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INTRODUCTION 
Over the past several decades Sydney, Australia’s largest metropolis with a 

population approaching four million, has succumbed to global processes of 

metropolitan restructuring (Fagan, 2000). A new geography of employment has 

emerged in the office, financial, high-tech, and producer services sector of the 

metropolitan economy, while suburbanisation of population has led to changing 

trends in the journey to work with likely effects on the geography of accessibility to 

employment opportunities (Freestone and Murphy, 1998; Parolin et al., 2001). A key 

characteristic of the new geography over the period 1981-96 is the dispersal of 

employment to non-CBD locations, in particular the movement of manufacturing firms 

to suburban locations, the growth and dispersal of planned suburban shopping 

centres, and the dispersal of office activities into the suburbs. In general, employment 

is now widely dispersed throughout the metropolitan area.  

 
A feature of the jobs-housing imbalance in Sydney is the spatial patterning of the 

journey to work. In 1999, approximately 16.5% of all work trips were to the CBD 

(NSW Department of Transport, 2001). Outside the CBD the prevailing pattern is one 

of spatial clustering of trips from dispersed residences to a small number of major 

employment centres such as Parramatta and Liverpool (see Figure 2) and a larger 

number of smaller employment nodes dispersed throughout the metropolitan area 

(Forrest, 1996).  The trend is one of regionalisation of the journey to work, with 

associated changes in modal choice and employment accessibility patterns. For 

example, while 69% of work trips to the CBD were made by public transport in 1996, 

this figure falls to less than 15% for trips to many suburban employment centres 

(NSW Department of Transport, 1999). Public transport accounted for 22% of trips to 

work on an average weekday in 1998, and is not increasing its proportional share of 

travel in Sydney (NSW Department of Transport, 2000). On the other hand, car 

dependency is on the increase - with negative impacts on environment and public 

transport sustainability (NSW Department of Transport, 1998). How well public 

transport serves Sydney residents’ in accessing employment opportunities is a key 

focus of this study, and a measure of the success or otherwise of major planning 

initiatives with goals of spatial equity (NSW Department of Urban Affairs and 

Planning, 1998).

 
 



CChhaannggeess  iinn  aacccceessssiibbiilliittyy  ttoo  eemmppllooyymmeenntt  iinn  MMeettrrooppoolliittaann  SSyyddnneeyy  11998811--11999966  PPaarroolliinn  aanndd  KKaammaarraa  
 

SSttaattee  ooff  AAuussttrraalliiaann  CCiittiieess  NNaattiioonnaall  CCoonnffeerreennccee  22000033  PPaaggee  22 

While metropolitan restructuring and changes in journey to work patterns are well 

monitored at the aggregate level in Sydney (NSW Department of Urban Affairs and 

Planning, 1995), the impacts of these changes on accessibility to employment 

opportunities remains largely unknown by the planning community. The key objective 

of this paper, therefore, is a preliminary assessment of the nature and extent of 

changes in accessibility to employment by public transport in Sydney between 1981 

and 1996.  Our initial question is how best to measure accessibility to employment by 

public transport given the myriad definitions available (Pirie, 1979). In addition, we 

investigate the capability of using GIS for database design, measurement of 

accessibility, and the production of maps. Furthermore, we utilize a GIS framework 

for the formulation and testing of models to assess impacts of changes to the 

components of accessibility. The implications of our findings for current policies of 

improving longer-term equity of spatial access issues in Sydney are also discussed.  

THE LITERATURE 

Accessibility is a key concept in quantifying the extent of urban land-use/transport 

interaction and is widely used as a performance indicator of urban public 

transportation systems (Levinson, 1998; Sturt and Bull, 1993). Generally, it is defined 

as the ease with which activities may be reached from a given location using a 

particular transportation system, and has been shown to be closely correlated to 

various social, economic and environmental problems facing modern metropolitan 

areas such as unemployment, socio-economic status, ethnicity and general well 

being, crime rates, traffic congestion and air pollution (Helling, 1998).  

 

Our analysis of the literature indicates a plethora of accessibility measures and that 

such measures vary in terms of their definitions, methods of formulation and 

operationalisation, and areas of application. In terms of formulation, it appears that 

accessibility indices can be grouped in a number of ways. For instance, Ingram 

(1971) differentiates between relative and integral accessibility.  Relative measures 

describe the accessibility of a site to another site, while integral measures describe 

the accessibility of a site to several other sites or activities. Clearly, the definition, 

methods and approaches adopted require careful consideration in the context of a 

respective application at a particular scale of analysis (Levinson, 1998). 
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Morris, Dumble and Wigan (1979) distinguish between the "process or supply" 

approach and the "outcome or demand" approach. The former interprets accessibility 

as the opportunity or potential to travel to selected activities. In this regard, 

accessibility is seen as a measure of the supply characteristics of the system, and a 

feature of geographic space and individuals independent of actual trip making. In the 

outcome or behavioural approach accessibility is interpreted as the demand or actual 

use of services and participation in activities, not simply the presence of 

opportunities.  

 

Pirie (1979) classifies accessibility measures into "aggregate" and "disaggregate" 

measures, and highlights the advantages and limitations of each type. Aggregate 

measures consist of one measure for all purposes, assuming that all individuals 

within a zone have the same set of opportunities. They also ignore the spatial 

distribution of activities within the zone, and the fact that mode of transport and travel 

time vary from person to person. With disaggregate measures of accessibility there 

are separate measures for different purposes. Although they are more demanding in 

terms of their data requirements and computational complexity, disaggregate 

measure are conceptually superior and more useful in operational planning. Bach 

(1981) illustrates the effects of different levels of aggregation on accessibility 

measurements. 

 

Accessibility measures also vary according to whether the concern is for the ease 

with which a place can be reached from other places ("place" accessibility) or the 

number and types of activities that can be reached ("activity" accessibility). The most 

commonly used  "place/activity" measures of accessibility are the cumulative 

opportunity index and gravity-based measures. The cumulative opportunity index 

refers to either the proportion of the total number of activities (opportunities) that can 

be reached within a given travel time, cost, or distance from a reference location, or 

the cost-distance or time-distance involved in reaching a given proportion of 

opportunities (see Black, 1977; Faulkner and Nelson, 1983). 

 

Gravity-based measures owe their origin to Newton's law of gravitational attraction 

and were originally developed by Hansen (1959) who defined accessibility at origin 

zone "i" to a destination zone "j" as the size of activities at zone "j" discounted by an 

impedance function. The impedance is expressed in the form of a distance decay  
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function f(dij), where "dij" is the distance between the two points. The impedance 

function is commonly expressed as an inverse power, negative exponential or 

Gaussian function. The negative exponential is the most commonly used impedance 

function. Gravity-based measures are the most commonly used accessibility 

measures, accounting for nearly 40% of all the measures reviewed for this study.  
 

In conventional measures of accessibility different individuals in the same zone are 

ascribed the same level of accessibility. Interpersonal differences associated with 

peculiarities of individual life styles and situations are not taken into account. In other 

words they simply measure place rather than individual accessibility. Also, 

conventional accessibility measures are evaluated based on a single reference 

location such as a home. Since many trips are multi-purpose with multiple stops, 

conventional measures may grossly underestimate an individual's accessibility to 

activities. Time and space constraints may render some urban opportunities 

inaccessible to certain individuals, even though their locational proximity suggests 

otherwise  (Kwan, 1999). 

 

Geographic Information Systems (GIS) provide rich and powerful tools for the 

capture, manipulation, analysis and display of complex landuse/transportation and 

socio-economic information required to model accessibility. Because of their capacity 

to handle spatial information, GIS is becoming the standard tool in land use/transport 

analysis and planning. However, its use to operationalise accessibility measurements 

is still relatively limited, compared to its widespread use as a decision support system 

in professional planning (Heikkila, 1998). An extensive review of the literature for the 

present study revealed that GIS was hardly used in accessibility analysis prior to 

1990. This corroborates the results of the study by Cameron (1995) which showed 

that only three out of the over one hundred publications reviewed contained a 

discussion of how GIS could be used to implement accessibility measures. 

 
As the objective is to measure changes in accessibility to employment opportunities, 

this study uses a GIS to implement a Hansen based gravity measure where 

accessibility ‘denotes the ease with which any land-use activity can be reached from 

a particular location, using a particular transport system’ (Dalvi, 1978). In this 

definition, accessibility refers to a given origin (a travel zone in our study), a given 

transport system, and a given land-use activity (O’Sullivan et al., 2000).  
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STUDY AREA, DATA AND METHODS 
The study area chosen lies within the Sydney Statistical Division as defined by the 

Australian Bureau of Statistics (ABS), and contains 649 travel zones for 1981 and 

750 travel zones for 1996 (see Figure 2). This area comprises the continuously built-

up areas of Sydney in 1981 and 1996, but excludes the “Greater Sydney” urban 

region which extends north to the central coast and up as far as Newcastle, south to 

Wollongong, and west to the Blue Mountains. Our study area is sometimes referred 

to as the County of Cumberland.  
 

One major advantage of a GIS in conducting an accessibility study is its capacity to 

collect and store large amounts of data in an interactive environment that facilitates 

editing, manipulating, and updating of both graphical and attribute information. Digital 

maps from the Australian Bureau of Statistics (ABS) of census collector districts 

(CDs), the basic spatial census unit, covering the Sydney metropolitan area were 

aggregated using TRANSCAD transportation GIS software into travel analysis zones 

(TAZ) using a CD to TAZ conversion table provided by the New South Wales (NSW) 

Transport Data Centre (TDC).   

 

Other primary data sources included employment and workforce distribution statistics 

by industry sector, and other demographic information for 1981 and 1996 at the zonal 

level.  This data, together with public transport travel time information for the Sydney 

network in 1996, was provided by TDC. Since this study compares job accessibility 

for different areas in 1981 and 1996, it is important to ensure that similar methods are 

used to compute accessibility indices for the two periods. Unfortunately, the original 

data used by TDC to compute 1981 accessibility scores were not readily available for 

this study. As a result, pre-calculated accessibility scores for 1981 supplied by TDC 

were adopted for the analysis. However, a preliminary examination of the 1981 and 

1996 data revealed that the two datasets were not comparable in many areas. This 

was thought to be due to changes in census geography (splitting of zones and 

additional zones) and definitions of census terms between the two periods that 

makes a direct comparison of the two datasets inappropriate. 
  
In order to eliminate the possible effects of these changes in census geography and 

definitions, on the computed scores for 1996, it was decided to reconcile the two  
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datasets using regression differencing methods (Eastman, 1999). The procedure 

involved first converting both the 1981 and 1996 accessibility maps from vector to 

raster formats using a 500 x 500 metre grid system. The resultant images were then 

imported into the IDRISI GIS software for a linear regression analysis, using the 1981 

raster image as the independent variable and 1996 as the dependent variable (r-

squared 0.47). The 1981 image was then multiplied by the slope, and the intercept 

was added using the IDRISI Image Calculator function. Any differences in 

accessibility scores between the two periods are the results of changes other than 

those due to geography and definition of census terms. 

 

An integral accessibility indicator that measures access to opportunities, part of the 

family of process indicators, was adopted for this case study (Morris, Dumble and 

Wigan, 1979). The mean opportunity duration is the mean time to travel to all 

employment opportunities from a given location in the urban area (sometimes 

referred to as average separation). The main considerations in selecting this method 

from the wide range of available techniques include: the need for a measure of 

accessibility to cumulative opportunities, consistency with procedures previously 

used by TDC to compute the 1981 accessibility indices (a cumulative opportunities 

measure was used); ready availability of input data; and the relative ease of 

operationalising the measurement. 

 

Integral accessibility to employment (mean opportunity duration in minutes) is 

computed using Equation 1 below:  

   N 
TAccessi =   ∑  ( E j  x  T i j )  
            j = 1           

         
         N  

       ∑ E j
                                      j=1 
 

Where TAccessi   is the average travel time by public transport (mean opportunity 

duration) to access employment opportunities from zone “i”, Ej is the number of jobs 

at zone “j”, Tij is the transit weighted travel time (TWT) between zones “i” and “j”, and 

∑ E j is total metropolitan employment across the zonal system. Accessibility to 

employment for any given zone is given as a weighted average travel time (in 

minutes), with smaller values representing better accessibility.  
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Unlike previous accessibility applications, which utilise public transport travel times 

based on zone-to-zone in-vehicle times (from timetables), our study uses a transit 

weighted travel time - a generalised cost of public transport or transit disutility 

measure - that weights components of transit based trips such as walk time, wait 

time and in-vehicle time (NSW Department of Transport, 1994). Transit weighted 

travel time is a more realistic measure of the ‘proximity of employment’ or the 

difficulty of reaching employment opportunities by public transport in Sydney. 

Matrices of walk time, wait time and in-vehicle time were provided by TDC for the 

1996 zonal system. These were imported into TRANSCAD and manipulated to derive 

a transit weighted disutility function that was, in turn, used to compute accessibility 

indices for the 1996 zonal system, and as verification of previously derived 1981 

zonal system accessibility indices. 

RESULTS 

Changes in Employment and Workforce Patterns 
During the period between 1981 and 1996 total Sydney region jobs increased from 

about 1.5 million to 1.8 million. Over this same period the proportion of jobs in the 

CBD declined from 12.2% to 10.3%, but the central city CBD remains a major 

commuting magnet. In 1981, almost 40% of Sydney region jobs were located in 

centres. By 1996, this had dropped to just over 35% of jobs. One self-evident 

conclusion is that the total number of jobs outside regional centres had risen 

significantly. Of interest, therefore, is the distance effect of the spatial patterning of 

jobs (Figure 1). Approximately 48% of Sydney region jobs were located within 10 

kilometres of the CBD in 1981. This figure had deceased to 42% of regional job totals 

by 1996. Even within the distance band up to 20 kilometres there has occurred a 

decline in regional jobs; from 76% in 1981 to 65% in 1996. As indicated in Figure 1, 

the largest percentage changes in regional jobs occurred within 20-60 kilometres of 

the CBD, where the proportion of regional jobs increased from 24% in 1981 to 35% in 

1996. The key point is that beyond 20 kilometres the growth in employment over the 

study period has been to a small number of major employment centres and a larger 

number of smaller employment nodes that are highly dispersed throughout the 

metropolitan area. 
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As regards the suburbanisation of the workforce several trends have emerged over 

the period of study that mirrors the new geography of employment. Our analysis 

indicates that approximately 30% of the workforce live within 10 kilometres of the 

CBD, with up to 55% residing within 20 kilometres of the CBD, and within reasonable 

distance of the city’s main rail corridors. The largest percentage increases in the 

suburbanisation of the workforce over the study period have also occurred within a 

20-60 kilometre distance band from the CBD, into the northwestern, outer western 

and southwestern suburbs (mainly associated with the growth in outer residential 

areas). However, the growth in the workforce in these suburbs continues to exceed 

growth in employment opportunities; these suburbs contain 35% of total regional jobs 

but 45% of the work force. 
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Figure 1 Changes in Employment Location by Distance from CBD, 1981 to 1996 

 

 

Changes in Journey to Work Patterns 
One consequence of trends identified above is a complex spatial patterning of the 

journey to work, characterised by dispersed trip origins and destinations and a 

subregional clustering of movements. This pattern also suggests that journey to work 

trip lengths have declined in the suburbs of Sydney as the proportion of suburban 

and outer suburban jobs are increasingly being filled by local residents. Analysis of 

the data indicates that average journey to work trip lengths have actually increased 

across the metropolitan area from 10.1 kilometres in 1981 to 11.4 in 1996. It is 

intuitive that concentrating more employment in subregional centres is likely to  
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produce longer trip lengths given the extended and overlapping labour sheds of such 

centres.  

 

Black and Suthanaya (2001) report that person kilometres of journey to work travel 

increased most dramatically in the outer ring suburbs of Sydney (those beyond 20 

kilometres from the CBD), and that this increase was mainly attributed to increases in 

vehicle kilometres travelled by car. A primary reason for this trend over the time 

period of this study is generally the dispersed patterns of employment opportunities 

and the release of land for development at the urban fringe, which has not addressed 

public transport infrastructure needs. It is interesting to note that car use for the 

journey to work increased from 57% in 1981 to 63% in 1996. Further, our analysis of 

the data indicates that 40% of all public transport users reside within 10 km of the 

CBD. Employees in suburban and outer suburban areas who commute by public 

transport generally undertake longer distance trips that are facilitated by a radial 

suburban rail network.  

 

Our analysis of journey to work data for Sydney for 1981 and 1996 suggests that 

there is some evidence of a move toward the planning goal of subregional 

employment self-sufficiency (NSW Department of Urban Affairs and Planning, 1998). 

However, as reported in the previous section, the 20-60 kilometre area of Sydney 

remains deficient in jobs as compared to the available work force. Even established 

subregional centres such as Parramatta – Sydney’s official second CBD - and 

Liverpool have extensive daily commuting sheds extending far beyond their local 

area, and local residents themselves travel to a wide range of job destinations. This 

complicated geography of employment and commuting suggests that division of the 

metropolitan area into relatively self-contained spatial labour markets anchored by 

major activity centres is a long way off  (Freestone and Murphy, 1998). 

 
Accessibility to Employment, 1981-96 
Figures 2 to 4 show the patterns of geographic accessibility to employment and their 

changes across the Sydney metropolitan area. In 1981, areas with relatively high 

accessibility occurred within 15 km of the CBD where most of the jobs and workforce 

were located (Figure 2). These areas are also characterised by a dense public  
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transport network of rail, bus and ferry services. The core areas include North 

Sydney, the CBD and central industrial area extending to the airport, and the 

Auburn-Lidcombe-Granville industrial areas. Beyond the 20 km radius are the key  

employment centres of Penrith in the west, and Liverpool and Campbelltown in the 

southwest. It took, on average, 126 minutes by public transport, to access all Sydney 

metropolitan area jobs in 1981. 

 

Figure 2 reflects the spatial distribution of employment and workforce as at 1981, 

which is characterised by spatial inequity in access to employment opportunities. 

The inner and middle ring of suburbs, which are generally more affluent and contain 

a well-educated workforce, enjoy the lowest average access times by public 

transport. The less affluent outer western and southwestern suburbs which have 

been undergoing rapid growth in the workforce and in locations of dispersed 

employment, are characterised by the highest levels of inaccessibility to employment 

opportunities by public transport. Our analysis of the proportion of jobs that can be 

reached in one hour of travel by public transport indicated that these areas could, at 

best, reach only 20 per cent of metropolitan area jobs – as compared to 50% or 

above for inner and middle areas. The implication of this finding for the workforce 

located beyond 20 kilometres is of longer commuting times by public transport – a 

situation that promotes increased car dependency and a lower propensity to use 

public transport.  

 

There was a noticeable improvement in accessibility in 1996, especially for many 

areas within and beyond the 20 km limit (Figure 3). A comparison of Figures 2 and 3 

indicates that the largest improvements occurred in the inner areas and along well 

defined public transport corridors, despite a trend towards increasing 

suburbanisation of employment and the workforce.  Figure 3 also indicates that the 

spatial patterning of accessibility displays a distinct radial pattern that, not 

surprisingly, reflects the influence of the radial suburban rail system and the growth 

in subregional centre jobs, such as at Parramatta, Hornsby, Blacktown, Penrith, 

Liverpool and Campbelltown.  
 

Accessibility to employment declines sharply beyond a few kilometres of the major 

public transport routes, and away from the major subregional centres (a reflection of 

the poor availability and connectivity of feeder bus services). The fact that more  
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areas of metropolitan Sydney are accessible to total employment opportunities in 

1996, particularly in the two lowest average accessibility bands (60-100 and 100-126 

minutes), tends to hide other major trends. For example, our analysis indicates that  

the average time it takes to access all jobs has risen from 126 minutes in 1981 to 

147 minutes in 1996. A contributing factor is likely to be the increased dispersal of 

employment opportunities that are not conducive to better accessibility by public 

transport.   
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Figure 2 Accessibility to Employment in 1981 (Minutes) 

 

 

Further, an examination of the percentage changes in accessibility between 1981 

and 1996   highlights several major findings. First, many central, inner city, and 

eastern suburban areas have experienced substantial improvements in accessibility 

values (Figure 4). It took less travel time by public transport, on average, in 1996 to 

reach all jobs when compared to accessibility values in 1981 from these areas. This 

finding also suggests that the central and inner city workforce has far better access 

to even the dispersed employment locations in the suburbs as compared to 1981. 

Second, many zones between 10-20 kilometres (middle areas), and a majority of  
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zones beyond 20 kilometres from the CBD have experienced a decline in their 

accessibility to employment by public transport relative to 1981 values. Average 

travel time by public transport for these areas was higher in 1996.  
 

A clear conclusion is that the geography of accessibility to employment is 

characterised by a distinct spatial bias and spatial inequity that splits the city into 

‘public transport rich’ and ‘public transport poor’ areas. Public transport infrastructure 

in the northwestern, outer western and southwestern parts of the city, which 

geographically represents almost 75% of metropolitan Sydney and contains about 

35% of the metropolitan population, has not kept pace with increased 

suburbanisation of employment and workforce with consequent environmental and 

congestion impacts, and the presence of significant transport disadvantage (NSW 

Department of Transport, 1997). 
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Figure 3 Accessibility to Employment in 1996 (Minutes) 
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The decline in accessibility to employment between 1981 and 1996 for areas beyond 

20 kilometres of the CBD implies, for example, that it was easier to access jobs in 

the CBD and inner city from Penrith (approximately 70 kilometres from the CBD) in 

1981 than to access jobs in Liverpool or Campbelltown or Wetherill Park or Hornsby 

in 1996. A key reason for this change is due to increased disutility of public transport  

trips to suburban regional centres and to dispersed employment locations (if public 

transport is available) as such trips would involve one or more transfers with 

associated increases in wait times.  
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Figure 4 Percentage Change in Employment Accessibility 1981-96  

 

Modelling Improvements in Employment Accessibility 
From findings reported in previous sections of this study it is clear that there is no 

equity of access to employment opportunities by public transport for a large part of 

metropolitan Sydney. A key focus for analysis then is how to improve access to 

employment opportunities. Our approach has been to develop a GIS based spatial  
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process model that attempts to answer the  question of how much will employment 

accessibility in a particular area improve if the average wait times, access times and 

in-vehicle times of public transport were reduced in percentage increments. We focus 

specifically on the key public transport generalised cost components due to their 

contribution to public transport disutility. Our analysis does not model planned  

enhancements to the Sydney public transport network as most of these have a long 

planning horizon (although these are likely to substantially improve employment 

accessibility in public transport disadvantaged areas of Sydney after 2015). Instead, 

we stress shorter-term initiatives that are likely to more quickly improve the utility of 

public transport and increase its propensity for use in commuting.  

 

Using average accessibility indices (in minutes) at the zonal level as the dependent 

variable and walk times, wait times, in-vehicle travel times, and number of jobs as the 

explanatory variables, a process model was built using the model-building module in 

TRANSCAD. The model output was then validated through a stepwise multiple 

regression analysis (SPSS) using the same input data. 

 

In our preliminary analysis, the relative contribution of zonal employment to the 

explained variance was found to be statistically insignificant (at the 95% level) for 

inclusion in the final stepwise model and was therefore dropped from further analysis. 

This suggests that accessibility is not necessarily a function of the total number of 

jobs in an area, but of the ‘proximity’ (travel times) to employment. As mentioned 

previously, accessibility is essentially a measure of the ease with which those jobs 

can be reached from a given location, using a particular mode of transport, which, in 

the present case, is public transport. Many suburban employment centres located 

away from major transport routes have relatively poor access due to increased 

values of wait time, access time and in-vehicle time. 
 

The results of our final regression analysis (r2= 0.91) indicated that wait time at 

interchanges is the most important variable affecting accessibility to employment, 

followed by access from home to the nearest public transport station, and then in-

vehicle time on public transport. The next step was to utilise the functionality of 

ArcView GIS and its Map Calculator module to compute accessibility surfaces 

reflecting a 10%, 20% and 30% change (decrease) in individual travel parameters 

from the above statistical model and for all combined parameters. Input data  
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comprised the 500 x 500 metre grid system and grid attributes of accessibility indices 

and the components of accessibility. ArcView GIS was used for its simplicity of 

modelling raster based grid systems.  

 

Figure 5 presents final results based on a 30% decrease in wait time, walk time and 

in-vehicle times respectively. The trend is of substantial improvements (a decrease in 

access time) in accessibility to employment with increasing distance from the CBD, 

and is most noticeable beyond the 20 kilometre distance band. Also noticeable is that 

inter-zonal variability in levels of improvements is minimal within 20 kilometres of the 

CBD (between 20-60 minutes) but much higher in the outer suburbs. Predicted 

improvements in access due to a 30% change in wait time alone range from 17 

minutes to 87 minutes, with an average of 43 minutes.  By comparison, 

improvements due to changes in in-vehicle travel times range from 12 minutes to 40 

minutes, with a regional average of 26 minutes. If all variables are altered by the 

same margin (30%), the average improvement in access to employment is 30 

minutes. Our results highlight that improvements to public transport disutility or the 

generalised cost of public transport  - through changes to or the addition of new 

services – have the potential to significantly improve accessibility to employment in 

the more transport disadvantaged part of the city currently experiencing rapid 

residential growth and suburbanisation of both employment and workforce. 
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Figure 5 Improvements in Accessibility to Employment (30% Decrease in Wait 
Time, Walk Time and In-Vehicle Time) 

 

CONCLUSIONS 

This study has reported on a preliminary assessment of the nature and extent of 

changes in accessibility to employment by public transport in Sydney between 1981 

and 1996.  Our definition of accessibility was based on a mean opportunity duration 

index that measures average travel time to reach all jobs from a given location by 

public transport. In addition, we utilized GIS for database design, calculation of 

accessibility, map production, and for the formulation and testing of models to assess 

impacts of changes to the components of accessibility.  

 
Our analysis of journey to work data for 1981 and 1996 has confirmed very strong 

trends in suburbanisation of the workforce and of employment opportunities. The  
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new geography of employment is characterised by dispersal throughout the 

metropolitan area. These changes have led to a complex spatial patterning of the 

journey to work characterised by dispersed trip origins and destinations and a 

subregional clustering of movements associated with increased trip lengths, 

propensity to use the car, and changes in accessibility to employment. 
 

A significant finding of our study is that changes in accessibility to employment 

opportunities by public transport is characterised by spatial bias that splits the city 

into ‘public transport rich’ and ‘public transport poor’ areas. Generally, the inner areas 

of the city were shown to have increased their level of accessibility to metropolitan 

area jobs, while areas beyond 20 km experienced a worsening of accessibility to 

employment between 1981 and 1996 – the very areas experiencing rapid 

suburbanisation of employment and workforce. Those areas outside public transport 

corridors and of subregional centres experienced the highest levels of inaccessibility.  

 

The implications of our findings for urban planning are several. First, if accessibility 

indices are to be used as an indicator of the performance of urban transport/landuse 

interactions, then our findings for Sydney suggest that the planning goal of spatial 

equity in access to services is a long way off. The whole process of metropolitan  

restructuring and suburbanisation of activities and population does not appear to be 

an equitable process, and is re-engraving on the landscape a spatial bias in 

accessibility to employment that reflects deeper structural differences between the 

‘two’ Sydney’s which, in the longer term, is not sustainable. The challenge for 

planners and planning systems is to take think in terms of accessibility to 

opportunities and how best public transport can enhance accessibility for all the 

residents of Sydney.  
 
Secondly, our findings suggest that without very significant improvements in the utility 

components of public transport there is limited potential for commuting between 

dispersed employment locations and residences. The outer western and 

southwestern parts of the city are not likely to become public transport supporters 

unless bus and rail services are better integrated with higher levels of service, 

density of coverage and connectivity in order to reduce key elements of public 

transport disutility such as wait times, walk times and in-vehicle times. The necessity 

of such changes is all the more relevant given that most of the planned residential  

 



CChhaannggeess  iinn  aacccceessssiibbiilliittyy  ttoo  eemmppllooyymmeenntt  iinn  MMeettrrooppoolliittaann  SSyyddnneeyy  11998811--11999966  PPaarroolliinn  aanndd  KKaammaarraa  
 

SSttaattee  ooff  AAuussttrraalliiaann  CCiittiieess  NNaattiioonnaall  CCoonnffeerreennccee  22000033  PPaaggee  1188 

growth centers are to be located away from public transport corridors. Continued 

dispersal of employment outside of public transport corridors only adds urgency to 

the planning task. Recent pronouncements by the state government acknowledge 

the need for additional and planned public transport infrastructure in the greater 

western part of Sydney but, as yet, do not acknowledge the importance of 

maximizing the utility of public transport.  

 

Finally, our approach to the measurement of access has demonstrated the utility of a 

GIS based framework for the capture, manipulation, analysis and display of complex 

information required to model accessibility. We urge planners and planning systems 

in Sydney to adopt the technology for use as a decision support tool, especially in 

assessments of accessibility benefits for the provision of public transport 

infrastructure in greater western Sydney.  
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