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Abstract

:

Australian governments continue to search for a model capable of planning future urban settlements at an extended spatial scale (the mega-metropolitan region) to accommodate high population growth more sustainably. Attempts at decentralisation over the past half century have failed, as state capital cities continue to sprawl in an unsustainable manner and increase their primacy at the expense of regional cities. This paper examines how two technologies, broadband and fast rail—both infrastructures capable of re-shaping space–time relationships—could underpin a transition of Australia’s largest capital cities into megacity regions by functionally integrating regional cities into their core metropolitan agglomerations. With the Melbourne megacity region as a spatial framework, changes in population and economic development are examined for Melbourne and several regional cities in Victoria following the introduction of regional fast rail (RFR) and broadband. The impact of high-speed rail (HSR) for intercity corridors in southeast England is analysed as a possible analogue for future application in Victoria. The results revealed that RFR primarily served to extend capital city suburban development. Only HSR had the capacity to ‘punch through’ and boost growth for ‘basic’ new economy industries in ‘on-line’ urban centres in corridors linked to London. High-speed broadband proved most attractive to Melbourne’s agglomeration of high-skilled information workers. Lower speed broadband services were more uniformly taken up across all centres. This discussion speculates on the impacts of these and other green economy and digitalisation drivers on prospects for a future megacity region transition in Victoria.
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1. Introduction


Metropolitan primacy has been the principal feature of Australia’s system of settlement since the mid-20th century [1]. Population growth reached record levels in 2023, with much of it concentrated in the nation’s largest cities of Melbourne and Sydney. Regional cities lagged significantly in comparison [2]. The most recent international benchmarking study of metropolitan Melbourne, which compared its performance with a group of 20 highly rated peer cities, revealed its rate of car-dependent sprawl continues to be fastest, placing increased pressure on the development of accessible housing, intra-urban travel, and liveability [3].



These results are not new and echo studies outlined in the next section that highlight the need for a new vision and planning strategies capable of sustainable densification of existing capital cities as well as increased decentralisation of their population and industry to regional cities.



In this context, there have been increasing calls for a national vision and plan for its future settlement system focusing especially on the major fast-growing capital cities and their relationship with regional centres located within a 100 km to 250 km radius [4,5,6,7,8,9]. These reports have noted that Australia’s population has been growing more rapidly than other comparable advanced economies, with two thirds of the population increase occurring in Sydney, Melbourne, and southeast Queensland, intensifying pressure on infrastructure, housing, and services. At the same time, regional cities have been calling for larger populations to support their economies and communities [10,11]. As Future Earth and the Australian Academy of Science [6] (p. 13) have stated: “Encouraging a productive balance of our national population between major centres and the regions has proven difficult without a coherent national strategy to manage our population distribution and development of urban areas, we will be at a distinct competitive disadvantage”. This is a sentiment reiterated in a Future Earth (2023) update [5], following the COVID-19 urban system shock.



Attempts at decentralisation are proving to be the most intractable. This paper focuses on advances in transport and communication technologies considered fundamental to the successful settlement transition of Melbourne to a mega-metropolitan region, functionally integrated with its key regional cities in respect of information economy industries. Improvements in transport and communication technologies deliver space–time compression by shrinking the time it takes to travel or communicate between places [12].



Three research questions were identified for examination associated with transport and communication drivers supporting the development of a spatially extensive Melbourne mega-metropolitan region:




	
Whether introduction of ‘fast rail’, connecting Melbourne with regional cities at operating speeds of less than 100 km/h, provided sufficient savings in travel times to stimulate population and employment growth in the non-metropolitan centres.



	
Whether introduction of broadband services across Victoria at different operating speeds ranging from 12 Mbps to 1000 Mbps has been associated with uniform rates of take-up in metropolitan compared to regional centres.



	
Whether positive population and employment impacts associated with the introduction of HSR (>200 km/h) for intercity rail corridors in SE England represent an analogue for future HSR projects linking Melbourne and its regional cities.









2. Background


Australian Bureau of Statistics (ABS) projections indicate that future population growth will continue to favour the five largest capital cities, rising from 64% of the national population in 2017 to 71% by 2066 [13]. Melbourne is projected to be the largest city in Australia by 2066 with a population between 10.2 and 12.2 million, up from 4.8 million in 2017. Immigration has been a major driver of this growth, with over 80% of new arrivals choosing to locate in the major cities [14]. Over the last 20 years, Australia’s capital cities have grown faster than rest-of-state areas (except during the COVID-19 pandemic) and a reversion to the long-term trend is now projected to continue [15] (p. 55). The Centre for Population’s Population Statement [16] (p. 1) indicates that ‘capital cities and regional areas are projected to return to normal patterns of population growth as net overseas migration returns and internal migration returns to pre-pandemic patterns’. The latest data, however, reveal that Australia has reached historically high levels of immigration [17].



Most government population projections reflect a strong path dependency—an expected continuation of recent trends, for the most part, into the future [18]. Under these federal and state government scenarios, Melbourne and Sydney are expected to attain ‘megacity’ status—defined as cities with over 10 million people—within 50 years. Business as usual (BAU) spatial patterns of urban development for metropolitan and non-metropolitan regions are expected to reflect these projections. Table 1 indicates that Melbourne’s growth will continue at a higher rate than its nearby regions, reflecting increased infill development associated with apartment construction in the inner city and an increased interest in peri-urban living stimulated by COVID-19. Table 2 summarises key socio-demographic indicators for Melbourne and Victoria’s principal regional cities. These illustrate prevailing trends of metropolitan primacy and the increasing strength of the capital city’s agglomeration economy. They also mask problems that are increasing for Australian cities on a megacity trajectory. These have been acknowledged most recently by contributors to the Parliament of Australia’s inquiry [7] into the Australian Government’s role in the development of cities and include a wide range of sustainability issues that have also featured in every Australian State of Environment Report on Human Settlements and Built Environment since 1996 [19].



Does a BAU pattern of settlement development represent an optimal scenario for Australia’s largest capital cities and regional cities into the future? Greenfield development in the designated outer metropolitan growth areas combined with inner metropolitan infill and continued peri-urban development on the urban fringe are projected to be the principal absorbers of population growth to 2036. Under the current urban policy settings, this can be expected to perpetuate sprawl for cities that already have among the largest urban, ecological, and carbon footprints in the world [22]. Strategic plans for Australia’s major metropolitan areas are attempting to create more compact cities via urban infill—encouraging populations inwards and upwards rather than outwards—but are falling short of their targets [23,24]. Such population and settlement trajectories will also perpetuate current urban–regional disparities in economic and socio-demographic development. For example, over the decade to 2019, SGS Economics & Planning [25] assessed Melbourne’s contribution to national gross domestic product (GDP) growth at 20.1% compared to the rate of 2.8% for regional Victoria. The share of R&D expenditure was 89% for Melbourne versus 11% for the rest of Victoria [26] while population shares were 77% and 23%, respectively [18].



Since the 1950s there have been regular calls for more comprehensive settlement policies capable of addressing the growing economic divide between cities and regions [27,28]. In the early 1970s, decentralisation of manufacturing and service industries was a focus for the Federal Labour’s Department of Urban and Regional Development’s (DURD) attempt from 1972 to 1975 to grow two regional centres (Albury–Wodonga and Bathurst–Orange) into inland cities. These plans were not realised [29], a result that has weighed against subsequent attempts at decentralisation. It has been argued, however, that decentralisation should not be ‘rendered conceptually unable to be rehabilitated in a meaningful way… otherwise, it feeds into a fatalistic, passive view of change and governance, which in practice means both enshrining the status quo and predisposing urban growth forms and terms dictated primarily by market forces, rather than broader social needs’ [30] (p. 10).



The projected doubling of population in Australia’s major cities over the next 50 years, amplified by the challenges of climate change adaptation and sustainable urban development more broadly, warrants a level of national settlement planning and new forms of urban governance not witnessed in post-war Australia. The dramatic industry and technology transitions over the past 50 years—to a digitalised information and knowledge-based economy coupled with broadband network access and high-speed transport—has the capacity for extension to a re-shaping of Australia’s national space-economy/settlement system. The Department of Prime Minister and Cabinet’s [31] release of Planning for Australia’s Future Population reinforces the key challenges as managing city growth; delivering a national population and planning framework; better connecting regional Australia with opportunities for growth; and developing a federal–state governance framework to manage growth. The COVID-19 shock prompted the establishment of a National Cabinet of federal and state government leaders—a new governance framework—to tackle the pandemic as a mission-scale planning challenge. Post pandemic, the National Cabinet agreed to a National Planning Reform Blueprint that targets those urban planning mechanisms embedded in local strategic plans seen to be inhibiting urban development [32]. It is unclear at the time of writing, however, whether this retains a dominant metropolitan focus, where housing shortages are most acute, or will embrace regional centres as well. Recent pronouncements by the Victorian Government [33] indicated that a new Plan Melbourne strategy extending to 2050 will expand its scope and scale beyond the capital city to ‘cover the whole state … the plan will set our regions and rural areas up to thrive’. However, within months of that posting, the state government had axed its funding for fast rail to the regional city of Geelong [34] and re-directed it to kick-start a massive orbital rail loop project for Melbourne [35] designed to connect the city’s middle ring suburbs—a continuation of capital-city-centric infrastructure investment.



This paper is a response to elements of this challenge. The megacity region (MCR) is a 21st century settlement model capable of accommodating future population and employment growth in the major capital cities and their hinterland regional cities, providing a spatial template for centralisation with decentralisation and a break from the urban development patterns of the past 50 years. Several interconnected drivers have underpinned the global growth of megacities and megacity regions to date, in addition to population and immigration. Foremost among them are technology transitions in communications and transport, and ‘post-industrial’ transitions associated with the emergence and growth of information, knowledge, and creative industries. In combination they stimulate the emergence of agglomeration economies that reflect the benefits of co-location of firms servicing these core industry sectors as well as many others that employ producer services as key inputs. These are sectors of industry are currently not well represented in regional cities in Australia.



Increased globalisation of trade has also reinforced the roles of megacities in managing and accommodating the associated international flows of goods, services, people, capital, and information [36,37].



2.1. Industrial Transitions


Kelly et al. [38]. (p. 1) summarised the evolution of industry and urban settlement in Australia: “Until the early 20th century, one in three workers were employed in primary industry and almost half of the population lived on rural properties or in towns of less than 3000. By 1960 manufacturing had grown to make up almost 30 percent of GDP and employ one in four Australians, with a big presence in suburban areas”. Today, Australia’s metropolitan areas with populations above half a million account for two thirds of national GDP [39] and the largest two cities contributed three quarters of national GDP growth in 2018–2019 (Melbourne 40% and Sydney 33%) [25].



Australia’s post-industrial transition to an information and advanced services economy saw core information industries and knowledge-oriented organisations concentrate their economic activities in the CBDs and inner suburbs of the larger cities, having displaced manufacturing industries and their workforces [40]. Large cities are also now defined according to their roles in global economies and networks, acting as command-and-control centres in managing the flows of information, capital, skills, and power [37,41,42]. Leveraging agglomeration economies, they attract industries that benefit from spatial clustering and economies of scale in locations where there is an associated concentration of human capital, which encourages knowledge spillovers between firms and increased creativity and innovation [43]. There has been a well-established trend of information and knowledge firms locating in areas with high liveability and residential amenity combined with good access to cultural and higher educational services—locations that have proven to be attractive to the highly skilled and remunerated labour force as places to live. Research by Florida [44,45] and Donegan et al. [46], writing on the creative economy, have identified a set of additional ‘big city’ attributes that are attractive to the ‘creative class’ and millennials and reflect more open and socially inclusive societies characterised by higher levels of ethnic mix and LGBTI tolerance. Regional cities in Australia are currently not well represented by either traditional or non-traditional indicators attractive to new economy businesses [25]. Until economic opportunities for such workforces are decentralised, populations are unlikely to disperse, and big cities will keep on growing for the reasons outlined.



A ranking of Australia’s 25 largest urban centres in terms of their information and knowledge intensity [47] revealed three distinct categories: the five high ranking cities of Sydney, Melbourne, Canberra, Brisbane, and Perth; a noticeable break to four middle ranking cities (Adelaide, Darwin, Sunshine Coast, and Gold Coast–Tweed), and a long tail of 15 relatively weak cities (including Geelong, Albury–Wodonga, Ballarat, and Bendigo). In the context of current growth industry trajectories, an ability to encourage employment and population movement to regional centres is unlikely to be realised on a scale necessary to reduce development pressures on the big cities or support the economic transition of outlying regional cities to knowledge-based industries, despite the significant political representation of regions at the ministerial level in federal and state parliaments [48]. Human and financial capital will continue to flow in response to the competitive advantage of regions, and the most attractive regional city municipalities will be those with a strong ‘metropolitan’ profile [49].



Alternative futures are possible, necessitating speculation on the implications that a 21st century urban sustainability transition including increased telecommuting and transition to a green economy has for future megacity regional planning and development.




2.2. Technology Transitions


New transport technologies have played a fundamental role in radically changing the form, fabric, and footprint of cities over centuries [50]. In the period between 1850 and 1950, fixed rail trams and trains supported corridor development with typical densities between 35 and 100 persons per hectare, with higher-density walking fabric around transit stops. The increased speed of transit allowed urban development to extend 20 km or more from the city centre. From the 1950s onward, with the advent of mass automobile production, individualised motor transport meant that city growth was no longer constrained to fixed rail corridors. In these new kinds of cities, population densities fell to less than 35 persons per hectare (low-density sprawl) because the flexibility and speed of cars (averaging 50–80 km/h on uncongested roads) allowed residents to live well beyond a 20 km radius from the city centre. Anthropological limits to the average length of time workers are prepared to travel to work continue to act as one of the key triggers for urban transitions, whether that be further suburbanisation (new greenfield cities), re-urbanisation (inner city densification), or new connections to regional cities. It is in relation to the latter transition that high-speed rail (HSR) has emerged more recently as a technology driver not only of intercity and inter-regional transport but also as a basis for megacity region transformation—in Japan, Western Europe, China, South Korea, and USA (but, despite several attempts, not in Australia [51,52]). High-speed rail typically operates at speeds in the range from 250 to 350 Km/h, significantly higher than regional fast rail services operating in Victoria. A key focus of this paper involves examining whether there is significant growth in population and employment in Victoria’s regional cities following connection to higher speed rail services.



Advances in modern communications technologies and associated infrastructures have also been important in the development of human settlement, especially over the past 30–40 years, a period that has witnessed transformational advances in telematic services: from analogue to digital, from fixed to mobile, from the emergence of networked computing and the internet—and its subsequent global spread on high-speed broadband networks [53]. Initial ‘high-speed’ communications (circa 2 Mbps) were exclusively city-based [54], but the nbn™ network, when proposed in 2009 as a 100 Mbps service, was seen by the Australian Government and regional agencies as a means of creating a level playing field spatially in relation to information and job access—removing a digital divide [10]. The roll-out of the nbn™ network over the past decade has been relatively rapid and is examined in a section that follows. Whether broadband is a necessary catalyst for accelerating non-metropolitan development is a key question. Routine (back office) activities are readily decentralised—often to overseas locations. Advanced information, knowledge, and creative industries have non-routine activities at their core that have benefited from propinquity, enabling frequent face-to-face meetings. Until COVID-19, telepresence does not appear to have provided a good substitute for a range of face-to-face meetings or a complete platform for telework that is totally removed from the business and social connections of the office. Recent research, however, shows that the psychological and organisational drivers of teleworkers have fundamentally shifted due to experience with the practices established during the pandemic [55,56]—attitudes, norms, competencies, technologies, and organisational acceptance have changed. Furthermore, the Productivity Commission (2021) is largely positive about the likely long-term impacts on productivity from greater adoption of telework, and business are adopting new workplace policies that allow greater flexibility, yet are also looking to entice workers back in the office with quality office spaces [57]. The long-term impact on urbanisation patterns is yet to play out, and there are risks that could see greater urban sprawl and unintended consequences unless there is more investment and strategic planning for the growth and development of regional economic centres [58].





3. Materials and Methods


In this article, the socio-spatial impact of three infrastructure-related technological interventions—broadband, fast rail, and HSR—are examined empirically to assess the extent to which they have induced measurable shifts in population and employment following their development. In all cases, change over a minimum of a decade was assessed employing Before versus After Impact Analysis (BAIA). This is an impact evaluation approach that explores the value of an indicator before and after “an intervention” or an “event”. Here, the BAIA methodology explores population growth, as well as demographic and employment outcomes arising from changes in access to broadband, fast rail, and HSR, i.e., a natural experiment, where the counterfactual is represented by areas where access to these technologies did not significantly increase, or at least did not happen to the same degree.



BAIA emerged as the most appropriate method for undertaking a descriptive empirical assessment of interventions such as those in scope for this paper [59]. Each intervention had a clear starting date and provided a suitable period of elapsed time for revealing the extent of change in outcome variables at the municipal scale or equivalent capable of being assessed for each intervention. Further details on the analytical methods are outlined in Section 3.2.



3.1. The Spatial Context


The two future settlement scenarios for Melbourne and regional Victoria identified as the focus for analysis are those defined in recent reports by Bolleter et.al [60] and Infrastructure Victoria [61]. The first is a continuation of a business as usual scenario—sustained rapid growth and sprawl of Melbourne with continued weak connections to regional cities. The second involves a settlement transition, similar in significance to the industrial transitions and technological transitions referred to earlier, namely, transition to a megacity region.



3.1.1. Business as Usual: Melbourne and the Regions


This scenario is predicated upon population projections from state and federal agencies referred to earlier. Under this scenario, growth continues to concentrate in the largest cities, especially the capitals, such as Melbourne. It can be expected that regional population growth will continue to be slower and more incremental under this scenario due to the narrower and more localised economic bases in most regional cities and their relatively poor access to the capital city. Previous agricultural functions have diminished, and their attraction has swung to those population segments attracted by ‘tree change’ or ‘sea change’ lifestyles, rather than those seeking 21st century employment opportunities, career advancement, and ‘urban lifestyles’ concentrated in the large cities. Human and financial capital is expected to continue to flow in response to the competitive advantage of regions, and the most attractive regional cities will be those with a strong ‘metropolitan’ profile [49] reflecting a skills base that is core to 21st century economic development [62]. Major regional centres over 100 km from capital cities, however, will remain outside the city’s functional urban region for daily commutes because the speed of current road and rail networks fail to deliver the ’30-min city’ to such regions [63,64].



Travel time budgets of urban populations have been a consistent driver of how cities have developed over centuries. Urban settlements have evolved in response to the underlying transport and communication modes of the era, creating, in turn, the walking city, the transit city (rail), and the auto city—all conforming to Marchetti’s anthropological constant [65]: a universal travel time budget averaging about 60 min per day for the journey to and from work. Each era has expanded the footprint of cities and influenced their urban forms and fabrics [50]. With the widespread adoption of telework during and since the COVID-19 pandemic, the geographical implications on travel budgets (i.e., relating to Marchetti’s constant) are yet to be fully understood. When commuters can travel to work less frequently, the average distance per trip that commuters are willing to travel increases, thus allowing them to potentially move further away from workplaces [66,67].



Figure 1 outlines the approximate extent of metropolitan Melbourne in terms of commuting distance to its central business district. Distance–time contours (isochrones) were drawn using methods in Pérez, Quintana, and Pastor [68] and Whitten [69] to approximate ‘door-to-door’ travel times from the centre of each regional and suburban locality to central Melbourne. Highlighted isochrones delineate between different commuting dynamics: the 45 min isochrone approximates the outer boundary of regular, daily commuting and the 90 min isochrone approximates the geography of long-distance commuting involving some telecommuting. The results conform broadly to the daily commuting experience of urban Australia (p. 5), with peri-urban areas like Bacchus Marsh and Gisborne falling within an average 45 min one-way commute and regional cities like Geelong, Ballarat, Bendigo, and Traralgon/Latrobe Valley falling within an extended commute. The authors note that these intervals are indicative only and that commuting to Melbourne can impose much higher time costs [70].



The Government of Victoria’s latest vision for Melbourne in Plan Melbourne 2017–2050 [71] suggests that the expected population growth to over 8 million will be accommodated within metropolitan boundaries as currently outlined and largely supported by planned road and rail networks that are city focused. There is no indication of future transport network planning that would support the transition to a Melbourne megacity region (MMR) of over 10 million people by 2066 [13], strategically and functionally integrated with its hinterland regional cities.




3.1.2. Melbourne Megacity Region


Accelerating population and urban growth since the second world war, combined with technological and industrial drivers of urban transitions (outlined in the next section), have stimulated the development, worldwide, of new functional spatial settlement networks linking multiple urban centres that have become integrated into what have been termed megacity regions (MCRs), occupying urban footprints of unprecedented scale. Multiple terms have been advanced for these spatial systems (e.g., megapolitan, megalopolis, megaregion, mega-metropolitan), but ‘megacity region’ has emerged as a preferred descriptor [72,73]. After an extensive review and synthesis of city-region literature, Hall and Pain [36] (p. 815) concludes: ‘the megacity region is the emerging form at the start of the 21st century and is likely, on all realistic scenarios, to become steadily more dominant in the course of the next half century’. They do, however, remark on the variability of location, scale, and urban forms of MCRs, ranging from those based on a single dominant city (e.g., the Paris region) to a polycentric city region (e.g., Randstad).



More recently, scholarly interest has continued in relation to the concept of the megacity region as a new scale of settlement for the 21st century. The OECD [74] (p. 24) undertook a review of the megaregion concept based on settlement developments in Europe and North America. It identified the technology and transport drivers enabling populations and businesses to connect over greater distances more effectively than has been previously possible, while also pointing to the fact that “empirical evidence on the economic and social benefits of megaregions as well as successful governance arrangements at this scale are lacking”. A more recent review [75] focuses on future urban trends in the United States and argues that megaregions represent a principal instrument for national settlement policy, planning, and investment—a spatial framework capable of steering future urban development towards higher levels sustainability, resilience, and equity.



The second settlement scenario identified in this paper, therefore, conceives of a Melbourne megacity region that incorporates several provincial cities within the state of Victoria that are not currently part of a functional urban region centred on its capital city but are located within 100 km to 250 km of the capital city’s central business district. Four MCRs were envisaged as part of Australia’s settlement futures in the 2006 National State of Environment Human Settlements Report [76]. A similar set of MCRs are also featured in Archer et al. [4]. In these studies, the Melbourne MCR extends from the Bellarine Peninsula in the west to the Mornington Peninsula in the east—an arc of some 300 km. An MCR transition needs to be underpinned by a 21st century transport and communication platform of HSR and broadband communications, together with a broader underpinning geographic and economic plan (featuring key industry drivers) capable of supporting future sustainable settlement development at this scale. The concepts of MCR and HSR have been the focus of recent commentary linked to the future planning of Melbourne and Sydney [9,77,78]. In June 2023, a new High-Speed Rail Authority was established by Prime Minister Albanese with the challenging task of ‘bringing high-speed rail to reality’ [51]. Its current scope, however, is restricted to the Sydney–Newcastle corridor in the state of New South Wales [79].



HSR achieving operational speeds much faster than the current ‘regional fast rail’ speeds in Victoria (averaging between 70 and 100 km/h) will be required. At speeds of 350 km/h envisaged for the first HSR proposal developed for Australia in the 1980s, Victoria’s regional cities would be transformed into the equivalent of middle-ring Melbourne suburbs where 30 min commute-to-work times satisfy Marchetti’s anthropocentric principle for a transition in settlement patterns (see [65,80], and Figure 2), and a transition in employment linked to an agglomeration economy demonstrated to be attractive to information and knowledge industries and workers [81]. Regional cities in Australia are currently not well represented by either traditional or non-traditional indicators attractive to new economy businesses and employees [25,62]. Until economic activity is decentralised, populations are unlikely to disperse, and big cities will keep on growing and sprawling for the reasons outlined.





3.2. Proposed Analytics


The objective of this paper is to contribute to an evidence base (currently lacking) to assist in the creation of future long-term planning strategies needed to guide Australia’s 21st century settlement system, where a step-change is required at the spatial scale of urban development capable of more effectively connecting the fast-growing major capital cities with their lagging regional centres located 100 to 250 km away. Given the paper’s relevance to an MCR vision and strategy, high-speed rail (HSR) and broadband network access are key technologies capable of delivering the required space–time compression to facilitate the development of a functional urban region of this scale.



3.2.1. Regional Fast Rail


The paper reports on analyses that examined changes in population and employment growth in Victoria’s regional centres following the introduction of regional fast rail (RFR) in 2005–2006. Operating at speeds of up to 100 km/h, RFR is not a radical space-transforming intervention, but it can reveal the impact of incremental improvements in travel times from Melbourne to regional centres. The principal routes are identified in Figure 1. To analyse the influence of RFR on population and employment growth, data for ‘online’ Local Government Areas (LGAs) connected to the RFR network were compared to data for ‘offline’ LGAs not connected to the network. Data for periods both before and after the introduction of RFR were analysed. Key economic indicators for Victoria were sourced from Australian Bureau of Statistics (ABS) census data for LGAs for the years specified in each table. The methods used to model the Victorian transport network and produce the isochrone maps are detailed in Whitten [63]. Data on the spatial structure and mobility characteristics of the transport network were obtained from the Victorian Government Department of Transport (DoT) and VicRoads via data.vic.gov.au and the Commonwealth Government Public Sector Mapping Agency (PSMA) via the Australian Urban Research Infrastructure Network (AURIN).




3.2.2. Broadband


The paper presents data on consumer take-up on the roll-out of the national broadband network (nbn™) in Melbourne and across Victoria’s major regional cities from its inception in 2012 up to 2021. This provided alignment with the ABS national censuses of 2011 and 2021, enabling analyses of the shifts in population and employment. A contract was negotiated with Telstra, the organisation that was responsible for designing, building, and operating Australia’s National Broadband Network as the nation’s wholesale broadband provider. An agreement was negotiated with NBN Co., Ltd. for their provision of data on the total number of activated subscribers in December of each year, aggregated to ABS census boundaries aligned with the Melbourne Statistical Division and each of the regional cities in the study. Data were provided for both residential and commercial customers in the following speed tiers (Mbps): 12, 25, 50, 100, and 200–1000.




3.2.3. High-Speed Rail (UK)


The paper also examined growth in population and employment after 2005 following the construction of high-speed rail (HSR) in several corridors of southeast England centred on London as a possible analogue for impacts on regional settlement in selected development corridors in Victoria, centred on Melbourne (see Figure 3). This allows a contribution to be made to local debates concerning the pros and cons of HSR and the new geographies and economies it may help create. The same method used to analyse the influence of RFR on regional centres in Victoria was used to compare the data for online and offline LADs in southeast England before and after the introduction of HSR.



The final section of the paper was necessarily speculative (both are in the final references Hall 2009 [72], Frantzeskaki et al. [82]). It briefly identifies emerging green economy transitions such as a circular economy and renewable-energy-based decarbonisation that require allocations of space much larger than the existing Melbourne metropolitan area can supply and continued expansion of digitalisation across all sectors of industry, facilitating workplace–residence transitions that were enabled by telework from home during COVID-19 to become a more permanent feature of future information, knowledge-based, and creative industries established at a distance from current capital city concentrations. It also highlights the need for integrated, multi-sector MCR development and the creation of a new model of governance capable of planning and managing urban transitions at this scale—what Mazzucato [83,84] terms a mission-oriented challenge.






4. Analyses and Results


4.1. Exploring the Impacts of Regional Fast Rail on Regional Population and Employment Growth in Victoria


Despite the Commonwealth Government’s plan to ‘have faster, more efficient, and reliable journey times along strategic corridors connecting major regional centres with capital cities’ [31] (p. 29), there is limited empirical research highlighting the potential for non-metropolitan urban growth linked to faster regional rail or HSR in Australia.



In this paper, empirical data and analyses are presented that seek to illustrate the strength of any link between the introduction of RFR in Victoria and subsequent growth in population and employment of regional cities within their respective megacity region corridors.—specifically, the change in population and employment occurring between 2006 and 2021 (see Table 3 for a list of cities and indicative rail service speeds and Figure 1 for the rail corridors). It is expected, based on the study’s hypothesis, that the introduction of fast rail should boost population growth as well as employment rates, especially in highly qualified information economy jobs.



The jurisdictions in focus include Local Government Areas (LGAs) incorporated into metropolitan Melbourne as well as regional cities in the railway corridors of Geelong, Ballarat, Bendigo, Shepparton, Albury-Wodonga, and Latrobe (comprising the cities of Moe, Morwell, and Traralgon), which are all connected to the Southern Cross Station in Melbourne’s CBD. However, it should be noted that, as of early 2020, the RFR network delivered the following average end-to-end speeds: Geelong 81 km/h, Ballarat 96 km/h, Bendigo 89 km/h, and Traralgon 71 km/h (significantly below the maximum speeds possible).



Figure 4 graphs annual average population growth in selected LGAs in the decade after RFR was commissioned in 2005–2006. It includes metropolitan LGAs connected to the suburban rail network yet traversed by RFR corridors. LGAs are organized by distance from central Melbourne to capture the potential influence of enhanced connectivity on population growth. The results show that metropolitan LGAs designated as growth areas, including Hume, Melton, Whittlesea, Wyndham, and Casey, are the principal absorbers of population and that regional LGAs lag comparatively behind. However, rates of population growth in LGAs connected to the RFR network mostly within 150 km or 90 min travel time by train outperform LGAs not connected to the network. Online cities within 150 km of central Melbourne experienced average annual population growth rates between 2% and 3% p.a., well above Victorian Government [20] forecasts, while offline cities beyond 150 km exhibited growth rates of between 0% and 1% p.a. Growth rates hollow out around Shepparton and Wangaratta, located between 150 km and 250 km from central Melbourne, and recover around Wodonga, which, combined with its twin-city Albury in New South Wales, has a larger population size and stronger economy.



Based on these analyses, differences in population growth rates between online and offline LGAs appear to be, at least in part, attributable to distance from central Melbourne CBD and pre-existing regional dynamics rather than to connectivity improvements enabled by RFR. The potential influence of RFR on population growth is shown in Figure 5, which graphs total population change for the same sample of LGAs in the decades before and after RFR was commissioned. Compared to Figure 4, it shows that population growth in offline LGAs remained constant in the before and after periods, while population growth in most online LGAs jumped in the decade after 2005–2006. These trends suggest that online LGAs like Geelong, Ballarat, and Bendigo have benefited from Melbourne’s rapid population growth to a greater degree than offline urban centres.



Table 4 shows that annual average employment growth in producer services for the decade after the introduction of RFR followed a similar pattern, hollowing out for LGAs located between 150 km and 250 km from Melbourne. Furthermore, changes to employment growth in the decades before and after the introduction of RFR are on average greater for online LGAs than offline LGAs (except for Latrobe—a region dominated by the fossil fuel industry and economically challenged by the closure of mines and brown-coal-fired power stations).



Annual average employment growth increased approximately 2.3% p.a. or higher for online LGAs, compared to 1.2% for offline LGAs, but offline LGAs between 150 km and 250 km from Melbourne experienced changes between 0% and 0.75% p.a. These findings suggest a relationship between RFR and enhanced population and employment growth prospects for most regional cities connected to the network. The gap between online and offline centres in relation to average annual growth rates in producer services employment was greater than for people-serving jobs, which are tied more closely to the demands of the local resident population (see Table 4). Results from this analysis suggest that RFR positively influenced population and employment growth, especially in the higher skilled producer service sectors in non-metropolitan regions, with year-on-year growth rates typically twice as strong in online LGAs (except Latrobe) than offline LGAs.




4.2. Broadband Uptake: An Indicator of Telecommuting Capacity, Human Capital, Industry Structure Potential?


Australia’s nbn™ network has, since 2009, aimed to deliver a fast, reliable, and secure broadband network to all residential and business premises across Australia. As of late 2020, the project was deemed complete [87] and the aim of delivering uniform access to broadband services across the urban/regional divide (as illustrated in [53]) was delivered to specification. Australia’s nbn™ network has since been complemented via technological advances in satellite internet systems, such as Starlink, that have provided fast internet anywhere in Australia since 2021. A partnership with Telstra will boost fast internet connectivity for rural and remote areas less well served by high-speed nbn fibre networks.



Broadband connection data supplied by NBN Co. for the Melbourne Statistical Division (MSD) and Victoria’s six regional cities enabled an examination of trends in take-up between 2012 and 2021 (Table 5). From a relatively slow start, connection rates accelerated rapidly from 2014. By the end of 2021, there were almost 1.9 million properties connected to the nbn™ network in Melbourne and the regional cities. MSD had an 88% share of activated nbn™ network connections, compared to a 78% share of the population. This finding mirrors earlier studies [54] that revealed that information economy indicators were superior differentiators of leading urban economic performance compared to traditional population indicators. Lagging Victorian regional cities on this basis were Shepparton and Latrobe with 1.1 and 1.2% of nbn™ network connections, reflecting centres with an economic base strongly reliant on rural and fossil fuel industries, respectively. However, with particular reference to broadband uptake as an indicator of information economies and, therefore, capacity for employment in specialised services, as of 2021, the level of Geelong, Ballarat, and Bendigo’s connections to the nbn™ network had jumped from near zero in 2012 to 22.6%, 24.5%, and 25.1% (respectively) of their populations, with Melbourne at 35.3%. This indicates a sharp rise in regional capacity for telecommuting and engagement in information services across all centres.



Over this period, higher speed services were being offered and connected over the national nbn™ network [88]. Table 6 reveals that for Victoria over 94.4% of nbn™ network connections were at download speeds of 100 Mbps or less and 83.7% of all connections were to residential consumers, with little variation in rates of take-up between urban centres within this customer segment. The major contrast between the regional cities and Melbourne is in relation to connection speed, where the gap is greatest for the highest bandwidth tiers (>100 Mbps), with Melbourne taking a 95.8% share of such services. Higher bandwidth allows users to upload and download larger amounts of data faster to their workstations and provides support for multiple digital devices and collaboration tools without experiencing a delay—a driver of productivity and creativity. High-speed networks provide the ITC platform that supports a 21st century extension of the information economy, together with the emerging Internet of Things (IoT), part of the fourth industrial revolution (Industry 4.0 [89]). Notwithstanding, there are speeds >100 Mb/s available to the regions, indicating infrastructural support for high-tech industries.



Unlike Table 6, which revealed no significant difference between Melbourne and provincial cities in the uptake of residential nbn connections, Table 7 indicates a major contrast for business connections—further evidence that major capital cities continue to act as engines of bandwidth-hungry information economy industries in Australia. Clearly, access to broadband communications appears to be a necessary but not sufficient condition to drive decentralisation of industry.



Table 8 reveals that over 40% of Melbourne’s workforce, in 2021, was classed as highly skilled (broadly defined by ANZSCO as the sum of the occupation groups ‘Manager’ and ‘Professional’), notably higher than Victoria’s regional cities but not reflective of the much larger gap related to broadband business connections outlined previously (Table 7), suggesting that such networks may be more strongly linked to a narrower set of high-tech and creative industry occupations. What the table does illustrate is the more recent growth in Geelong’s skilled workforce. As Victoria’s second largest city, and located geographically closest to Melbourne, the indicators presented in this paper suggest that the Geelong corridor should be first in line for an HSR upgrade within the Melbourne megacity region. The fact that the Geelong Mega-rail project has stalled reflects the fact that, to date, all HSR projects have been business ventures narrowly scoped on value uplift around key rail stations, lacking connection to long-term, mission-oriented strategic settlement planning, which is largely absent at the scale of the megaregion in Australia.




4.3. Assessing Impact of HSR in Southeast England: An Analogue for Selected Corridors in Victoria?


In this section, results are presented regarding the extent to which HSR has catalysed growth in two HSR corridors centred on London as a potential analogue for future MCR corridor development in Victoria.



Internationally, studies by Preston and Wall [91], Thomas and O’Donoghue [92], and Vickerman [93] indicate that the introduction of HSR coincides with an uptick in social and economic indicators in cities connected to such networks. However, the development benefits can be quite concentrated and do not translate to positive region-wide outcomes, with communities in metropolitan regions generally benefitting more than communities in outlying regions. In Australia, most recent publications related to decentralisation are speculative in nature [78,94,95,96,97,98] or support status quo policies favouring investment in metropolitan road and rail projects over HSR [99]. What is in question is whether regional cities and towns linked to Melbourne via HSR in a future MCR would become dormitories for metropolitan workers or be capable of attracting new 21st century jobs and employment as well as population growth.



Before proceeding with these analyses, it is important to note the obvious differences in urban geography. In the UK, for example, the populations of Greater London (8.8 million) and the Birmingham metropolitan area (1.1 million) in 2017 [100] were much larger, respectively, than the populations of Greater Melbourne (4.5 million) and Geelong (233,429) in 2016 [85]. The density and spread of urban settlements in the two regions are also quite different. Cities surrounding Greater London, known as Local Area Districts (LADs), are more numerous and have larger population sizes than regional cities surrounding Greater Melbourne. The nearness of non-metropolitan LADs to London and Birmingham could also be expected to increase opportunities for productivity spillovers compared to the situation in Victoria, where Melbourne is the single dominant urban centre. There are, however, shared characteristics that are relevant to this study.



Urban growth in both regions exhibits strong core–periphery tendencies. Greater London’s population grew by approximately 14% between 2005 and 2017, twice the national average of approximately 7% [86]. Around that same time, Greater Melbourne’s population grew by approximately 33% between 2006 and 2016, approximately twice the Australian national average of 17% (derived from [85,101]). Finally, although London’s present-day population is much larger than Melbourne’s, the latter city is projected to double in size by 2066, to between 8.6 million and 12.2 million ([13], low and high projections). To put this in context, Greater London grew by only 1.57 million or 23.7% between 1981 and 2011 and, in that same time, Milton Keynes doubled in size from 122,016 to 248,821 (derived from [102,103]). These core–periphery dynamics are pertinent to this study because Milton Keynes was similar in size in 1981 to present-day Ballarat and Bendigo, which HSR could bring to within 45 min travel time of central Melbourne.



For this study, the change in population and employment was examined in LADs situated in two HSR corridors in the UK selected as potential analogues for the five rail corridors in Victoria. Both corridors terminate in central London (again, see Figure 3): one includes a section of the West Coast Main Line (WCML) connecting Birmingham, Rugby, Coventry, and Milton Keynes to St Pancras Station; the other is a section of the southeastern line connecting Ashford and Ebbsfleet to Stratford and St Pancras Stations. Analyses were undertaken on the WCML and southeastern lines before and after the time each were upgraded (June 2005 and June 2009, respectively) to provide faster and more frequent commuter services.



The method used by Chen and Hall [104], designed to assess the influence of HSR on the economic geography of Britain as reflected in population and jobs growth, was adopted in this study. They designated urban centres within the two corridors as either ‘online’ or ‘offline’ in relation to proximity to a HSR service in their search for evidence of impact. Furthermore, as an important point of difference to Chen and Hall, this study used data points from ‘before’ and ‘after’ the introduction of upgraded rail services. In both UK and Australian studies reported here, the data are limited to that available from the national statistics agencies in both countries.



Figure 6 profiles average annual population growth for LADs along the WCML and southeastern line between 2005 and 2017. The results show that online LADs mostly outperformed offline LADs after HSR was introduced, achieving population growth rates between 1.75% and 2.25% p.a. Most offline LADs have a growth ceiling of 1.5% p.a. and a trend line of growth that approximates 1%. There are some exceptions, but the general pattern seems clear. One outlier in the results is Leicester, which is not connected to the two HSR corridors analysed in this study but occupies a node in the national transport network where major north–south and east–west corridors intersect. Improvements to transport connectivity have clearly influenced the growth prospects of online LADs compared to their offline counterparts. In addition, online LADs between 50 km and 150 km of central London compete quite strongly for population growth against outer metropolitan LADs.



Figure 7 profiles average annual population growth for the same set of LADs in the periods before and after high-speed commuter services were introduced to the WCML and southeastern line. Differences between online and offline LADs for the period between 2005 and 2017 reinforce the relationship between improved transport connectivity and population growth. LADs are organised in order of distance to central London to illustrate how ‘peaks’ and ‘troughs’ in growth rates are restructured around central London and online LADs along both corridors. The pattern of results suggests that HSR has supported strategic planning outcomes including the concentration of growth within existing metropolitan areas (London and Birmingham), renewal of post-war new towns and post-industrial cities (Milton Keynes and Coventry), and preservation of culturally and ecologically valuable landscapes (LADs between Dartford and Milton Keynes that are inside London’s Green Belt). Although still quite centralized, the restructuring of growth around online LADs outside of Greater London speaks to the region-shaping potential of HSR, especially during periods of urban expansion. This is a key take away from this analysis, especially considering the significant levels of long-term population growth expected in Melbourne in the coming decades.



Trends in average annual employment growth between 2006 and 2016 indicate an even greater concentration of economic growth towards Greater London and online LADs. Table 9, which samples the seven highest-performing LADs in each geographic category, shows the relationship between employment growth and distance from central London. Compared to results for average annual population growth, which indicate a weak relationship between growth rates in online LADs and distance from central London (see Figure 7), employment growth is stronger for online cities within 100 km of London than for online cities further away. However, analysing the rates of employment growth in the producer services sector shows that online LADs, across the board, experienced a stronger shift towards information and knowledge-based industries between 2005 and 2018 than offline LADs and, in some instances, outperformed LADs in outer metropolitan areas. Producer services as a share of total employment increased in six out of seven online LADs and six out of seven outer metropolitan LADs in the sample, reinforcing the relationship between HSR development and growth in knowledge-based industries. In contrast, results for the highest-performing offline LADs were not as strong, with approximately half of the sample expanding the proportion of employment in producer services.





5. Discussion


Enabling regional cities to participate more equally in future population and economic growth, especially where industries will be increasingly more reliant on innovation in digitalised information and knowledge platforms irrespective of sectoral applications—what Batty [105] has termed the fifth long wave of innovation—needs to be a continuing focus. Here, providing working and living environments, delivering residential amenities, enabling telepresence, as well proving transport for regular face-to-face meetings fundamental to creative, non-routine forms of work are critical. Broadband delivers the former and HSR the latter technological underpinnings.



As a case study with relevance to international audiences, this paper has sought to shed light on the extent to which recent enhancements in faster rail and broadband services connecting Victoria’s largest regional cities with Melbourne has resulted in any discernible shift in their involvement in information economy industries, where they had seen to be lagging. The results indicate that both RFR and NBN have strengthened Melbourne’s economic and growth capacity. RFR has extended the commuter field for outer metropolitan and peri-urban residents but lacks the speed of HSR to effectively ‘punch through’ to the regional cities. The results also show that high-speed broadband has witnessed stronger demand from Melbourne compared to regional-based domestic and commercial customers—a reflection that regional cities in Victoria mostly house ‘population-serving’ as contrasted with ‘producer-services’ industries. At the same time, Geelong is a second-tier regional city located closest to Melbourne that has attracted significant employment growth, followed by Ballarat and Bendigo, with Latrobe and Shepparton remaining largely unchanged. This is also reflected in the differential growth of their high-skilled workforces. Broadband, in and of itself, is unlikely to create this transition. Broadband appears to be a necessary but not sufficient condition.



The need for a corridor-specific focus for future MCR planning was another clear message to emerge from this study. In this context, the Geelong corridor stands out as a leading contender for HSR and transformation into an MCR. A future Melbourne–Sydney HSR connection via Shepparton and Albury–Wodonga would engage those northern corridors, as would the original 1980s VFT route east via the Latrobe Valley, Gippsland Lakes, and the NSW south coast. Characterising processes of uneven spatial development as “inexorable” to cast shade on the development prospects of regional communities (see [99]) perhaps misses a crucial point about HSR development: it restructures the spatial economy of cities and regions and, when planned well, can engender a more environmentally sustainable and economically cohesive settlement system.



Results from the transport case studies reported in this paper indicate that faster rail services connecting capital cities with their hinterland regions can provide a measurable boost to population and jobs in ‘online’ regional centres compared to those that are ‘offline’. Further research, drawing on more comprehensive data sets to control for a range of regional and economic processes, is needed to establish this effect comprehensively.



In the areas designated as online (with access to NBN and RFR), the employment growth has been particularly strong for information and knowledge workers in producer service industries. Recognition of this potential to begin to shape the future economic structure of cities and regions—as a more integrated megacity (corridor-aligned set of regions)—should encourage policy makers in Australia, and elsewhere, to move beyond conventional zero-sum-game thinking about critical infrastructure development, which typically pits cities against regions, and to instead better understand how communities on both sides of the existing settlement growth divide can grow stronger together.



A forced transition to telecommuting for information workers during COVID-19 has realised a long-held proposition, dating to 1976 [106], that telework could fundamentally change relationships between where people live and work. Until COVID-19, utilising telematics by information workers provided some opportunities for more flexible and out-of-hours working while still strongly anchored to an office. Newton and Wulff (1999) [107] found that only 3% of full-time workers in a national ABS survey worked from home all of the time, 24% some of the time, and 73% none of the time; but, there was a preference by 42% to do more work at home (see also Global Workplace Analytics [108]). The severe and prolonged COVID-19 pandemic, however, has identified clear opportunities associated with the prospects of a more permanent shift in regime from the daily work commute to one that is more flexible and hybrid for many (i.e., where employees work from the office some days and at home others) [109]. Significantly larger proportions now prefer to work from home to a considerable extent and feel competent and confident about continuing with the practice [55,56]. This also has implications for a shift in locational preferences for residences and workplaces, including towards regional locations as has been suggested by Denham [58] as a possible if not likely outcome, especially for knowledge workers. Yet, it is unclear whether telepresence can substitute satisfactorily for face-to-face engagement in non-routine commercially driven workplaces where creativity and innovation are core components. Also, a revision of Marchetti’s anthropological constant is required in relation to job types, where longer but less frequent commutes associated with hybrid (or entirely remote) working models have become common. At present, the jury is still out on the strength of this in Australia [110,111], but it will remain as a factor in longer-term strategic urban and regional planning.



The following set of remarks continues in a speculative vein, since they are germane to the planning of future pathways for megacity regions. They include economic and environmental transitions that will drive future urban development, future governance structures, and planning processes that require a capacity to be transformative—beyond current business as usual practice.



The first set of future drivers are associated with a transition to smart and sustainable urban development—a meshing of the fifth long wave of digital innovation with the sixth long wave of innovation related to the increasing demands for sustainable development [112]—a transition now recognised as fundamental to countering climate change. The transition to a green economy [113] has renewable energy at its core but extends well beyond this into all sectors of the economy. These include the built environment industries of transport, building and construction, materials manufacturing, and utilities (water and waste), which have large ecological and carbon footprints but also present new business and employment opportunities for delivering positive eco-efficient outcomes for cities and regions [114]. The transition to renewable energy and a decarbonised built environment [115] represents a major challenge for an Australian economy dominated by the fossil fuel industry. Regional cities that form part of an HSR corridor that enable relatively fast commute times to a major city will be well-positioned to pioneer and host a new generation of green economy businesses. Foremost among these, perhaps, involves the creation of a circular economy cluster of industries, creating wealth from waste streams currently going to landfill—food waste, organic waste, construction and demolition waste, liquid and solid industrial waste streams—enabling circular economy businesses to develop based on management of the life cycle of natural resources extending from extraction to manufacturing, recycling, and remanufacturing (producing new products as part of an eco-industrial cluster based on industrial symbiosis; see [116]).



As climate change is likely to disrupt global food supply chains with increasing frequency and severity, local food production becomes more important [117]. With the imperative of maintaining or growing local food production, in the context of Melbourne, more intensive food production in the corridor should also be planned to meet the demands of a future 8–10 million megacity region population, using irrigation from treated sewerage from metro and regional populations—reducing the carbon footprint of fresh food distribution and consumption and reducing demand on potable water supplies in a warming, drying climate. These industries are land-intensive and not capable of being accommodated within existing metropolitan boundaries. The land use planning and governance issues associated with MCR are significant and challenging—but, the benefits are likely to be equally significant economically, environmentally, and socially.



To these ends, calls have been intensifying for national leadership in city and regional planning in Australia and internationally. Multiple failed attempts at decentralisation of settlements and the economy, a common goal in many countries, have bedevilled governments in Australia for more than 50 years in seeking to narrow disparities in growth and economic wellbeing between large capital cities and regional cities. Over the past 15 years, Australia’s metropolitan growth rates have been among the highest in the OECD, driven by historically high levels of immigration focused on Sydney and Melbourne [14], putting major pressures on metropolitan planning and delivery in areas related to housing, urban infrastructure (especially transport), and population services [118]. Currently, in Australia, there is a federal planning deficit that encompasses both cities and regions. To address this challenge requires integrated multi-sectoral spatial planning and governance on a scale, thus far, missing in Australia [119,120]: what has been termed mission-scale planning [82,83,84]. As Buxton [95] has argued, such strategic planning would require the integration of sectoral and spatial planning goals across metropolitan and non-metropolitan geographies. As reviews of megacity planning have revealed, issues of governance (especially across spatial scales) are problematic both internationally [73] and in Australia [121]. Establishing appropriate governance structures for long-term strategic policymaking, planning, and management of MCRs represents a challenge to century-long protocols of federal–state–municipal relationships—or what Hall and Pain [36] (p. 178) call ‘the mismatch between functional and territorial logics’. In Australia, however, this needs to extend beyond market-initiated infrastructure projects, typical of HSR initiatives since the 1980s, which are not embedded in broader-based land use, transport, housing, and next-generation industrial development planning led by governments and co-designed and co-produced with industry and the community. Strategic planning of this genre needs to identify the key economic and socio-technical drivers of future urban and economic development and link these to the competitive advantages and future needs of Australia’s cities and regions and, in the context of Melbourne’s MCR, specific HSR corridors where plans and priorities need to be established.



Planning of large, fast-growing, and increasingly complex cities is not at crisis point yet, but a consensus has been growing that a new vision and model is critically needed for mission-scale planning of the future development of Australia’s megacities and their regions. This study contributes evidence for government stakeholders considering commencement of the long term multi-sectoral and multi-scale urban planning required for unprecedented levels of population growth experienced by the nation’s two largest capital cities in the 21st century [Melbourne and Sydney], projected to continue in the 21st century. Australia needs to add its name to the growing international list of countries with an interest in megacity region settlement planning.
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Figure 1. Geography of a future Melbourne megacity region with major rail corridors and travel isochrones. Source: authors. 
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Figure 2. Space-shrinking impacts of high-speed ground transportation for Victoria’s regional cities (source [80], Figure 1). 
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Figure 3. Selected HSR corridors and LADs in southeast England, United Kingdom. Source: the authors. 
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Figure 4. Population growth in selected LGAs, Victoria, 1996 to 2006 and 2006 to 2016. Source: authors. 
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Figure 5. Average annual population growth in selected LGAs, Victoria, 2006 to 2016. Source: authors. 
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Figure 6. Annual average population growth in selected LADs, southeast England, 2005 to 2017. Source: graph derived by authors from ONS 2010 (unformatted data file) and ONS 2018 (Table 2). 
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Figure 7. Population growth in selected LADs, southeast England, 1993 to 2005 and 2005 to 2017. Sources: graph derived by authors from ONS 2004 (unformatted data table), ONS 2010 (unformatted data table), and ONS 2018 (Table 2). Note: LADs serviced by high-speed rail in upper case. 
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Table 1. Projected annual average population growth by geography—Victoria, 2018 to 2036.
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Geography

	
Average Annual Growth (%)




	
2018–2036 (%)

	
2021–2036 (%)






	
Metropolitan Melbourne

	

	




	
Inner Melbourne LGAs

	
2.4

	
2.7




	
Established Melbourne LGAs

	
1.2

	
1.1




	
Outer Metropolitan Growth Areas

	
3.0

	
2.9




	
Peri-urban LGAs

	
1.8

	
2.7




	
Non-metropolitan Regions

	

	




	
Regional City LGAs

	
1.5

	
1.4




	
Other Regional LGAs

	
0.3

	
0.5








Source: 2018–2036 projections are based on Victorian government data [20] and revised projections (2021–2036) were provided by Department of Transport and Planning Victoria (October 2023).













 





Table 2. Summary of key economic indicators by geography—Victoria.
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	Region
	Population 2021 *
	Average Median Personal Income

($2021, ann.) *
	Average Median Household Income

($2021, ann.) *
	Ave House Price ($M)

(2019) **
	Average

Commute

Distance

**





	Inner Melbourne
	1,141,000
	$55,800
	$106,000
	1.154
	9.5



	Outer Melbourne
	3,692,000
	$42,500
	$98,400
	0.776
	17.2



	Principal regional cities
	695,000
	$38,300
	$74,800
	0.344
	15.9







Notes: principal regional cities are the LGAs of Geelong, Ballarat, Bendigo, Shepparton, Wodonga, and Latrobe; population is based on ‘Place of Usual Residence’ in the 2021 Census. Sources: * [21], ** Table 5 in [4].













 





Table 3. Key attributes of rail corridors in Victoria and the United Kingdom.
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	Anchor City/

Destination City
	2021

Population
	Max. Speed (km/h)
	Date

Opened





	Melbourne to:
	4,833,000
	-
	-



	Geelong
	271,000
	160
	September 2006



	Ballarat
	113,800
	160
	December 2005



	Bendigo
	121,500
	160
	February 2006



	Shepparton
	68,400
	100–130
	N.A.



	Wodonga
	43,300
	100
	N.A.



	Latrobe
	77,300
	160
	October 2006



	London to:
	8,800,000
	-
	-



	Birmingham
	1,145,000
	200
	December 2005



	Ashford
	133,000
	230
	June 2009







Sources: ABS [85] and ONS [86].













 





Table 4. Employment and industrial change in selected Local Government Areas, Victoria, 2006 to 2021.
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LGA Name

	
Dist. to Melb.

	
Total Employment

	
Employment in Producer Service Sectors *

	
Employment in People Serving Sectors *




	
(km)

	
2021

	
Avg Ann. Growth 2006–2021

	
2021

	
Avg Ann. Growth 2006–2021

	
2021

	
Avg Ann. Growth 2006–2021






	
Hume

	
31

	
102,892

	
3.5

	
13,393

	
4

	
44,787

	
4.3




	
Melton

	
34

	
81,442

	
5.4

	
11,300

	
5.5

	
35,837

	
6.3




	
Whittlesea

	
35

	
107,055

	
4.5

	
14,700

	
5

	
49,969

	
5.7




	
Wyndham

	
36

	
135,825

	
6.4

	
26,213

	
8.1

	
57,772

	
6.8




	
Greater Geelong

	
60

	
129,587

	
2.8

	
16,510

	
3.2

	
69,792

	
3.4




	
Macedon Ranges

	
75

	
25,279

	
2.2

	
3881

	
3.1

	
11,473

	
2.4




	
Moorabool

	
79

	
18,429

	
3

	
2030

	
3.1

	
8230

	
3.6




	
Mitchell

	
85

	
23,504

	
3.6

	
2152

	
4.3

	
10,598

	
3.5




	
Surf Coast

	
109

	
18,769

	
4.1

	
2841

	
6

	
9719

	
4.4




	
Ballarat

	
119

	
53,104

	
2.3

	
5934

	
1.8

	
30,150

	
2.8




	
Mount Alexander

	
123

	
8570

	
1.6

	
1092

	
3.8

	
4480

	
2.1




	
Hepburn

	
129

	
7159

	
1.5

	
979

	
3.5

	
3522

	
1.7




	
Baw Baw

	
132

	
26,602

	
3.1

	
2638

	
3.6

	
12,198

	
3.8




	
Strathbogie

	
140

	
4925

	
1.3

	
447

	
2.6

	
2083

	
2.3




	
Greater Bendigo

	
142

	
56,299

	
2.1

	
6367

	
1.7

	
29,878

	
2.5




	
Latrobe

	
155

	
32,139

	
0.8

	
2849

	
0

	
16,608

	
1.4




	
Golden Plains

	
157

	
12,341

	
3.3

	
1177

	
3.6

	
5556

	
4.1




	
Colac-Otway

	
163

	
10,642

	
0.9

	
939

	
0.6

	
4614

	
0.9




	
Pyrenees

	
166

	
3032

	
1.2

	
196

	
1.4

	
1234

	
2.2




	
Central Goldfields

	
171

	
4693

	
0.9

	
319

	
0.2

	
2369

	
1.8




	
Campaspe

	
179

	
17,368

	
0.6

	
1260

	
0.6

	
7741

	
1.3




	
Corangamite

	
185

	
7583

	
0.1

	
455

	
1.2

	
2710

	
0.7




	
Greater Shepparton

	
200

	
30,136

	
1.1

	
2672

	
0.4

	
14,169

	
1.7




	
Loddon

	
209

	
3085

	
−0.2

	
159

	
0.4

	
1030

	
0.4




	
Benalla

	
215

	
6251

	
0.4

	
507

	
1.2

	
2861

	
0.2




	
Wellington

	
220

	
19,315

	
0.8

	
1367

	
0.4

	
9582

	
1.3




	
Ararat

	
223

	
4973

	
0.4

	
275

	
0.6

	
2445

	
0.9




	
Wangaratta

	
240

	
14,043

	
0.8

	
1227

	
1.2

	
7293

	
1.4




	
Moyne

	
243

	
8539

	
1

	
605

	
2.5

	
3473

	
1.8




	
Warrnambool

	
260

	
17,305

	
1.5

	
1576

	
0.8

	
9750

	
1.9




	
Gannawarra

	
288

	
4391

	
−0.7

	
269

	
−0.4

	
1731

	
0.1




	
Indigo

	
291

	
8366

	
1.2

	
710

	
2.2

	
4068

	
1.4




	
Wodonga

	
303

	
20,689

	
1.7

	
1777

	
−0.2

	
11,496

	
2.3




	
East Gippsland

	
376

	
19,190

	
1.3

	
1501

	
1.5

	
9829

	
1.5




	
Swan Hill

	
386

	
9866

	
0.5

	
707

	
0.4

	
3924

	
0.4




	
Online LGA average

	
108

	
41,501

	
2.4

	
4828

	
2.7

	
21,490

	
2.8




	
Offline LGA average

	
192

	
26,149

	
1.7

	
3368

	
2.1

	
3924

	
2.2




	
Online LGA median

	
119

	
26,602

	
2.3

	
2849

	
3,1

	
12,198

	
2.8




	
Offline LGA median

	
193

	
11,492

	
1.2

	
1078

	
1.2

	
4612

	
1.7








Source: ABS TableBuilder, Counting Persons, Place of Usual Residence database, 2006; ABS Time Series Profile, 2021. Notes: ‘Online’ regional cities and LGAs are in bold and ‘offline’ regional cities and LGAs are in standard case; * the producer services sector comprises ‘Financial and Insurance Services’, ’Information, Media and Telecommunications’, ‘Professional, Scientific and Technical Services’, and ‘Administrative and Support Services’ industries; the people serving sector comprises ‘Accommodation and Food’, ‘Retail Trade’, ‘Health Care and Social Assistance’, ‘Arts and Recreation Services’, ‘Education and Training’, and ‘Rental, Hiring and Real Estate’ (ABS Australian and New Zealand Standard Industrial Classification (ANZSIC)).













 





Table 5. nbn™ broadband network connections 2012–2020 (TC4).
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	2012
	2014
	2016
	2018
	2020
	2021
	2021% Share Connections
	2021 Pop (‘000)
	% Pop. Share
	Ratio of NBN Connection to Pop. Share





	Geelong
	0
	636
	6878
	31,922
	58,198
	62,862
	3.3
	278
	4.8
	0.69



	Ballarat
	315
	5571
	19,972
	29,820
	36,996
	38,466
	2.0
	157
	2.6
	0.81



	Bendigo
	0
	368
	903
	26,330
	36,409
	38,174
	2.0
	152
	2.6
	0.81



	Shepparton
	0
	1863
	15,702
	18,592
	19,679
	20,125
	1.1
	130
	2.2
	0.50



	Latrobe
	0
	168
	5293
	21,064
	22,183
	22,735
	1.2
	271
	4.6
	0.28



	Albury Wodonga
	1
	275
	4539
	33,125
	35,652
	36,917
	2.0
	286
	4.8
	0.42



	Melbourne
	2473
	46,129
	212,204
	685,609
	1,551,328
	1,666,319
	88.4
	4714
	78.4
	1.12



	Total
	2789
	55,010
	265,491
	846,462
	1,760,445
	1,885,598
	100
	6010
	100
	







Source: authors compiled from NBN Co. (December 2021) who supplied connections data in response to a special request; population data from DELWP Victoria in Future 2019 [20]. Note: TC4 relates to Traffic Class 4, services designed for business internet and standard data services. The data reported are for the highest download speed service delivered to a specific active location/address [i.e., there may be multiple services to a particular location]; the data are a snapshot of the data captured at end of December in each year.













 





Table 6. Total nbn™ network connections by speed tier, December 2021.






Table 6. Total nbn™ network connections by speed tier, December 2021.





	
Speed (Mbps)

	
Max TC4 12,25

	
Max TC4 50,100

	
Max TC4 250–1000

	
Total Connections




	
City

	
N

	
%

	
N

	
%

	
N

	
%

	
N

	
% Residential






	
Geelong

	
17,292

	
4.8

	
44,917

	
3.2

	
653

	
0.6

	
62,862

	
85.6




	
Ballarat

	
9754

	
2.7

	
26,950

	
1.9

	
1762

	
1.7

	
38,466

	
84.2




	
Bendigo

	
9593

	
2.7

	
28,239

	
2.0

	
342

	
0.3

	
38,174

	
85.8




	
Shepparton

	
4545

	
1.3

	
14,423

	
1.0

	
1157

	
1.1

	
20,125

	
79.8




	
Latrobe

	
7700

	
2.1

	
14,872

	
1.0

	
163

	
0.2

	
22,735

	
86.6




	
Albury-Wodonga

	
9284

	
2.6

	
27,228

	
1.9

	
405

	
0.4

	
36,917

	
83.6




	
Melbourne

	
301,971

	
83.8

	
1,262,510

	
89.0

	
101,838

	
95.8

	
1,666,319

	
83.6




	
Total

	
360,139

	
100.0

	
1,419,139

	
1.0

	
106,320

	
1.0

	
1,885,598

	
83.7








Source: authors compiled from NBN Co. data (December 2021).













 





Table 7. Business nbn connections by speed tier, December 2021.






Table 7. Business nbn connections by speed tier, December 2021.





	
Speed (Mbps)

	
Max TC4 12,25

	
Max TC4 50,100

	
Max TC4 250–1000




	
City

	
N

	
%

	
N

	
%

	
N

	
%






	
Geelong

	
1623

	
3.9

	
7354

	
2.9

	
53

	
0.3




	
Ballarat

	
1142

	
2.7

	
4676

	
1.9

	
249

	
1.6




	
Bendigo

	
900

	
2.2

	
4507

	
1.8

	
25

	
0.2




	
Shepparton

	
748

	
1.8

	
2095

	
0.8

	
222

	
1.5




	
Latrobe

	
713

	
1.7

	
2311

	
0.9

	
13

	
0.1




	
Albury-Wodonga

	
1033

	
2.5

	
4973

	
2.0

	
39

	
0.3




	
Melbourne

	
35,531

	
85.2

	
223,801

	
89.6

	
14,578

	
96.0




	
Total

	
41,690

	
100.0

	
249,717

	
100.0

	
15,179

	
100.0








Source: authors compiled from NBN Co. data (December 2021).













 





Table 8. Regional profiles of employment and occupation, Victoria, 2011–2021.






Table 8. Regional profiles of employment and occupation, Victoria, 2011–2021.





	
City

	
Total

Employed

Persons 2021

	
Total Full Time Employed

Persons

2021

	
High-Skilled

Workforce 2021

	
% Change:

Total

Employed

2011–2021

	
% Change:

Full Time

Employed 2011–2021

	
% Change:

High-Skilled Workforce 2011–2021




	
N

	
%






	
Melbourne

	
2,403,200

	
1,444,700

	
981,300

	
40.8

	
26.6

	
19.6

	
40.8




	
Ballarat

	
53,100

	
29,700

	
18,100

	
34.2

	
25.6

	
18.3

	
35.7




	
Bendigo

	
56,300

	
31,500

	
18,300

	
32.5

	
23.1

	
16.8

	
30.5




	
Geelong

	
129,600

	
72,000

	
44,300

	
34.2

	
35.8

	
27.6

	
55.8




	
Latrobe

	
32,100

	
18,000

	
8200

	
25.6

	
6.2

	
0.1

	
11.5




	
Shepparton

	
30,100

	
17,900

	
9600

	
31.8

	
13.1

	
8.7

	
13.7




	
Wodonga

	
20,700

	
12,500

	
5800

	
28.3

	
22.5

	
17.2

	
31.1








Notes: ‘Melbourne’ equals the sum of the 31 LGAs that comprise the metropolitan area; ‘High-skilled’ is the sum of the occupation groups ‘Managers’ and ‘Professionals’ in the ABS ‘Australian and New Zealand Standard Classification of Occupations’ (ANZSCO): the occupations in these two ANZSCO categories have been assigned the highest skill levels by the ABS [90]. Percentages calculated from unrounded figures. Source: ABS Time Series Profile, 2021 [21].













 





Table 9. Employment and industrial change in selected LADs, southeast England, 2006 to 2016 and 2005 to 2018.
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LAD Name

	
Dist. to

London

	
Total Employment

	
Employment in Producer

Service Sectors (Cat. K–N)




	
(km)

	
2006

	
2016

	
% p.a.

	
2005

	
2018

	
% p.a.






	
Barnet

	
18

	
138,000

	
167,000

	
1.6

	
33,500

	
53,100

	
4.5




	
Harrow

	
22

	
83,000

	
89,000

	
0.6

	
20,800

	
31,800

	
4.1




	
Barking and Dagenham

	
23

	
51,000

	
64,000

	
2.0

	
9600

	
14,300

	
3.8




	
Bexley

	
24

	
73,000

	
88,000

	
1.6

	
20,200

	
21,500

	
0.5




	
Hillingdon

	
27

	
201,000

	
206,000

	
0.2

	
15,600

	
22,000

	
3.2




	
Havering

	
29

	
86,000

	
97,000

	
1.0

	
19,600

	
33,000

	
5.3




	
Dartford

	
39

	
53,000

	
70,000

	
3.2

	
5800

	
12,700

	
9.2




	
Milton Keynes

	
86

	
144,000

	
200,000

	
3.9

	
18,400

	
28,200

	
4.1




	
Ashford

	
96

	
56,000

	
70,000

	
2.5

	
8400

	
4900

	
−3.2




	
Kettering

	
129

	
39,000

	
49,000

	
2.0

	
5100

	
5300

	
0.3




	
Rugby

	
138

	
48,000

	
53,000

	
1.0

	
4300

	
6300

	
3.6




	
Coventry

	
153

	
156,000

	
174,000

	
1.2

	
14,200

	
21,500

	
4.0




	
Blaby

	
159

	
50,000

	
59,000

	
1.4

	
6700

	
5000

	
−2.0




	
North Warwickshire

	
171

	
38,000

	
50,000

	
2.4

	
2500

	
4000

	
4.6




	
Solihull

	
177

	
113,000

	
128,000

	
1.0

	
16,600

	
16,800

	
0.1




	
Bromsgrove

	
186

	
41,000

	
51,000

	
1.9

	
6400

	
7000

	
0.7




	
Lichfield

	
194

	
49,000

	
56,000

	
1.1

	
6500

	
7300

	
0.9




	
Birmingham

	
205

	
543,000

	
576,000

	
0.6

	
57,300

	
74,200

	
2.3








Sources: NOMIS (2019) [103]. Notes: The table samples the seven highest-performing LADs in each geographic category; ‘online’ LADs are in bold and ‘offline’ LADs are in standard case. Producer services sectors comprise financial and insurance activities, real estate activities, professional scientific and technical activities, and administrative and support service activities (ONS Standard Industrial Classification (SIC) Categories K to N).
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