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ABSTRACT

Metropolitan strategic plans often focus on strengthening local employment
opportunities to address the congestion and commuting issues threatening
city sustainability. The success of such strategies relies on a more equitable
distribution of jobs between sub-regions and can be comparatively
benchmarked through one of the three related measures of employment
self-sufficiency, self-containment or jobs-housing balance. However, in
practice, planning policy implementation to meet these targets seldom
reduces automobile commuting. This paper investigates self-containment
across a range of occupation and industry types to highlight large differences
in commuting and employment patterns through a case study of Perth’s
Northwest sub-region, Western Australia. Its findings suggest the application
of current sub-regional policy and targets within Perth may reinforce
the wage and skill disadvantage of outer metropolitan sub-regions over
the inner core. It recommends a more nuanced understanding of these
measures taking into account the complex dynamics of both employment
opportunities and commuting patterns across sub-regions of a city.
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城市战略规划常常以增加就地就业机会为焦点，以便解决威胁到城市可
持续性的拥堵和通勤问题。这种规划若要落实，就需要在各地区之间较
为平均地分配工作，并且必须以三个相关的就业措施中的一个为标志：
自足、自闭或工作-住房的平衡。然而实际上，以此为目标的规划政策实
施并没有减少依靠汽车的通勤。本文研究不同职业和工种的自闭性，通
过西澳大利亚珀斯市西北区的案例研究，探讨通勤和就业模式的巨大差
异。研究结果显示，珀斯目前的城区政策和目标会进一步加重城市边缘
区域相对于中心区域的工资和技术劣势。文章提出对这些措施应加深理
解，认识城市不同区域就业机会和通勤模式的复杂动力。

1. Introduction
The last half a century has seen massive restructuring of cities, with employment outside of the urban
core increasing in adjacent suburban developments. The characteristics of this restructuring within
particular cities reflect national differences in “metropolitan economies, planning systems, transport infrastructure, urban histories, mix of centripetal and centrifugal forces, and state intervention,
[as much] as it does global processes of metropolitan restructuring” (Freestone and Murphy 1998,
p. 295). This is evident in the growing body of literature on employment clustering or dispersion forces
shaping the metropolitan structures of different cities (Pfister et al. 2000, Charney 2005, Giuliano et al.
2007, Lee 2007, Garcia-López and Muñiz 2010, Sigler et al. 2015), with Sheamur and Alvergne (2003)
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arguing the importance of policy frameworks in guiding centralisation or suburbanisation processes.
Patterns of clustering and dispersion are generally found to be complex with some industries clustering
or concentrating (such as advanced producer services, utilities, software and media) more than others
(such as retail, heavy industry, consumer services) (Sigler et al. 2015). Kim et al. (2014) observe that
employment can be “represented by centre-oriented, CBD-oriented and non-centre-oriented industries” (p. 355) with different industries attracted to different centres. This is supported by O’Connor and
Rapson (2003), who found inner city Melbourne was diversifying through “new economy” employment
which was unlikely to be replicated in suburban areas, despite government policy to encourage it.
Metropolitan strategic plans have increasingly targeted the improvement of local employment
opportunities to address the congestion and commuting issues threatening city sustainability. Such
plans aim for the more equitable distribution of jobs between sub-regions, and will often comparatively benchmark sub-regions through employment self-sufficiency or other residential, jobs and
commuting ratios. Greenfield developments which specifically plan to address such issues by creating
sub-regional employment hubs, such as in master planned estates or “new towns”, are viewed as critical given difficulties in retrofitting already established suburbs. However, such plans have not always
decreased commuting in reality (Hui and Lam 2005, Parolin 2005, Yigitcanlar et al. 2007, Curtis and
Olaru 2010, Li et al. 2012). In their study of Hong Kong, Hui and Lam (2005) observed substantial
movement to old established areas as new town residents access their better range of services, concluding that new towns act as satellite-dependent developments to older areas. Similarly, in a study
of Southeast Queensland, Li et al. (2012) surmised that it was due to a fundamental restructuring of
the city where the more laissez-faire and decentralised employment of new suburban developments
was unable to compete against the strong growth in white collar workers in Brisbane CBD. In the
Netherlands, it was found that cities with more dispersed or polycentric employment structures had
longer total daily commuting distances and times by car than those with employment centralised in
an inner core (Schwanen et al. 2004).
The remainder of this paper investigates variations in jobs/housing/commuting ratios across occupation and industry types to highlight the importance of appropriate sub-regional policy setting given
large differences in commuting and employment patterns. It firstly provides an overview of literature on
residential, employment and commuting patterns, clarifying the differences between three widely-used
measures in policy and practice. It then provides a case study example of Perth’s Northwest sub-region,
Western Australia, to unpack occupation and employment commuting differences. It concludes with
the finding that the application of current sub-regional policy and targets may reinforce wage and
skill disadvantage in outer sub-regions over the inner core, and that more nuanced understandings
of sub-regional differences need to be taken into account.

2. Benchmarking Employment Opportunities to Residential Labour Supply
The concept of employment self-sufficiency in urban planning can be traced to the 1898 Garden City
planning with jobs and housing being co-located in self-contained “green” neighbourhoods (Cervero
1996; Curtis and Olaru 2010). It aimed to address the over-crowded and declining industrial city by
constructing “perfect” living communities and re-engineering residential lifestyles. Attempts to achieve
these ideals occurred world-wide, including in Australia, where planners designed large-scale live/
work car-based outer communities to relieve inner-city congestion and industrial pressures (Curtis
and Olaru 2010). In reality, these became mostly suburban residential landscapes exacerbating congestion issues, forcing planners to counteract these trends using urban containment or employment
self-sufficiency strategies to address growing environmental and socio-economic sustainability concerns (Cervero 2001, Forster 2006).
However, the increasing complexities of employment location present an almost impossible scenario
in understanding and planning for household commuting given the interdependence of employment
and housing preferences. In countries such as Australia, concentrating employment opportunities and
higher residential densities around public transport infrastructure is frequently seen as a means to
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Table 1. Example calculation for alternative measures using ABS 2011 journey-to-work data.
Reside in sub-region 1
Reside in other regions
Total sub-region 1 jobs
JHB (c/b) = 46%

Work in sub-region 1
55,212 (a)
15,018
70,292 (c)
ESS (a/c) = 79%

Work in other regions
97,518

Total sub-region 1 labour force
152,730 (b)
ESC (a/b) = 36%

Source: Biermann and Martinus (2013).

effectively deliver sub-regional self-sufficiency (Cervero 2001, Forster 2006, Curtis and Olaru 2010,
Altoon and Auld 2011). While the objective of self-sufficiency is to diminish inter-regional and increase
local or intra-regional commuting, employing employment-aggregated indicators to assess sub-regional performance overly-simplifies an extremely complex issue just to deliver a measurable outcome
(see Fagan and Dowling 2005, Forster 2006).
As noted by Forster (2006), there seems to be an “existence of parallel urban universes: one occupied by metropolitan planning authorities and their containment-consolidation-centres consensus;
the other by the realities of the increasingly complex, dispersed, residentially differentiated suburban
metropolitan areas most Australians live in” (p. 180). Planning targets where success is based on
“containing” residents suggests little evolution in how planners envision work/residential mobility
patterns, and a need exists for new perspectives on what is “local” including understandings of larger
metropolitan sub-regions. Indeed, the notion workers can be “contained” assumes a homogeneity to
work opportunities in and commuting patterns between core and peripheral locations that does not
reflect the increasingly complex patterns of and interrelationships between economic development,
labour force participation and journey-to-work (O’Connor and Healy 2004, Fagan and Dowling 2005,
Parolin 2005, Forster 2006). The diversity of these patterns was highlighted by Yigitcanlar et al. (2007)
who noted that self-containment was more likely further from the CBD as reliance on work in local
and sub-regional centres increased, as well as in areas with more part-time than full-time workers and
with a strong service industry (which also employs a disproportionate number of part-time workers)
rather than manufacturing.
O’Connor and Healy (2004) argue that unpacking these links is key to better “management and
regulation of suburban development” (p. 28) as
many of the home- and job-location decisions are being made by smaller, one person or two person-two income
households, where one (or both) might be employed part-time, the majority are car drivers and the housing
decision might be for rental rather than purchase. Hence, we are not dealing with a close one-to-one relationship
between suburban jobs and suburban houses envisaged in earlier research. (p. 30)

Indeed, the increasing complexity of employment location is met with equal complexity in the reasons
for residential and commuting distance choices, with the critical question falling back to the well-worn
adage “do jobs follow people?” or “do people follow jobs?”
Residential choice is often driven by factors other than jobs, such as house price, amenity, gender
and/or life cycle particularly when there are children involved (Sermons and Koppelman 2001, Kim et
al. 2005, Bayoh et al. 2006, Mulder 2007, Sang et al. 2011). The capacity for households to choose where
they live based on factors other than work proximity can be partly attributed to the decreasing costs of
transport, allowing a “separation of the location of production from the location of residences” and, in
turn, the “increased spatial concentration of production and a decreased concentration of residences”
(Borck et al. 2010, p. 913). As the third complex variable in the housing/work relationship, willingness to commute is influenced by another complex set of socio-economic and behavioural variables,
such as occupation, income differentials, education, job openings, employment opportunities and an
individual’s previous experience with unemployment (Eliasson et al. 2003, Schwanen et al. 2004, Yates
et al. 2006, Bill et al. 2007, Yigitcanlar et al. 2007, Li et al. 2012, Suárez et al. 2016).
The complexity of employment, residential choice and commuting variables generates measurement
and conceptual difficulties when benchmarking sub-regional performance in commuting reduction.
Nonetheless, there are three ways of calculating comparative ratios for sub-regions (Table 1). Firstly,
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employment self-sufficiency (ESS) is the proportion of local jobs filled by local residents (i.e. total
workers residing and working in a local area (sub-region 1) as a proportion of total local jobs, where
higher ESS means less travel to the area for work). Secondly, employment self-containment (ESC) is
the proportion of resident workers who work in local jobs (i.e. total workers residing and working
in a local area (sub-region 1) as a proportion of total resident workers, working locally and across
the entire metropolitan region (higher ESC means fewer resident workers leaving the local area to
work)). Finally, jobs-housing balance (JHB) measures the “potential” for balance (i.e. total local jobs
as a proportion of total resident workers, irrespective of where residents work or who fills local jobs).
The next section of this paper focuses on the jobs, housing and commuting target policy setting in
Perth’s Northwest sub-region. Its rapid population and employment growth over recent decades has

Figure 1. Greater Perth Metropolitan Region Activity Centre Plan, Northwest sub-region outlined black. Courtesy of Western Australian
Planning Commission and adapted from source: State of Western Australia (2010).
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Table 2. Sub-regional comparison of employment and worker ratios (%) JHB, ESS and ESC, based on ABS JTW 2011 and P&P@3.5
adjusted JTW data (Western Australian Planning Commission (WAPC) 2015, p. 37).
Sub-Region
JHB
ESS
ESC
P&P@3.5 “ESS”

Central
142
60
85
140

Northwest
52
79
41
49

North-east
79
53
42
80

Southeast
48
67
32
45

Southwest
70
66
46
66

Peel
81
82
66
72

meant consecutive planning policies to address congestion and increase sustainability of the region,
making it a pertinent case study to unpack the current dynamics of the complex relationship between
industry of employment and occupation type.

3. Perth Northwest Sub-Region Policy Context
The Northwest sub-region (PNW) of the Greater Perth and Peel Metropolitan sub-region is comprised
of the local government authorities (LGAs) of Wanneroo and Joondalup (see Figure 1). Whilst the
sub-region is relatively new, its rapid population and employment growth since the 1980s has given
it a history of continual upward adjustments to population projections in planning and policy documents. PNW was planned under the 1977 Northwest Corridor Structure Plan for an estimated total
of 330,000 persons, including a labourforce of 145,000 which was envisioned to primarily work in
Joondalup. Under the State government decentralisation strategy (Department of Planning and Urban
Development 1992), Joondalup was planned as a key sub-regional employment centre of Greater Perth
with a centrally-located train station adjacent to a major shopping centre, business and administrative
district, sub-regional health facilities and a learning precinct with a university, technical college and
the State’s police training centre (Hill 2005, Martinus 2011).
In 1992, PNW population reached 109,000 and the Northwest Corridor Structure Plan (Department
of Planning and Urban Development 1992) revised its build-out targets to an estimated 420,000 resident capacity and a labourforce of 210,000. 78% of these workers were predicted to be employed in
the sub-region’s “expanding tertiary sector, i.e. retail, services and community services” (p. 24). The
60% ESS target for 2021 of the Structure Plan gives no underlying rationale for its derivation, but is
reasonable given its alignment with the estimated 152,220 jobs which generate a JHB ratio of around
72%. From a sub-regional perspective, two distinct economies have emerged. That associated with
Joondalup as a key metropolitan centre with industry strengths in retail, education and healthcare
services, and that of Wanneroo as WAs fastest growing LGA with industry strengths in construction,
manufacturing and retail. Nonetheless, both LGAs have a high dependence on population-driven
employment activity servicing the local economy, rather than in strategic employment-driving economic growth attracting a skilled and highly-paid workforce (such as agribusiness, clean energy, and
advanced manufacturing and engineering, potentially the case for Wanneroo). As such, their economies are characterised by high levels of out-commuting and low self-containment (City of Joondalup
2014, City of Wanneroo 2016).
In the most recent and current planning document, Draft Perth and Peel@3.5 Million (WAPC 2015,
hereinafter referred to as P&P@3.5) continues to hold the increase of local jobs as a core strategy in
relieving commuting issues with its objective to reduce travel needs by “enhance[ing] employment
self-sufficiency … bring[ing] work opportunities closer to where people live, reducing the need for
long and costly commutes and increasing the economic sustainability of individual sub-regions” (p. 38)
and “increas[ing] the number of people who live and work within sub-regions” (p. 23). ESS targets for
sub-regions of the Perth and Peel region at a population of 3.5 million, notionally predicted to occur
at around 2050, aim to increase jobs in all sub-regions except for Central where 2011 rates are maintained (WAPC 2015). PNW ESS target for 2050 is 60.9% (WAPC 2015) while the strategic economic
development plans of both LGAs also seek to achieve a 60% ESS target by 2031 (City of Joondalup
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2014, City of Wanneroo 2016). Significant additional jobs will be needed in PNW to achieve this over
between 2011 and 2050 servicing both its expected population growth of 322,486 to 740,300 persons
(or 80,566 to 229,089 jobs) as well as in strategic employment generating sectors.
There are two interesting points for this study regarding P&P@3.5 ESS targets. Firstly, its calculations are actually for the JHB ratio, and not ESS which incorporates commuters (Biermann and
Martinus 2013, Martinus and Biermann 2016). Table 2 details calculation differences between each
of the measures using 2011 Australian Bureau of Statistics (ABS) journey-to-work (JTW) data by
region, while the P&P@3.5 “ESS” ratio uses an adjusted 2011 ABS JTW data set. The P&P@3.5 ESS
ratio underestimates the outward movement of workers due to its JHB calculation method. This
creates issues in the planning of outer sub-regions, such as PNW, as overestimating the proportion
of residents working locally leads to under investment in transport and roads infrastructure to major
work areas such as the CBD.
Secondly, its adoption of a 65% target by 2031 appears arbitrary and simplistic given the lack of
evidence on whether unjustified 1992 targets of 60% (set to be achieved by 2021) actually changed
local job choice outcomes (P&P@3.5 ESS in 2011 is only 49%). The question being, what will be done
differently to ensure the 65%?
Furthermore, Biermann and Martinus (2013) argue that different industries of employment and
occupation types are associated with varying levels of commuting. They find that compared to the rest
of the metropolitan, PNW has relatively high concentrations of: (1) industries of agriculture, forestry
and fishing; education and training; accommodation and food services; retail trade; and construction; and,
(2) occupations of sales workers; labourers; community and personal services workers; and technicians
and trades workers. The majority of these industry and occupation combinations are not associated
with a high-paid high-skilled workforce. This suggests that efficient target setting needs to account
for commuting dynamics and the strategic importance of higher-paid higher-skill occupations, such
as managerial, technical and scientific roles, to long-term employment opportunities in outer metropolitan areas. A sub-regional employment strategy focused on generating local jobs for local residents
in less mobile occupations (e.g. retail, labourers, community service workers) and industries (e.g.
agriculture, tourism, construction) may actually represent a trade-off between lower inter-regional
commuting and lower-wage employment. In other words, the minimal commuting incentives provided
by low-wage employment must be weighed against the long term economic gains of developing an
advanced industry sector requiring a more specialised and mobile workforce.

4. Self-Containment in the Northwest Sub-Region
To understand the ESC difference between various occupation and industry combination, ABS (2011)
JTW data was employed to construct a matrix of PNW ESC ratios where ABS place of residence and
industry of employment was on the vertical axis and place of work (across all Perth and Peel metropolitan LGAs) and occupation type on the horizontal axis. Following findings that “ESC is the appropriate
measure to use to target and track progress in reducing the extent of the high proportion of outward
flows by increasing the number of local employment opportunities” (Biermann and Martinus 2013,
p. 7), ESC is calculated for each industry of employment and occupation category by:

L
ESC = ∑n i

i=1

Lij

where i is the area of origin (residence); j is the area of destination (work); n is the number of areas;
L is total labourforce; and Li is the labourforce working and living in area i. Table 3 demonstrates a
wide disparity in the per cent of sub-regional containment of employment (or ESC) in PNW when
disaggregated by industry of employment and occupation. For example, community and sales ESC
ratios range from all residents working outside PNW (0%) to local residents’ filling all available jobs
(100%). To a lesser extreme, an uneven ESC ratio is found across all occupation types as well as

Agriculture (forestry and
fishing)
Mining
Manufacturing
Electricity (gas, water and
waste services)
Construction
Wholesale trade
Retail trade
Accommodation (and food
services)
Transport (postal and
warehousing)
Information (media and
telecommunications)
Financial (and insurance
services)
Rental (hiring and real
estate services)
Professional (scientific and
technical services)
Administrative (and support services)
Public (administration and
safety)
Education (and training)
Health (care and social
assistance)
Arts (and recreation
services)
Other services
By occupation type

Professionals
42

3
22
1

18
19
40
24

6

17

20

21

23

18

20

55
35

44

36
32

Managers
69

6
31
10

34
30
45
46

24

20

14

34

17

27

16

46
32

34

31
31

42
29

33

51
33

29

21

22

15

7

18

12

27
20
46
42

3
31
13

Technicians
(and trade
workers)
54

48
48

42

68
49

28

34

57

0

39

0

10

26
53
49
60

9
36
0

Community (and
personal service
workers)
100

41
32

36

55
37

20

36

30

39

22

18

30

51
25
41
31

6
38
11

Clerical (and
administrative
service workers)
56

Table 3. Disaggregated ESC rates (%) in PNW by industry of employment and occupation type (full title added in parenthesis).

37
54

56

74
39

29

29

32

61

27

38

22

42
29
61
76

0
37
24

Sales (workers)
100

32
28

50

0
25

53

20

10

31

0

36

34

29
21
39
62

3
33
33

Machinery
(operators and
drivers)
48

43
43

33

73
40

58

37

27

38

33

49

27

27
55
71
61

5
30
20

Labourers
49

41

40

57
40

24

31

24

44

20

23

27

30
28
55
56

4
32
12

By industry
type
59
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Table 4. Occupation and industry type combinations yielding most contained (ESC > 60%) and most mobile (ESC < 10%).
Occupation

Industry of Employment
Accommodation and Food Services
Agriculture, Forestry and Fishing
Education and Training
Accommodation and Food Services
Education and Training
Retail Trade
Accommodation and Food Services
Agriculture, Forestry and Fishing
Accommodation and Food Services
Agriculture, Forestry and Fishing
Education and Training
Rental, Hiring and Real Estate Services
Retail Trade

Community and Personal Service
Labourers
Machinery Operators and Drivers
Managers
Sales Workers

Clerical and Administrative Service
Community and Personal Service
Labourers
Machinery Operators and Drivers
Managers
Professionals
Technicians and Trade Workers

ESC
60
100
68
61
73
71
62
69
76
100
74
61
61

Mining
Mining
Transport, Postal and Warehousing
Mining
Mining
Professional, Scientific and Technical Services
Electricity, Gas, Water and Waste Services
Mining
Electricity, Gas, Water and Waste Services
Mining
Transport, Postal and Warehousing
Financial and Insurance Services
Mining

6
9
10
5
3
10
10
6
1
3
6
7
3

ESC class

>60%

<10%

Table 5. Descriptive statistics for ESC in PNW by occupation and industry type.
Managers
Professionals
Technical…
Community…
Clerical…
Sales
Machinery…
Labourer

No. industries
19
19
19
19
19
19
19
19

Min
6
1
3
0
6
0
0
5

Max
69
55
54
100
56
100
62
73

Mean
30
25
27
37
33
43
29
41

Standard Deviation
15
14
15
26
14
23
18
18

Agriculture…
Mining
Manufacturing
Electricity…
Construction
Wholesale trade
Retail trade
Accommodation…
Transport…
Information…
Financial…
Rental…
Professional…
Administrative…
Public…
Education…
Health care…
Arts…
Other services

No. occupations
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

Min
42
0
22
0
18
19
39
24
6
0
0
0
10
18
16
0
25
33
31

Max
100
9
38
33
51
55
71
76
34
49
39
61
57
37
58
73
49
56
48

Mean
65
4
32
14
32
32
49
50
21
25
20
30
27
28
32
53
36
41
39

Standard Deviation
22
3
5
11
10
14
11
16
9
14
12
17
13
7
14
22
7
8
5
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Table 6. Mean ESC rank results of Kruskal-Wallis test and difference to PNW ESC target value.
Industry ESC
Agriculture…
Retail…
Education…
Accommodation…
Arts…
Other Services
Health Care…
Manufacturing
Construction
Rental…
Wholesale…
Public…
Administrative…
Professional….
Information…
Financial…
Transport…
Electricity…
Mining

Mean Rank
141.69
127.25
126.75
121.69
109.56
104
95.5
81.5
75.44
74.69
71.75
71.38
64.63
61
57.31
46.56
45.31
30.13
10.44

Chi-Square
Degrees of freedom

84.949
18

Asymptotic significance

0

N

8

Difference to 60%
ESC target
81.69
67.25
66.75
61.69
49.56
44
35.5
21.5
15.44
14.69
11.75
11.38
4.63
1
−2.69
−13.44
−14.69
−29.87
−49.56

Occupation ESC
Labourers
Sales workers
Community…
Clerical and…
Machinery…
Managers
Technicians
Professionals

Mean Rank
101.45
100.95
91.73
82.3
73.05
71
65.35
58.18

Chi-Square
Degrees of
freedom
Asymptotic significance
N

17.34
7

Difference to 60%
ESC target
41.45
40.95
31.73
22.3
13.05
11
5.35
−1.82

0.015
19

industries of employment. This implies a more nuanced understanding of disaggregated patterns is
needed to appropriately assign ESC policy targets. Nonetheless, the aggregated PNW ESC of 36%,
being the aggregate locally working (55,234 persons) to total (152,716 persons) PNW labourforce,
is only slightly higher than the 33% calculated when disaggregated ESC are averaged. However, it is
substantially lower than the P&P@3.5 value of 49% in 2011, implying a gross overestimation of the
number of locals occupying local jobs when commuting is not factored in.
Looking across all categories, the agriculture grouping is the most self-contained industry with the
highest percentage of managers, professionals, community, clerical and sales working and living in PNW.
This is not surprising given the strong peri-urban agricultural tradition of Wanneroo. Mining has the
lowest overall ESC, reflecting the large proportion of fly-in/fly-out workers in Western Australia peripheries and the concentration of mining firms in Perth Central. Sales has the highest ESC in education
and training, an outcome of Joondalup’s large education precinct. By occupation, sales, community
workers and labourers have significantly higher ESC. The lower wages associated with most of these
occupation types compared to the others suggest a wage premium associated with commuting, and
that increasing ESC in outer sub-regions may mean a rise in low-skilled jobs.
Table 4 extracts the most contained occupation/industry combinations (above 60% ESC) and the
most mobile or least contained (less than 10% ESC). Accommodation and agriculture industry groupings appear to be key local employers. However, whilst the former is associated with the tourism
industry and city vibrancy, both are typically characterised by a large casual and part-time low-paid
workforce. Linked to the large number of universities and vocational training facilities in PNW, education also emerges as an industry with a high retention of the local workforce. The most mobile sectors
of the PNW workforce are associated with highly skilled and extremely well paid mining sector, with
professionals being the most mobile occupational group across industry types.
Table 5 gives descriptive statistics for occupation and industry of employment variables, demonstrating considerable difference between the minimum and maximum ESC values with some having zero
ESS and others 100%. The disparity in ESC mean values implies a danger in reducing all occupation
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and industry types to a representative ESC rate, as it may be tempting to pursue ESC-higher population-driven employment activities in economic development strategies as these will be more easily
achieved targets than strategic-driven employment in the short term. From the standard deviation
across all occupation and industry types, the highest variations in the ESC rates are firstly community
workers, followed by sales, agriculture and education groupings. The least is mining and manufacturing,
the former being associated with fly in/fly out work and the latter with advanced specialised industry.
Standard deviations varied immensely by industry type (between 3 and 22) with the smallest indicating industries where there is little change in ESC irrespective of occupation, and more uniformly by
occupation (between 14 and 26) demonstrating that occupation ESC rates depend on the industry
of employment.
This was further explored by conducting a rank-based non-parametric Kruskal-Wallis test to determine whether there are statistically significant differences between ESC occupation and industry of
employment groups. The results for the ESC per cent mean rank of each group and its difference to
PNW 60% sub-regional ESC target for 2050 are given in Table 6. Both occupation and industry of
employment tests demonstrate statistical significance (occupation having under 5% probability of a
deviation from expected results, and industry of employment having under 1%) and model goodness
of fit (according to chi-squared values). Accommodation, agriculture, education and retail industry
groupings are the most likely to employ local residents and promote self-containment, and whilst
occupation is less of a predictor, the most likely are community services, labourers and sales worker
groupings. These results support previous observations, with rank ordering providing some indication
of the degree to which different industry or occupational groupings comprise the workforce. However,
it must be noted that these rankings will vary between sub-regions depending on industry specialisation and skills needs, with caution in interpretation as some occupation/industry combinations have
only very small workforce numbers and all are employed in the sub-region. However, as is the case
of the three community and personal services workers in agriculture forestry and fishing who are 100%
employed in the sub-region shows, the low demand for this joint industry/occupation combinations
makes them likely to be associated with the local workforce. More importantly, our results provide
evidence for the overall disparity between occupation and industry groupings the implications of
which are discussed in the following section.

5. Concluding Discussion
Employment self-sufficiency and its associated variations are key means of assessing the success of
urban planning and economic development to more equitably redistribute employment between
metropolitan sub-regions and reduce commuting. This is despite limited international evidence that
policies to achieve such targets actually work in practice, leading to criticisms of such indicators given
underlying assumptions regarding the homogeneity of work opportunities and commuting patterns
between the urban core and peripheries. The findings of this paper support this, with no underlying
rationale for the derivation of 1992 and 2050 “ESS” sub-regional planning targets (calculated as JHB)
for PNW or evidence demonstrating that previous targets made little (if any) difference to the provision of local jobs. Furthermore, at an aggregated level of employment for all outer sub-regions, the
number of local jobs filled by local residents is misrepresented when policy adopts a representative
jobs/housing balance as the benchmark ratio. As such, incorporating commuting into job-housing
balance measures as well as an understanding of employment dynamics are critical in ensuring the
effectiveness of policy targeting travel reduction and more balanced distribution of jobs.
This oversimplification might reinforce rather than relieve the inequitable distribution of employment, as high ESC targets may lead to increases in industries and occupations which are inherently
less mobile given their low skill or wage base. This is demonstrated through the large disparity in
the disaggregated ESC rates for different types of occupation and industry of employment within
PNW. The current 60% target set for 2021 was achieved in only a small fraction of cases, all outside
of managers, professionals and technicians categories (except for managers of agriculture, fishing and
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forestry which are likely to be farm managers working and living in the same location). Coupled with
significant differences between job opportunities in Perth Central compared to outer sub-regions
such as PNW, meeting containment targets then leads to growing structural disadvantage in wage
and skill differentials between sub-regions. Therefore, ESC targets are only appropriate if balanced by
an understanding of longer-term strategic objectives to attract and retain high-skilled workers (and
measures to evaluate this). Indeed, from a conceptual standpoint the two opposing forces of worker
containment and mobility exert pressure on occupation and industry of employment type differently
to produce the joint ESC ratios of Table 3 which are highly region-specific. That is, some industry/
occupation combinations will be more likely to be filled by local residents than others, depending on
the skills needs and industry structure of the sub-region.
These findings have important implications for sub-regional policy and target setting. The complex
relationships between occupation and industry of employment may disadvantage some sub-regions
over others as the capacity for labour to move relatively easily and cheaply between sub-regions has
changed not only the way we work, but the structure of the cities we live in. The implementation of
sub-regional representative ESC targets raises questions regarding the efficacy of policy which does
not take into account the complex dynamics of employment opportunities and commuting patterns
across a city. If sub-regional policy focuses on increasing local jobs to address congestion and commuting issues, it needs to adopt both an appropriate job-worker-commuting ratio and industry skills
investment attraction strategies to redress what are otherwise structural imbalances between the metropolitan core and peripheries.
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