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Introduction 

 



1.1 Problem indication 

1.2 Scope 
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1.3 State of the art literature about travel behavior change due to the 

COVID-19 pandemic 



 

 

 

 



1.4 Problem statement, goal, and research questions 



 

 

 

 

1.5 Research design outline 



 



1.6 Theoretical and practical relevance of this study  

1.7 Reading guide 



 



Research design 

 



2.1 Methodological approach 
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2.2 Research flow diagram 



2.3 Conceptualizing how the COVID-19 pandemic might change long 

term travel behavior 

2.4 Exploring potential future development paths of long term travel 

behavior changes post-COVID 
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2.5 Translating post-COVID-19 travel behavior scenarios to parameters 

of the VMA travel model 

2.6 Estimating bandwidth of VMA travel model parameters using 

COVID-19 travel data 





2.7 Evaluating travel model results with indicators of accessibility and 

allocation of public space 





 



Potential long term travel behavior changes due to 
the COVID-19 pandemic 

 



3.1 Why a shift from onsite to online activities may be expected post-

COVID-19 



 

 

 

 

3.2 Why re-spacing and retiming of trip patterns may be expected post-

COVID-19 



3.3 Why a modal shift may be expected post-COVID-19 

3.4 Theoretical framework: direct effects of the COVID-19 pandemic and 

policy measures on travel and activity patterns 



 

 

 

 







 



Post-COVID-19 travel behavior scenarios 

 



4.1 Four mobility expert perspectives on post-COVID-19 travel behavior 

 

 

 

 

 



 



  





 



  



4.2 Combining multiple mobility expert perspectives within a scenario 

switchboard 



 



4.3 Constructing post-COVID-19 scenarios with the scenario 

switchboard 
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4.4 Scenario 1: “Back to normal” 

 



4.5 Scenario 2: “Minor changes” 

 



4.6 Scenario 3: “Working from home is here to stay”  

 



4.7 Scenario 4: “The cyclist paradise” 

 



4.8 Implications of the post-COVID-19 travel behavior scenarios to the 

general direct effects of the COVID-19 pandemic and policy measures 

on travel and activity patterns 





 



 
Exploring post-COVID-19 travel behavior scenarios 
with a traditional travel model 



5.1 Translating the scenario switchboard to parameters of the VMA 

travel model 



β

𝑈(0) = 𝐶0 + ∑ 𝛽𝑘
0 ∗ 𝑋𝑘

𝑘

𝑈(1,2) = 𝐶𝑠𝑡𝑜𝑝 + ∑ 𝛽𝑘
𝑠𝑡𝑜𝑝

∗ 𝑋𝑘

𝑘

 

𝑈(1 + ,2 + ,3 +) = 0



β

𝜀

𝑈𝑎 = 𝐶𝑎 + ∑ 𝛽𝑘 ∗ 𝑋𝑘 + 𝜀𝑎,𝑟

𝑘

𝐶𝑎  



𝛿 𝛿 𝛿

5.2 Estimating VMA travel model parameter bandwidth with insights 

from COVID-19 travel data 



𝑆𝑒𝑛𝑎𝑟𝑖𝑜 2 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑣𝑎𝑙𝑢𝑒(𝑏,𝑠) = 𝐶𝑟𝑒𝑓(𝑏,𝑠)
+

1

3
∗ (𝐶(𝑏,𝑠) − 𝐶𝑟𝑒𝑓(𝑏,𝑠)

) 

𝑆𝑒𝑛𝑎𝑟𝑖𝑜 3 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑣𝑎𝑙𝑢𝑒(𝑏,𝑠) = 𝐶𝑟𝑒𝑓(𝑏,𝑠)
+

2

3
∗ (𝐶(𝑏,𝑠) − 𝐶𝑟𝑒𝑓(𝑏,𝑠)

) 

𝑀 = {𝑐_𝑐𝑎𝑟𝑑𝑟 𝑤𝑜𝑜𝑛𝑤𝑒𝑟𝑘, 𝑐_𝑐𝑎𝑟𝑑𝑟 𝑤𝑜𝑜𝑛𝑒𝑑𝑢𝑐, 𝑐_𝑐𝑎𝑟𝑑𝑟 𝑤𝑜𝑜𝑛𝑤𝑖𝑛𝑘, 𝑐_𝑐𝑎𝑟𝑑𝑟 𝑤𝑜𝑜𝑛𝑜𝑣𝑒𝑟𝑖𝑔} 
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Results 

 



6.1 General implications of a shift from onsite to online work-related 

activity and travel patterns, and a modal shift towards cycling 

𝛿

Scenario 3:  

‘Working from home 

is here to stay’ 𝛿 

Scenario 4:  

‘The cyclist paradise’ 𝛿 

𝛿

Scenario 3:  

‘Working from home 

is here to stay’ 𝛿 

Scenario 4:  

‘The cyclist paradise’ 𝛿 

6.2 Implications of post-COVID-19 travel behavior scenarios on 

congestion rates by car within the city of Amsterdam 







6.3 Implications of post-COVID-19 travel behavior scenarios on travel 

times by car within the city of Amsterdam 







6.4 Implications of post-COVID-19 travel behavior scenarios on the 

allocation of public space 



𝛿 

Scenario 3:  

‘Working from home is 

here to stay’ 𝛿 

Scenario 4:  

‘The cyclist 

paradise’ 𝛿 

Centrum 

Westpoort 

West  

Zuid 

Oost 

Noord 

Zuidoost 

Nieuw west 

𝛿 

Scenario 3:  

‘Working from home 

is here to stay’ 𝛿 

Scenario 4:  

‘The cyclist 

paradise’ 𝛿 

Centrum 
25% 23% -5% 26% 6% 24% -3% 

75% 77% 2% 74% -2% 76% 1% 

Westpoort 
74% 72% -3% 75% 1% 71% -4% 

26% 28% 9% 25% -3% 29% 11% 

West  
34% 32% -5% 35% 3% 32% -6% 

66% 68% 3% 65% -1% 68% 3% 

Zuid 
35% 34% -5% 36% 3% 33% -6% 

65% 66% 3% 64% -1% 67% 4% 

Oost 
38% 36% -6% 39% 1% 36% -8% 

62% 64% 4% 61% -1% 64% 5% 

Noord 
49% 47% -5% 49% 0,5% 46% -7% 

51% 53% 5% 51% -0,5% 54% 7% 

Zuidoost 
50% 47% -5% 50% 0,3% 46% -8% 

50% 53% 5% 50% -0,3% 54% 8% 

Nieuw west 
47% 45% -5% 47% -0,2% 43% -9% 

53% 55% 5% 53% 0,2% 57% 8% 



Conclusion 

 

 

 



 

 



Discussion 

8.1 Choosing an atypical case study: the city of Amsterdam 

ů

8.2 Unique execution of the scenario planning process including a novel 

scenario switchboard 
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8.3 The usefulness of exploratory scenarios when investigating future 

travel behavior 

8.4 Choices that directly influence the results of this thesis 

 



8.5 Suggestions for future research 

 

 

 



 

 

 

 

 

 

 



 



Appendix 1: Calculating stringency indices for 
activity and travel limitations 

𝑖𝑛𝑑𝑒𝑥 =
1

𝑘
 ∑ 𝐼𝑗
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𝑗=1

 



  



Appendix 2: Course of the COVID-19 pandemic and 
related policy measures within the Netherlands 
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Appendix 3: Trip changes as observed during the 
COVID-19 pandemic 
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Appendix 4: Activity changes as observed during the 
COVID-19 pandemic 
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Appendix 5: The respacing of trip patterns as 
observed during the COVID-19 pandemic 
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Appendix 6: The retiming of trip patterns as 
observed during the COVID-19 pandemic 
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Appendix 7: A modal shift as observed during the 
COVID-19 pandemic 
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