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Introduction

The COVID-19 pandemic struck the world at the 

end of 2019. Towards the end of 2022 the 

situation began to stabilize and a question arises: 

What does the “new normality” look like?

The mobility restrictions during the lockdown in 

Spain were among the strictest globally. 

Mobility and transportation were highly affected, 

and it is to be determined if the situation will go 

back to how it was before the pandemic. 

Working from home emerged as a growing 

trend. During the lockdown 49,7% of the 

companies implanted it. 

This article aims to examine the mid-term 

effects of the working from home policies on 

mobility in Catalonia.

COVID-19 Stringency Index

Source: https://ourworldindata.org/



1. State of the art

There is a body of literature regarding:

Teleworking

• Teleworking and its possible implementation 

in modern society before the pandemic.

• Working from home during the pandemic.

Mobility during the pandemic

• Environmental approach. Relation between the 

reduction in mobility and air pollution.

• Relation between trip reductions and mobility 

restrictions.

• Specific mode of transport response to the 

pandemic.

• Driving behaviour and road safety.

Teleworking effects on mobility

• Factors that affected the reduction in mobility 

during the pandemic. Potential influence of 

working from home.

• Predictions on the future of teleworking and 

its effects on mobility.

There needs to be further research in the mid and 

long-term effects regarding the relationship 

between working from home and changes in 

mobility.



2. Methodology

Generated 
trips in 

2020

Socio-
economic 

data

Econometric 
model: 

predicted trips 
for 2021 and 

2022

Generated 
trips in 

2021

Generated 
trips in 

2022

Comparison

Objective → assess if the loss in mobility trips is related to socio-economic factors or it is due to 

another phenomenon.



2.1 Variables used for trip generation

Mobility data has been obtained from origin-

destination mobile phone data from Ministry of 

Transports, Mobility and Urban Agenda.

The trip generation stage of the classical 

transport model aims at predicting the total 

number of trips generated in each zone of the 

study area. This can be achieved either with the 

trips of the individuals who reside in each zone 

or directly with some properties of the zones.

This study used the zonal-based multiple 

regression, which aims to find relationship 

between the number of trips produced by zone 

and average socio-economic characteristics of 

the households in each zone.

Variable Abbreviation

Gross Domestic Product per person GDP

Affiliations to Social Security ASS

Unemployment U

University Students US

Non-University Students NUS

Vehicles V

Agriculture A

Industry I

Construction C

Services S



2.2 Zonal Aggregation

To homogenise different datasets, the study used 

zonal aggregated data. Some particular area had 

to be chosen. Catalunya has three zonal levels:

• Municipalities - 311

• Counties - 12

• Provinces - 4

The province of Barcelona has:

• 74% of the population

• 77% of the working population

The municipalities are not homogeneous to use a 

linear regression to calibrate them all. The 

county level will be used.

Counties

Alt Penedès Garraf

Anoia Maresme

Bages Moianès

Baix Llobregat Osona

Barcelonès Vallès Occidental

Berguedà Vallès Oriental



2.3 Study periods

The Ministry provides three datasets:

1. 17 February 2020 – 12 March 2020

2. 1 January 2021 – 9 May 2021

3. 1 April 2022 – 31 December 2022

Only weekdays have been considered. Fridays, holidays and the month of August have been 

excluded from the study.



3. Results

Pre-processing: variables need to be in reference to each county. Considering a county, each 

variable for that county has been divided by its population.

Variable Abbreviation After pre-processing

Gross Domestic Product per person GDP GDP

Affiliations to Social Security ASS ASS/P

Unemployment U U/P

University Students US US/P

Non-University Students NUS NUS/P

Vehicles V V/P

Agriculture A A/P

Industry I I/P

Construction C C/P

Services S S/P



3.2 Econometric model

𝑦𝑖 = 𝛽0 + 𝛽1𝑥𝑖1 + 𝛽2𝑥𝑖2 +⋯+ 𝛽𝑘𝑥𝑖𝑘+∈𝑖

In the present case, 

• 𝑘 = 3 because there is 3 explanatory variables

• 𝑖 = 12 because there is 12 counties

• 𝑦 is the number of predicted trips

• 𝑥 are the socio-economic variables

Coefficients Estimate Standard Error T value P (>|t|)

Constant 2,7813 0,046 60,592 0,000

U/P 0,1412 0,050 2,841 0,022

I/P 0,1462 0,050 2,910 0,020

S/P 0,2568 0,046 5,526 0,001

R-squared 0,833 Adjusted R-squared 0,792

F-statistic 13,31 P(F-statistic) 0,00178



3.2 Econometric model

Model hypotheses:

• Multicollinearity – VIF test

• Ramsay Reset test – model is correctly 

specified

Residuals hypotheses:

• Jarque Bera test – residuals follow a normal 

distribution

• Breusch-Pagan test – homoscedasticity is 

present

• Durbin-Watson – no correlation between 

instances

Feature VIF

U/P 1,173

I/P 1,187

S/P 1,025



3.3 Trip generation

Coefficients given by the model:

The estimated trips for 2021 and 2022 were 

calculated by inserting the coefficient into the 

equation.

𝛽0 2,7813

𝛽1 0,1412

𝛽2 0,1462

𝛽3 0,2568



County
Percentage difference between

calculated and generated trips

Percentage difference between

generated trips in 2020 and

2021

Difference in absolute value

Alt Penedès -4% -14% 10%

Anoia -15% -10% 5%

Bages -26% -13% 13%

Baix Llobregat -16% -22% 6%

Barcelonès -32% -30% 2%

Berguedà -11% -7% 4%

Garraf -1% -6% 5%

Maresme -10% -8% 2%

Moianès -17% -8% 9%

Osona -14% -16% 1%

Vallès Occidental -15% -16% 1%

Vallès Oriental -9% -9% 0%

Mean -14% -13% 1%

3.4 Comparison for 2021



County
Percentage difference between

calculated and generated trips

Percentage difference between

generated trips in 2020 and

2022

Difference in absolute value

Alt Penedès 14% -6% 20%

Anoia -4% -3% 1%

Bages -14% -1% 13%

Baix Llobregat 6% 1% 5%

Barcelonès -2% -5% 3%

Berguedà -14% -7% 7%

Garraf 19% 16% 3%

Maresme 9% 10% 1%

Moianès -143% -124% 19%

Osona -7% -6% 1%

Vallès Occidental 8% 8% 0%

Vallès Oriental 0% 0% 0%

Mean -11% -8% 3%

3.4 Comparison for 2022



4. Conclusions

1. There is a bias between the calculated and 

the real trips, so the variation on the 

generated trips does not only depend on 

socio-economic factors.

2. The percentage of this bias matches the 

increase in teleworking, which might 

indicate that working from home could be 

the reason.

The implication of this paper can guide policy-

makers to understand feasibility and implications 

of encouraging teleworking as a demand 

management solution in ever-increasing 

congested cities.

The aim of this study was to analyse the mid-

term effects of teleworking on mobility.

The percentage differences between calculated 

and real trips:

• In 2021 the mean difference was -14%

• In 2022 the mean difference was -11%

Data from national surveys about the increase of 

teleworking:

• In 2021 it increased 13%

• In 2022 it increased 9%
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