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Purpose Questions

RESEARCH PURPOSE & QUESTIONS

• Based on actual experience in Perth,  
provide knowledge on the:
• Spatial incidence of WFH 

• Extent of travel reduction it can deliver 

• Associated productivity benefits 

• Develop a suite of policy initiatives to 
• Support the positive aspects of continued 

WFH

• Capitalise on the wider benefits to society

• While recognizing potential negative 
effects

• Extent to which WFH has been undertaken 
and will continue 

• Productivity impact - from the perspectives of 
individuals, employers, and the economy at 
large 

• Proportion of reduced travel demand that is 
attributable to WFH 

• Utility of WFH as a future demand 
management tool for the mitigation of 
congestion on all transport networks 

• Potential for higher levels of WFH to enable 
expansions of the road network to be deferred 
or avoided 

• Policy initiatives that would be required for 
continued WFH practices



RESEARCH APPROACH



KEY HEADLINES:  INCIDENCE OF WFH

• Prior to the pandemic WFH rates were minor
• Pandemic has seen a significant acceleration of WFH practice

• Employer interviews suggest this is part of a trend towards more 
flexible working practice

• Employee surveys found 16% of work hours per week were WFH 
(compared to est. 5% and 8% pre pandemic)

• Employee surveys found a preference for 29% of weekly work hours 
to be WFH

• WFH determined by type of work task rather than industry 
sector or occupation class

• A hybrid WFH is the preferred option for both employees 
and employers



KEY HEADLINES: LAND USE IMPLICATIONS

• As a result of the hybrid WFH approach there has been –

• Changes in internal floorspace
• Some cases, contraction since fewer staff in  workplace at any one time
• Some cases, demand for more floorspace as a result of ‘activity-based’ work 

approaches and the need to improve physical distancing.

• External change
• Interest in movement away from central office locations by some, with 

relocation to suburbs closer to employees’ homes
• Interest in use of shared workspaces (suburban work hubs)



Observed demand Demand scenarios

KEY HEADLINES: TRAVEL DEMAND IMPACTS

During the pandemic:
• Increase in road traffic in inner 

suburbs but not middle and 
outer suburbs

• 2.7% popn. Growth
• Suspension of car parking fees in CBD

• Public transport patronage 
declined by 16% (at the lowest 
point) compared to Feb 2019

Since January 2022:
• Road traffic volumes returned 

to pre-pandemic levels
• Public transport patronage 

showing signs of recovery, bus 
passengers climbing more 
sharply than train

20% WFH

- 256,600 daily commute trips:

-221,800 car (<5.2%)
-34,800 PT (9.2%)

-256,600 daily commute trips:

-200,100 car (<4.7%)
-56,500 PT (<15.0%)

10% WFH

-128,300 daily commute trips:

-110,900 car (<2.6%)
-17,400 PT (<4.6%)

- 128,300 daily commute trips: 

-71,800 car (<1.7%)
- 56,500 PT (<15.0%)

-88,800 daily commute trips: 

-32,300 car (<0.7%)
-56,500 PT (<15.0%)

-193,300 daily commute trips: 

-136,800 car (<0.3%)
- 56,500 PT (<15.0%

5% WFH

-64,200 daily commute trips:

-55,500 car (<1.3%)
- 8,700 PT (<2.3%)

-64,100 daily commute trips: 

-7,600 car (<0.2%)
-56,500 PT (<15.0%)

Pre-Covid 
mode share

Covid 20/21 
mode share & 
15% shi� from 

PT to car

+ Replacement 
trips

+ Replacement 
& Rebound trips

8 scenarios testing rate of WFH (10% rate based on empirical 
evidence); mix of transport modes and trip types



KEY HEADLINES: PRODUCTIVITY IMPACTS

• Employers note, unlike past concerns, staff productivity has been 
maintained, increasing confidence in WFH.

• Employee surveys found savings from commuting converted to 
paid and domestic work and indoor recreation – with productivity 
and well-being benefits.

• Removing 1 in 10 work commute trips has a:
• $204 million annual transport economic for those remaining on the 

network
• $395 million annual transport economic benefit to those who commute 

less by WFH
• Total transport system benefits - $198 million and $783 million 

based on an average individual benefit of $5,530 per annum.



KEY HEADLINES: ROAD INFRASTRUCTURE 
INVESTMENT IMPLICATIONS

• Scenario modelling suggests very significant annual savings 
in terms of transport economic benefits:

• Suggests road infrastructure investment can be “deferred”

• Relaxing car park charges in Perth CBD resulted in increased 
traffic volumes, demonstrates importance of TDM by car –
especially in central area where PT accessibility is high



Employer perspectives



BASED ON IN-DEPTH INTERVIEWS TO 20 PERTH-
BASED BUSINESSES 
• Pandemic has seen a significant acceleration of WFH practice - part of the trend to provide flexible work 

arrangements 
• WFH, rather than determined by industry sector or occupation class, is determined more by the type of 

work task – such that all occupations have the potential to WFH for some of the time during the week. 
• Not all employers, however, are in support of continued WFH, and WFH is less suited to those in new jobs 

or at the early career stage where working alongside colleagues for mentorship is needed. 
• Unlike past concerns:

• Staff productivity has been maintained or improved and this has built confidence in continued WFH. 
• Client-facing roles are possible to achieve via digital means rather than exclusively by face-to-face 

meetings.
• Popular model for WFH is the hybrid-model, usually with up to two days worked at home.
• There have been changes in internal office floorspace requirements – in some cases contraction, but in

others a demand for more floorspace, as a result of activity-based working and the need to improve
physical distancing.

• Interest in movement away from central office locations by some - relocating to the suburbs closer to
employees’ homes & use of suburban work hubs (shared workspaces)

• Employers note staff keen on WFH to reduce commuting - consequent benefits in extra time and energy
for work, household tasks and exercise.

• Employers do not take responsibility for the work commute in terms of reducing the need to travel –
promoting a strong message for not commuting in the light of the emergent climate change actions may
see a shift in approach.



Perth findings in the wider 
context



PERTH FINDINGS IN WIDER CONTEXT
• Most published material refers to the first COVID pandemic year (2020) - invariably does not 

yet cover academic insight or policy responses inspired by the journey out of the pandemic 
• Findings from one location are thus not immediately comparable to Greater Perth

• Studies cover a wide range of global locations, where COVID-19 pandemic experiences and policy 
responses varied: some places were subjected to a succession of long, strict lockdowns enforcing 
WFH while others, followed a more liberal regime of pandemic management based chiefly on 
recommendations. 

• Locations also differ in their urban structure, and diversity of transport options (and the extent to 
which these were curtailed or otherwise restricted during the pandemic). 

• Despite variations in the way that the pandemic was managed in different jurisdictions, at this 
point it is clear that the patterns for WFH in Greater Perth are mirrored elsewhere:

• Significant acceleration in WFH practice in Greater is consistent with other Australian and American 
studies, and the hybrid WFH pattern is the most popular. Of note is a preference by employees to 
continue to WFH. 

• Appears that office-based occupations/ industries are more likely to be able to WFH, although in any 
occupation there are tasks that can be undertaken at home rather than on-site.  

• WFH has been a positive experience for many employees in the US and Europe, as in Greater Perth. 
The benefits of not commuting to the workplace every day are shared by others. 

• Translation into reductions in travel distance and number of trips will vary by urban structure, the 
given transport system and geography – but the reduction in public transport patronage has been 
mirrored elsewhere, to a lesser or greater extent.



Policy Initiatives



Transport

Environment

Society

Infrastructure

Urban 
Planning

Policy Initiatives by sector

Critical to any implementation is to note that these policies 
need to be considered as a bundle – an integrated 

package - given the myriad of implications.



TRANSPORT 
T1 Carbon Reduction Plans – commuting focus 

T2 Parking strategies

T3 Encourage individuals who WFH to use environmentally friendly means of transport to access services in their 
local area.

T4 Balance WFH commuting patterns across the working week

T5 Traffic control measures  for local roads to address amenity and safety

T6 Defer major infrastructure funding for roads which encourage private vehicle travel

T7 Include Active Travel strategies (including public transport) within investment in key public infrastructure

T8 Continue travel demand management policies for children’s independent travel to school.

T9 Incentivise peak spreading – flexible start and finish time and part-day work at office 

T10 Continue / accelerate conversion of road and parking space to pedestrian uses in busy centres

T11 Reconfigure public transport network and services to better serve non-CBD travel

T12 Explore a congestion charge for private vehicle journeys into the inner suburbs and Perth CBD coupled with greater 
incentives for public transport use for journeys from outer suburbs to the CBD.



ENVIRONMENT

E1 See T1 Carbon reduction plans

E2 Australia’s goal to have “net zero” emissions by 2050 is paramount to encourage a 
reduction in single-occupant car trips.



URBAN PLANNING

U1 Development of new shared work / co-worker spaces to encourage flexible working 
closer to home

U2 Office spaces redistributed (converted to co-working spaces) and companies could 
start offering a choice of places open to employees to use flexibly

U3 Reconfiguration of streets to support active travel, while promoting more ‘local’ 
activities in suburban areas and other cities/towns.

U4 Limit private vehicle travel by introducing congestion taxes on freeways to encourage 
public transport use.

U5 Enable highly skilled workers to live quite remotely from work - less tied to living within 
commute

U6 Ensure that developers in new estates provide local services closer to residents
U7 Regulatory reform to enable home-based businesses
U8 Attraction to and retention in region of digital / remote workers 



INFRASTRUCTURE

I1 Upgrades to broadband and digital infrastructure (reliability 
and access)

I2 Home workability environment

I3 Better data/monitoring on WFH



SOCIETY
S1 Encourage WFH to enhance participation in employment
S2 Tax relief for employees that WFH
S3 Work design (managers respect boundaries work/personal time)
S3 Workplace flexibility and autonomy
S4 Training to support managers managing those who WFH
S5 Deregulation of work hours or broaden the legal requirements to encourage more flexible 

working
S6 Policies to prevent senior managers from closely monitoring individuals 
S6 Financial incentives for WFH, such as a contribution towards overhead costs. (see also I2)
S7 Employers to distinguish between different types of employees/tasks for WFH
S8 Voluntary character of WFH
S9 Organisational readiness



Doina Olaru 
(on behalf of Tristan Reed, Sharon Biermann, Brett Smith, 
Caroline Knight, Julie Lee)

PATREC Research Seminar

Employee Perspectives: Travel
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Our sample(s)

• 65% female
• Largest proportion (36%) were between 25-34 years; but more 45-54 responded in waves 2 & 3
• 62% - full-time workers (60% employed by others)
• 43% - couple with children
• 1.9 cars/household
• 36% - companies <50, 36% companies over 500
• 17% flexible occupations, 43% mixed/hybrid, and 40% essentials/frontline
• Hybrid industries ↑ 44% to 47%, frontline occupations ↓ 13% to 10%

Weighting by gender, age, industry – to address the differences between samples and Census, also 
attrition

Travel & Work 
(N1=1,456)

>700 variables + qual

Travel & Work 
(N2=1,051)

Travel & Work 
(N3=612)



Work location & hrs worked

• Average number of hours worked in last week 
by location:

• At work - 32 hours 
• Hybrid - 34.6 hours 
• At home - 29 hours

Average number of hours worked in last 
week by wave:

Wave 1 – 32.3 hours 
Wave 2 - 34.9 hours 
Wave 3 – 35.3 hours



Commuting

Variable Statistic Wave 1 Wave 2 Wave 3

Commute pre COVID-19 Mean 4.36 4.31 4.38

Std. dev. 1.54 1.50 1.48

Commute ‘last week’ Mean 3.93 4.00 3.80

Std. dev. 1.58 1.54 1.70

Variable Statistic Wave 1 Wave 2 Wave 3

Euclidean distance for commuting (km) Mean 14.33 14.26 13.95

Std. dev. 15.22 13.20 13.34

Time taken for commute to work 
(minutes)

Mean 33.06 36.58 37.03

Std. dev. 20.58 22.43 23.82



Commuting

WFH only (non-commuting) 
%

Pre COVID-19 Wave 1 Wave 2 Wave 3

Mon 18.5 28.7 25.5 30.6

Tue 18.6 26.6 23.9 26.0

Wed 17.3 24.5 24.5 24.5

Thu 18.7 24.7 26.8 30.9

Fri 21.5 31.4 31.1 35.5

Sat 80.0 81.2 80.7 82.4

Sun 87.6 88.4 82.2 89.9
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Statistic Wave 1 Wave 2 Wave 3

Mode share - Car % 78.50 79.40 78.80
Mode share - PT % 15.40 15.30 13.10
Mode share - AT % 3.70 3.00 3.40

Mode share - Other % 2.40 2.30 4.70
Overall satisfaction with the 

commute
Mean 2.14 2.12 2.12

Std. dev. 0.83 0.85 0.80

Number stops
Mean 0.65 0.59 0.59

Std. dev. 0.93 0.92 0.90

Similar time-of-day pattern

There are slightly fewer commuting departures in the morning peak in the 3rd wave 
and more before 6 AM, as well as fewer commuting departures in the PM peak and 
more after 7 PM 

Mode share



Mode share (pre-COVID and survey)
Pre COVID-19 Last week

2.8% 3.6%
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• Commuting trips
• Longest by PT
• 41% stopped for some 

reason (1+ stops):
• 22% for refuelling
• 14% for dropping-off or 

picking-up someone
• 13% for eating/drinking
• 11% for shopping

• Other home services = 0.65 
deliveries/month

• Online deliveries significant ↑
• 1.01 to 1.25 (groceries)
• 1.99 to 2.34 (other deliveries)

Commuting and deliveries



Wave 1 Wave 3Wave 2



Percent time saved by not 
commuting spent: Statistic Wave 2 Wave 3

Working current/primary 
job

Mean 31.49% 32.96%

Std. dev. 35.41 37.31

Working new/secondary job
Mean 2.75% 2.10%

Std. dev. 9.75 9.31

Childcare
Mean 6.21% 5.26%

Std. dev. 16.61 14.97

Housework, shopping, 
personal business

Mean 15.93% 16.08%

Std. dev. 21.65 22.39

Recreation indoors
Mean 14.78% 14.88%

Std. dev. 22.04 22.94

Exercise/outdoor leisure
Mean 8.84% 10.82%

Std. dev. 15.35 18.47

Savings from commuting



Predictive models
Regressions & SEM/LGM



Proportion hours WFH
Frontline (-0.10)

Hybrid (-0..07)

Influence where work 
(0.42) 

Home-work conflict (0.08)

Commuting satisfaction (0.13)

age, female, colleague support, 
manager support, etc.

Demographics

Commuting

Work 
characteristics

Proportion Hrs WFH

Model fit: X2=133.727, df=47; 
RMSEA=.05; CFI=.94; SRMR=.04

R2=0.23

Note. SEM with 5 endogenous variables: % WFH, work satisfaction, 
productivity, trip generation, and life satisfaction



Commute – fq and duration

% WFH (-0.08)

Total hours worked
(-0.001) 

Female (0.008)

Number stops (0.035)

E-dist (0.158)

frontline (0.019), car ownership 
(-0.005), by car (-0.074)

Commuting 
trip rate

Model fit: 
X2=39.006, 

df=15; 
RMSEA=.035; 

CFI=.989; 
TLI=.967; 

SRMR=.01
R2 = 0.475

Note. SEM with 3 endogenous variables, trip generation, duration trip, and satisfaction

% WFH (-2.64)

Influence where work 
(-0.12) 

Female (-0.36)

Number stops (0.145)

Commuting trip rates pre 
COVID-19 (0.61)

frontline, car ownership, etc.

Commuting 
duration



Mode
Car PT AT

Number of stops 
when going into 
workplace

+ - -

Distance/duration + - -
Free parking 
available at the 
workplace 

+ - -

% hours WFH -
Car ownership + -
Policy to promote 
EV

+ -

Social 
expectations 
transport reason

- + +



Future/Outlook

Current time allocation is satisfying 
(1 means extremely satisfied)

Yet:
• 59% would like to dedicate 

more time to recreation and 
leisure pursuits

• 26% would like more time for 
education 

• 30% would like to decrease time 
dedicated for employment and 
same % to reduce travel

• 45% would prefer 0% WFH
• 10% would prefer 100% WFH

• Low levels of influence on the 
work location

2.65             2.23             2.77              3.53                2.97             2.96               3.65 



Facilities
• Library 27-30%
• Better internet 21-29%
• Home office equipment stores 10-11%
• Café 9-13%
• Grocery & food delivery services 7-9%
• Printing 5-8%
• Childcare 4-5%
• Co-working hubs <5%
• Facilities for physical and mental 

wellbeing 1-2%

Obstacles
• Nature of the work (job-related 

motivations) >40%
• Management decisions and 

company policies 20%
• Personal decision (personal 

matters, including children, 
• maintaining buffer work-family 

life, etc.) 20%
• Inadequate infrastructure for 

WFH 8-13%
• Pandemic related aspects 

(vaccinations, wearing masks, 
etc.) 2%

Qualitative insights



Dr. Caroline Knight 
and
Prof. Sharon Parker

PATREC Research Seminar
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AIM OF THE EMPLOYEE WORK SURVEY

To explore employee work experiences over time when 
working in different locations (from home, at the workplace, 

hybrid), and the impact on wellbeing and performance
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work

Suitable
place to work

Scheduling
Autonomy

Colleague
Support

Manager
Support

Workload Home-Work
Conflict

Close
Monitoring

Time 1 Time 2 Time 3

MEAN WORK DESIGN SCORES 
ACROSS TIME POINTS

• Scheduling autonomy 
significantly increased T1-T2

• Colleague support decreased 
T2-T3



MEAN SCORES FOR WORK WELLBEING AND 
PERFORMANCE ACROSS TIME

0
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Job satisfaction Vigour Burnout Loneliness Task Proficiency Task Adaptivity Task Proactivity Self-rated
productivity

Time 1 Time 2 Time 3



MEAN SCORES FOR GENERAL WELL-
BEING ACROSS TIME

0
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3

4

5

6

Life satisfaction Thriving Anxiety Depression

Time 1 Time 2 Time 3

Anxiety and 
depression 
significantly  

improved across 
time



SIGNIFICANT DIFFERENCES ACROSS TIME 
BETWEEN WORK LOCATION GROUPS

0
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Time 1 Time 2 Time 3

Stayed in the office Stayed hybrid
Moved locations

0

1

2

3

4

5

Time 1 Time 2 Time 3

Stayed in the office Stayed hybrid
Moved locations

Influence over work 
location

Proactivity

• 10.2% stayed hybrid across the 3 time points
• 59.8% stayed in the workplace
• 30% moved between work location groups



Predictive models



Proportion hrs WFH (.07)
Influence over where work (.25**)

Colleague support (.16)
Workload (-.10*)

Home-work conflict (-.04*)
Close monitoring (.16*)

Time 1 vigour (.59**)

Stayed hybrid vs other locations (.03)
Stayed workplace vs other locations (-.10)

Frontline occupations vs others (.02)
Hybrid occupations vs others (-.05)

Gender (.16**)
Age (.04)

3.3%

31.3%

1.1%

0.1%

2.6%Demographics

Occupation

Work location
Time 2 vigour38.5%

Time 1 vigour

Time 1 work 
characteristics

*p<.05; **p<.01

Influence over where 
work, with lower HWC 
and monitoring drove 
vigour



Proportion hrs WFH (-.09*)
Influence over where work (-.10)

Colleague support (-.11)
Workload (.34*)

Home-work conflict (.34**)
Close monitoring (.22)

Time 1 burnout (.51**)

Stayed hybrid vs other locations (.02)
Stayed workplace vs other locations (.02)

Frontline occupations vs others (.04)
Hybrid occupations vs others (-.02)

Gender (.06)
Age (-.11*)

3.9%

24.8%

0.2%

0.2%

1.6%Demographics

Occupation

Work location
Time 2 burnout30.7%

Time 1 
burnout

Time 1 work 
characteristics

*p<.05; **p<.01

Higher workload and HWC 
drove burnout



Proportion hrs WFH (.09)
Influence over where work (<.01)

Colleague support (-.07**)
Workload (.13)

Home-work conflict (.13)
Close monitoring (.11)

Time 1 loneliness (.50**)

Stayed hybrid vs other locations (.13)
Stayed workplace vs other locations (-.14)

Frontline occupations vs others (.03)
Hybrid occupations vs others (-.01)

Gender (.02)
Age (-.08)

2.3%

23.3%

2.5%

0.1%

0.6%Demographics

Occupation

Work location
Time 2 loneliness28.8%

Time 1 
loneliness

Time 1 work 
characteristics

*p<.05; **p<.01

Lower colleague 
support drove 
loneliness



Proportion hrs WFH (-.06)
Influence over where work (.07)

Colleague support (.21*)
Workload (.03)

Home-work conflict (-.26**)
Close monitoring (-.15)

Time 1 productivity (.45**)

Stayed hybrid vs other locations (-.06)
Stayed workplace vs other locations (.09)

Frontline occupations vs others (-.07)
Hybrid occupations vs others (.07)

Gender (-.07)
Age (.22**)

4.0%

16.1%

0.5%

0.5%

5.7%Demographics

Occupation

Work location

Time 2 
productivity26.8%

Time 1 
productivity

Time 1 work 
characteristics

*p<.05; **p<.01

HWC drove lack of 
productivity



Hybrid work design profiles



HYBRID WORK DESIGN PROFILES AT T1 (N=386)

Knight, C., Olaru, D., Lee, J., McLarnon, M. & Parker, S. K. (in prep). Exploring hybrid work 
design profiles, their antecedents and wellbeing outcomes: A person-centered analysis.

Profile 1
Average, low 

monitoring, divergent 
(26%)

Profile 4
Passive, high 

monitoring, convergent 
(33%)

Profile 3
Active, low monitoring, 

convergent (20%)

Profile 4
Demanding, high 

monitoring, divergent 
(21%)

-1.5

-1

-0.5

0

0.5

1

1.5

Autonomy WFH Autonomy WPL Support WFH Support WPL

Workload WFH Workload WPL Close monitoring WFH Close monitoring WPL

WFH 

WPL 



Hybrid work design profile outcomes at T2

-1

0

1

Life satisfaction Thriving Anxiety and depression

• Best outcomes for those with 
lower monitoring and higher 
resources (P3)

• When monitoring higher and 
resources lower (P2), worst 
outcomes

• Monitoring appears to drive 
anxiety and depression; 
resources appear to drive 
positive outcomes

Knight, C., Olaru, D., Lee, J., McLarnon, M. & Parker, S. K. (in prep). Exploring hybrid work 
design profiles, their antecedents and wellbeing outcomes: A person-centered analysis.

Profile 1
Average, low 

monitoring, divergent 
(26%)

Profile 4
Passive, high 

monitoring, convergent 
(33%)

Profile 3
Active, low monitoring, 

convergent (20%)

Profile 4
Demanding, high 

monitoring, divergent 
(21%)



HYBRID WORK DESIGN DRIVERS

Knight, C., Olaru, D., Lee, J., McLarnon, M. & Parker, S. K. (in prep). Exploring hybrid work 
design profiles, their antecedents and wellbeing outcomes: A person-centered analysis.

Profile 1
Average, low 

monitoring, divergent 
(26%)

Profile 4
Passive, high 

monitoring, convergent 
(33%)

Profile 3
Active, low monitoring, 

convergent (20%)

Profile 4
Demanding, high 

monitoring, divergent 
(21%)

-1.5

-1

-0.5

0

0.5

1

1.5

Autonomy WFH Autonomy WPL Support WFH Support WPL

Workload WFH Workload WPL Close monitoring WFH Close monitoring WPL

More likely in P3 if:
• Older
• Higher up hierarchy
• More influence over 

location
• More organisational 

support for flexibility



KEY TAKEAWAYS

1. The overall quality of work is more important to consider 
than whether individuals work from home or not

2. Work characteristics explained variance in outcomes over 
and above a number of controls (age, gender, occupation, 
work location, Time 1 outcome)

3. For hybrid workers, presence of autonomy and support drove 
wellbeing; close monitoring drove anxiety and depression

4. Leaders and managers design work therefore have the power 
to create higher quality work, whether employees are at 
home or in the office 



Tristan Reed (Trends)
and
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BACKGROUND AND CONTEXT

• An understanding of differences in travel patterns 
throughout Perth before COVID vs ‘during’ COVID.

• Examined the year before (whole of 2019) and the years ‘during’ 
COVID (i.e. early 2020 - mid 2022).

• Secondary data observed from sensor systems throughout Perth –
system boardings on the Transperth PT system and loop counter 
measurements throughout the road network.

• Comparison of patterns, trends and outliers during this time to 
inform scenario creation (e.g. changes in PT utilisation) and to help 
benchmark changes in travel patterns as seen in employee survey.



• Gathered and analysed from 
MRWA public data sources.

• Green = VKT decreased.

• Population increased by 2.7% 
over this timeframe.

• June 2019 to June 2021.

• Most areas showed an 
increase in VKT.

• NorthLink (Tonkin) highway 
extension opened in 
Ellenbrook during this time.

• Changes to CBD council 
parking rates (discount/free).

% CHANGE IN VEHICLE KM TRAVELLED



CBD CORDON TRAFFIC

• Loop counters on major arterials surrounding the CBD.



SUBURBAN TRAFFIC

• Loop counters on major arterials throughout suburban Perth.



PUBLIC TRANSPORT BOARDINGS

• Public (from PTA) monthly aggregate boardings.



CENSUS DATA 
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CENSUS DATA 
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4.4% Worked at Home
(Pre-COVID)



WORKING FROM HOME

• WFH rate has doubled (in Perth) between 2016 and 2021.
• More than doubled (in Sydney, Melbourne & Brisbane?)

• Higher amongst professionals in non-frontline occupations.
• Public transport patronage has been affected - as seen.
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WHITE COLLAR JOBS 

White Collar Jobs Residents
(with White Collar Jobs)



PURPOSE & METHOD

• Examine the impact of WFH on the transport network.
• Economic appraisal of increased incidence of WFH in the Perth 

metropolitan area.
• Scenarios were generated with the aim to broadly inform 

policymakers on the outcomes of various levels of WFH.
• Examined in terms of trip characteristics and economic benefits due 

to a reduction in traffic and hence congestion.

Brett Smith



GENERATED SCENARIOS

Halve Double



RESULTS: NETWORK EFFECTS



RESULTS: NETWORK TRAVEL TIME SAVINGS



• This project adapted a modified 
version of the benefit calculation 
in the Strategic Transport and 
Evaluation Model (STEM).

• Observed demand pre-COVID had 
greater institutional constraints;

• Unknown real demand curve at 
current costs;

• If office attendance is relaxed, then 
some people will choose to WFH;

• This reduces the transport cost for 
others on the network.

WFH BENEFIT CALCULATION METHOD



RESULTS: BENEFITS TO ROAD USERS



TOTAL TRANSPORT NETWORK BENEFITS 



DISCUSSION

• The choice to WFH not only benefits the individual (due to a reduction 
in commuting time and costs) but also others, by reducing congestion 
on the road network at peak times.

• The magnitude of the benefits is potentially significant, but is 
largely under the assumption of ‘everything else being equal’.

• Even a WFH rate of 5% is beneficial for congestion abatement.
• However, when a 15% mode shift from public transport to private vehicle occurs 

(as well as the 5% WFH rate), this benefit is negated.



DISCUSSION

• Transport policy has a long standing aim of moderating peak 
hour trips using various methods:

• Encouraging public transport and active travel modes;
• Encouraging peak spreading;
• Encouraging self-containment land use patterns.

• WFH is an effective “travel demand management” tool.
• Downside is the decline in economic activities in the CBD.



Associate Professor Kirsten Martinus

Dr Brett Smith
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Contents

• Overview on approach to assessing 
productivity changes

• The data

• Commuting and time savings

• Reallocation of time spent commuting

• Productivity gains

• Concluding comments



APPROACH TO ASSESSING PRODUCTIVITY 
CHANGES

• Much research to date focuses on work productivity:
• Output generated over a set time at work.

• Working from home means less distinction between home 
and work life. 

• Productivity increases may be due to:
• Reallocation of time from commuting to work (direct).

• Greater satisfaction during work hours (ie improved worker well-
being) due to (re)allocation of non-work activities (indirect).

• Adopted alternative approach to examine broader social and 
economic aspects.



THE DATA



COMMUTING TIME AND SAVINGS



RE-ALLOCATION OF TIME



BREAKDOWN BY ATTRIBUTE



PRODUCTIVITY GAINS IN TIME 
REALLOCATION



APPROACH TO ASSESSING PRODUCTIVITY 
CHANGES



CONCLUDING COMMENTS

• Productivity gains from working from home are complex.

• Our approach measured reallocation of commuting time to 
other activities.

• The distribution of this reallocation depending on socio-
economic characteristics.

• Productivity gains were found in both the increase in work 
(direct) as well as domestic or leisure activities (indirect). 

• Implied productivity gain of 1.84% for entire sample; and 
5.4% for only those respondents recording greater working 
from home.



Planning and Transport Research Centre 
The University of Western Australia 
35 Stirling Highway, Crawley, WA 6009 
https://patrec.org/Thank you

https://patrec.org/
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