050 will increase to 769,000 children 

aged 5-11 and 645,000 children aged 12-17. 
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Figure 69 School-age population forecast, Victoria, 2016-2050 

 

Source: Victoria in Future (2015) 

0 – 5 years (2016 – 2021) 

It is anticipated that total school age population (5-18) will increase by over 80,000 enrolments (9.0 percent) 

between 2015 and 2020. Further to this, 85 percent of demand for education services is projected to be 

concentrated in the greater Melbourne area including LGAs such as Wyndham, Whittlesea and Casey (Deloitte 

and Aurecon 2016).  

The population of children aged 5-11 is expected to grow 1.83 percent per annum to 2020, and the population of 

children aged 12-17 is expected to grow 1.99 percent per annum (DELWP 2015). Current school capacity is 

estimated at 724,000 including portable lodgings. 

As a proxy for Early Childhood Education demand, the population of children aged 4-5 is expected to grow 1.77 

percent per annum over the next five years to 165,000 (DELWP 2015). 

International education markets are expected to grow, with an additional 1.5 million students expected to be 

seeking international education by 2020 (International Education Advisory Council 2013). 

5 – 10 years (2021 – 2026) 

The projected compound annual growth rate for the population of children during this period is 1.83 percent for 5-

11 year olds and 1.77 percent for 12-17 year olds. Each of these estimates is greater than the total population 

compound annual growth rate for this period (DELWP 2015).
 
 

Demand for higher education was predicted by Deloitte to reach 344,000 enrolments by the year 2020 (Deloitte 

and Aurecon 2016). Future demand for higher education in various regional areas of Victoria may also be 

predicted by observing the proportion of students remaining in school at age 17. The following LGAs exhibit 

growing rates of high school attendance, thus may be reflective of an increasing demand for higher education in 

the next five years. The following five regions have the fastest growth in secondary school retention rates: 

- Buloke: increased from 81 percent to 95 percent 

- Golden Plains: increased from 68.7 percent to 77.8 percent 

- Indigo: increased from 78.7 percent to 86.3 percent  

- Colac Otway: increased from 69.8 percent to 81.3 percent 

- Movne: increased from 72.8 percent to 86.4 percent. 

10 – 15 years (2026 – 2031) 

Compound annual growth rates for 4-5 year olds and 5-11 year olds in this period are projected to be below the 

total population growth at 0.84 percent and 1.2 percent, respectively. However, children aged 12-17 continue to 

grow in line with total growth at 1.52 percent, indicating a stronger demand for secondary school services and 
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higher education around this time (DELWP 2015). By 2030, higher education demand is expected to grow to 

563,000 enrolments (Deloitte and Aurecon 2016). 

15 – 30 years (2031 – 2046) 

Demand for all years of schooling is projected to slow in the years between 2031 and 2046 as the younger 

populations grow at a slower rate than that of the total population. The population of children aged 4-5 is 

projected to grow at an annual rate of 0.8 to 1.0 percent, that of children aged 5-11 at 0.7 to 0.9 percent, and that 

of children aged 12-17 at 0.8 to 1.0 percent (DELWP 2015).  

By 2051, it is anticipated that there will be an additional 130,000 – 150,000 children aged 4-5. (1.1 – 1.2 percent 

annual growth from 2046 to 2051). 

  



 

 

Need 9 – Provide access to high-quality education infrastructure to support lifelong learning 

 

Page 85 

  



 

 

Need 10 – Meet growing demand for access to economic activity in central Melbourne 

 

Page 86 

Need 10 – Meet growing 
demand for access to 
economic activity in central 
Melbourne 

 

Summary of need description  

Victoria’s high productivity industries are typically concentrated in central Melbourne. The centralisation of 

economic activity is only expected to continue as the economy is increasingly services-driven. Demand for 

central city access from all parts of Melbourne and many regional areas is likely to grow strongly, leading to 

increasing capacity constraints on the transport system, which are particularly pronounced in Melbourne’s west 

and north. 

Further need definition  

Central Melbourne is defined as a collection of the Australian Bureau of Statistics (ABS) Statistical Areas (Level 

2) (SA2s), to include Melbourne, Docklands and Southbank SLAs. These areas represent a dynamic, expanding 

community, both in terms of population growth and new business activity, and reflect recent urban renewal and 

the expansion of CBD businesses into the Docklands and Southbank areas (ABS 2011; Kelly and Donegan 

2014).  

High productivity industries refer to sectors and businesses which have high value output per employee, such as 

financial, business, commercial, cultural and retail services. In central Melbourne, these industries include are 

contained within the commercial, office, retail and cultural precincts which contribute to the concentration of 

economic activity within central Melbourne. The focal point of these high productivity industries is more commonly 

referred to as the central business district (CBD).  

At the peak of Australia’s industrialisation in 1966, 37 percent of total employment in Melbourne was dedicated to 

manufacturing (Tsutsumi and O’Connor 2006). This structural economic change and globalisation of the 

economy involved the shift from manufacturing to the growth of business service activities and the development 

of underutilised land within central Melbourne in the late 1980’s and 1990s. This transfer to a service economy 

involved economic activities such as trade, transport, and communications; government, financial, and business 

services; and personal, social, and community services (World Bank 2011). Where manufacturing services were 

reliant on infrastructure for the moving of goods, the shift to a service-based economy creates a new demand on 

infrastructure for mobility of the workforce towards economic hubs to facilitate the rapid exchange of information 

and access the benefits of agglomeration.  

Melbourne’s population is expected to grow from a current 4.4 million to approximately 7.0 million in 2046, with 

the employment in Greater Melbourne expected to increase from over 2 million in 2011 to approximately 3.5 

million in 2046 (State Government of Victoria 2014). Within Victoria, economic activity was highest within 

Melbourne’s CBD from 2011-12, producing $39.2 billion of GDP and $53 billion including Docklands and 

Southbank (Kelly and Donegan 2014). The number of trips made to, from and around central Melbourne is 

expected to grow from 14.2 million per day to 24.9 million during this time period (State Government of Victoria 

2014), increasing demand for access to this hub of economic activity. 

With the consistent growth of economic activity in central Melbourne and the concentration of urban growth areas 

in outer-Metropolitan suburbs, there will be a significant need to provide greater transport access and capacity for 

Victorians to access central Melbourne for work, leisure and specialist services. Key constraints that effect 

access to central Melbourne include travel time, network capacity and network reliability. These are explored 

below.  

Travel time 

Prohibitive travel times to and from the city can restrict access to high value employment opportunities, leading to 

reductions in productivity and negatively impact Melbourne’s liveability. Infrastructure Australia’s Urban Transport 

Strategy December 2013 highlights the link between low-income households and the need to travel greater 

distances in order to get to places of employment, services and activities, where renting and buying in outer 

suburban areas may be cheaper and more attractive to household of low socio-economic status. Therefore, as 
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stated within the strategy, the benefits of enhancing accessibility, mobility and encouraging economic 

participation of the transport disadvantaged can be particularly large’ (Infrastructure Australia 2013). 

Network capacity 

Capacity constraints can adversely affect timely and efficient access to central Melbourne. Crowding on public 

transport can lead to delays, unreliable intermodal transport connections, public safety issues, productivity loses 

and negatively impact city liveability (Li and Hensher 2013). Demand exceeding supply on one mode of transport 

can also have a cascade effect on to other modes of transport, creating road congestion and reducing overall 

accessibility to Melbourne’s centre. Without investment in new transport capacity and/or means of managing 

demand, car travel times are expected to increase by at least 20 percent in the most congested corridors 

(Infrastructure Australia 2015). 

Network reliability 

Reliable transportation networks are paramount to the economic success and liveability of any city. Unreliable 

transportation systems can disincentivise the use of that mode, increasing the likelihood of congestion on other, 

more reliable, modes of transport.  

This is highlighted in the Melbourne Metro Business Case (State of Victoria, February 2016), where the service 

reliability is acknowledged to have major impacts on peoples’ use of public transport. It has the potential to 

impact upon: 

- propensity to choose public transport 

- quality of their experience when catching public transport 

- ability to access key services and employment opportunities in a timely and regular manner.  

The value customers place on reducing unexpected wait time (for example, when a service is cancelled or 

delayed) is also six times higher than the value they place on reducing on-board travel time (State Government of 

Victoria 2016), therefore there is great importance on the investment in reliability of transport infrastructure. 

Considering future population growth in peri-urban regions, it is likely that infrastructure challenges relating to 

travel times, capacity and reliability ultimately affecting the accessibility of central Melbourne will have impact on 

losses in productivity, liveability and economic opportunity. 

Spatial considerations  

The growing demand for access to economic activity in central Melbourne is driven by the concentration of 

economic activity and the shift from manufacturing employment to professional services within the metropolitan 

region. As shown in Figure 70, economic activity is highest within the CBD, Southbank and Docklands, with a 

number of regional centres on the middle and outer metropolitan areas in Dandenong, Clayton and at Melbourne 

Airport. The shift from manufacturing employment in 1996 to professional services employment in 2011 is shown 

in Figure 71. Where manufacturing employment is distributed around the metropolitan region, the increase in 

professional services during this time has been focused within central Melbourne.  

Figure 70 Economic activity by location, 2011-12 

 

Source: Kelly and Donegan 2014 
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Figure 71 Change in manufacturing employment 1996-2011 (left); Change in professional services employment 1996-2011 (right) 

 

Source SGS Economics & Planning 2016 

Increasing demand for access to central Melbourne is driven by greater population growth in the outer suburbs of 

Melbourne. As shown in Figure 72, population growth within Melbourne is highest in outer-metropolitan areas, 

increasing the reliance on transport infrastructure for inbound and outbound access to the CBD. With the greatest 

increases in population growth anticipated in the west, north and south-east of metropolitan Melbourne, this 

suggests that future transport infrastructure will need to focus on these networks to accommodate the increased 

demand in these areas. 

Figure 72  Population change Melbourne 1996-2011 

 

Source SGS Economics & Planning 2016 

Given the anticipated rate of population growth within Melbourne it is likely that demand for trains, trams, roads, 

parking, infrastructure for active transport and freight will increase and be continually contested as the city grows 

in size, density and wealth (SGS 2016). This may present a challenge for future infrastructure due to the scarcity 

of land available for development within inner and middle suburbs of Melbourne.  

Central Melbourne’s transportation network is expected to experience significant pressure over coming years, as 

shown in Figure 73 and   
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Figure 74. Of all road networks, traffic along Geelong Road, the Calder Freeway, Monash Freeway and West 

Gate Freeway is predicted experience the largest increase, by 91 percent, 47 percent, 42 percent and 41 percent 

respectively. Predicted volume growth for the tram network within and surrounding central Melbourne is highest 

within routes destined east toward Cranbourne and Dandenong, north, towards Upfield and west, towards 

Werribee and Williamstown. This highlights the future infrastructure demand on these lines.  

Figure 73 Traffic growth in the AM peak (2006 to 2031) 

 

Source: Investing in transport – East West Link Assessment (Sir Rod Eddington, 2008) 

  



 

 

Need 10 – Meet growing demand for access to economic activity in central Melbourne 

 

Page 90 

Figure 74 Patronage volume growth for trams in the AM Peak (2011-2031) 

 

Source: Melbourne Metro Business Case, (State of Victoria, February 2016) 

Figure 75 illustrates the projected growth of employment is greatest within the Melbourne CBD when compared 

to surrounding areas. Increased employment within central Melbourne into the economic centre of the State will 

increase demand on supporting transport infrastructure to access these regions.  

Figure 75 Forecast for Employment growth (2011 to 2031) 

 

Source: Melbourne Metro Business Case, (DEDJTR, February 2016) 

The map below illustrates public transport mode share for journeys to work (Figure 76). It demonstrates that 

commuters in inner and middle suburbs use public transport at much higher rates than those in outer suburbs, 

reflecting the greater availability and frequency of public transport services closer to central Melbourne.  
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Figure 76 Public transport mode share 

 

Source: Travel Demand in Melbourne (Department of Transport, Planning and Local Infrastructure, 2013) 

As shown in Figure 77, accessibility to employment within Melbourne by car and public transport is projected to 

be higher suburbs within middle ring suburbs and highest within the core areas. This highlights the need for 

improved access to central Melbourne for people in outer suburban areas.  

Figure 77  2031 Base case – employment accessibility by car and public transport 

 

Source: Jacobs, ARUP and KPMG 2016 



 

 

Need 10 – Meet growing demand for access to economic activity in central Melbourne 

 

Page 92 

Figure 78, shows that the accessibility by car and public transport to employment is set to increase in areas 

within areas surrounding Melbourne’s CBD and within the middle suburbs. Accessibility is also anticipated to 

strengthen for employees along public transport corridors. There are limited increases forecast for the western 

suburbs of Melbourne towards Werribee.  

Figure 78 2046 Base case – employment accessibility by car and public transport 

 

Source: Jacobs, ARUP and KPMG 2016 

In summary, Victoria’s high value economic activity is increasingly concentrated within the central Melbourne 

region, while population growth is highest within outer-metropolitan areas. It is anticipated that increased demand 

for access to economic activity within central Melbourne will create challenges for the existing transport network 

and associated infrastructure. 

Timing considerations 

With the population of Melbourne set to increase to approximately 7.2 million people (KPMG, ARUP and Jacobs 

2016), with the highest levels of growth in outer metropolitan areas there will be an increasing need to provide 

suitable and reliable transport infrastructure solutions to facilitate access to central Melbourne.  

Current projects underway, potential future projects and demand statistics for each time period are included 

below.  

0 – 5 years (2016 – 2021) 

In the 10 years between 2011 and 2021, the population of Greater Melbourne is predicted to increase by 22 

percent from 2011 to 5.1 million people, with the total number of households increasing during this time to 1.9 

million households (at a 2.2 percent growth rate) (ABS 2013).  

Public transport projects which may have impact on the demand for access to central Melbourne within this time 

period include: 

- The Level Crossing Removal Project will remove 50 level crossings around Melbourne over the next 8 

years, reducing road congestions and increasing rail capacity. At least 20 level crossings are to be removed 

by 2018. 

- The Cranbourne-Pakenham Line Upgrade is to be completed by 2018, providing a fleet of new high 

capacity trains, accommodating an additional 11,000 commuters in the morning peak. 
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- The Mernda Rail Extension will allow for greater access to Melbourne’s CBD to cater for the significant 

population growth in Melbourne’s north. The project is scheduled to commence in 2017 

- The Bayside Rail Project will increase reliability and capacity for the Frankston, Werribee and Williamstown 

Lines through upgraded infrastructure and new rolling stock. The project is expected to be completed in 

2016 

Road infrastructure projects which may have impact on the demand for access to central Melbourne within this 

time period include: 

- The Monash Freeway upgrade will improve trip reliability for over 200,000 motorists, reduce travel times to 

the CBD and allow for an additional 2,000 vehicles during peak periods. The projects will be completed by 

2018. 

- The Chandler Highway widening will improve connectivity to the CBD for Melbourne’s north by removing a 

bottleneck for vehicles travelling in and out of the city. The project is expected to be completed late 2018 

- The CityLink Tulla Widening will increase the capacity of the freeway by 30 percent, reducing congestion 

and travel times. This will also improve connectivity between central Melbourne and Melbourne Airport. The 

project will be completed in 2018. 

5 – 10 years (2021 – 2026) 

Public transport infrastructure projects which may have impact on the demand for access to central Melbourne 

within this time period include: 

- Melbourne Metro is expected to be completed in 2026. The project will create 5 new stations in central 

Melbourne and be supported by a fleet of new rolling stock increasing capacity and accessibility for 

Melbourne’s South East and North West to access the CBD. 

Road infrastructure projects which may have impact on the demand for access to central Melbourne within this 

time period include: 

- The Western Distributer is to be completed by 2022 and will increase accessibility to the CBD for 

Melbourne’s west by adding additional capacity to the West Gate Freeway and by providing alternate 

access for trucks to the Port of Melbourne. 

10 – 15 years (2026 – 2031) 

Between 2021 and 2031, the total population within Greater Melbourne is predicted to increase by 18.0 percent 

per annum to 5.9 million people, with the total number of households increasing during this time to 2.3 million 

households at a 1.7 percent growth rate (ABS 2013).  

Moving beyond the period of confirmed infrastructure projects, the forecasted population growth for Victoria’s will 

reach 7.7 million by 2031 (State Government of Victoria 2014), with the total number of trips to reach nearly19 

million person-trips around the city every day (Eddington 2008). 

15 – 30 years (2031 – 2046) 

By 2046 Victoria’s population is scheduled to reach over 9 million people, with the total number of trips to exceed 

20 million person trips per day. This is almost double todays’ current levels. 

Inbound rail capacity to the CBD is set to increase due to advances in technology and the completion of rail 

projects from 388,404 in 2031 to 422,912 in 2046 (8.8 percent), however demand is predicted to increase from 

272,119 to 376,282 during this time (38 percent).  

Travel times (at AM peak) within private cars is set to increase from an average trip length of 53.5 minutes in 

2031 to 62.6 minutes in 2046, whereas travel times for public transport are projected to decrease slightly from 

84.4 minutes to 83.8 minutes during this time period.  

Percentages of the population within 45 minutes of the CBD by car are projected to decrease from 42.6 percent 

in 2031 to 37.0 percent in 2046 due to availability of land near the CBD and urban sprawl, whereas percentages 

of the population within 45 minutes of the CBD by public transport is expected to increase slightly (from 18.0 

percent in 2013 to 18.4 percent in 2046), due to an increased focus on integrated transport and land use 

planning and concentrated development around public transport networks.  
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Need 11 – Improve access 
to middle and outer 
metropolitan major 
employment centres 

 

Summary of need description  

While central Melbourne is a significant source of economic activity, employment centres in middle and outer 

metropolitan Melbourne, such as Monash, Dandenong South, Sunshine, East Werribee, La Trobe and Melbourne 

Airport (and surrounds), will also be critical to the state’s economy over the long term. These centres are 

particularly important employment destinations for people living in surrounding areas, but access will need 

strengthening. 

Further need definition  

Employment centres allow for easier access to employment for those living in middle and outer metropolitan 

areas and assist in distributing the benefits associated with economic activity from central Melbourne. These 

areas support Victoria’s economy through the realisation of agglomeration benefits, can significantly influence 

travel patterns across the metropolitan region and ultimately maintain and improve Melbourne’s renowned 

liveability (SGS 2013).  

As employment centres are often located at the heart of sub-regions in suburban areas, this enables local 

residents to have increased access to diverse employment opportunities, increasing the labour productivity within 

these areas and within surrounding catchments (Davies 2011). Employment centres also provide benefits to 

businesses, with the potential for greater links to clients, customers, workers and supply chains – contributing to 

the overall city and state economic output. 

Employment centres often originate through the development of a speciality focus of employment such as 

universities, research facilities, medical facilities or manufacturing enterprises. Employment centres may also 

attract further commercial activity to the area, increasingly supporting small-to-medium enterprises (State 

Government of Victoria 2014). In particular, Melbourne Airport and surrounds have the potential to broaden the 

range of uses by virtue of being an attractive location for a range of businesses including office, retail services 

and entertainment. Over the next 30 years, Melbourne Airport aspires to attract businesses to parcels of land 

such as the Melbourne Airport Business Park, the Melbourne Airport Cargo Estate, the Gateway Site, Gowrie 

Park and Melbourne Airport Office Park (Melbourne Airport 2013). Demand for infrastructure allowing for 

improved access to this economic centre is likely to increase within this period.  

Major employment centres are identified within Plan Melbourne as ‘national employment clusters’. By identifying 

these as clusters, the plan focuses on the growth and diversification of business activity, promoting job creation in 

these areas (State Government of Victoria 2014). Through the identification of national employment clusters, the 

plan aims to improve access to a diversity of employment opportunities and to improve the ability of businesses 

to leverage off their export and innovation potential to grow jobs in other industry sectors. Through the plan’s 

‘Economic Triangle’, Plan Melbourne focuses on infrastructure which supports integrated transport and land use 

planning to ‘link the expanded central city, national employment clusters and state-significant industrial precincts’ 

(State Government of Victoria 2014, p.7).  

Geographically, ‘middle’ ring suburbs of Melbourne are generally located between ~5km and ~20km from the 

CBD and are characterised by a pre-1970 pattern of development. The ‘outer’ ring suburbs of Melbourne are 

located between ~20km and the urban growth boundary (which can vary from 20km – 60km from the CBD), 

characterised by mainly post-1970 development.  

As documented in Plan Melbourne (2014) Melbourne’s employment clusters show significant growth in both 

population and number of jobs, with the clusters of Monash, Parkville and Dandenong South considered 

established while Sunshine, East Werribee and La Trobe are identified as emerging. Infrastructure needs within 

these areas are likely to differ for emerging and established areas, where Monash and Dandenong South may 

require infrastructure which increases capacity to meet current and future demand, while emerging clusters may 

require infrastructure to induce demand. 
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Existing transport initiatives for accessing employment centres include key rail and road connections between the 

CBD and major employment centres. Each major employment centre is located along a key road or rail network, 

often with existing access to both. With rising populations in outer-metropolitan areas and surrounding 

employment centres, it is increasingly important for infrastructure to strengthen links between these economic 

hubs. Although public transport and private car use are the main modes of transport used to access employment 

centres, it is also important to encourage greater participation in active transportation through infrastructure to 

improve access to employment centres. 

Spatial considerations  

Specific employment centres as identified within this Need are illustrated in Figure 79. These employment 

centres are spaced out around the metropolitan region, with varying distances from the main employment hub, 

the Melbourne CBD. Each employment centre is connected by road and rail infrastructure; however there is 

currently no direct rail connection to Melbourne Airport.
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Figure 79 Middle to outer Melbourne employment centres 

 

Source: AECOM 
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Each of these centres has a different industry profile. For instance, Monash is focused on education and research 

while Dandenong South is characterised by manufacturing. This implies that there may be a different set of 

transport needs for each employment centre. Some centres such as Dandenong may have greater need for 

freight access, while others (such as Latrobe) may have demand pressures from commuters travelling to and 

from work. Similarly, the connections between employment centres (including the Melbourne CBD) may be 

important, whether this be for the movement of people or goods. 

Figure 80 shows a matrix of road travel distances between the employment centres (including the Melbourne 

CBD). Travel distances to Dandenong South and East Werribee, at either side of the CBD, are the greatest from 

each employment centre and from Melbourne Airport, La Trobe and Monash. With increasing populations in and 

surrounding these areas, increased demand on these routes highlights the need for improvements to capacity on 

these road linkages.  

Figure 80 Activity centre road distance matrix (km) 

 

Source: Google Maps (2016) 

As shown in Figure 81 and Figure 82, access to employment in 2011 was fairly limited to Melbourne CBD and 

inner suburban areas. Through the base case modelling to 2046, it is predicted that access to employment will be 

improved along public transport corridors, particularly in eastern metropolitan Melbourne to Monash, Ringwood 

and Dandenong. Access to employment is improved on the west of the metropolitan region during this time, 

however is still fairly weak to Werribee and Sunbury.  
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Figure 81 Accessibility to employment by car and public transport 2011 

 

Source: Jacobs, ARUP and KPMG 2016 

Figure 82 Accessibility to employment by car and public transport 2046 

 

Source: Jacobs, ARUP and KPMG 2016 
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One of the factors which made these areas attractive as employment centres, is their proximity to existing 

transport infrastructure. Figure 83 through Figure 85 highlight the connection between high volume road corridors 

and the location of employment centres. Victoria’s metropolitan rail network generally services the identified 

employment centres well, however services appear to be less frequent to East Werribee, Broadmeadows and La 

Trobe, with no rail connections to Melbourne Airport (Figure 84). 
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Figure 83 Metropolitan road network volumes 

 

Source: VicRoads (2016) 
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Figure 84 Metropolitan rail network 

 

Source: PTV (2016) 
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As the future employment clusters develop, transport service provision will need to increase to meet demand 

from commuters. As shown below, the metropolitan bus network has frequent services to the majority of the 

identified employment centres; however bus linkages to East Werribee appear to be limited and less frequent. An 

example of this increased provision could be the implementation of a high-capacity bus route to East Werribee, 

similar to those which service other employment clusters (see Figure 85). Improved access and connectivity will 

be achieved by multiple mode solutions, including road infrastructure improvements, public transport and walking 

and cycling paths. 
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Figure 85 Metropolitan bus network 

 

Source: PTV (2016) 
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Timing considerations 

Over the next 30 years, the population of Melbourne’s middle and outer suburbs is expected to increase 

substantially. Figure 86 shows the expected population growth in the metropolitan regions in the next 15 years.  

Figure 86 Metropolitan regions population growth 2013 - 2031 

 

Source: State Government of Victoria, Plan Melbourne (2014) 

Indicative timeframes of activities in the middle and outer ring suburban employment centres for next 30 years 

are provided below: 

0 – 5 years (2016 – 2021) 

The level crossing removal program will continue to improve local traffic flows and allow for greater public 

transport provision in the growth areas. The Monash freeway upgrade will allow increase capacity by an 

additional 2,000 vehicles in the peak periods and the CityLink – Tullamarine Freeway widening project will 

increase the freeway capacity by 30 percent. These works are in response to the congestion currently 

experienced around the more established employment centres. 

Infrastructure demand will be dependent on population growth within the 0-5 year period. The population is 

expected to increase from 4.6 million in 2016 to over 5 million in 2021 in Greater Melbourne (ABS 2014). This 

represents an increase of 10 percent during this time frame.  

5 – 10 years (2021 – 2026) 

Melbourne Metro will be completed in this time period, increasing the train service level through the Monash and 

Dandenong South employment centres, and potentially reducing congestion on the Monash Freeway. The level 

crossing removal program will continue, with station precincts being transformed to enable more active transport 

within the activity centres as a result of improved and enhanced cycling and walking networks. 

Infrastructure demand will be dependent on population growth within the 5-10 year period. The population is 

expected to increase from approximately 5 million to 5.5 million in 2026 in Greater Melbourne (ABS 2014). This 

represents an increase of 8.2 percent during this time frame.  
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10 – 15 years (2026 – 2031) 

Linking Metropolitan Melbourne’s freeway network will offer better connectivity for the Melbourne employment 

centres along with improved public transport connectivity coming from improved rail signalling and a greater 

number of high capacity SmartBus routes on the network. 

The population is expected to increase from 5.5 million in 2026 to almost 6 million in 2031 in Greater Melbourne 

(ABS 2014). 

As demands on road infrastructure increase, the average trip to national economic centres (at AM peak times) 

with private vehicle is projected in 2031 as 23.2 minutes, with an average trip time of approximately 84.4 minutes 

for public transport (KPMG, Arup and Jacobs 2016).  

By 2031, it is anticipated that 78.4 percent of people will live within 30 minutes’ drive of a national economic 

cluster. Access to NECs over the same timing via public transport is much lower. By 2031, the percentage of 

people within 30 minutes of a national employment centre on public transport is estimated at 2.0 percent (KMPG 

Arup and Jacobs 2016). The low percentage of people within 30 minutes of a public transport journey highlights 

the need for greater public transport infrastructure provision and density in these areas and the need to increase 

focus on the efficiency of public transport to national economic centres.  

15 – 30 years (2031 – 2046) 

Over the 2031 – 2046 period, the population of the established employment centres will increase faster than other areas. 

The population is expected to increase from 5.9 million in 2031 to 6.7 – 6.9 million people in 2046 in Greater 

Melbourne (ABS 2014). Overall, the population growth within greater Melbourne through time suggests growing 

demand for all types of infrastructure enabling access to employment centres. 

Average trips in private vehicles to national economic centres (at AM peak times) are projected to increase to 

26.0 minutes long in 2046, with public transport trips decreasing in time slightly to 83.2 minutes (KPMG Arup and 

Jacobs 2016). This may show the increasing effectiveness of the public transport system and the increasing 

demand on road networks throughout this time period driven by population growth in outer metropolitan areas.  

The percentage of people living within 30 minutes’ drive of a national economic cluster would decrease to 69.1 

percent possibly due to the continuation of urban sprawl within Melbourne’s fringe areas; however the percentage 

of people living within 30 minutes’ of public transport trip would increase to 2.7 percent (KPMG Arup and Jacobs 

2016). This indicates that the existing public transport may be increasingly effective in servicing local 

communities as infill development is encouraged around public transport corridors.  
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Need 12 – Improve access 
to jobs and services for 
people in regional and rural 
areas 

 

Summary of need description  

Along with Melbourne, Victoria’s regions play an important role in the state’s economy, making significant 

contributions to sectors such as agriculture, tourism and energy production. Some of Victoria’s regional cities are 

also growing strongly (in line with the broader trend towards urbanisation). There are, however, barriers to 

accessing jobs and services in the regions including comparatively poor digital and transport connectivity. 

Further need definition 

Outside of metropolitan Melbourne, Victoria’s rural areas are divided into five regions – Barwon South West 

region, Gippsland region, Grampians region, Hume region and the Loddon Mallee region (Regional Development 

Victoria 2016; Victoria in Future 2015, Figure 87). Victoria’s regional areas play an important role in the state’s 

economy, particularly with contributions to agriculture, tourism and energy production.  

Figure 87 Victorian Regions and Regional Cities 

 

Source: Regional Development Victoria 2016 

Regional Development Victoria (2016) also identifies ten major regional cities as the major hub of jobs and 

services within regional areas. These cities include Ballarat regional city, Bendigo regional city, Geelong regional 

city, Horsham regional city, Latrobe regional city, Mildura regional city, Shepparton regional city, Wangaratta 

regional city, Warrnambool regional city and Wodonga regional city. Due to a period of strong investment in 

Victoria’s regions, people are increasingly attracted to regional centres, however, the growth is not even 

throughout Victoria (Victoria in Future 2015). Around 40 percent of all regional population growth to 2031 is 
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concentrated within the cities of Greater Geelong, Bendigo and Ballarat, with a number of smaller regional towns 

reflecting slow growth rates, and some areas are declining (Victoria in Future 2015).  

Although metropolitan Melbourne serves as the major economic centre of Victoria, regional centres are 

increasingly offering a wider range of services and employment opportunities. Structural economic change and 

globalisation of the economy has had a significant impact on regional and rural Victoria, with the shift from 

manufacturing to the growth of business service activities such as retail, healthcare and professional, scientific 

and technical services (Victoria in Future 2015). Transport infrastructure in these areas will need to cater to the 

dispersed nature of these centres, with more local public transport trips to employment hubs and retail centres 

within these regional and rural centres. 

Historically, regional centres have tended to grow through the increasing specialisation of manufacturing and 

services linked to their resource base, infrastructure and locational endowment (Beer and Clower 2009). These 

cities therefore have the opportunity to expand services to value add to the manufacturing and agriculture or 

other industry within the region. The expansion of regional cities is also often attributed to the growth in regional 

real estate, regional building activity, regional land sales and regional land and housing affordability in these 

areas, when compared to metropolitan Melbourne (Regional Cities Victoria 2003). Over the next 30 years, 

infrastructure will be required to respond to the expansion of regional cities, with focus on transport within, to and 

from regional centres.  

Improved access to jobs and services in regional and rural Victoria can be achieved through two distinct means – 

digitally, and through utilisation of transport infrastructure. Both these methods have aspects of making access 

both quicker and easier, although delivery of these benefits can vary.  

Digital access to jobs and services is an expanding means of alternative access, having only become feasible in 

the last 10-15 years. Where remote communities were previously at the periphery of the global market, through 

the advancement of technology networks, regional and rural areas are increasingly becoming less remote 

(Kramer, Urquhart & Schmitt 2009). Individuals are able to work and access essential services from home, where 

traditionally extensive transportation would have been required.  

The key enabler to allow people to access employment and services online is adequate internet connections and 

the provision of mobile telecommunication services, as well as the availability or practicality of online services. 

People in regional and remote areas may experience barriers such as geographical isolation, lack of awareness 

of services available in the region and limited local employment opportunities (Victorian Council of Social 

Services (VCOSS) 2014). The adequate provision of services and infrastructure would be required to match 

demand in growing regional centres and to be maintained in regional areas where population growth is slow or 

negative. Regional and rural Victoria has an established transport network which can be used to access jobs and 

services and can be split in to four asset classes:  

- Roads (for private and public transport) 

- Rail (for public transport and freight) 

- Walking/cycling paths 

- Airports. 

The use of these assets are varied, however they all enable people to access employment and services. Public 

transport infrastructure is a key to empowering the population within Victoria’s regions to access jobs and 

services (VCOSS). Appropriate planning of transport and services infrastructure will assist in improving labour 

mobility and job diversity and availability.  

Spatial considerations 

Regional centres are expected to receive the major share of growth within regional Victoria over the next 30 

years (Victoria in Future 2015). For example, Geelong is expected to attract an additional 210,000 residents by 

2050, increasing its total population to approximately half a million. This trend is also expected to continue in 

other regional centres as shown in Figure 88. High levels of growth are particularly expected within the peri-urban 

areas and regional centres of Bendigo, Ballarat, Geelong and Wodonga. Lower rates of growth, including decline, 

are anticipated for the remote LGAs to the far west and the far east of the state.
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Figure 88 Forecast population growth rates 

 

Source: VIF 2015 and Victorian Government unpublished population projections 2015
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Digital Connectivity 

As internet and mobile connectivity is increasingly essential in accessing jobs and services, Figure 89 and Figure 

91 illustrate the current deficiencies in rural and regional Victoria. More people indicated having access to the 

internet within Melbourne’s metropolitan region when compared to the state’s western regions, with LGAs of 

Buloke, Central Goldfields and Hindmarsh recording limited internet connectivity at home. This highlights the 

opportunity for digital infrastructure to be introduced into these communities, where internet connections may not 

be feasible due to geographical isolation or where internet is less affordable for households.  

The National Broadband Network (NBN) Program is responsible for providing wholesale services to landline 

phone companies and internet service providers who offer NBN plans for homes and businesses, aiming to 

increase the number of people with access to fast broadband. On the 27
th

 of July 2016, as shown in Figure 90, 

the areas to broadband through this program are largely located within the coastal areas of the east and west 

and north of metropolitan Melbourne within the regions of Bendigo, Echuca and Shepparton.  

When compared with Figure 88 and Figure 89, the current implementation of broadband within the highest 

growth areas and the areas reporting the least access to internet, greater connectivity may still be required within 

the states north-west. To accommodate the projected growth for the Mitchell LGA and areas surrounding 

Geelong, infrastructure will need to consider increased access and availability to internet and communications 

technology.  

Mobile connectivity is also essential for accessing jobs and services in regional and rural areas. As shown in 

Figure 91, mobile blackspots are experienced on the east coast of the state, where geographic limitations may 

limit connectivity. Blackouts are also common within the LGAs of Bendigo and Colac Otway. As these areas are 

anticipated to grow, infrastructure will be required to match increasing demand for mobile connection.  
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Figure 89 Access to internet at home 

 

Source: Census 2011 
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Figure 90 NBN network rollout map 

 

Source: NBNco at <http://www.nbnco.com.au/learn-about-the-nbn/rollout-map.html>. 
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Figure 91 Mobile blackspots 

 

Source: Department of Communications and the Arts (2015) 
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Transport Infrastructure 

There are three modal options supported by Victoria’s transport infrastructure which can be utilised to improve 

access to jobs and services for people in regional and rural areas. These include: 

- Private transport (private vehicle driving on the State’s road network) 

- Public transport (train using the rail network, bus and taxi using the road network) 

- Active transport (walking and cycling on dedicated paths or the road network). 

The adequacy and the coverage of each of these methods are considered spatially within rural and regional 

Victoria below.  

Road Network 

Used across all three modes of transport, the State’s regional road network enables people to travel between 

rural areas, regional centres and metropolitan Melbourne.  

Figure 92 illustrates Victoria’s regional road network and daily traffic volumes. Road transport networks are 

busiest between metropolitan Melbourne and the regional centres of Geelong, Ballarat, Bendigo, Shepparton, 

Wodonga and Traralgon. With the populations of these cities set to increase, the road infrastructure connecting 

these regional areas with jobs and services in metropolitan Melbourne will need to match demand.  
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Figure 92 Regional road volumes (VicRoads, 2016) 

 

Source: VicRoads (2016) 
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Rail Network 

The regional rail network (along with regional coach network) is illustrated in Figure 93. 

This shows the routes available from metropolitan Melbourne to regional centres, as well as between regional 

centres. The existing regional rail network successfully connects with the regional towns of Geelong, Ballarat, 

Bendigo, Traralgon and Wodonga. Smaller regional townships across the state are connected to other regions 

through the regional coach network.  

In addition to the regional coach network, there are also local bus networks available within a number of the 

regional centres. Figure 94 illustrates the service levels available across the state. Within the regional centres of 

Geelong, Ballarat, Bendigo and Traralgon, the networks are more extensive than smaller towns within the region. 

As other regional townships grow, they may require greater provision of public transport services, depending on 

the nature and location of the urban growth.  
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Figure 93 Regional PT network 

 

Source: PTV (2016) 
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Figure 94 Regional bus network volumes 

 

Source: PTV (2016) 
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Active Transport 

The use of active transport to access jobs and services is most feasible within the urban centres, reflecting the 

greater density of residential and commercial activity and the relatively short distances between peoples’ places 

of domicile and employment. Over the last 10 years, regional cities have developed integrated transport 

strategies, which outline plans for enhanced walking and cycling infrastructure in the future. 

Examples of these documents include: 

- Greater Geelong Cycle Strategy 

- Greater Bendigo Walking and Cycling Strategy 

- Ballarat Bicycle Strategy. 

An example of a regional town cycling network can be seen in Figure 95 below. 

This indicates that regional cities recognise the importance of providing active transport infrastructure and the 

health, social, economic and environmental benefits that this can have in regional areas (Garrard 2009). With 

residents in Melbourne and regional centres in Victoria averaging on 3.3 short trips per day, by increasing focus 

on active transport infrastructure, this would provide people with the opportunity to achieve the recommended 

three 10‐minute periods of moderate to vigorous physical activity on most days (Australian Government: 

Department of Health 2014).  
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Figure 95 City of Greater Geelong Cycling Network 

 

Source: City of Greater Geelong Cycling Strategy (2008) 
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Timing considerations 

As populations are predicted to decline in rural areas and grow in regional centres, the Government will need to 

decide how best to provide infrastructure to these communities. Trends indicate that working from home and ‘e-

commuting’ are not as prevalent as previously predicted, although the ability to offer essential services over the 

internet (such as access to health and justice services) may attenuate the need for more capacity in existing 

transport infrastructure.  

Due to the rapid and diverse nature of global technological change, it is unclear how technological change will 

affect demand for transport infrastructure over the next 30 years; however, general trends indicate a continuation 

towards greater urbanisation (see Figure 96). 

Figure 96 Regional urbanisation trend 

 

Source: Trends – Infrastructure and Transport to 2030 (2014)  

Indicative timeframes for impacting access to jobs and services for people in regional and rural areas for the next 

30 years are provided below: 

0 – 5 years (2016 – 2021) 

Regional highway duplication projects continue to be rolled out across the network to improve the safety of roads 

in regional and rural areas. More bicycle lanes and paths are anticipated to be added to regional centres and 

local bus services will continue to be improved. The number of bus and coach journeys undertaken between 

regional centres will increase as public transport service provision improves.  

5 – 10 years (2021 – 2026) 

Much the same as the previous time period, the highway duplication works will have reached Victoria’s borders. 

Strong population growth continues to occur in the regional centres with rural areas still in decline. Electrifications 

of rail lines will continue to peri-urban areas, increasing the connectivity to the city. 

By 2026, Victoria’s regional population is projected to be approximately 1.6 million (Victoria in Future 2015). The 

largest proportion of growth is anticipated to be within the Local Government Areas of Greater Geelong, Mitchell, 

Greater Bendigo, Ballarat and Baw Baw (Victoria in Future 2015).  

10 – 15 years (2026 – 2031) 

Moving beyond the period of confirmed infrastructure projects, population forecasts show regional centres 

growing significantly. New higher-capacity regional trains will be on the network and the potential to electrify rail 

to these centres increases. 
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By 2031, Victoria’s regional population is projected to be approximately 1.65 million (Victoria in Future 2015). The 

largest proportion of growth is anticipated to be within the Local Government Areas of Greater Geelong, Mitchell, 

Greater Bendigo, Ballarat and Baw Baw (Victoria in Future 2015).  

15 – 30 years (2031 – 2046) 

By 2046 Victoria’s regional population is scheduled to reach over 2.0 million people (VIF 2015 published data) 

increasing the need for infrastructure in these areas to access both jobs and essential services. This is an 

increase of close to 50 percent from present day levels. 
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Need 13 – Improve the 
efficiency of freight supply 
chains 

 

Summary of need description  

Freight volumes across Victoria are expected to increase over the coming decades, though demand will be 

influenced by a number of factors including technological advances (such as 3D printing) and the consumer shift 

from goods to services. There is a need to plan ahead for port capacity and address pressures across the freight 

network to improve transport efficiency. 

Further need definition  

Victoria is considered as the freight and logistics capital of Australia, due to natural geographic advantages and 

the provision of strategic land and corridors (State Government of Victoria 2013). This freight and logistics sector 

supports other key sectors of the State’s economy such as manufacturing, agriculture, mining, wholesale and 

retail commerce whilst also generating economic benefits for the state by servicing the needs of New South 

Wales, South Australia, Tasmania and New Zealand.  

Because of this critical role, the efficiency of the sector’s operations is a key driver of productivity throughout the 

broader economy. The National Land Freight Strategy (Commonwealth of Australia 2013) focuses on freight as 

the ‘integrated and multi-modal transport and logistics system’, identifying the major freight precincts as ‘ports, 

airports, intermodal terminals, collections and distribution centres and industrial precincts – and the road and rail 

links that connect them’.  

Overall, the total freight task in Victoria, including freight moved within Victoria and the Victorian leg of all freight 

moved by road, rail and sea to and from interstate destinations, is forecast to continually increase as shown in 

Figure 97. 

Continued growth in freight volumes creates a range of increasingly complex challenges for governments, 

industry and the community and is identified as a major priority for all levels of government, to meet these 

infrastructure needs into the future. The two drivers of Victoria’s growing need for greater efficiency in freight 

supply chains are ensuring adequate capacity to meet demand through gateway ports and the reduction in 

congestion on the primary freight network. These two key factors are further explored below. 
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Figure 97 Victorian freight task forecast 

 

Source: Victoria – The Freight State (The Victorian Freight and Logistics Plan) (State Government of Victoria 2013) 

Capacity constraints  

Capacity constraints are the main driver of the need for improved efficiency for freight in Victoria from both 

businesses and private consumers. If the capacity of the freight network does not meet future demand, future 

consequences impact upon Victoria’s economic and social capital due to the increasing reliance upon the timely 

receipt and transfer of goods within Victoria, interstate and internationally. 

The future of freight is increasing demand, as was described in Victoria’s Freight Futures – Victorian Freight 

Network Strategy (2008) due to economic growth, the globalisation of supply chains, the use of larger vessels 

and the implementation of more efficient freight and logistics systems. The freight task is also expected to grow 

due to strong population growth and increasing consumption.  

Future growth is anticipated to increase the need to better integrate the port with its hinterland and to manage the 

difficulties involved in sustaining ports in built-up and increasingly residential inner urban settings. Improved 

productivity in road and rail modes will be needed to support this greatly expanded port task (State Government 

of Victoria 2008). 

Managing congestion 

Managing congestion has the potential to offer significant benefits for reliability and cost effectiveness across the 

supply chain. The Freight Futures – Victorian Freight Network Strategy (2008) acknowledges that the 

management of increasing levels of traffic and associated congestion is a challenge faced by most large cities 

around the world, and is often associated with loss of amenity, increasing travel times and environmental 

damage, with the potential to have significant impact on the liveability of cities and the efficiency of the economy. 

Congestion affects all types of traffic, however the impacts of congestion on road freight has the potential to 

greatly impact on the price of goods and the rate of consumption within the State.  

Plan Melbourne (2014) supports this by encouraging improvements to the public transport network, to maximise 

the number of passenger journeys by train, tram and bus, rather than by car, as a crucial component to reducing 

congestion and protecting the competitiveness of Victoria’s freight industry.  

The benefits of reduced congestion are not limited to freight supply chains, with both communities and the 

environment increasingly dependent on the free movement of freight vehicles. 

Spatial considerations  

Across the state, Victoria provides road and rail infrastructure for freight and transport, depending on location, 

access, supply and demand. Figure 98 and Figure 99 show the principal freight networks around Victoria which 

are used for the majority of all freight movements. Rail infrastructure provisions for the freight task service most 
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regions in the state and most major regional centres. Rail infrastructure is often supplemented by freight capable 

road infrastructure along major routes. Due to the nature and cost of road infrastructure, shorter freight tasks 

within regional Victoria are often conducted by road freight. Between Wodonga and Bairnsdale, in the State’s 

north-east, there are no current freight connections due to the varying terrain within the Alpine National Park and 

the Yarra Ranges.  

Figure 98 Victoria's Existing Principal Freight Network - Rail 

 

Source: Victoria – The Freight State (The Victorian Freight and Logistics Plan) (State Government of Victoria 2013) 
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Figure 99 Victoria's Existing Principal Freight Network - Road 

 

Source: Victoria – The Freight State (The Victorian Freight and Logistics Plan) (State Government of Victoria 2013) 

Within metropolitan Melbourne, the principal freight networks are mostly road infrastructure, with all rail modes 

connected either to the Port of Melbourne or Melbourne CBD. Road freight utilises a number of Melbourne’s 

major transport corridors for travel into and from the city centre and surrounds, highlighting the commonness of 

interaction with other modes of transport and often exacerbating congestion on these routes.  
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Figure 100 and Figure 101 show the direction and magnitude of freight flows around Victoria. The heaviest freight 

flows are observed to/from the NSW border between Albany and Melbourne, between the port of Portland and 

the City of Heywood, between Geelong and Melbourne. Imports and exports interstate and internationally from 

Melbourne also represent heavy freight flows. Medium freight flows are distributed across the state, however as 

demand for the freight task increases, these flows may increase in importance.  

Figure 100 Regional freight flows 

 

Source: Freight Futures – Victorian Freight Network Strategy (State of Victoria 2008) 

Freight flows in metropolitan Melbourne are greatest within Epping, Melbourne CBD and the Port of Melbourne 

and between the CBD and the east / south-east of the metropolitan area. Areas experiencing major freight 

activity include Braybrook / Derrimut, Broadmeadows /Epping, the City Centre and the areas west of Dandenong. 

Road and rail freight infrastructure in these areas is of high importance to the productivity of the freight task and 

the economic and social productivity of the state.  
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Figure 101 Metropolitan freight flows 

 

Source: Freight Futures – Victorian Freight Network Strategy (State of Victoria 2008) 

Regional Victoria generates around a quarter of the state’s economic output and one third of exports. The State 

Government of Victoria’s Victoria – The Freight State (2013), highlights the importance of strategies maximising 

the value of the existing transport infrastructure to remove bottlenecks in regional supply chains, ensuring that 

regional businesses can readily access export ports and domestic markets and that retail costs remain 

competitive.  

Within metropolitan Melbourne, pressures on freight can include the impact of private vehicles on increasing 

congestion, the decreasing availability of industrial land along strategic freight routes and the increasing 

intensification of development with potential conflicts between competing or incompatible land uses along some 

routes and locations (Austroads 2003). The Port of Melbourne is Australia’s largest container and general cargo 

port, handling 35 percent of the nation’s container trade (State Government of Victoria 2014). The general road 

network within urban, suburban and regional areas plays an important role in enabling freight deliveries, with 99 

percent of metropolitan freight by volume carried on Melbourne’s roads (State Government of Victoria 2014). The 
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future of planning for freight in Victoria will need to consider the accommodation of the increase in freight 

volumes and capacity issues on roads, rail and in ports.  

Timing considerations 

Timing considerations for the future of the freight sector rely heavily on a multitude of factors including the 

adoption of new technology, changes to consumer tastes and preferences (imported vs. exported goods), global 

macroeconomic factors and, ultimately, the forecast freight demand volumes including interstate freight as well as 

international freight movements. The policy settings of future governments will also have an effect on the timing 

of key projects and how the network is shaped in the future. 

Travel times are expected to increase under a ‘business as usual’ scenario. If this is compounded with general 

operating cost increases, which are forecast to increase by a factor of 2.5 by 2030, Victoria’s international 

competitiveness will be adversely affected.  

Anticipated timeframes for the next 30 years are provided below: 

0 – 5 years (2016 – 2021) 

The sale of the Port of Melbourne is scheduled to occur within the next five years, the effect of which on capacity 

is currently unknown. Notably, current oil prices are historically low making transport more affordable than it was 

previously predicted.  

The total Victorian freight task is estimated to be approximately 75 billion net tonne-kilometres (ntk) per annum 

(State Government of Victoria: Rail Freight Alliance 2013) with freight volumes across all transport modes 

expected to grow by close to 50 percent by 2020 (State Government of Victoria 2008). 

 5 – 10 years (2021 – 2026) 

Construction of the Western Distributor is completed (~2022) and Melbourne Metro is completed (~2026). These 

projects are anticipated to reduce congestion on the roads and allow for quicker and more predictable freight 

flows along the primary freight network in Victoria.  

The total Victorian freight task is estimated to be approximately 90 billion ntk per annum, an increase of 20 

percent from the previous five-year period (State Government of Victoria: Rail Freight Alliance 2013). 

10 – 15 years (2026 – 2031) 

Moving beyond the period of confirmed infrastructure projects, the forecasted container trade at the Port of 

Melbourne is expected to top 6.6 million twenty-foot equivalent units (TEU) per annum (State Government of 

Victoria: Rail Freight Alliance 2013), with the total freight task rising again to approximately 115 billion ntk per 

annum. 

Freight volumes across all transport modes are expected to grow by around 100 percent by 2030 from today’s 

levels (State Government of Victoria 2008), with the number of tonnes of freight moving by road around 

metropolitan Melbourne also estimated to almost double by 2030 (State Government of Victoria 2008). 

15 – 30 years (2031 – 2046) 

By 2046 Victoria’s population is expected to reach 9.4 million people (VIF 2015 published data) pushing Victoria’s 

freight task to approximately 170 billion ntk per annum (State Government of Victoria: Rail Freight Alliance 2013). 

This is an increase of over 125 percent from present-day level and is intrinsically linked with gross state product, 

as economic activity will ultimately dictate the amount of goods and services required per person.  

Total container trade through the Port of Melbourne is projected to increase at least four-fold to eight million 

containers (TEUs) by 2035 (State Government of Victoria 2008). This growth will increase the need to better 

integrate the port with its hinterland and to manage the difficulties involved in sustaining ports in built-up and 

increasingly residential inner urban settings. 
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Need 14 – Manage threats 
to water security, 
particularly in regional and 
rural areas 

 

Summary of need description  

Victoria’s history of drought makes us acutely aware of how important it is to manage water resources 

sustainably. The demands of a growing population and climate change will put this resource under further 

pressure. The impacts of water scarcity affect the state as a whole, but are most acutely felt in regional and rural 

areas. 

Further need definition  

The United Nations (UN) defines water security as: 

“…[the] capacity of a population to safeguard sustainable access to adequate quantities of 

acceptable quality water for sustaining livelihoods, human well-being, and socio-economic 

development, for ensuring protection against water-borne pollution and water-related disasters, 

and for preserving ecosystems in a climate of peace and political stability“ (UN 2003). 

In Victoria, areas that can access climate-independent supply from the Wonthaggi Desalination Plant have a very 

high level of security (Deloitte 2016, p.47). However, water supply networks in Victoria’s regions are typically 

supplied from dams and local catchments and have limited connection to a source that is independent of climate. 

This causes lower resilience levels within rural and regional areas compared with metropolitan Melbourne 

(Deloitte 2016, p.4). 

Accessibility to water and water security is extremely dependent on climate (Misra 2014). The experience of the 

Millennial Drought in Victoria and the subsequent years of high rain fall encouraged the consideration of climate 

change in infrastructure planning with the pressure of increasing potential impacts to water security and wider 

social, economic and environmental conditions. Between 1997 and 2009 during the Millennial Drought, Victoria 

recorded the lowest annual inflows to storages recorded, resulting in conditions well outside the boundaries in 

which the water supply systems and water sharing rules across Victoria were designed to operate (DELWP 

2016). Where water resources were so scarce that existing sharing arrangements were not feasible, the Water 

Act 1989 enabled the Minister for Water to declare a water shortage, qualifying rights and declaring new 

temporary rules for how water must be used to meet essential needs (DELWP 2016). This event has enabled a 

number of infrastructure and policy measures to be implemented across Victoria to ensure that water 

corporations are equipped to manage through a range of water availability scenarios in the event of further 

qualification of rights required for unforeseen circumstances (DELWP 2016). 

Extended drought conditions evidently increase the pressure on the existing water supply network. Although 

there have been some recent infrastructure improvements aiming to increase resilience within areas connected 

to the Melbourne water system, such as the Victorian Desalination Plant, regional and rural Victoria are still 

vulnerable to the often unpredictable stresses associated with climate change.  

Victoria’s Department of Environment, Land, Water and Planning (DELWP) has implemented sustainable water 

strategies for the Western Region, Northern Region, Central Region and the Gippsland Region of the state. 

These sustainable water strategies set out long-term plans to secure the water future, identifying threats to water 

availability and identifying policies and actions to help water users, water corporations and catchment 

management authorities manage and respond to those threats over the next 50 years (DELWP 2015). Within 

these plans, actions include reviewing water restrictions and permanent water savings measures and improving 

understanding of risks to water resources, including climate variability and uses of water that are outside the 

entitlement framework.  

DELWP is also currently developing a new water plan, Water for Victoria, to set the strategic direction for water 

management in Victoria. The Discussion Paper aims to increase the water sector’s focus on mitigation and 

ensuring that the water sector continues to adapt to climate change and develop resilient and liveable cities and 



 

 

Need 14 – Manage threats to water security, particularly in regional and rural areas 

 

Page 134 

towns (DELWP 2016). Although the Millennium Drought and subsequent flooding resulted in significant reforms 

and improvements to the planning and distribution of water within Victoria, uncertainty surrounding future climate 

conditions requires continued development and adaptation of management of water security systems to meet the 

needs of the future population.  

In the next 30 years, Victoria’s population is set to rise, with a majority of the growth to be absorbed into 

metropolitan Melbourne and regional cities Victoria. In 2046, Victoria’s population is projected to increase to 9.5 

million people, with major growth predicted in regional LGAs such as Greater Geelong, Mitchell, Greater Bendigo 

and Ballarat (Victoria in Future 2015). Greater demand will be placed on the water supply within these areas. 

Without adequate management of water security in these regions, Victoria’s regional and rural areas would be 

increasingly vulnerable to the effects of climate change.  

Without adequate management of threats to water, extreme climate events have the potential to impact on the 

ecology and the productivity of Victoria’s regions. Potential effects include a decline in native animal and plant 

population and reduced agricultural production (Steffen 2015). Reduced agricultural production as a result of 

water scarcity has great impact on the Victorian economy through the potential decline in Victorian (and overall 

Australian) food exports. Australia's contribution to international trade in wheat, meat and dairy products is 

substantial; therefore water scarcity also has the potential to affect global food prices (Qureshi, Hanjra & Ward 

2013). With the focus on local Victorian produce, decreased agricultural productivity could impact on employment 

in rural areas and the local economies within Victoria’s regions.  

Water scarcity is also a large risk for areas susceptible to bushfires. In Victoria, the majority of the state (aside 

from dense urban areas within metropolitan Melbourne) is designated as a ‘Bushfire Prone’ area. Previous 

bushfire events across Victoria have interfered with the productive capital stocks, natural resources and 

environmental services of place, affecting production and consumption possibilities (Ganewatta & Handmer 

2006). In previous bushfire shock events, isolated and remote communities have had the highest risk of damage 

to property and loss of life (Victorian Parliament 2009). Water infrastructure in rural and regional areas should be 

increasingly resilient to threats such as drought and bushfires, to ensure the availability and accessibility of water 

through time.  

Spatial considerations  

Water Supply 

There are 19 water businesses in Victoria – three that supply Melbourne, 13 that supply regional Victoria and four 

that supply rural Victoria (some businesses provide water to more than one sector). The regional and rural water 

businesses that are the focus of this need are discussed broadly below. 

There are 13 regional water corporations in Victoria that supply potable water and manage sewerage services to 

regional urban customers. The approximate management areas of these corporations are shown in Figure 102. 
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Figure 102 Victoria’s regional water corporations 

 

Source: Victorian Water (2016) 

There are four rural water corporations in Victoria that provide water supply, drainage and salinity mitigation 

services for domestic and stock purposes. These four corporations also provide bulk water supply services to the 

State’s 13 regional water corporations. The approximate management areas of the four rural water corporations 

are shown in Figure 103. 
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Figure 103 Victoria’s rural water corporations 

 

Source: Victorian Water (2016) 

Recycled water 

The percentage of effluent recycled by Victorian water businesses differs widely across the state and can be 

seen below in Table 14. 

 Businesses located in the north which is the driest part of the state, recycle the most water due to large quantity 

of agricultural land close to treatment plants. East Gippsland is the exception; recycling most or all of its effluent 

every year. Whilst the high use of recycled water in some areas is positive, it is not used as drinking water 

anywhere in Victoria and there remain opportunities to more utilise the recycled water for more beneficial use. 
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Table 14 Recycling by Victorian water businesses (percent of effluent recycled) 

 2010-11 2011-12 2012-13 2013-14 2014-15 

GWMWater  78   105   101   83   100  

East Gippsland   99   90   99   96   100  

Goulburn Valley   40   79   80   94   85  

Western   51   64   65   75   72  

Lower Murray   48   44   45   56   51  

Coliban   20   43   41   32   37  

North East   16   25   32   25   32  

Yarra Valley   21   21   26   29   32  

South East   11   17   23   24   29  

Wannon   7   12   17   12   20  

Barwon   9   15   20   19   20  

Westernport   11   9   18   18   19  

Melbourne Water  14   15   16   16   16  

Central Highlands   12   17   18   16   15  

Gippsland   4   4   7   5   8  

South Gippsland   1   2   4   3   4  

City West   3   24   18   3   3  

Source: Essential Services Commission (2015) 

Victorian water grid 

Throughout the Millennial Drought there has been significant investment in Victoria’s Water Grid, for example, 

regional cities like Ballarat and Bendigo were connected to the Goulburn system. Recent infrastructure 

improvements in the north-west that minimise water losses and connect the Wimmera Mallee System to the 

Murray River means that many smaller rural towns are less exposed than they were previously. Rural towns in 

north and north-east Victoria and a small number of systems in the south of the state generally have lower water 

security. These areas often have small storages or unreliable rainfall, and no pipeline connecting them to or 

rainfall-independent sources or larger supply systems (Deloitte 2015). 

Water demand 

The demand for water in rural areas is directly related to conditions in agricultural markets and seasonal rainfall 

conditions. All other things being equal, hot and dry conditions will continue in the future to create a greater 

demand for water, as will higher prices for agricultural commodities (Deloitte 2016, p.46). Rural water demand in 

the north of Victoria is capped by scarce supply and is ‘fully allocated’ to either the environment or consumptive 

use, despite improvements implemented during the Millennial Drought.  

Storage levels largely determine the level of allocations annually available for rural purposes and intra-and inter-

state trade determine which geographic regions and sectors use or sell water. This trade is possible due to 

infrastructure connectivity, including use of the natural ‘run of river’.  

Rural water supply networks lack access to climate independent water sources and/or interconnectivity between 

systems to allow to water to be shared across the State, which can leave some farming communities in very 

difficult situations while others have access to ample water supply. The resultant impact on farming communities 

and agricultural business can be significant.  

Allocation of water diversions based on demand in 2013-14 is shown in Figure 104. 

 below. 
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Figure 104 Water diversions based on demand, 2013-14 

 

Source: Infrastructure Capability Assessment – Water and Waste, Infrastructure Victoria, 2016 

Urban water restrictions in regional Victoria 

Water restrictions are managed by Victoria’s urban water corporations and are applied across the State in line 

with the Uniform Drought Water Restrictions Guidelines. Although all Victorian towns are subject to this uniform 

guideline, each Victorian water business has the option to grant exemptions in special circumstances to suit local 

conditions (DEPI 2015). Since 2011, permanent water saving rules apply to all areas of the state to reduce 

demand and to ensure water is used effectively. These mitigation techniques have impact on public gardens and 

lawns, fountains and water features, cleaning of hard surfaces, hand held hoses and residential or commercial 

gardens and lawns (DELWP 2016). 

The uniform scale has four key stages of restrictions, with increasing levels of severity. The trigger points for 

progression through each stage of water restrictions are outlined in the drought response plan of each water 

business. These plans also include contingency measures for temporary water supplies or savings beyond Stage 

4. 

The number of towns on water restrictions in Victoria between June 2008 and June 2014 is shown in Figure 105. 

Figure 105 Water restrictions in Victoria 

 

Source: Department of Environment, Land, Water and Planning, 2015 

Threats to water security 

During the worst years of the Millennial Drought (2006/07), rainfall was very much below average for the majority 

of Victoria and the lowest on record in the regional areas to the far west and north-east of the state (Figure 106). 

Following this drought, coastal areas at the south-west and south-east of the state experienced above average 

rainfall, where central Victoria and the state’s north-west regions continued to experience below-average rainfall.  

As discussed, bushfire events can often occur during times of drought, where land is dry and fuel is concentrated 

with adequate spacing (Geoscience Australia 2016). Due to the density of vegetation, regional and rural areas in 

Victoria are most vulnerable to bushfires. This is reflected by the designated Bushfire Prone Areas map (Figure 

107), where the majority of the state is included and considered to be at high risk during certain climatic 

conditions.  
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Water security should focus on these areas most vulnerable to drought conditions and bushfire events to reduce 

the overall impact and severity of each event.  

Figure 106 Drought conditions in Australia 

 

Source: Bureau of Meteorology via ABC <http://www.abc.net.au/news/2014-02-26/100-years-of-drought/5282030>. 
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Figure 107 Bushfire prone areas, Victoria 

 

Source: Land Services Victoria <https://services.land.vic.gov.au/landchannel/jsp/map/BushfireProneMapsIntro.jsp>. 

Future water security by region 

Table 15 highlights the following water future water security considerations for rural Victoria. 
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Table 15 Regional water security considerations 

Area Consideration 

Central Highlands 

 

- Rising temperatures and less regular rainfall will place pressure on the 

availability of water for household consumption.  

- An increased number of residents and workers may place pressure on 

existing water infrastructure, requiring significant upgrades pending current 

capacity levels.  

 

Loddon Mallee South 

 

- Rising temperatures and less regular rainfall will place pressure on the 

availability of water for household consumption. 

 

Barwon 

 

- Climate change is likely to mean a warmer and drier climate, although more 

frequent and intense downpours, more hot days and warm spells.  

- There are already challenges with dry soil salinity within the areas 

surrounding Geelong, which will increased climate change will impact on 

local food production. 

 

Wimmera Southern Mallee 

– Horsham 

 

- Poor soil conditions, rising temperatures and less regular rainfall could place 

pressure on food production in the surrounding hinterland. In this context 

the infrastructure implications concern:  

- The availability of water for agriculture from local sources and the Murray 

Darling Basin. 

- Recent pipelining of the Wimmera Mallee System, many small towns in the 

north-west are somewhat less exposed than previously. 

 

Gippsland – Latrobe City 

 

- There is likely to be continued growth in areas close to Melbourne (peri-

urban areas) and supporting infrastructure will be needed in these areas. 

- Poor soil conditions, rising temperatures and less regular rainfall could place 

pressure on food production in the surrounding hinterland.  

- The infrastructure implications concern: The availability of water for 

agriculture from local sources. 

 

Loddon Mallee North – 

Mildura 

 

- Continued growth in the food production sector may also place pressure on 

strategic infrastructure (including transportation (freight), food and water 

storage and irrigation). 

- With the frequency of droughts expected to rise due to climate change, 

pressure will be placed on dams, irrigation and other types of water 

infrastructure within the Loddon Mallee North region. 

 

Great South Coast – 

Warrnambool 

 

- A growing agriculture sector will place pressure on existing urban amenities 

such as on-site water. 

- Rising temperatures, less regular rainfall and increasing soil salinity could 

place pressure on food production in the surrounding hinterland.  

- The infrastructure implications concern: The availability of water for 

agriculture from local sources and the Murray Darling Basin. 

 

Hume – Shepparton, 

Wangaratta and Wodonga 

 

- Agriculture is likely to be significantly affected by climate change, including 

increased temperatures, fewer frosts, more hot days and warm spells and 

less rainfall. 

- Rising temperatures and less regular rainfall in the region, as well as poor 

soil conditions in the areas surrounding Wangaratta and Wodonga could 

place pressure on food production in the region.  

- The infrastructure implications concern: The availability of water for 

agriculture from local sources and the Murray Darling Basin. 

- Further challenges exist with dry soil salinity and flooding of low lying areas 

within the areas surrounding Shepparton, which combined with increased 

climate change will impact on food production. 

 
Source: SGS Economics & Planning, 2014 
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Timing considerations 

Due to environmental flow obligations, the amount of water available for consumptive use has gone down. Into 

the future, the amount of water available is likely to reduce further as Victoria meets its obligations under the 

Murray Darling Basin Plan. Rural water demand in northern Victoria is capped by supply due to water being ‘fully 

allocated’ to either environmental or consumptive use. In the longer term, state-wide usage is likely to continue to 

fall due to supply constraints, primarily in the Goulburn Murray Region. Climate change will also play an 

increasing role in the future as reduced rainfall will reduce the proportion of water entitlements that are actually 

available (Deloitte 2015). 

Short term 

Regional demand growth for water is generally low in the short term. The forecast capacity to meet growth is 

generally good; however some areas are still facing lower levels of water security than others (Deloitte 2015). 

As shown in Figure 108, as Victoria has come out of the Millennial Drought, spending on water Infrastructure has 

levelled out due to the completion of several major projects. Spending on water infrastructure is now largely on 

renewal projects (Deloitte 2015). 

Figure 108 Infrastructure spending, $million 

 

Source: Deloitte (2015) Note: no data available for Lower Murray Water beyond 2017-18. Excludes Lower Murray Water modernisation. 

Long term 

CSIRO (2015) makes the following climate change predictions for Victoria which will impact the amount of water 

available in the future (DELWP, 2016): 

- Anthropogenic climate change influence will continue to increase 

- The reduction in rainfall observed in cooler months is expected to continue. This may be offset by increased 

rainfall in spring and summer seasons 

- Heavy rain events will intensify 

- Streamflows will reduce, impacting supply catchment volumes 

- Increasing temperatures will be associated with greater evaporation. The higher temperatures may increase 

demand for water 

- Increases to severe bushfires may affect the quantity and quality of water in catchments 

- Frequency of extreme events will increase, and with it implications to water storage volume and quality.  
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Need 15 – Manage 
pressures on landfill and 
waste recovery facilities 

 

Summary of need description  

Despite increasing rates of recycling across Victoria, continued growth in population and industries will lead to 

more waste. Current trends indicate that total waste generation could almost double over the next 30 years, 

placing pressures on landfills and resource recovery centres. The manner in which waste is minimised and 

managed will be a continuing challenge for the state, particularly in the medium to long term.  

Further need definition  

Victoria’s waste and resource recovery system manages over 12.3 million tonnes of solid waste each year. It 
encompasses some 590 businesses, employing around 8000 people, and has an annual turnover of $2 billion 
(WME 2011).  
The waste and resource recovery sector supply chain contains a number of distinct stages, each with specialised 

infrastructure needs. Figure 109 illustrates these stages, showing that the need for landfill, sorting and recovery 

infrastructure is directly related to the waste volumes generated and the materials included, and indirectly to the 

functioning of the whole resource flow cycle.  

Figure 109 Waste and resource recovery system activities 

 

Source: Sustainability Victoria – Statewide waste and resource recovery infrastructure plan 2015 – 44 (2015) 
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The primary legislation for waste management in Victoria is the Environment Protection Act 1970. This legislation 
provides the regulatory framework by imposing restrictions and controls on waste related activities of individuals 
and corporate bodies, as well as setting out the responsibilities of certain government agencies involved in 
regulating waste. Within the Environmental Protection Act 1970, the wastes hierarchy forms one of eleven 
principles of environmental protection. As shown in Figure 110, this hierarchy determines the order of preference 
as to how waste is managed for the purposes of reducing the overall amount of waste generated within Victoria.  

Figure 110 Waste management hierarchy 

 

Source: http://www.epa.vic.gov.au/your-environment/waste 

Solid waste is categorised by the Commonwealth Government into three major streams – municipal solid waste 

(MSW), commercial and industrial (C&I) and construction and demolition (C&D) (Department of the Environment 

2013). Total waste generation for these streams is shown in Figure 111 below. Other types of waste include 

hazardous substances, liquid waste and biosolids.  

Figure 111 Victoria total waste generation by waste stream and management, 2010-11 

 
Source: Sustainability Victoria 2015 

 
In Victoria, the categories that make up the bulk of waste include masonry, organics, fly ash, paper and 

cardboard, metals, and plastics (Sustainability Victoria 2015), as shown in Figure 112. Within Victoria, the 

resource recovery rates for most material categories are at or above the national average with the notable 

exceptions of organics and glass (at 10 and 6 percentage points below the national average, respectively) 

(Sustainability Victoria 2015). 
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Figure 112 Victoria total waste generation by material category and management, 2010-11 

 

Source: Sustainability Victoria 2011 

As a result of Victoria’s growing economy and increasing use of energy and other resources, there has been an 

increase in overall waste produced and an increase in waste diversity, toxicity and complexity. Pressures 

experienced by landfill and waste recovery facilities are often due to this overall rise in waste volumes and the 

need for diversification of processing facilities, pushing existing sites to the limits of their capacity and requiring 

planning and development of new waste management infrastructure.  

Spatial considerations  

The landfill and waste recovery systems infrastructure within Victoria is extensive. Over 500 facilities across the 

state collect, sort, transfer, reprocess, reuse and dispose of our waste materials. These activities occur across all 

sectors of the economy including households, businesses, industry and government (WME 2011). 

Growth in waste generation is driven by economic and population growth, with additional factors (such as 

commodity prices) affecting trends in resource re-use and recycling. Growth in waste generation is anticipated to 

occur most strongly in metropolitan Melbourne in the short, medium and long term, although there will be an 

ongoing need to accommodate the waste processing needs of regional communities.  

Waste infrastructure and services provide coverage for the whole state, with concentration of services in areas of 

higher population growth. In Victoria there are currently the following major infrastructure assets in the sector: 

- 267 standalone resource recovery centres / transfer stations (RRC/TSs) 

- 46 RRC/TSs at landfills 

- 18 materials recovery facilities (MRFs) 

- 77 re-processors 

- 51 licensed landfills 

- 32 landfills exempt from licensing (Deloitte and Aurecon 2016). 

Figure 113 illustrates the current location of waste infrastructure in Victoria. Detailed discussion of the location of 

waste-industry infrastructure is provided in the Infrastructure Capability Assessment (ICA) Water and Waste 

(Deloitte and Aurecon 2016).
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Figure 113 Waste Infrastructure Map for Victoria 

 

Source: Sustainability Victoria, Statewide Waste and Resource Recovery Infrastructure Plan 
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Timing considerations 

By 2043, driven by population and economic growth, the waste supply chain is forecast to need to accommodate 

20.6 million tonnes of materials and waste. Generally, projections of volumes of waste are considered to be 

based on business as usual (from observed measures from 2011) only, without large scale adoption of the 

Statewide Waste and Resource Recovery Infrastructure recommendations (Sustainability Victoria 2015). 

Figure 114 illustrates this forecast growth over time, assuming that recovery rates achieved over the past decade 

are maintained.  

Figure 114 Projected waste recovered and landfilled, business as usual scenario, from 2010–11 to 2043–44 (tonnes) 

 

Source: Statewide Waste and Resource Recovery Infrastructure Plan, Sustainability Victoria 2015. 

As Figure 114 illustrates, there are three main streams of waste generation: commercial and industrial (C&I), 

construction and demolition (C&D), and municipal solid waste (MSW). Of these three streams, MSW is forecast 

to have lowest growth, as generation is influenced by trends in population growth. C&I and C&D waste streams 

are more closely aligned with economic activity, which is forecast to grow at higher rates than population. C&I 

and C&D therefore present significant opportunities for managing disposal and reducing landfill volumes.  

The following trends for the 30 years to 2046 are identified in the Statewide Waste and Resource Recovery 

Infrastructure Plan and the Water and Waste ICA: 

- the need to find new sites for industry facilities as existing sites reach the end of their useful lives – for 

example, new resource and transfer centres as existing landfill sites close 

- the related need to limit encroachment of alternate land uses on existing and potential future sites to 

maximise capacity 

- the need to accommodate consolidation within the industry with fewer, but larger sites to realise potential 

efficiency and environmental gains  

- the associated need to address increased transport impacts from the waste industry as sites are 

consolidated, resulting in increased journey lengths 

- growing e-waste volumes and the management of hazardous materials. 

These trends are expected to build and intensify over the next 30 years.  

The Water and Waste ICA includes a detailed assessment of the sector’s infrastructure utilisation and capacity to 

meet demand across time for metropolitan Melbourne, as well as a high level assessment of major regional 

services. Indicative timeframes for infrastructure requirements in next 30 years are drawn from these 

assessments and are provided below: 

0 – 5 years (2016 – 2021) 

Due to investment across the sector in the past ten years, the Water and Waste ICA found that ‘current 

infrastructure across the state generally meets the capacity demands within the waste management supply chain’ 

(Deloitte and Aurecon 2016) and that, in general, the sector has sufficient capacity to meet short term demand.  
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Infrastructure gaps identified in the Water and Waste ICA include advanced resource recovery technology 

(ARRT) and landfill pre-sort facilities in metropolitan Melbourne. 

5– 10 years (2021 – 2026) 

As waste volumes grow, capacity issues are anticipated to emerge in resource recovery centres and transfer 

stations, organics processing, construction and demolition waste. Capacity may also be an issue for materials 

recovery facilities as recovery of material waste continues to grow, while outcomes for papers/cardboard, plastics 

and metals are likely to depend on market dynamics. 

Growth in volumes, as well as the 5-10-year lead time, provide time to plan and develop new waste 

infrastructure. This is anticipated to include pre-sort infrastructure for residual waste in metropolitan Melbourne 

and progress towards ARRT. The Water and Waste ICA also identifies opportunities for precinct based solutions, 

such as specialised waste treatment plans for hospitals, universities etc. 

In regional Victoria, capacity issues (and/or site closures) for resource recovery centres and transfer stations are 

anticipated. In some cases, additional capacity issues may emerge (or existing issues may be exacerbated) as 

metropolitan sites also potentially close.  

The Water and Waste ICA identifies opportunities for increased recycling of organics from this period onwards. 

10 – 15 years (2026 – 2031) 

Between 2026 and 2031, the same trends from the previous 5-year period are anticipated to develop and 

intensify as waste volumes continue to grow.  

15 – 30 years (2031 – 2046) 

The Waste and Water ICA identifies a number of long term capacity constraints and infrastructure needs that are 

anticipated to emerge in this timeframe for metropolitan Melbourne.  

The impacts for both regional and metropolitan Melbourne during this period are discussed in more detail in the 

Water and Waste ICA. In summary: 

- Services identified for strategic investment and support include resource recovery centres and transfer 

stations, ARRT and organics facilities if a long term strategy to divert these materials from landfill is 

implemented. 

- In this timeframe, the proposed implementation of residual treatment facilities is likely to reduce the 

requirement for pre-sort infrastructure.  

- Some waste volumes depend strongly on economic factors and market dynamics; for these types of waste 

the forecasting of future needs during this time interval becomes a challenge. Examples include 

papers/cardboard, plastics and metals, and construction and demolition waste.  

- Landfill volumes will depend on investment and interventions in earlier stages of the supply chain, including 

investment in resource recovery as well as infrastructure to pre-sort and recover materials prior to 

landfilling. 

In regional Victoria, several landfills are anticipated to close within this timeframe, including the Hidene, 

Heathcote, Castlemaine and Benalla landfills. 
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Need 16 – Help preserve 
natural environments and 
minimise biodiversity loss 

 

Summary of need description  

Conservation areas, such as national and state parks, seek to preserve biodiversity and healthy ecosystems. 

They also provide ‘ecosystem services’ such as water catchment and filtration and are part of the state’s 

environmental and cultural heritage (including Victoria’s Aboriginal heritage). Pressure on these areas is 

expected to grow due to urbanisation and increased visitation. 

Further need definition  

Victoria’s parks and waterway network covers approximately 4 million hectares and encompasses 45 national 

parks, 26 State parks, three wilderness parks and over 2,500 conservation reserves (Parks Victoria and DELWP 

2015). Biodiversity loss within these areas and generally throughout Victoria would have negative outcomes for 

natural processes, and could lead to substantial alterations of ecosystem types in severe cases. This has the 

potential to reduce the important functions that different ecosystems provide.  

Knowledge of the unique climates and biophysical factors of Victoria’s environment provides a useful framework 

for impact assessment and natural environment management planning, including planning for ecosystem 

services, which can be defined as the broad range of benefits that people derive from the natural environment, 

from food and healthy waterways to regulation of the climate and pest control. Parks Victoria and DELWP (2015) 

calculated that ecosystem services delivered by Victoria’s park ecosystems contribute significantly to Victoria’s 

environment and economy. They demonstrate this for three types of ecosystems – provisioning services, 

regulating services and cultural services – in Table 16 below: 

Table 16 Summary of ecosystem flows and benefits of parks ecosystem services 

Ecosystem 

service Quantity of ecosystem service flow Annual benefit (AUD $) 

Other measures of 

economic activity 

Provisioning services 

Water supply Water run-off of 3,392 gigalitres (from 

nine highest yielding parks) 

- Value of water of 

$244 million p.a. for 

supply (imputed) 

Honey supply Honey products of 1,119-1,615 

tonnes p.a 

Benefit to producers only: 

$0.6-$1 million p.a 

Gross value of 

production of honey: 

$3.4-$4.6 million p.a 

Regulating services 

Water 
purification 
(metro parks) 

31,425 kilograms of total nitrogen p.a. 
going in metro waterways  
(a reduction of 182,000 kilograms 
from the counterfactual) 

Avoided costs to maintain 
water quality at current 
levels: $33 million p.a. 

- 

Water 
purification 
(non-metro 
parks) 

4,165 tonnes of sediment p.a. 
entering regulated rivers (preventing 
release of 47,000 tonnes from the 
counterfactual) 

Avoided value of lost 
storage in regulated rivers 
(net of water yield 
reduction):  
$50 million p.a. 

- 

Coastal asset 
protection 

Mangrove, saltmarsh and dune park 
ecosystems protect 285 kilometres of 
coast near communities 

Avoided costs for built 
assets or improved 
management: $24-$56 
million p.a. 

- 
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Ecosystem 

service Quantity of ecosystem service flow Annual benefit (AUD $) 

Other measures of 

economic activity 

Flood 
protection 

34,372 megalitres of stormwater p.a. 
going into Melbourne’s waterways 
(avoiding 40,000 extra stormwater from 
the counterfactual) 

Avoided infrastructure 
costs to deal with 
additional stormwater: $46 
million p.a. 

- 

Climate 
regulation: 
Carbon storage 

270 million tonnes of carbon stored in 
terrestrial parks and 850,000 tonnes 
stored in marine parks 

Annual value not assessed 
1
 

- 

Carbon 
sequestration  
(from 
revegetation) 

An average of 21,000 tonnes of 
carbon sequestered p.a. through two 
revegetation programs in parks 

Value of carbon absorbed 
is $1-$5 million p.a. over 
the first 30 years of 
plantings 

- 

Pollination & 
seed dispersal 

1,235 - 1,700 honeybee sites Benefit to agriculture 
(producers and 
consumers):  
$123-$167 million p.a.  

Service payments to 
beekeepers: $0.6-$1 
million p.a.  

Habitats for 
species 
(intermediate 
service) 

638 parks provide 50-100% habitat 
suitability for over 888 rare and 
threatened species 

- - 

Maintenance 
of nursery 
populations 

92 tonnes of fish stock enhanced 
(King George whiting only)  

Not assessed $1.1 million of fish 
catch p.a. (imputed) 

Cultural services 

Recreation 
opportunities 

51 million visits to parks and 45 
million visits to bays 

Value to visitor enjoyment: 
$600 million - $1 billion p.a. 

- 

16.9 million park tourist visitor nights 
per annum 

- Economic 
contribution of park 
related tourism: $1 
billion GVA and 
13,783 FTEs p.a. 

23.1 million visits to parks for physical 
exercise 

Avoided health costs of 
physical inactivity:  
$80-$200 million p.a. (may 
overlap with enjoyment) 

- 

Education 
opportunities 

183,000 participants in education 
programs per year 

- - 

Scientific 
research 
opportunities 

215 research permits issued p.a. - - 

Amenity  
(Melbourne’s 
parks) 

12,000 immediate neighbours around 
70 Greater Melbourne parks 85,000 
immediate neighbours around parks 
outside Melbourne 

Amenity benefit for 
residents of $21-$28 
million p.a. (Greater 
Melbourne only) 

- 

Opportunities 
for cultural 
connection 

54%-69% Victorians valuing park 
related historical heritage 

Willingness to pay to maintain 
heritage: $6-$23 million p.a. 

- 

Indigenous heritage under joint or co-
management with Traditional Owners 
across 643,513 hectares 

- - 

Social 
cohesion and 
sense of place 

211,000 volunteering hours p.a. Opportunity cost of time:  
$6 million p.a. 

Labour value: $6 
million p.a. (imputed) 

Source: Parks Victoria and DELWP (2015), Valuing Victoria’s Parks 

Note: Total values have been annualised over 30 years at a discount rate of 5%, where appropriate. Imputed values represent the value of 

transactions expected to be observed if there was a market for this product or service. 
1 
Annual benefit values could not be assessed for carbon storage due to lack of models to assess carbon releases under the counterfactual. 

However, if all carbon currently stored in parks was released, the cost to offset these emissions would be valued at around $15 billion. The social 

cost of the emissions (without any offsets) is estimated at $63 billion. 
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Spatial considerations  

Victoria is the most cleared state in Australia, with nearly two thirds of the State now used for urban settlement 

and agriculture (State of the Environment 2013). The proportionately small amount of vegetation that remains is 

thought to be declining in biodiversity and health, due largely to the fragmentation of habitats, drought, recent 

bushfires and climate change. 

Vegetation on Victoria’s public land is relatively stable and healthy when compared to Victoria’s private land, 

where loss of vegetation has occurred most significantly in three types of ecosystems – native grasslands, grassy 

woodlands, and Ironbox forest (State of the Environment 2013). The North, North West and Western areas of 

Victoria are the most cleared areas, and this is demonstrated in Figure 115 below that shows native vegetation 

extent in Victoria by the green shaded areas: 

Figure 115 Native vegetation extent in Victoria 

 

Source: DELWP (2016) 

Less than one quarter of native vegetation remains in the Victorian Volcanic Plain, Victorian Riverina, 

Warrnambool Plain and Wimmera regions, while less than one third of native vegetation remains in the Gippsland 

Plain, Dundas Tablelands and Murray Mallee regions (State of the Environment 2013). This clearing of native 

vegetation, which has led to around 80 percent of Victoria’s landscape being fragmented, is due largely to 

demand for agricultural goods, with dryland cropping and grazing uses covering the majority of Victoria. Victoria’s 

land ownership and uses in broad terms are summarised in Table 17 below: 
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Table 17 Major land use classes in Victoria in 2012 

Land Use Million hectares 

(million hectares) 

% of Victoria 

Public Parks and Reserves 3.98 18 

State forests 3.14 14 

Other public 
1
 1.10 5 

Marine and coastal parks and reserves 0.87 0.3 

Private Dryland agriculture 11.5 51 

Irrigated agriculture 1.07 5 

Urban areas 
2
 1.13 5 

Plantation forest 0.52 2.3 

Total 22.70  - 

Source: State of the Environment (2013) 
1
 Conservation reserves including roadside 

2
 Includes residential, commercial, industrial and community service land uses 

As evident within the above table, Victoria’s public space accounts for around 37.3 percent of total land while 

dryland cropping and grazing account for around 51 percent. These high proportions demonstrate the strong 

potential for the Victorian government to partner with Victoria’s agricultural industry to implement strategies to 

preserve the natural environment and minimise biodiversity loss. 

An assessment of around 640 of the nearly 3,000 parks and reserves in Victoria indicates that Victoria’s parks 

provide 888 threatened species with at least 50 percent of suitable habitat in the State (Deloitte 2016). A 

summary of threatened species in Victoria is shown in Table 18.  
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Table 18 Summary of threatened species in Victoria 

Category 

 

Number of species Number of species 

 Year - 2007 Year - 2013 

Vertebrate 

fauna 

Extinct 9 9 

Extinct in Victoria 15 15 

Extinct from the wild - 1 

Critically endangered 35 50 

Endangered 51 58 

Vulnerable 71 84 

Threatened 66 63 

Poorly known 21 13 

Total 268 293 

 Year - 2005 Year - 2014 

Flora Presumed Extinct in Victoria 
1
 49 41 

Endangered in Victoria 270 350 

Vulnerable in Victoria 475 498 

Rare in Victoria 804 822 

Poorly known 228 232 

Total 2007 2013 

Source: Deloitte (2016); Data: DEPI (2013, 2014)  
1
The decrease in the number of plants presumed extinct in Victoria reflects the discovery of species thought to be extinct. 

The table above demonstrates that the number of vertebrate fauna and plants at risk in Victoria is increasing, 

albeit by a small degree in the case of plants. The current situation with regard to flora and fauna is summarised 

by Figure 116, which identifies areas that contribute most to protecting the full range of biodiversity values. 
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Figure 116 Contribution of Victoria’s geographic areas to biodiversity 

 

Source: DELWP (2016) 

Note: The analysis behind the map incorporates the best information available through DSE databases on the species distribution for all Victorian 

plants and animals including fish and freshwater crayfish, combined with habitat connectivity and recoverability layers. It explicitly considers rare 

and threatened species site records. 

It is clear when comparing Figure 115 (native vegetation extent) to Figure 116 (contribution to Victorian 

biodiversity) that there is a strong correlation between tree cover and contribution to natural biodiversity. 

Timing considerations 

Pressure on Victorian parks and reserves is expected to grow over time.  

European settlement of Australia coupled with rapid industrial and technical change have led to a growing human 

population in Victoria, which have in turn led to the conversion of ever greater areas of land to residential and 

commercial purposes, as well as the adaptation of land for agricultural purposes. These changes have impacted 

natural ecosystems and cycles and led to a decline in biodiversity (State of the Environment, 2013). Management 

of Victoria’s public land and vegetated areas is integral into the future because they provide people with a wide 

range of environmental associated benefits that maintain and improve liveability in our society, as well as 

heritage value in that they tie the past to the present in a tangible way that is unique and non-renewable, 

particularly for indigenous Australians. 

Parks and reserves will face growing pressure from increased visitation, both Victorians and tourists. The Valuing 

Victoria’s Parks report estimated that Victoria’s parks add 14,000 jobs to the State economy, and that tourists 

spend $1.4 billion per annum in Victoria as a result of park visits. Visitation to Victoria’s national parks has 

increased by 45 percent since 2002-03 (Deloitte and Aurecon 2016), and this trend is projected to continue over 

coming decades as Victoria’s population increases, the economy strengthens, and tourism continues to grow. 

Preserving Victoria’s natural environments and maintaining natural biodiversity are considered as current issues 

to be addressed. 

As time goes on erosion, acidification, and salinity, as well as the loss of soil nutrients and organic content are 

accelerating (State of the Environment 2013). This highlights that it will become more difficult with time to address 

climate change and, therefore, stresses the importance of taking immediate action, particularly with regard to 

land use that directly impacts on natural environments and biodiversity. 

Please note that there are no adequate forecasts about potential biodiversity loss for Victoria over the 30 year 

timeframe. 
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Indicative timeframes for next 30 years are provided below: 

0 – 5 years (2016 – 2021) 

Over this period, Victoria’s population is expected to continue to grow strongly, as is visitation to parks and 

reserves. This will put additional pressure on a range of areas, particularly peri-urban environments as urban 

areas expand. 

There is a need to protect and expand areas of biodiversity, and to address issues such as loss of biodiversity 

quality as well as fragmentation of protected areas. 

Establishing an assessment framework and prioritising infrastructure procurement and policy change in this time 

will aid positive outcomes in subsequent timeframes. 

5 – 10 years (2021 – 2026) 

Victoria’s population is expected to continue to grow strongly, along with visitation to parks and reserves. 

Demand for agricultural products will likely lead to further clearing of some of Victoria’s important natural 

environments, although scientific and innovative solutions may lead to existing cleared land being farmed more 

intensively. 

10 – 15 years (2026 – 2031) 

Victoria’s population is expected to continue to grow strongly, along with visitation to parks and reserves. Urban 

expansion and demand for agricultural products are expected to continue. 

The effects of anthropogenic climate change will become more widely understood as landscape changes and 

climatic events unfold. If current trends continue it is likely the quality and health of Victoria’s natural 

environments will be diminished, along with biodiversity of all of Victoria’s ecosystems. 

15 – 30 years (2031 – 2046) 

Predicting the State of Victoria’s natural environment and biodiversity throughout this timeframe is difficult given 

the broad range of influencing factors, many of which are not entirely or perhaps at all understood by people. The 

outcomes during this timeframe will depend largely on the success of measures taken in the first three 

timeframes. 
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Need 17 – Improve the 
health of waterways and 
coastal areas 

 

Summary of need description  

Some waterways and coastal environments in Victoria are already in poor condition. This issue is likely to be 

exacerbated as development increases across catchments and coastlines and the likely impacts of climate 

change are felt, including hotter, drier weather and sea level rise. Improving waterway and coastal health is 

important because it affects ecosystems and habitats, water quality and quantity. 

Further need definition  

Victoria’s inland waters and their surrounding floodplain lands and Victoria’s coastal waters provide a range of 

benefits to the State. These include environmental, social and economic benefits derived from ecosystem 

services that support biodiversity and production of agricultural goods. An expected reduction of rainfall and 

increase in hotter and drier weather in the future due to anthropogenic climate change is expected to increase the 

frequency and severity of drought and contribute to rising sea levels, thus placing stress on the natural water 

system and the animal habitats and human communities which they provide. 

Average ocean temperatures in Victoria have increased by more than 0.5
0
C since 1993, contributing to a rise in 

sea levels by approximately 70mm in the same timeframe (State of the Environment 2013). These trends are 

expected to continue into the future. Projected changes to the number of extreme heat days, volume of rainfall in 

southern Australia and percent change to Victoria’s sea levels associated with greenhouse gas concentrations 

are shown in Table 19 below: 

Table 19 Summary of possible key changes to Victorian climate 

Description 
Low 
(RCP2.6) 

1
 

High 
(RCP8.5) 

1
 

Extreme heat days – projected change to 2090 compared to 1995 data (days) 

 Days per annum reaching 35
0
C in Melbourne +3 +13 

Days per annum reaching 40
0
C in Melbourne +1 +5 

Rainfall in southern Australia – projected change to 2090 compared to 1986-2005 levels (%) 

 Annual -3 -8 

December – February  -5 +1 

March – May  -5 -1 

June – August   -3 -17 

September – November  -5 -18 

Sea level – projected change to 2090 compared to 1986-2005 levels (metres)
 

 Rise in sea level in Geelong 0.37 0.59 

Rise in sea level in Williamstown 0.37 0.59 

Source: CSIRO & BOM (2015) 
1
 RCP stands for Representative Concentration Pathway and are the trajectories adopted by the IPCC for its fifth Assessment Report. RCP2.6 is 

the lowest of four modelled climate futures and assumes global greenhouse gas emissions peak between 2010 and 2020 and decline thereafter. 

RCP8.5 is the highest of four modelled climate futures and assumes global greenhouse gas emissions will rise throughout the 21
st
 century 
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As well as the sea level rising, the acidity of the ocean’s surface water has increased 26 percent in the past 200 

years due to ocean absorption of anthropogenic carbon dioxide (CSIRO & BOM 2015). 

Without implementation of adaptive measures, it is clear that climate change will adversely affect Victoria’s water 

system. This in turn would adversely affect the State’s ecosystems and habitats as well as economic and social 

outcomes for Victorians. Ensuring the health of Victoria’s waterways is therefore vital to the States future. 

Spatial considerations  

Marine waters and coastal land areas 

Victoria’s marine waters are shallow and diverse and comprise rocky reefs, sandy seafloors, kelp forests, deep 

sponge gardens, seagrass meadows, underwater canyons, mudflats, tidal channels and sheltered bays. 

Extending three nautical miles (around 5.5 kilometres) from the State’s 2,512 kilometres of coastline and covering 

more than 1 million hectares, Victoria’s marine environment supports more than 12,000 marine plants and 

animals, 80 percent of which occurs nowhere else on earth, and comprises 13 Marine National Parks and 11 

marine sanctuaries. Marine National Parks were established in 2002 and prohibit fishing, oil and gas extraction 

and waste discharge, while marine sanctuaries prohibit the same, with the addition of pipelines and seafloor 

cables (DELWP 2016). The protection of these areas creates biodiversity hotspots, which accommodate 96 

percent of Victoria’s rare and threatened marine fauna species (State of the Environment 2013). 

The locations of the Marine National Parks and marine sanctuaries that combine to cover around 5.3 percent of 

Victoria’s marine waters are illustrated in Figure 117 and Figure 118 and described in Table 20 and Table 21 

Figure 117 Marine National Parks locations 

 
Source: DELWP (2016) 

Table 20 Marine National Parks locations 

Marine National Park name Number Location 

Discovery Bay 1 20 kilometres west of Portland 

Twelve Apostles 2 Seven kilometres east of Port Campbell 

Point Addis 3 East of Anglesea and encompassing Bells Beach 

Port Phillip Heads 4 The Southern end of Port Phillip Bay 

Western Port Bay 5, 6, 7 Churchill Island, French Island and Yaringa 

Bunurong 8 Six kilometres south west of Inverloch 

Wilsons Promontory 9 Coastline of Wilsons Promontory 

Corner Inlet 10 North of Wilsons Promontory and 6 kilometres east of Yanakie 

Ninety Mile Beach 11 South west of Seaspray 

Point Hicks 12 South of Point Hicks 

Cape Howe 13 Adjoining the New South Wales border 

Source: DELWP (2016) 
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Figure 118 Marine Sanctuaries locations 

Source: DELWP (2016) 

Table 21 Marine Sanctuaries locations 

Marine Sanctuary name Number Location 

Merri Marine 1 Warrnambool, offshore from the mouth of Merri River 

The Arches 2 South of Port Campbell 

Marengo Reefs 3 Apollo Bay  

Eagle Rock 4 Airey’s Inlet 

Point Danger 5 Torquay 

Barwon Bluff 5 Offshore from the mouth of the Barwon River 

Point Cook 7 10 kilometres east of Werribee 

Jawbone 8 Williamstown, Melbourne 

Ricketts Point 9 Offshore of Beaumaris, Melbourne 

Mushroom Reef 10 Offshore of Flinders, Mornington Peninsula 

Beware Reef 11 South east of Cape Conran 

Source: DELWP (2016) 

Spatial considerations with regard to coastal health are not only restricted to marine national parks and 

sanctuaries, but the broader Victorian coastal waters and coastal land areas too. Together these areas are 

estimated to provide goods and services valued at $18.3 billion per annum (Victorian Coastal Strategy 2014). 

Victoria’s coastal waters are where the State’s waterways meet the sea. Subsequently, the quality of the State’s 

marine environment is largely determined by the quality of the inland waterways. Estuarine and bay systems that 

include Port Phillip Bay, Western Port and the Gippsland Lakes can be subject to reduced water quality, 

particularly following drought events that increase salinity concentrations due to reduced freshwater inflow, as 

well as bushfires and severe storms that generate a shock to the bay ecosystems. Victoria’s only high quality 

estuarine and bay systems are in the east of the State and along parts of the Great Ocean Road, where there 

has been minimal urbanisation or industry impact (State of the Environment 2013). 

Although 96 percent of the Victorian coast is on public land, much of it has been impacted by population growth 

and development for industry and tourism. Notably, 85 percent of the Australian population live within 50 

kilometres of the coast, which would be considered similar for Victoria (Victorian Coastal Strategy 2014). 

Population change along the Victorian coast between 2001 and 2010 is illustrated in Figure 119 below. 
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Figure 119 Population change along Victoria’s coastal areas 

Source: Victorian Coastal Strategy (2014) 

Stormwater runoff associated with increasing population and urbanisation can degrade marine habitats, result in 

a loss of plants and animals and reduce recreational capability and/or enjoyment. For this reason, appropriate 

management of coastal population growth and adequate accommodating infrastructure is important to nearby 

marine environments. 

Inland rivers and streams 

Victoria is divided into 10 catchment regions with a Catchment Management Authority (CMA) for each region. 

These authorities are responsible for managing waterways, floodplains, drainage and environmental water 

reserves under the Water Act 1989. As such their actions have significant influence on the quality of inland rivers 

and streams. DELWP’s Water for Victoria Discussion Paper (2016) categorises these 10 catchments into north 

and south as illustrated in Figure 120 below. 

Figure 120 Victoria’s CMA’s divided into northern and southern regions 

  

Source: DELWP, 2016, p.55 

Victoria’s inland waterway network is extensive and is important for supporting biodiversity, agriculture and 

tourism in the State’s regional areas. 

Using data from 2004-2010, DEPI (now DELWP) conducted the State’s third and most recent assessment of 

Victorian waterways conditions via the Index of Stream Condition (ISC). This index assesses five key aspects of 

river health; being hydrology (volume of flow), water quality, streamside zone (riparian fencing), physical form 

(erosion of banks) and aquatic life. The study involved the assessment of 29,000 kilometres of Victoria’s 

waterways network and determined the following: 
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- 12 percent of total river length was in excellent condition 

- 11 percent of total river length was in good condition 

- 43 percent of total river length was in moderate condition 

- 19 percent of total river length was in poor condition 

- 13 percent of total river length was in very poor condition 

- 2 percent of total river length could not be assessed due to insufficient data. 

The findings of the 2010 ISC assessment also indicate that Victoria’s waterways are poorly managed with regard 

to riparian fencing, and that catchments in the east of the State were in better condition than those in the west. 

Notably, the East Gippsland, Snowy and Mitchell basins that contain rivers in excellent condition fall largely within 

National Parks, while the basins in the west of Victoria that are rated to be in very poor environmental condition 

have been extensively cleared for agricultural purposes. This clearance of vegetation, and particularly riparian 

vegetation, leads to poor waterway quality due to increased runoff and erosion, which in turn enhance nutrient 

pollution, algal blooms and toxicants from urban and agricultural activities. Also leading to poor waterway quality 

in Victoria is alteration to flow regimes via procurement of dams, weirs and levees in 19 of Victoria’s 29 river 

basins (State of the Environment 2013), along with water extraction for production and consumption purposes. 

The findings of the 2010 ISC are summarised graphically in Figure 121 and Figure 122: 

Figure 121 Environmental condition of waterways in Victoria as at 2010, categorised by basin and determined by the ISC 

 

Source: DEPI (2010) 
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Figure 122 Condition of hydrology (flow regime) of waterways in Victoria as at 2010, categorised by basin and determined by the ISC 

 

Source: State of the Environment (2013) 

Note that the 2010 ISC findings are not directly comparable to those of the first two ISC assessments completed 

in 1999 and 2004 due to changes in assessment approach and techniques. 

Timing considerations 

Improving the health of Victoria’s waterways, particularly those in the east of Victoria where the majority of rivers 

and streams are in poor condition, along with improving the health of the State’s coastal areas are considered as 

a current issue to be addressed. 

As time goes on erosion, acidification, and salinity, as well as the loss of soil nutrients and organic content are 

accelerating (State of the Environment 2013). This highlights that it will become more difficult with time to address 

climate change and, therefore, stresses the importance of taking immediate action, particularly with regard to 

land use along waterway and coastal environments 

Indicative timeframes for next 30 years are provided below: 

0 – 5 years (2016 – 2021) 

Victoria’s population is expected to continue to grow strongly, with much of the increasing population likely to 

choose to live along waterways and coastal areas. 

A key focus over this period will be to continue to address Victoria’s inland river health and riverine environments. 

Action will be critical to maintain and enhance soil and water quality, and to provide habitat for flora and fauna. 

5 – 10 years (2021 – 2026) 

Victoria’s population is expected to continue to grow strongly, with much of the increasing population likely to 

choose to live along waterways and coastal areas. 

As the climate gradually warms, the effort to maintain and improve river health will need to be maintained.  

10 – 15 years (2026 – 2031) 

Victoria’s population is expected to continue to grow strongly, with much of the increasing population likely to 

choose to live along waterways and coastal areas. 

Riparian zones will support strong stream banks however, expected reduced water flow resulting from reduced 

rainfall and increased evaporation will hinder improvement of Victoria’s inland water system health. 

15 – 30 years (2031 – 2046) 

Predicting the State of Victoria’s waterways and coastal areas throughout this timeframe is difficult given the 

broad range of influencing factors. The outcomes during this timeframe will depend largely on the success of 

measures taken in the first three timeframes. 

Reduced water flow resulting from reduced rainfall and increased evaporation will hinder improvement of 

Victoria’s inland water system health, which may lead to reduced health of the State’s estuarine and bay 

systems. 
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Need 18 – Transition to low 
carbon energy supply and 
use 

 

Summary of need description  

Transitioning to a lower carbon future will present a number of challenges and opportunities for Victoria over the 

coming decades. This change is not simply about moving to more sustainable energy generation, but also about 

reconsidering energy consumption across all infrastructure sectors. 

Further need definition  

As the effects of climate change continue to become more apparent, the need and incentives to transition to a 

low carbon future become stronger. There is a need for all states to contribute to emissions reductions equal to 

what is required to mitigate climate change. Not only is there a need to make a transition to sustainable energy 

generation, but also a need to use energy resources more efficiently. 

The increasing use of renewable energy and the consideration of levels of energy consumption are vital 

components in reducing the impacts of climate change and increasing the resilience of Victoria’s infrastructure to 

shock and stress events. The latest projections from the Intergovernmental Panel on Climate Change (IPCC 

2014) highlight the human influence on the climate system, where recent anthropogenic emissions of green-

house gasses are the highest in history. It is acknowledged that recent climate changes have widespread 

impacts on human and natural systems and continued emissions of greenhouse gasses will cause further 

warming and long-lasting changes in all components of the climate system (IPCC 2014). A low carbon future for 

Victoria would involve the substantial reduction of greenhouse gas emissions, where businesses and 

communities shift to adopt more efficient, cleaner practices and recognise the opportunities for growth as a result 

of this change.  

Sustainable energy generation is the production of energy in a way serves the needs of the current population 

that does not compromise the capacity to do so in the future (UN 2016). Traditional forms of energy production 

require the use of non-renewable resources and emit significant amounts of greenhouse gases that adversely 

impact the environment. As such, generating energy using coal or gas is classified as unsustainable. Resources 

such as the sun, wind or water is effectively inexhaustible and so any energy generated using these resources is 

sustainable.  

Significant opportunities exist for both businesses and communities to reduce greenhouse gas emissions 

efficiently and effectively. However, any delay in taking these actions will result in the loss of lower cost 

opportunities, which ultimately leads to a greater cost to businesses and communities in the future to achieve the 

same goals. By striving for a low cost future today, Victoria can take advantage of these opportunities and 

maximise their benefits for the future (ClimateWorks Australia 2016). 

There are a number of international agreements and targets which inform and shape policies and actions with 

regard to climate change nationally within Australia and within Victoria. The Kyoto Protocol was signed in 1997 

and enforced in 2005, intending to extend the United Nations Framework Convention on Climate Change, which 

committed countries to reduce greenhouse gas emissions (UNFCCC 2014). This was based on the agreed 

understanding of the existence of global warming and that human-induced CO2 emissions caused this. More 

recently, the Paris Agreement was introduced in 2016 to hold the global average temperature increase to well 

below 2 degrees Celsius, increase the ability to adapt to the adverse impacts of climate change and foster 

climate resilience and make financial flows consistent with a pathway towards low greenhouse gas emissions 

and climate-resilient development (UNFCCC 2016). The Australian Government is yet to ratify or accede this 

agreement at the time of writing.  

After the Paris Climate Change Conference, the Australian Government committed to reducing overall emissions 

to five percent below 2000 levels, and by 2030, reducing its emissions to 26 to 28 percent below 2005 levels 

(Australian Government 2016). This is supported by a suite of policies aiming to: 
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- Reduce Australia’s emissions 

- Support clean and efficient energy 

- Build resilience to the unavoidable impacts of climate change 

- Support and effective international response to climate change. 

Although there are a number of policies that aim to ‘reduce emissions, increase energy productivity, drive 

innovation, boost the uptake of renewable energy, and improve the health of soils and the environment’ 

(Australian Government 2016), the national position on climate change, potential transition to low carbon energy 

supply and use and associated targets are highly sensitive to changes in the political climate.  

In line with other interstate plans, the State Government of Victoria is currently developing a Renewable Energy 

Action Plan. The state has also recently committed to the target of achieving 25 percent renewable energy by 

2020 and 40 percent renewable energy by 2025 (State Government of Victoria 2016). By 2040, this would see 

the generation capacity of 5400 megawatts and around $2.5 billion invested in the renewable energy sector 

during this period (State Government of Victoria 2016). Infrastructure has the potential to support this growth in 

renewable energy and in using the low carbon energy, will reduce the need for high carbon fuels across the 

transport and energy sectors.  

In Victoria, electricity generation is the largest consumer of energy as a result of the large demand for electricity 

by all sectors (Figure 123). This process of generating electricity, along with burning natural gas and petrol, is 

recognised to be the leading cause of climate change. Transitioning this sector to a low carbon energy supply 

and use could involve the adoption of renewable electricity generation processes which utilise existing 

infrastructure. Solar and wind power stations are emerging at increasingly fast rates – approximately 50 percent 

and 18 percent respectively worldwide as a direct result of their compatibility with electricity distribution networks 

(Edwards 2015). Small scale changes can include the installation of wind and solar energy generation technology 

with new infrastructure projects to achieve direct energy savings.  

Figure 123 Energy consumption by top 5 industry sectors, Victoria 

 

Source: Australian Bureau of Statistics, State and Territory Statistical Indicators, 2012 (cat. no. 1367.0), accessed 28 July 2016, 

<http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by+Subject/1367.0~2012~Main+Features~Energy+Consumption~3.38>.  

The second largest energy consuming industry within Victoria is the transport sector. Victoria is dependent on 

transport networks and infrastructure to move people, goods and resources interstate and internationally. These 

networks accommodate transport modes which rely on fuels such as petrol, diesel and jet fuel are derived from 

crude oil and comprise the largest component of fuel sales in Australia (Department of Industry and Science 

2015). As suggested by ClimateWorks Australia (2016), the transport sector can transition to a low carbon future 

by adopting electrification technology, allowing for the use of renewable energy to power cars and trucks rather 

than fossil fuels. Similarly, the adoption of biofuels, particularly in vehicles that may not be able to transition to 

electrification as soon as cars (such as aircraft), could decrease the reliance on fossil fuels, resulting is a 

significant reduction in carbon emissions. 

The manufacturing industry is the third highest consumer for energy in Victoria, producing goods such as ferrous 

metals, non-ferrous metals, chemicals, food, beverages and tobacco, petroleum refining, wood, paper and 



 

 

Need 18 – Transition to low carbon energy supply and use 

 

Page 168 

printing and others (Department of Industry and Science 2015). Generally, manufacturing within the country is on 

the decline, with employment generally shifting to a services economy. This has primarily been as a result of 

Australia’s inability to compete with economies of scale in countries such as China and the US, where large 

populations and relative closeness to purchasing companies allow them to out-perform Australian-made goods 

(Green and Roos 2012). Improvements in efficiencies, both energy and process, could provide an opportunity to 

assist the Victorian manufacturing sector to gain vital savings and perform more competitively on the national and 

international market.  

Households are also a high consumer of energy, through heating, appliance use, hot water, lighting and 

entertainment uses (Figure 124). Encouraging households to install solar panels, replace halogen globes with 

lower energy alternatives, and altering the heating and cooling settings in the home results in direct savings in 

electricity bills for the occupants and reduces the overall energy use. While households do not account for a large 

proportion of energy demands in Victoria, the adequate provision of infrastructure in the next 30 years has the 

potential to encourage people to opt for sustainable transport methods such as active transport. 

Figure 124 Average annual household energy consumption 

 

Source: Sustainability Victoria (2015) 

Overall, energy resources can be used more effectively by taking advantage of technological advancements and 

improved practices that reduce both the demand and consumption of energy. Increases in energy efficiency also 

reduce the cost of energy, allowing greater economic returns for users (ClimateWorks Australia 2016). 

Infrastructure provision has the potential to assist in Victoria’s transition to low carbon energy supply and use 

within electricity generation, transport, manufacturing and household sectors.  

Spatial considerations  

Currently, the majority of Victoria’s power is produced using brown coal for thermal generation. The brown coal 

power plants are located proximate to the large brown coal deposits in the Latrobe Valley region. To supplement 

brown coal power generation, gas fired power plants are used to provide a top up of energy during short periods 

of high energy demand. Victoria currently has 12 renewable energy generators with the predominant renewable 

energy sources being a hydroelectricity plant in the Snowy Mountains region and wind turbines located in the 

west of the state (Deloitte and Aurecon 2016). 

The electricity transmission network connecting the Latrobe Valley to Melbourne has a high capacity and 

contains several high voltage transmission lines. The existence of strong grid connections from the Latrobe 

Valley to Victoria’s major electricity consumers and to the National Electricity Market grid favours the 

development of new electricity generation in the region as it can utilise the existing high capacity infrastructure. 

Additionally, Victoria has a relatively strong grid connection in the south-west with a high voltage line running to 

South Australia. This is shown in Figure 125. 
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Figure 125 Victoria’s electricity transmission infrastructure 

 

Source: Australian Energy Market Operator, Regional Boundaries Map, 2015 

Each business case for large scale renewable electricity generation needs to balance the requirements for 

sufficient sources of energy, approvals and economically feasible grid connections. Development of renewable 

resources can often be restricted by the availability of solid and affordable grid connections (Deloitte and Aurecon 

2016). Figure 126 and Figure 127 below highlight the areas of Victoria best suited to generation of sustainable 

wind and solar electricity. Currently there is a spatial mismatch between the optimal areas for sustainable energy 

generation and the high capacity grid connections. 

Currently, the capacity of the electricity grid in the region near Horsham and Red Cliffs is low. This capacity 

constraint limits the viability of potential wind and solar projects in the area. As high voltage connections are 

typically orders of magnitude more expensive than lower voltage connections, it can be cost prohibitive to 

produce additional renewable energy capacity where the infrastructure is lacking (Deloitte and Aurecon 2016). 

Figure 126 Mean Wind Speed at 80 metres above ground level (metres per second) 

 

Source: Department of the Environment, Water, Heritage and the Arts, 2008 
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Figure 127 Global Horizontal Irradiation: average annual sum, 2007-2012 

 

Source: SolarGIS, http://solargis.info (accessed 08 June 2016) 

Timing considerations 

Victoria’s Greenhouse gas emissions 

Over time, Victoria’s greenhouse gas emissions have continued to rise as highlighted in Figure 128 below. 

Between 1989–90 and 2010–11, total emissions increased by 12 percent, or 23 percent excluding land use, land-

use change and forestry (LULUCF) (Office of the Commissioner for Environmental Sustainability, 2013). 

Figure 128 Victorian greenhouse gas emissions by sector (excluding LULUCF), 1998-90 to 2010-11 

 

Source: Australian Government Department of Industry, Innovation, Climate Change, Science, Research and Tertiary Education 

Energy generation 

Currently, the largest contributor to greenhouse gas emissions in Victoria is stationary energy generation which 

primarily consists of thermal electricity generation using unsustainable fossil fuels (Deloitte and Aurecon 2016). 

This is illustrated in Figure 129 below. 
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Figure 129 Sector contributions to Victorian greenhouse gas emissions (excluding LULUCF), 2010-11 

 

Source: Australian Department of Industry, Innovation, Climate Change, Science, Research and Tertiary Education 

As illustrated in Figure 130 below, generally, the majority of electricity generated in Victoria is produced using 

brown coal (RenewEconomy 2016). Brown coal accounts for 12.6 percent of Australia's total CO2 emissions, and 

38 percent of Australia’s energy based CO2 emissions (Deloitte and Aurecon 2016). Due to the large contribution 

that brown coal and energy production in general makes to Victoria’s overall greenhouse gas emissions, large 

scale movement towards sustainable energy consumption would have a great impact on the transition to a low 

carbon future. 

Figure 130 Example of live generation of energy sources, Australia; Sunday 31 July 2016 

 

Source: RenewEconomy and GLOBAL-ROAM Pty Ltd 2016 

Increase in energy efficiency 

Energy efficiency is the smarter use of energy resulting in reduced emissions, costs and deferral of capital 

expenditure. Reductions in energy use that are the result of efficiencies or avoidance of wasteful use are 

encouraged; while reductions in use that come as a result of decreased economic activity need to be monitored 

(Office of the Commissioner for Environmental Sustainability 2013).  

Efficiencies are predicted in the future through pricing schemes and technology advances such as Smart meters 

and the growth in small scale energy storage. These technological innovations will significantly impact the future 

design of the distribution grid (Smart Grid) and allow peak electricity demands to be shifted and catered for by a 

more diverse range of energy sources (Deloitte 2016). 
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The National Energy Market Operator and Planner (Australian Energy Market Operator) has made the following 

key observations on Victoria’s electricity forecast shown in Figure 131 below: 

- Although it has declined recently, operational consumption in Victoria is expected to increase in the future, 

driven by the residential and commercial sector 

- Victoria is not predicted to recover to its historical high of operational consumption until around 2030–31 

- Industrial consumption is predicted to decline in the short term, due to the closure of vehicle manufacturing 

plants 

- Maximum demand is predicted to decrease slightly in the short-term before increasing slightly across the 

medium term outlook. 

Figure 131 Operational consumption by key component in Victoria 

 

Source: AEMO, National Electricity Forecasting Report (NEFR), 2015 

Indicative timeframes for next 30 years are provided below: 

0 – 5 years (2016 – 2021) 

The drivers for renewable generation are the same as for thermal generation, but also include policies such as 

the Renewable Energy Target (RET), subsidies and changing community expectations. Evolving policies are now 

underpinning the development of renewable energy generation at a time when renewable energy may not 

otherwise be commercially viable (Clean Energy Council 2015). 

The Australian Government has recently revised the Renewable Energy Target, with aspirations for large-scale 

generation of 33,000 GWh in 2020. Meeting this target would double the amount of large-scale renewable energy 

being delivered by the scheme and equate to about 23.5 percent of Australia’s electricity generation in 2020 

(Department of the Environment 2015).  

The Clean Energy Council predicts that between 30 to 50 major projects are likely to be built in the next five 

years in order to meet the RET. In addition, hundreds of medium-scale solar projects are likely to be added by 

businesses looking to control their own electricity production and consumption (Clean Energy Council 2015). 

Within this time period in Victoria, the Coonooer Bridge Wind Farm and the Ararat Wind Farm will both be 

commercially operational, with Coonooer Bridge currently operational and Ararat predicted to open in May 2017. 

This will increase the contribution to the renewable energy targets for the state (AER 2016). In the context of a 

national energy grid and to achieve the international commitment in reducing emissions, the location of 

renewable energy production would not materially affect the achievement of this need.  

In parallel to the Federal Government initiatives, the Victorian Government is currently developing a Renewable 

Energy Action Plan. This plan aims to provide a set of measures to attract a higher share of the $36 billion of 

investment in renewable energy forecast to occur in Australia by 2020. Policy initiatives include: advocating for 

strong Federal Government Policy on renewable energy, reforming Victoria’s wind farm planning laws, using 

Government energy purchasing to support renewables and reviewing policy options to transition generation stock 
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in Victoria. The State Government of Victoria has also recently endorsed the target of achieving 25 percent 

renewable energy by 2020 (State Government of Victoria 2016). This is greater than the aspiration of the 

Australian Government, suggesting the continued attraction of renewable energy infrastructure within Victoria 

during this time period.  

In the next five years, a recovery is expected in residential and commercial electricity consumption due to a 

relative decline in electricity prices combined with forecast population and income growth. This will be partially 

offset by the uptake of rooftop solar and increases in energy efficiency (Deloitte 2016). 

5 – 10 years (2021 – 2026) 

The State Government of Victoria’s renewable energy targets aim for 40 percent renewable energy by 2025, with 

the generation capacity of 5400 megawatts and requiring around $2.5 billion to be invested in the renewable 

energy sector during this period (State Government of Victoria 2016).  

In the 5 to 10 year range, the take up of electric vehicles is anticipated to become more rapid. Despite the 

increased adoption of electric vehicles, the impact on electricity infrastructure is anticipated to be negligible 

(Australian Energy Market Operator 2015b). 

The increasing uptake of domestic battery storage, which is often combined with rooftop solar, has the potential 

to reduce the maximum electricity demand (Deloitte and Aurecon 2016). 

Electricity prices are forecast to rise in the 5-10 year timeframe slowing increases in electricity consumption. It is 

predicted that the uptake of rooftop solar and more efficient energy use will reduce overall electricity consumption 

(Deloitte and Aurecon 2016). 

10 – 15 years (2026 – 2031) 

In the 10 to 15 year range, it is predicted that population growth and increasing income will contribute to 

increasing electricity consumption. Some of the increased power consumption is predicted to be offset by 

increases in rooftop solar capacity (Deloitte and Aurecon 2016). 

Coal based assets generally have an average age of 34 years. The retirement of current units will be necessary 

over the next 30 years (Deloitte and Aurecon 2016). 

15 – 30 years (2031 – 2046) 

By 2045, the State capacity for thermal electricity generation is predicted to reduce by approximately 40 percent 

with power produced from coal assets predicted to reduce by around 85 percent. The reduction in coal capacity is 

partially offset by the addition of several gas power stations which are all assumed to be commissioned by 2015 

(Deloitte and Aurecon 2016). 
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Need 19 – Improve the 
resilience of critical 
infrastructure 

 

Summary of need description  

There is a need for Victoria’s infrastructure, and particularly critical assets, to be more resilient and adaptable in 

the face of creeping challenges (such as climate change), and unexpected disruptions, both large and small. 

Further need definition  

States can experience great consequences as a result of unexpected events and vulnerabilities. With almost 90 

percent of the Australian population living within urban areas, the impact of unexpected events can lead to 

significant disruption, social breakdown, economic decline or physical collapse (Resilient Melbourne 2016; 

Rockefeller Foundation 2013). It is increasingly important for Victoria to be building resilience towards social, 

economic and environmental events and pressures.  

100 Resilient Cities defines resilience as ‘the capacity of individuals, institutions, businesses and systems within 

a city to adapt, survive and thrive no matter what kind of chronic stresses and acute shocks they experience’ 

(Resilient Melbourne 2016). Emergency Management Victoria (2015) defines infrastructure as the overall 

resistance, reliability, redundancy, response and recovery when specifically referring to infrastructure.  

For Victoria’s infrastructure to be increasingly resilient and adaptable, the State needs to develop an 

understanding of the nature of the acute shocks and chronic stresses which have the potential to impact 

communities and critical infrastructure assets in the future.  

Acute shocks are sudden events or unexpected disruptions that may threaten a city’s infrastructure (Rockefeller 

Foundation 2013). Within Victoria, examples of acute shocks include: 

- extreme weather events including heat waves; 

- bushfires; 

- floods; 

- influenza pandemics; and  

- extreme acts, including cyber-crime (Resilient Melbourne 2016).  

Shocks can cause major disruption to critical infrastructure and the communities and businesses that rely on 

such infrastructure, and by definition, are hard to plan for in advance. For example, in 2009, it is estimated that 

the Black Saturday bushfires cost approximately $4.4 million, including the value of lives lost in the fires (Victorian 

Bushfires Royal Commission 2010). This requires the need to plan for uncertainty. Instead, infrastructure can be 

developed with consideration of adverse events, informed by their prevalence in the past. 

Chronic stress considers creeping challenges that weaken the fabric of a city or the effectiveness of 

infrastructure on a day-to-day or cyclical basis (Rockefeller Foundation 2013). This relates to Victoria through the 

potential impacts of: 

- effects of climate change, including sea level rise;  

- increasing pressures on healthcare services; and 

- social inequality.  

Other examples where chronic stresses put pressure on infrastructure includes rapid population growth, 

increasing pressures on natural assets, climate change and the increasing rates of alcoholism and family 

violence (City of Melbourne 2016). The cumulative impact of stresses often has the potential to outweigh the 

effects of shocks on the community. The early identification of chronic stress can lead to the appropriate planning 

and adaption of infrastructure towards resilience. 

Victoria’s critical infrastructure assets are considered by Emergency Management Victoria (2015) as ‘services 

that are essential to maintain the social and/or economic well-being of the State’.  
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The Victorian Criticality Assessment Tool (viccat) is used to assess the criticality of infrastructure in a consistent 

manner, reflecting the notion that the more the loss of the infrastructure threatens the survival or viability of its 

owners or users, the more critical it becomes (Moteff 2005). This tool identifies critical infrastructure within four 

different levels: vital, major, significant and local. This tool is illustrated in Figure 132 below. 

Figure 132 Critical Infrastructure Assessment Model 

 

Source: Emergency Management Victoria 2015 

It is also important to consider the flow-on impacts of shocks and stresses between different types of 

infrastructure. Critical infrastructure is highly interdependent in complex ways, both physically and through a host 

of information and communications technologies. These frequently overlap spatially, increasing the negative 

outcomes associated with adverse events. The interdependencies illustrated in Figure 133 also indicate how 

supply outages in one form of infrastructure in a specific area could have spill over effects. 
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Figure 133 Examples of infrastructure interdependencies 

 

Source: Emergency Management Victoria 2015 

When planning for infrastructure, it is likely that planning for one kind of shock or stress event could also increase 

the resilience when faced with a different kind of event. Future focus for critical infrastructure should therefore be 

to enhance the performance of a system in the face of multiple hazards, rather than preventing or mitigating the 

loss of assets due to specific events. 

Spatial considerations  

The need for resilient infrastructure can be considered spatially in a number of ways. The following section 

begins by identifying the location of Victoria’s population and the location of critical infrastructure. Specific areas 

most susceptible to risks are explored through the lens of potential acute shocks and chronic stresses identified 

within the Resilient Melbourne report as the most likely to impact Victoria in the future.  

It is important to note that local infrastructure in regional areas is often critical to the social or economic well-being 

of individual communities, and although this may not have extreme impact on a large portion of the population 

such as critical infrastructure in cities, is critical to those vulnerable. In urban areas such as Metropolitan 

Melbourne and regional centres such as Ballarat, the concentration of people, economic activity, infrastructure 

and services mean that more people and assets are exposed to hazards. This density and concentration of 

activity increases the impact of shocks (for example, flooding) when they occur.  

Spatial distribution of population 

Demands on critical infrastructure in Victoria may relate to the increase in population within certain areas. Rapid 

increases in population can place gradual or sudden stress on infrastructure in certain situations. Population 

growth and change are also not often evenly distributed across Victoria. Greater Melbourne attracts the bulk of 

Victoria’s overseas migrants, and due to its large share of the population (76 percent in 2014) also accounts for 

the majority of the natural increase. These trends are likely to continue, with Greater Melbourne projected to have 

more than 80 percent of the state’s growth up to 2051 (DELWP 2015). 
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Spatial distribution of critical infrastructure 

Overall, critical infrastructure of the vital and major considerations within Victoria is generally centred within 

Metropolitan Melbourne. As shown within the Plan for Melbourne (Figure 134), major infrastructure assets 

include, but are not limited to, roads, rail, airports, economic centres, ports and freight links. Metropolitan 

Melbourne’s critical infrastructure may differ from infrastructure deemed critical within regional areas, as road 

infrastructure may be the most critical for freight and connecting communities.  
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Figure 134 Plan for Melbourne 

 

Source: Plan for Melbourne, State Government of Victoria 2014 

Critical infrastructure has shaped economic density and population distribution across Melbourne and is 

inextricably linked to the functions of these activities and land uses. Any disruption to these forms of critical 

infrastructure can have widespread economic impacts if the infrastructure and systems do not have adaptive 
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mechanisms in place. Figure 135 further illustrates the centralisation of Melbourne’s economic activity in the 

centre of the city.  

Figure 135 Economic activity in Melbourne overlaid with the heavy rail network 

 

Source: PwC Gem modelling 

Vulnerability to acute shocks 

Previous bushfire events across Victoria have interfered with the productive capital stocks, natural resources and 

environmental services of place, affecting production and consumption possibilities (Ganewatta & Handmer 

2006). In previous bushfire shock events, isolated and remote communities have the highest risk of damage to 

property and loss of life. The risk of bushfires has been deemed to apply across the State, as illustrated in Figure 

136.  

Figure 136 Bushfire Prone Areas, Victoria 

 

Source: Land.vic.gov.au  
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The Victoria State Emergency Service (VICSES) develops emergency plans for municipalities to explain local 

flood risks for communities at risk and advise on how to prepare for and respond to 1 in 100 year flood events 

(VICSES 2016). An example of the Southbank Local Emergency Management Plan is shown in Figure 137. Each 

local municipality has their own flood risks and plans to indicate specific locations which may be susceptible to 

flooding, however densely populated areas with a greater number of infrastructure services and assets could be 

at a higher risk, thus could require more resilience measures. 

Figure 137 Southbank Local Emergency Management Plan 

 

Source: VICSES 2012 

Pandemic influenza is Victoria’s third-highest priority emergency risk (Department of Justice 2014). Aside from 

the obvious health ramifications, pandemics have the potential to cripple Melbourne’s economy, particularly given 

the high concentration of employment in inner Melbourne municipalities. For instance, the 2009 outbreak of H1N1 

(Swine Flu) was estimated to have reduced Australia’s gross domestic product by as much as 1.3 percent, due to 

workplace absenteeism and lower business investment, even though fewer than 1,000 cases of the illness were 

reported across Australia (RiskLogic 2010). 

Earthquakes can also have great impact on the delivery and maintenance of critical infrastructure. Fault lines 

identified in Victoria are located around the Strzelecki Ranges, Mornington Peninsula and in the Otway Ranges 

(VICSES 2012). As shown in Figure 138 below, the historical occurrence of earthquakes within Victoria is within 

the south-east and north-east of the State, away from the concentration of civil infrastructure within Metropolitan 

Melbourne. Although the risk of earthquakes is not severe within Victoria, it is important for future infrastructure to 

be maintain resilience for such potential shocks.  



 

 

Need 19 – Improve the resilience of critical infrastructure 

 

Page 182 

Figure 138 History of earthquakes in Victoria  

 

Source: VICSES 2012 

Terrorism is fluid and evolving. Within Victoria, this usually pertains to groups and/or individuals motivated by 

perceived issues and grievances (Victoria Police 2 013). Acts of terror often include serious damage to public or 

private property, ‘including a place of public use, a State or government facility, a public transportation system, 

and infrastructure facility or the environment’ (General Assembly Resolution 2010). As the intent of such shock 

events are to have great impact on public areas, the highest risk areas could align with the areas with the most 

critical infrastructure such as the Central Business District or major transport hubs such as train stations and 

airports.  

The universal reliance on secure cyber-based control technology means that almost all infrastructure has a cyber 

dependency. Cyber-attack is not something which has a localised impact, but serves as a global risk which is 

evolving rapidly as new technologies and systems emerge (Australian Government: Australian Cyber Security 

Centre 2015). The potential economic, social, environmental, political and national security costs of a cyber 

breach or attack are extremely significant and often widespread, with risk to communication service provider 

systems, banks or financial institutions and Supervisory Control and Data Acquisition (SCADA) systems for 

essential services, resulting in service disruption, infrastructure damage and/or loss of life. 

Vulnerability to Chronic Stresses 

Increases in human activities, such as the burning of fossil fuels (coal, oil, and natural gas), agriculture and land 

clearing are major contributors to climate change (Australian Government 2016). The observed changes within 

the 20th century include increases in global average air and ocean temperature, widespread melting of snow and 

ice and rising global sea levels. The extra heat in the climate system has other impacts such as affecting 

atmospheric and ocean circulation, which influences rainfall and wind patterns (Australian Government 2016).  

In particular, increasing sea levels could increase risks to infrastructure located to the coastline. Figure 139 

illustrates that sea levels increased by 2.8mm and 1.7mm from the early 1990 to 2008 on the Victorian coast – 

relatively small when compared to other areas of the Australian coastline. Without intervention or resilience, sea 

level rise could require great economic commitment to replace coastal infrastructure, as shown in Figure 139. 
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Figure 139 Local sea level rise (mm per year), from the early 1990s to 2008 

 

Source: Department of Climate Change and Energy Efficiency, Climate Change Risks to Coastal Buildings and Infrastructure, 2011 

Figure 140 Combined estimated replacement value ($ billion) for residential, commercial and transport infrastructure for a 1.1 metre 

sea level rise ($2011) 

 

Source: Department of Climate Change and Energy Efficiency, Climate Change Risks to Coastal Buildings and Infrastructure, 2011 

Aside from the increase in sea level rise, climate change may also have an impact on the increasing prevalence 

of extreme weather conditions such as heat and cold extremes. Heatwaves can increase the pressures on the 

medical system by exacerbating existing medical conditions and causing heat-related illnesses (State 

Government of Victoria 2015) and during cold periods, housing stock and commercial infrastructure may not be 

appropriately heated, thus leading to cold-related deaths. As shown below in Figure 141, areas impacts on 

infrastructure from heat may be exacerbated in the future within the north of the state, whereas infrastructure 

facing cold-induced stresses are located within the state’s north-east. 
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Figure 141 Projected average temperature and rainfall for Victoria 2050 

 

Source: Government of Victoria: Department of Primary Industries 2008 

Rapid population growth can make it difficult to provide adequate infrastructure and services, and increases the 

pressure on the city’s outer regions in particular. Between 2006 and 2011, Growth Area councils on Melbourne’s 

fringe (Casey, Cardinia, Hume, Melton, Whittlesea and Wyndham) grew by 183,726 people – 50 percent of 

metropolitan Melbourne’s total population growth (DELWP 2011). 

Overall, urban and regional areas experience different types of stresses due to a number of factors such as 

accessibility, availability and quality of infrastructure. For example, rural and regional areas may be more 

susceptible to social isolation and may be more self-reliant, taking localised approaches to resilience (Aged and 

Community Services Australia 2015).  

Timing considerations 

Overall, for Victoria’s infrastructure to be increasingly resilient, it is imperative to understand that a wide range of 

disruptive events may occur but are not necessarily predictable. While there are clear trends, this need is difficult 

to define in terms of time categories. By definition, unexpected shocks are challenging to forecast and is often 

true of creeping threats. For example, despite scientific consensus of the impacts of some long term trends, such 

as climate change, there remains uncertainty around timing, due to the complexity of climate systems.  

Critical infrastructure asset management 

Infrastructure assets are managed throughout the item’s lifecycle to realise the full value to deliver their 

objectives. Critical infrastructure asset management requires effective planning, acquisition, operation and 

disposal to ensure resilience and performance over time. Generally, critical infrastructure assets which are well-

managed in the short-term should be more resilient towards shocks and stresses than infrastructure which is 

poorly maintained or past the efficiency lifecycle.  

Risk of acute shocks 

The nature of shock events makes it almost impossible to predict the timing and severity of occurrence. Research 

indicates that as a result of human intervention, the frequency and intensity of these shock events will increase 

(Wamsler 2014). Climate change is a major global stress and may be the cause of future shock events.  

Overall, Australia’s mean surface air temperature has warmed by 0.9 degrees since 1910 (BOM 2014), with the 

duration, frequency and intensity of heatwaves also increasing since 1950 (Figure 142). Rainfall averaged across 

Australia has slightly increased since 1900, however was generally lower in Victoria, increasing the risk of 

drought.  
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Figure 142 Number of days that Australian area-averaged temperatures were in the warmest 1 percent of records 

 

Source: BOM 2014 

Although fire activity is sensitive to many different factors, such as wind speed, humidity, temperature and 

drought, extreme site-weather days have become more extreme at 24 of the 38 locations since the 1970’s of the 

Annual cumulative Forest Fire Danger Index (FFDI). The largest increases in fire weather across Australia are 

observed in in-land Victoria (BOM 2014).  

Although Victoria has experienced a decrease in overall rainfall, there has been an increase in more frequent and 

intense heavy downpours (State Government of Victoria: Department of Environment, Land, Water & Planning 

2015), therefore increasing the susceptibility of Victoria’s infrastructure to flood damage and delay.  

The ‘swine flu’ pandemic of 2009 was the first pandemic of the 21st century and also differed virologically and 

epidemiologically from the three 20th-century pandemics (State Government of Victoria: Department of Health 

2014). Unfortunately, this pandemic reinforced the idea that the impact of a pandemic cannot be predicted 

precisely, as it is dependent on the virulence of the virus, its transmissibility, the availability of vaccines and 

antiviral medications, and the effectiveness of pharmaceutical and non-pharmaceutical community containment 

measures. 

Terrorism is an increasing global threat and poses as a possible risk to infrastructure. Since the year 2000, there 

has been over a nine-fold increase, globally, in the number of deaths from terrorism, rising from 3,329 in 2000 to 

32,685 in 2014 (Institute for Economics and Peace 2015). Although there is no way to predict the impact of 

terrorism in the future, it is important to recognise the threat as enduring and requires sustained mitigation and 

resilience planning.  

The internet and the increasing reliance on technology greatly influences the world in which we live and business 

operate, and new technologies, such as the ‘Internet of Things’, creates new vulnerabilities to the risks of cyber-

crime. Between 2014 and 2015, there was a 38 percent increase in global security incidents and it is predicted 

that the number of devices connected to the internet will reach 30 billion globally in 2020, up from an estimated 

13 billion this year. Technological infrastructure will need to become more resilient to increasing incidences of 

cyber-crime, shocks and stresses. 

Risk of chronic stresses 

Generally, the severity and frequency of shocks and the intensification of stresses within Victoria can be reduced 

with early identification and appropriate resilience planning. Although the impacts of compounding stresses and 

increasing severity of shocks may only be significant outside of the 30 year timeframe, resilience of critical 

infrastructure within Victoria within this timeframe will have great impact on reducing the risks for the future. 

Resilience improvements often have generated benefits outweighing the costs in improvements; however it is 

often difficult to justify resilience improvements against projects with more immediate benefits. 
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Increased stress on critical healthcare infrastructure and services over time may also derive from the location of 

an ageing population. As shown in Figure 143 below, younger migrants to Melbourne are generally settling within 

Greater Melbourne, whilst residents over 40 are moving to Victoria’s regions. Further, the percentage of the 

population over 65 years of age is greater in rural and regional areas of Victoria. Within regional areas, this could 

put great pressure on the healthcare infrastructure, and could shift the nature of regional infrastructure 

requirements to focus on accessibility for all.  

Figure 143 Net migration profile, Greater Melbourne and Victoria's regions 2011 to 2016 

 

Source: DELWP 2015 

In 2051, Victoria’s population is estimated to reach 10 million, with 2.2 million in Victoria’s regions and 7.8 million 

in Greater Melbourne. These estimates incorporate net overseas migration of 2.7 million people and net 

interstate migration of 95,000 people (The State of Victoria Department of Environment, Land, Water and 

Planning 2015). At 1.9 percent from 2014 to 2031, the rate of change is not considered as extreme or anticipated 

to have overwhelming pressures on infrastructure in the short term, however will slowly create demand for 

change over time within the state.  

Annual population change by component to the year 2051 is shown below in Figure 144. 

Figure 144 Annual population change by component, Victoria 1981 to 2051 

 

Source: The State of Victoria Department of Environment, Land, Water and Planning 2015  
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Metric data sets 

 

Table 22 shows data sets and baseline data that were identified whilst undertaking research for the Needs summaries. The data sets serve to quantify the Needs and may assist 

with measuring progress of Infrastructure Victoria’s Strategy and the options in meeting the 19 Needs, at a later date in the future.  

Table 22 Metrics data sets 

Need Metrics Data set Baseline data 

Need 1 Address infrastructure demands in areas with high population growth 

 

1. Ability to improve 

access to services or 

increase service 

capacity for high growth 

areas 

a) LGAs with high forecast growth - Victoria in the 

Future, Department of Environment, Land, Water 

and Planning (2015) 

a) The LGAs forecast to be in the top 10% of the 

state in terms of growth in absolute and in 

percentage growth rates in the years 2016-2046 

are Baw Baw, Cardinia, Casey, Greater Geelong, 

Hume, Melbourne, Melton, Mitchell, Port Phillip, 

Whittlesea and Wyndham (2015). 

Need 2 Address infrastructure challenges in areas with low or negative growth 

 

1. Ability to optimise 

infrastructure delivery 

while maintaining or 

improving service 

delivery within low 

growth areas 

a) LGAs with low forecast growth - Victoria in the 

Future, Department of Environment, Land, Water 

and Planning (2015)  

a) The LGAs forecast to be in the bottom 10% of the 

state in terms of growth in absolute and in 

percentage growth rates in the years 2016-2046 

are Loddon, Yarriambiack, West Wimmera, 

Buloke, Hindmarsh, Gannawarra, Corangamite 

and Southern Grampians (2015). 
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Need Metrics Data set Baseline data 

Need 3 Respond to increasing pressures on health infrastructure, particularly due to ageing 

 

1. Improvements in access 

to health services 

2. Increase in efficiency of 

health services  

 

a) Average time to clear waiting lists, that is, the 

number of patients on the waiting list divided by the 

number of patients removed from the waiting list, 

expressed in months- DHHS  

b) Percentage of people treated within a clinically 

appropriate time – DHHS  

c) Average waiting time from referral to first 

consultation in outpatient clinics - DHHS  

d) Average health expenditure per person - Australian 

Institute of Health and Welfare, Health Expenditure 

Australia (annual release)  

a) Proxy: Median time for all elective surgery 

patients - 34 days (Jan - March 2016); Median 

time for all emergency department patients - 19 

minutes (Jan - March 2016) 

 

b) Data set unable to be obtained at time of writing. 

 

c) Data set unable to be obtained at time of writing. 

 

d) $6,096 per person (2013/14) 

Need 4 Enable physical activity and participation 

 

1. Increase in access to 

infrastructure to 

encourage physical 

activity 

2. Increase in physical 

activity rates 

 

a) Percentage of adults who have 'easy access to 

recreational & leisure facilities’ – DPCD, Measures 

of Community Strength and Connection (no future 

releases) 

b) Percentage of children living in neighbourhoods 

with good parks, playgrounds and play-spaces – 

DET, VCAMs portal (periodic release)  

c) Percentage of adults meeting guidelines for 

physical activity – DH, Victorian Population Health 

Survey (annual release)  

d) Percentage of young people who do the 

recommended amount of physical activity every 

day – DET, VCAMs portal (periodic release) 

a) 63% (2008) 

 

 

b) 88% (2014) 

 

c) 64% (2011-12) 

 

d) 26% (2014) 

 

  



 

 

 

 

Page 189 

Need Metrics Data set Baseline data 

Need 5 Provide spaces where communities can come together 

 

1. Improvements in 

perceived access to and 

quality of open and 

community spaces 

2. Increase in arts 

participation and 

attendance 

 

a) Percentage of Victorians who feel that their 

neighbourhood 'Is a pleasant environment (taking 

into consideration features such as nice streets 

and open spaces) – DH, Victorian Population 

Health Survey (annual release) 

b) Percentage of Victorians with access to community 

services and resources (such as such as libraries, 

maternal and child health centres and 

neighbourhood centres) – DH, Victorian Population 

Health Survey (annual release) 

c) Percentage of Victorians who creatively 

participated in or attended at least one art form in 

the last 12 months – Creative Victoria and the 

Australia Council, Arts in Daily Life (periodic 

release) 

a) 81% (2011-12) 

 

 

 

b) 85% (2011-12) 

 

 

c) 80% (2014) 

Need 6 Improve accessibility for people with mobility challenges 

 

 

1. Improvement in user 

experience of mobility 

challenged people 

accessing transport and 

social services 

infrastructure 

2. Proportion of 

infrastructure that is 

accessible for mobility 

challenged people  

a) Percentage of Victorians with a disability who have 

difficulty using public transport – ABS, Disability, 

Ageing and Carers Survey (periodic release) 

b) Percentage of public transport services that are 

DDA compliance Public Transport Victoria, 

Accessible Public Transport in Victoria Action Plan 

2013-17 (2013) 

a) 33% (2012) 

 

 

b) Example: Regional coaches - 70% (2012-13) 
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Need Metrics Data set Baseline data 

Need 7 Provide better access to housing for the most vulnerable Victorians 

 

1. Reduction in housing 

stress for lower income 

households in the rental 

market  

2. Reduction in average 

waiting time of people 

on the social housing 

register waitlist  

3. Ability to provide 

homeless people a 

pathway into housing 

a) Rental Affordability Index (RAI) for households in 

the bottom 40 percent of income distribution in 

Greater Melbourne – SGS Economics and 

Planning, Rental Affordability Index (ongoing) 

b) Average waiting time of people on the Victorian 

social housing register waitlist 

c) Unmet demand for homeless services – Australian 

Institute of Health and Welfare (annual release) 

 

a) RAI - 93 for family households and 54 for non-

family households (2015) 

 

b) Data currently not publically available in Victoria. 

 

c) 31% (2014-15) 
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Need Metrics Data set Baseline data 

Need 8 Address expanded demand on the justice system 

 

1. Increase in efficiency of 

justice system 

2. Reduction in demand for 

justice services 

a) Proportion of court cases disposed within agreed 

timeframes – Court Services Victoria (annual 

release) 

 

 

b) Court clearance rates (finalisations divided by 

lodgements x 100), criminal and civil – Productivity 

Commission, Report on Government Services 

(annual release)  

c) Estimated average police case duration – Victoria 

Police, Crime Statistics Report (annual release) 

d) Proportion of police time spent on active duties – 

Victoria Police, Blue Paper (2014) 

e) Number of prisoners in Victoria’s prison system – 

DJR, Courts, Prisons and Parole, Corrections 

Statistics: Quick Reference 

f) Percentage of prisoners who return to prison under 

sentence within two years of release – Productivity 

Commission, Report on Government Services 

(annual release)  

g) Percentage of population that has experienced one 

or two or more incidents of crime in the last 12 

months – ABS Cat. No. 4159.0, General Social 

Survey (periodic release) [note that more detailed 

information is available in ABS Cat. No. 4530, 

Crime Victimisation] 

a) Supreme Court - 79.0% (criminal), 94.0% (civil); 

County Court - 83.0% (criminal), 44.0% (civil); 

Magistrates’ Court - 89.9% (criminal), 81.5% 

(civil); Children’s Court - 93.7% (criminal), 83.7% 

(family matters); Victorian Civil and 

Administrative Tribunal - 91.0%; Coroners Court - 

82.3% (2014-15) 

b) All criminal courts: 110.8% (2014-15); all civil 

courts, excl. the family courts, the Federal Circuit 

Court and the coroners' court : 105.2% (2014-15) 

c) 0.6 days (2013/14) 

 

d) Approx. 50%  

 

e) 6,219 (June 2015) 

 

f) 44% (of those released during 2012-13) 

 

 

g) One incident: 6.7%; two or more incidents: 5.7% 

(2014) 
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Need Metrics Data set Baseline data 

Need 9 Provide access to high-quality education infrastructure to support lifelong learning 

 

1. Increase in overall 

education asset 

utilisation  

2. Increase in education 

participation 

a) Estimated underutilised capacity in Victorian 

Government Schools, DET unpublished data? 

b) Proportion of young people aged 19 years who 

have attained year 12 or equivalent, DET, VCAMS 

portal (annual release) 

c) Proportion of population in formal study, persons 

aged 15-64 years – ABS Cat No. 6227, Education 

and Work Australia (annual release)  

a) TBC 

 

b) 88% (2014) 

 

c) 18% (2015) 
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Need Metrics Data set Baseline data 

Need 10 Meet growing demand for access to economic activity in central Melbourne 

 

1. Increase in supply or 

management of demand 

for transport system 

capacity to 

accommodate journeys 

to and from the central 

city 

2. Improvements in 

transport performance 

across the network to 

access central 

Melbourne 

Metropolitan trains: 

a) Annual train patronage, inner city stations, City loop + 
Richmond + North Melbourne – PTV, Patronage Data 
(annual release) 

b) Number of AM Peak train services above benchmark 
levels of load standard/congestion, network wide – PTV, 
Load Standard Data (annual release) 

c) Proportion of MTM services delivered and on time– Public 
Transport Victoria, Annual Report and Quarterly and 
Month On Track Bulletins (monthly, quarterly, annual 
release) 

Metropolitan trams:  

d) Average daily tram arrival load at CBD cordons – PTV, 
Patronage Data (annual release) 

e) Number of AM Peak rolling hour average tram loads 
above desired standards, network wide – PTV, Load 
Standard Data (annual release) 

f) Proportion of Yarra Tram services delivered and on time– 
Public Transport Victoria, Annual Report and Quarterly 
and Month On Track Bulletins (monthly, quarterly, annual 
release) 

Metropolitan bus: 

g) Number of bus services operating within the central city 
on an average weekday – PTV, Service Plans (periodic 
release)  

Metropolitan bike: 

h) Bicycle volumes at selected inner city locations (average 
weekday volume per site) – VicRoads, automated counter 
data (periodic release) 

Metropolitan roads: 

i) AM peak travel time variability from average for road 
transport – VicRoads, Traffic Monitor (periodic release) 

 

a) 81.3 million (2014) 

 

b) 47 breaches (2015) 

 

c) Scheduled services delivered (reliability) – 

98.8%; Service punctuality – 92.7% (Annual 

Report 2015) 

 

d) 34,664 (2015) 

 

e) 15 breaches (2015) 

 

f) Scheduled services delivered (reliability) - 99.1%; 

Service punctuality – 83.0% (Annual Report 

2015) 

g) 905 (2014) 

 

 

h) 1,475 (2014) 

 

 

i) 25% (2014) 
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Need Metrics Data set Baseline data 

Need 11 Improve access to middle and outer metropolitan major employment centres 

 

1. Increase in supply or 

management of demand 

for transport system 

capacity to 

accommodate journeys 

to and from middle and 

outer major employment 

centres 

2. Improvements in 

transport performance 

across the network to 

access middle and outer 

major employment 

centres 

Metropolitan trains: 

a) Annual train patronage, non-inner city stations – PTV, 
Patronage Data (annual release) 

b) Number of AM Peak train services above benchmark 
levels of load standard/congestion, network wide – PTV, 
Load Standard Data (annual release) 

c) Proportion of MTM services delivered and on time– Public 
Transport Victoria, Annual Report and Quarterly and 
Month On Track Bulletins (monthly, quarterly, annual 
release) 

Metropolitan trams:  

d) Average daily tram arrival load at CBD cordons – PTV, 
Patronage Data (annual release) 

e) Number of AM Peak rolling hour average tram loads 
above desired standards, network wide – PTV, Load 
Standard Data (annual release) 

f) Proportion of Yarra Tram services delivered and on time– 
Public Transport Victoria, Annual Report and Quarterly 
and Month On Track Bulletins (monthly, quarterly, annual 
release) 

Metropolitan bus: 

g) Bus route kilometres – PTV, Service Plans (periodic 
release) 

h) Annual bus patronage – PTV, Service Plans (periodic 
release) 

Metropolitan bike: 

i) Length of Principal Bicycle network – VicRoads, open 
data (periodic release) 

Metropolitan roads: 

j) AM peak travel time variability from average for road 
transport – VicRoads, Traffic Monitor (periodic release) 

 

a) 129.7 million (2014) 

b) 47 breaches (2015) 

 

c) Scheduled services delivered (reliability) – 

98.8%; Service punctuality – 92.7% (Annual 

Report 2015) 

 

d) 34,664 (2015) 

 

e) 15 breaches (2015) 

 

f) Scheduled services delivered (reliability) - 99.1%; 

Service punctuality – 83.0% (Annual Report 

2015) 

 

g) 114.3 million km (2013) 

 

h) 119.3 million (2013) 

 

i) 4179 km (2015) 

 

j) 25% (2014) 
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Need 12 Improve access to jobs and services for people in regional and rural areas 

 

1. Increase in supply or 

management of demand 

for transport system 

capacity to 

accommodate journeys 

to and from major 

employment centres and 

service centres in rural 

and regional areas 

2. Improvements in 

transport performance 

across the network to 

access to jobs and 

services in rural and 

regional areas 

3. Improvements in ICT 

connectivity in rural and 

regional areas 

Regional trains: 

a) Number of seats on trains available in the PM peak 
(average weekday) – V/Line service information 

b) Average utilisation of train service capacity (average 
weekday) – V/Line service information 

c) Proportion of regional train services delivered and on 
time– Public Transport Victoria, Annual Report and 
Quarterly and Month On Track Bulletins (monthly, 
quarterly, annual release) 

Regional coach: 

d) Coach route kilometres – PTV network statistics 

e) Proportion of regional coach services delivered and on 
time– Public Transport Victoria, Annual Report and 
Quarterly and Month On Track Bulletins (monthly, 
quarterly, annual release) 

Regional bus: 

f) Bus route kilometres – PTV network statistics 

Regional roads: 

g) Number of crashes in regional areas (proxy of network 
improvement) – VicRoads Crash statistics  

Regional ICT: 

h) Broadband availability and quality – Commonwealth 
Department of Communications 

i) Percentage of households outside Greater Melbourne 
with internet connection – ABS, Census Data (periodic 
release) 

j) Number of mobile blackspots in Victoria – Commonwealth 
Department of Communication, Mobile Black Spot 
Programme (periodic) 

 

a) 14,231 (2015) 

b) 81% (2016) 

 

c) Scheduled services delivered (reliability) – 

98.6%; Service punctuality – 89.7% (Annual 

Report 2015) 

 

d) 12.1 million km (2013) 

e) Scheduled services delivered (reliability) – 

98.6%; Service punctuality – 89.7% (Annual 

Report 2015) 

 

f) 22.9 million km (2013) 

 

g) 14,521 (2015) 

 

h) Not currently available 

 

i) 71% (2011) 

 

j) 2461 (2016) 
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Need 13 Improve the efficiency of freight supply chains 

 

1. Reduction in cost of the 

total freight task (origin 

to destination) 

a) Data sets to measure this metric in Victoria are 

currently limited. An appropriate data set was not 

identified.  

 

 

 

a) Appropriate baseline data to be identified. 

 

Need 14 Manage threats to water security, particularly in regional and rural areas 

 

1. Reduction in 

vulnerability of water 

supply systems to water 

shortages, that is, 

supply is sufficient to 

meet minimum levels of 

service agreed with 

water users 

2. Increase in the 

efficiency of .irrigation 

delivery systems 

3. Increase in total water 

available for non-urban 

water users 

a) Percentage of available water taken for 

consumptive purposes – Victorian Water Register, 

Victorian Water Accounts (annual release)  

b) Number of Victorian towns on restrictions – 

Victorian Water Register, Victorian Water Accounts 

(annual release) 

a) 21% (2013-14) 

 

 

b) 1 (2014) [compared to 450 in 2007] 
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Need 15 Manage pressures on landfill and waste recovery facilities 

 

1. Improvements in waste 

generation and/or reuse/ 

recycling per capita 

2. Ability to addresses 

forecast future demand 

for waste infrastructure 

a) Tonnes of waste per capita in Victoria – 

Commonwealth Department of the Environment, 

National Waste Reporting Statistics (periodic 

release)  

b) Victorian resource recovery rate – Commonwealth 

Department of the Environment, National Waste 

Reporting Statistics (periodic release) 

c) Total projected waste generation to 2043-44 – 

Sustainability Victoria, Victorian Waste and 

Resource Recovery Model v1.1, 2013 

a) 2.2 tonnes (2010-11) 

 

 

b) 62% (2011-12) 

 

 

c) 20.6 million tonnes (2043-44) 

Need 16 Help preserve natural environments and minimise biodiversity loss 

 

1. Increase in the volume 

and quality of Victoria’s 

preserved natural 

habitat 

2. Reduction in indigenous 

biodiversity losses 

a) Number of threatened species in Victoria – DEPI, 

Advisory list of rare or threatened plants in Victoria 

and Advisory List of Threatened Vertebrate Fauna 

in Victoria 

a) 2106 plants (2014) and 293 vertebrate fauna 

(2013) 

Need 17 Improve the health of waterways and coastal areas 

 

1. Increase of waterways 

in good or excellent 

condition 

2. Improvements in coastal 

water quality 

a) Proportion of river length in good/excellent 

condition - Department of Environment and Primary 

Industries, Index of Stream Condition: Third Index 

of Stream Condition (2010)  

b) Proportion of weekly quality samples suitable for 

swimming - Environmental Protection Authority 

Victoria, Beach Health report annual summary 

(annual) - Proportion of weekly quality samples 

suitable for swimming 

a) 23% (2010) 

 

 

b) 88% (2012-13) 
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Need 18 Transition to low carbon energy supply and use 

 

1. Reduction in Victoria's 

greenhouse gas 

emissions 

 

 

a) Total emissions (carbon dioxide), Gigagrams 1, 

Federal Department of the Environment, State and 

Territory Greenhouse Gas Inventories (annual 

release)  

a) 118,100Gg (2014) 

Need 19 Improve the resilience of critical infrastructure 

 

1. Increase in the 

resilience of critical 

infrastructure to 

disruptions 

2. Increase in the 

resilience of critical 

infrastructure to climate 

change 

Appropriate data sets to be identified. Appropriate baseline data to be identified. 

 




