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1 Introduction 

1.1 Background 

This document provides guidance for undertaking sensitivity testing of Cost-Benefit 
Analysis (CBA) results to understand the potential impacts of COVID-19 on long term 
transport trends. It expands on the advice provided in the Transport for NSW Cost-
Benefit Analysis Guide (the Guide) and the Transport for NSW Economic Parameter 
Values (the EPV). 

This guidance document has been developed by Transport for NSW (TfNSW) and 
reflects the outcomes of TfNSW-led research projects, as well as discussions and 
workshops with other State and Federal Government Departments and Working 
Groups. The approaches and recommendations provided are intended to align with 
population forecasts provided by the Department of Planning, Industry and the 
Environment (DPIE), The NSW Government Common Planning Assumptions Group 
(CPAG), and research projects undertaken by a number of external partners including 
the University of Sydney Institute of Transport and logistics Studies (ITLS). 

Significant uncertainty exists about the potential longer term impacts of the 
Coronavirus pandemic. This guidance will be updated as new research and data 
becomes available on the immediate and longer term impacts of COVID-19 on 
transport usage and behaviour. 

This document provides recommended approaches for undertaking COVID-19 
sensitivity testing scenarios. However, it is not intended to enforce strict compliance 
with a particular approach where it does not support sensible analysis. 

Approaches that are not recommended in this document may still be used in CBA, but 
should be accompanied by evidence to support their validity. Best practice would 
involve calculating results with both the recommended and preferred approaches and 
explaining the difference. 

Recommendations begin with bold text for ease of use.   

1.2 Recommendations at a glance 

All Business Cases and CBAs undertaken by agencies within the Transport 
Cluster should consider how COVID-19 will impact the value for money case of 
the project. The narrative accompanying the CBA should include the description of 
unquantified impacts, risks and uncertainties resulting from COVID-19. Where Covid-
19 is not anticipated to have an impact, this should be explicitly stated and justified in 
the sensitivity testing section of the business case or CBA. 

TfNSW recommends that a quantitative assessment of the potential impacts 
from COVID-19 are included as a sensitivity only, and not as part of the core 
results. This is intended to reflect the uncertainty that exists about the impacts of the 
pandemic in the short and long term.  

https://www.transport.nsw.gov.au/projects/project-delivery-requirements/evaluation-and-assurance/transport-for-nsw-cost-benefit/key
https://www.transport.nsw.gov.au/projects/project-delivery-requirements/evaluation-and-assurance/technical-guidance
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Table 1 Recommendations for assessing COVID-19 impacts 

No. Recommendation Standard See further 

1 All Business Cases and CBAs undertaken by 
agencies within the Transport Cluster must 
consider and discuss the impacts of COVID-19 on 
the project. 

Required Chapters 1.1 to 
1.3 

2 Where COVID-19 is expected to have a non-zero 
impact on the CBA, a quantitative assessment of 
the impact must be undertaken. 

Required Chapters 1.1 to 
1.3 

3 COVID-19 impacts should be reported as a 
sensitivity test only, rather than as part of the core 
results.  

Required Chapters 1.1 to 
1.3 

4 CBAs undertaken by agencies within the Transport 
cluster should review the available scenario 
modelling work completed by TfNSW and consider 
whether it can be used in sensitivity testing 

Recommended Chapter 2 

5 COVID-19 impacts can be assessed either within 
the demand model, or by applying out of model 
adjustments to the CBA, or a combination of both 
approaches. 

Recommended Chapter 3.2 

6 Sensitivity testing should at minimum reflect the 
following two impacts of COVID-19 (together or 
separately): 
- Reductions in population growth 
- Increases in working from home 

Required Chapter 3.2.2.1 
to 3.2.2.2 

7 Sensitivity testing can include other impacts 
beyond reductions in population growth and 
increased working from home, where relevant and 
material. 

Recommended Chapters 3.2.2.3 
to 3.2.2.5 

Source: TfNSW (2021) 

Some of the discussions and recommendations included in this document are 
intended to aide demand modelling and economic practitioners in implementing 
COVID-19 sensitivity tests.  

These chapters provide a technical overview and user guide, and are intended for 
users with a presumed high level of knowledge of demand modelling and transport 
economics: 

 Chapter 2 includes background information on travel modelling undertaken by 
TfNSW to assess the potential impacts of a range of COVID-19 scenarios.  

 Chapter 3 includes possible approaches for reflecting these scenarios in CBA.  

Project teams should consult with TfNSW Advanced Analytics & Insights and TfNSW 
Evaluation and Economic Advisory for advice and feedback on their COVID-19 
sensitivity testing approach, and to confirm what the latest publicly available data on 
estimating these impacts is, by emailing EconomicAdvisory@transport.nsw.gov.au  

1.3 The Coronavirus Pandemic transport impacts 

The COVID-19 pandemic has had unprecedented impacts on travel demand patterns 
in Greater Sydney and across NSW. Projections of travel demand made prior to the 
pandemic need to be carefully considered as the pandemic may continue to impact 
travel demand and behaviour into the future post COVID-19 and form a ‘new normal’.  

Greater Sydney and NSW are expected to have lower population growth than 
previously forecast, and lower levels of commuting due to more people working from 

mailto:EconomicAdvisory@transport.nsw.gov.au
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home. Travel times and demand peaks may also be affected. These have the potential 
to impact the justification and value for money assessments of transport projects 
currently in planning and development. 

Impact of COVID-19 on the transport network has been multi-faceted. This is largely 
broken down into the following immediate and long term impacts 

 Immediate: major reductions in public transport and car trips, reductions in public 
transport capacity, increased second hand car purchases, increased intrastate 
visitation, reduction in public transport preference, increased on line shopping, 
and deliveries, reductions in overseas and interstate visitors 

 Longer-term: Reduction in overseas migration, leading to a decrease in NSW 
and Sydney population growth rates, reducing overall projected travel demand; 
reduced commuter trips due to more people working from home, changing spatial 
distribution of interpeak / daily non-commute trips.   

Significant uncertainty still exists about the immediate and longer-term impacts of 
COVID-19. Outbreaks could continue to occur in 2021 and into the future, depending 
on the timing and efficacy of the vaccine rollout programs. There is no way to 
accurately predict when ‘immediate’ impacts will finish and be replaced by ‘longer 
term’ effects, or when and if a return to pre-pandemic travel patterns will occur. These 
long term effects are unknown, but may have a more significant impact on projects 
that are due for completion in five or ten years’ time. 

For this reason, TfNSW recommends COVID-19 scenarios are included in cost-
benefit analysis and business cases as sensitivity tests only, and not within the core 
results.  

Base case forecasts should use the levels of demand and growth rates from the most 
recent NSW common planning assumptions and the 2019 NSW population 
projections (and/or TZP19) which do not incorporate the impact of COVID-19. 

The increased uncertainty should also encourage innovation and flexibility in the 
development and consideration of options for Business Cases. Sensitivity testing can 
be used to highlight where demand management, deferred commencement or staged 
development options may be preferred as a result of long term changes in travel 
behaviour. 
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2 Transport for NSW Scenario Modelling 

The following scenarios were developed by TfNSW Advanced Analytics & Insights 
(AAI). They should be used in strategic plans and business case assessments for 
new infrastructure and services across TfNSW, to explore the possible changes 
brought about by COVID-19.  

They are intended to help inform:  

 Infrastructure investment decision-making  

 Future travel demand management  

 Transport planning  

2.1 Scenario 1: Reduced population 

The first scenario gauges the impact of reduced population growth rates attributed to 
the impact of COVID-19 on international migration (short-term impact from 2020 until 
around 2025) and fertility (long-term impact) on travel demand. It uses Centre for 
Population projections as the key input and corresponding Workforce and 
Employment inputs. 

Assumptions and approach 

 Adopts the Centre for Population’s October 2020 ‘middle’ (‘Central Base Case) 
population scenario1  

 Includes lower Net Overseas Migration in 2020-2022, returning to pre-COVID 
levels in 2025 

 Assumes lower fertility rates throughout the projection period 

 Assumes vaccination roll out provides protection for the majority of the population 
by end of 2021 (by Q3 2021 – at least 20 per cent of the population, vaccinated 
against the coronavirus and by Q4 2021 – 60 per cent of the population 
vaccinated against the coronavirus) 

Impact relative to population in Common Planning Assumptions (TZP19) 

 The early part of the projection period is most divergent.   

 In 2026 the NSW population is projected to be 8.5 million, some approximately 5 
per cent smaller than projected under the 2019 NSW population projections 
(and/or TZP19).  

 The impacts are felt most in Sydney, where the population in 2026 is 7 per cent 
smaller than projected under the 2019 NSW Population Projections (and TZP19).  

 The Eastern City diverges more than other parts of the State due to fewer migrant 
arrivals 

 The lower fertility assumption has ongoing impacts  

                                                 

 

1 These assumptions are reviewed regularly by an expert, cross-government panel, and have in some cases 
changed since the development of the TfNSW AAI scenario modelling was undertaken. Project teams and 
CBA practitioners should confirm the most recently available data before undertaking sensitivity testing. 
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2.2 Scenario 2: Increased working from home 

This scenario gauges the impact of increased take-up of working from home on travel 
demand in the Sydney GMA. This scenario is run with TZP19 base land use inputs 
and commuter trips adjusted for the proportion working from home.  It is “as if” those 
people who are working from home are not working, and their commutes are removed 
from STM, and from other models such as PTPM and SMPM that rely on STM inputs.   

Assumptions and approach 

 Occupations with high potential to work from home were identified using 2-digit 
ANZSCO categories. 

 Using census data at the SA2 level, the share of 2016 employment in these 
occupations was estimated per TZ. 

 An implicit assumption is that the occupational structure observed in the census 
data at the SA2 level is the same for constituent TZs and remains unchanged 
over the projection period. 

 Based on a review of recent research studies that explored the attitudes and 
expectations of workers about their future level of Work from Home patterns in a 
post-COVID-19 environment (e.g. by ITLS, Monash, TNSW customer research 
and NSW Treasury) an assumption was made that 30 per cent of persons 
employed in these occupations would choose to work from home on average 3 
days per week after the pandemic. 

 It is acknowledged that this is an arbitrary assumption with low confidence levels 
around it as future rates of Work from Home are highly uncertain. If the Sydney 
Travel Model (STM)  or Public Transport Project Model (PTPM) can be shown to 
be a useful tool for modelling this type of scenario, then a range of work from 
home ‘levels’ will be tested so that the possible spatial impacts can be assessed. 

2.3 Scenario 3: Reduced population and increased working from home 

This scenario gauges the combined effect of the lower population growth brought on 
by the impact of COVID-19, as well as the impact of the increased take up of working 
from home. In this scenario both the inputs to scenario 1 and 2 are run through the 
model simultaneously. 

Assumptions and approach 

 The assumptions are set in the same way as for Scenarios 1 and 2.  

 Effectively, the work from home rates computed in scenario 2 are applied against 
the smaller future population from scenario 1. 

2.4 Additional scenarios 

In the future, additional scenarios may be developed to assess other shifts in travel 
behaviour that have occurred or accelerated due to COVID-19. These could include:  

 More local travel (people no longer commuting to Centres access services locally) 

 Freight transport demand shifts 

 Shift to ‘peak spreading’ 

 Ongoing preference shifts by customers to modes perceived as ‘more safe’ from 
disease contact 

 Ongoing shift in travel habits brought about by purchasing bike/purchasing cars 
during COVID-19 
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 Mode preference shifts, e.g. ongoing shift to more ‘walking’ and/or more cycling 

 Shift in perceptions about commute costs, e.g. commuters may be less sensitive 
to the higher costs of car commuting (parking & tolls) if they are only commuting a 
few days per week.  

 Higher rates of unemployment and/or employment losses in particular industries, 
e.g. accommodation and Hospitality, Arts and Recreation Services  

 Changes in travel patterns of students – particularly tertiary students, e.g. with 
less face-to-face classes, or  more school students being driven to school 

A number of these additional scenarios involve behavioural changes that are not able 
to be fully addressed in existing versions of the TfNSW demand models, and have a 
longer development timeframe. TfNSW recommends confirming if any additional 
relevant scenarios have been completed when developing cost-benefit analysis for 
business cases. 
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3 Sensitivity Testing Approaches 

TfNSW recommends using one of two approaches to test the impacts of the 
coronavirus pandemic on the value for money assessment: 

 Approach 1: In-model adjustments 

 Approach 2: out of model adjustments 

These approaches are designed to assess the potential impacts of COVID-19 on the 
CBA. Project teams may use a combination of both in-model and out of model 
adjustments if required. 

3.1 Impacts on cost-benefit analysis 

Reduced population growth rates 

The reduction in projected population growth rates in the base case reduces pressure 
on the transport network, lowering overall trip numbers and congestion at an 
aggregate level. This has the potential to slightly reduce the majority of transport user 
benefits and externalities measured in CBA. 

Increase in population working from home and workplace flexibility 

The increase in working from home reduces commuter trips, particularly for public 
transport users and to key employment centres such as Sydney CBD, Parramatta, 
North Sydney, and Macquarie Park, in the AM and PM peak periods. Increased 
flexibility for employees can also have the potential to increase inter-peak trips, and 
certain non-commute trips such as entertainment and education related trips, 
particularly in suburban and outer metropolitan areas away from major employment 
centres. 

Changes in mode preference 

The impact of COVID-19 may have resulted in a change in mode preference away 
from public transport and towards private vehicle trips. This impacts a project base 
case and may result in additional road trips and fewer public transport trips, impacting 
user benefits and externalities. 

Changes in crowding preferences 

Particularly for immediate time frame, customers on public transport may experience 
additional discomfort and anxiety when travelling in crowded conditions. This may 
impact the value-of-time factors used, increasing benefits from reduced crowding in 
vehicles and at stations. Longer term effects of COVID-19 on crowding preferences 
remain to be seen, but are not likely to be as severe as those seen in the short term. 

Additional intra-zonal and active transport trips 

Additional local, intra-zonal and active transport trips may occur as a result of 
additional working from home, and changes in destination preference as a result of 
COVID-19. These trips may result in positive externality impacts in the base case 
(e.g. reduced environmental impacts from vehicles, increased private health benefits 
from active travel) 

3.2 Recommendations for cost-benefit analysis 

TfNSW recommends that project teams do not adjust Core BCR results for 
COVID-19 impacts. Current recommendations are that these impacts are 
assessed through sensitivity testing only. 

As a first step, project teams should determine whether the project is likely to be 
impacted by immediate or longer term COVID-19 impacts. Given investment 
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timeframes and individual impacts of projects, some business cases may not need to 
model or assess ‘immediate’ COVID-19 impacts, and others may not need to assess 
any impacts. 

Current guidance from TfNSW Evaluation and Economic Advisory is that immediate 
impacts should not be modelled after 2023, and longer term impacts should not be 
modelled after 2036, with the exception of population impacts. This may be updated 
as further research or evidence is made available. 

Next, project teams should assess whether the effects of COVID-19 are likely to have 
a material impact on the decision criteria (net present value, benefit-cost ratio) for the 
project. The materiality of the potential impacts are important for determining the level 
of effort that project teams should invest in undertaking sensitivity testing. 

Project teams should consult with TfNSW Evaluation and Economic Advisory for 
advice and feedback on their COVID-19 sensitivity testing approach, and to confirm 
what the latest publicly available data on estimating these impacts is, by emailing 
EconomicAdvisory@transport.nsw.gov.au  

3.2.1 Approach 1: In-model adjustments 

The project case and base case demand modelling can be re-run using alternate 
population scenario estimated by AAI using Centre for Population projections, and 
with alternative demand modelling specifications to model the impacts of changed 
travel patterns as a result of additional working from home. These require AAI STM 
and/or PTPM model runs as documented below, which are a mix of adjustments to 
the demand model inputs (i.e. the land use projections) as well as to the way that 
working-from-home demand is modelled within PTPM. These working from home 
adjustments have an impact on the level of demand, while retaining the skim matrices 
used for cost benefit analysis. 

When using this approach, project teams should run the AAI demand model runs 
listed below both with and without the project, and then undertake cost-benefit 
analysis on the outputs, as per the TfNSW Cost-Benefit Analysis Guide and TfNSW 
Economic Parameter Values. 

Requirements:  

 Additional land use projections for STM for each modelled year up to 2036 

 Additional base case and project case model runs (with adjusted land use and 
WFH) for each modelled year up to 2036 

 Additional economic analysis on demand model outputs 

Available resources:  

 AAI Demand Model Runs: 

Table 2 COVID-19 Scenario 3 demand model runs 

Scenario Run name Run description 

COVIDScen 3 P11_26_LUSc1_WFH1 2026 TMD with 2026 Networks + LU Sc1 + WFH adjust  

P12_36_LUSc1_WFH1 2036 TMD with 2026 Networks + LU Sc1 + WFH adjust  

Source: TfNSW Advanced Analytics and Insights (2021) 

In some cases, practitioners may prefer to only adjust for population growth changes 
in model, and reflect additional working from home in another manner. In this case, 
an alternative set of demand model runs are available. 

mailto:EconomicAdvisory@transport.nsw.gov.au
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When using this approach, project teams should run the AAI demand model runs 
listed below both with and without the project, and then undertake cost-benefit 
analysis on the outputs, as per the TfNSW Cost-Benefit Analysis Guide and TfNSW 
Economic Parameter Values 

Requirements:  

 Additional land use projections for STM for each modelled year up to 2036 

 Additional base case and project case model runs (with adjusted land use) for 
each modelled year up to 2036 

 Additional economic analysis on demand model outputs 

Available resources:  

 AAI Demand Model Runs: 

Table 3 COVID-19 Scenario 1 demand model runs 

Scenario Run name Run description 

COVIDScen 1 P08_26_LUSc1 2026 TMD with 2026 Networks + Land Use Sc1 

P09_36_LUSC1 2036 TMD with 2036 Networks + Land Use Sc1 

Source: TfNSW Advanced Analytics and Insights (2021) 

3.2.2 Approach 2: Out of model adjustments 

Where the project is not likely to be materially impacted by COVID-19 trends, or the 
impacts are unlikely to influence the value for money case of the project, sensitivity 
testing should be conducted on the economic analysis directly, rather undertaking 
additional land use and demand modelling. 

These out of model sensitivity tests should reflect the potential impacts of COVID-19 
on the benefit streams assessed in the CBA.  

These COVID-19 impacts could include:  

 Impacts of lower population growth 

 Changes in willingness-to-pay to avoid crowding 

 Mode shift between road and public transport 

 Increased working from home 

 Other impacts 

3.2.2.1 Impacts of lower population growth 

Estimate the NPV and BCR with a delay in realisation of benefits, corresponding to 
delay in population growth. The recommended approach for implementing this is to 
transpose modelled results from the original year to a year which better matches the 
updated population forecast. For example, 2026 results may instead be modelled as 
occurring in 2028, and CBA cash flows can be adjusted accordingly. 
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Figure 1 Transposing demand model results to match updated population 
predictions (indicative only) 

 

Source: TfNSW Economic Evaluation & Assurance (2021) 

The following data from Centre for Population’s COVID Population Statement 
forecasts can be used to estimate the appropriate updated model year for cash flow 
modelling. NSW Government project teams can contact the Economic Advisory team 
for a complete version of this table, with a breakdown of data at the region level, and 
for years beyond 2031. 

Table 4 Population projection adjustments, indexed to pre-COVID-19 figures 

Region 2016 2021 2026 2031 2036 2041 2046 

Eastern City        

Central City        

Western City        

Central Coast        

Hunter        

Illawarra-Shoalhaven        

Greater Sydney 1.000 0.978 0.950 0.947    

New South Wales 1.000 0.984 0.962 0.959    

Source: Centre for Population, Population Statement: Capital city and Rest-of-State Population Projections 
2019-20 to 2030-31, Commonwealth of Australia (2021). Note: Transport for NSW project teams can contact 
EconomicAdvisory@transport.nsw.gov.au for a complete version of Table 3 with additional region-specific 
data, if required. 

mailto:economicadvisory@transport.nsw.gov.au
mailto:EconomicAdvisory@transport.nsw.gov.au
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3.2.2.2 Increased working from home 

Decrease benefits in CBD and other employment centres reflecting a higher 
proportion of workers working at home 1 to 2 days per week in the future. 

Figure 2 Sample Change in population and WFH projections (indicative only) 

 

Source: Sydney Metro, TfNSW Advanced Analytics and Insights (2021). Note proportions are indicative for 
the Greater Sydney area and not applicable for NSW as a whole. 

These impacts can be modelled as a percentage decrease in the total value of 
selected benefit stream, based on the change in commuter trips expected as a result 
of additional WFH, relative to pre-pandemic levels.  

3.2.2.3 Change in willingness-to-pay to avoid crowding  

Increase crowding costs on trains and in-stations at higher crowding levels (defined 
as Fruin levels C, D, E, and F) as passengers try to avoid crowded areas. This impact 
can be modelled by adjusting the crowding cost multipliers used in the monetisation 
of crowding disbenefits. No research has yet been undertaken to estimate the impact 
on willingness to pay to avoid crowding – as such, the figure below should be 
interpreted as indicative only. 

For more information on the approaches used to estimate crowding cost impacts, 
refer to the TfNSW Economic Parameter Values, p50. 
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Figure 3 Adjusting crowding cost multipliers (indicative only) 

 

Source: TfNSW Economic Evaluation & Assurance (2021) 

3.2.2.4 Mode shift between road and public transport 

Increase road user impacts (benefits and disbenefits); decrease PT user impacts 
(benefits and disbenefits) over near horizon to accommodate short-term change in 
mode preferences. 

These impacts can be modelled as a percentage increase (or decrease) in the total 
value of each benefit stream based on the change in trip volumes for road and public 
transport networks within the area assessed, relative to pre-pandemic levels. 

3.2.2.5 Other impacts 

The above list of impacts is not exhaustive, and may not reflect impacts that may 
have a material impact on certain individual projects. This chapter provides 
recommended approaches for undertaking ‘out of model’ COVID-19 sensitivity 
testing. However, strict compliance with only the impacts discussed in this document 
is not required or recommended where it does not support sensible analysis. 

Other impacts that are not discussed in this document, but which may influence the 
value for money case for a project, may still be used in sensitivity testing. Where this 
is done, the impacts and approaches should be accompanied by evidence to support 
their validity. 


