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Assignment #1

Assignment#1: Commuting home-FCUL 

• Final energy (MJ/year and MJ/capita/year)

• CO2eq emissions (kg/year; kg/capita/year) 

• Air quality related emissions (kg/year; kg/capita/year) 
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FCUL population 

FCUL population  5849



1st Semester 2019-2020|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt 6

How people travel? Origin –Destination

Surveys

Is the survey representative of FCUL universe?
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How people travel? Origin –Destination

Surveys
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Surveys

Area = 1
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How many respondents?

margin of error (or confidence intervals)

Suppose in your survey 40% of the respondents pick a certain answer and your margin 
of error is 2%. This would mean that if you interrogate the total population, you can 
be sure that between 38% and 42% would pick the same answer

Surveys
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How people travel? Origin –Destination

How many respondents?

N= população total (small size)
Z = confidence level (90%, 99%, 95%)
e = margin of error (e.g. 5% input 0.05)
p= 50% (estimative of answer, 0.5)

N > 100.000 individuals  Sample size

Surveys
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How many respondents?

Confidence level

How often the actual percentage of the population that picks a certain answer, lies 
within the margin of error. In market research, margins of error are calculated 
generally for a confidence level of 95%.

Confidence level 90% -> Z=1.645

Confidence level 95% -> Z=1.96

Confidence level 99% -> Z=2.575

Surveys
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How people travel? Origin –Destination

How many respondents?

Surveys

N > 100 000
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P#10 the following survey results are meaningful?

Surveys

1511 persons
10 countries (overall population > 2 000 million )
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Surveys

N >> 100 000

Z 1.96

p 0.5

e 0.02

N 2000000000

Sample size 2400.99712

N Sample size
100000 2344.70367
500000 2389.5255

1000000 2395.24901
1000000000 2400.99424
2000000000 2400.99712

Z 1.96

p 0.5

e 0.03

N 2000000000

Sample size 1067.11054

Margin of error 
increase 
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Question
Answer supported by a graph

Survey sustainable mobility
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Evaluation:
I. Structure/presentation/references

Survey sustainable mobility
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I. Structure

Survey sustainable mobility

Cover with
• name (s); 
• student (s) number (s); 
• month; 
• year.

Page numbers

Index

Question#1
Answer#1
…..
Conclusions (Main difficulties dealing with the 
file? Lessons learned, Tips for a future survey)

Figures/tables with consistent formating
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For overall survey, characterization of your universe: 
%female/%male; % by age

Survey sustainable mobility

Universe characterization

36 indivíduos (22 homens e 14 mulheres);
Idade média 23 anos
Estudantes de MIEEA



1st Semester 2019-2020|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt 19

Each answer, or overall…..

Survey sustainable mobility

For each question Universe 
characterization, this is all 
answers were valid?
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Survey sustainable mobility

Question#1 Origin -destination distance 

Question#2 Transportation mode 

Question#3 Commuting duration and average 
speed
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transport mode usage

Survey sustainable mobility
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Survey sustainable mobility

Mobility patterns
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Survey sustainable mobility

Origin of dislocations
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Survey sustainable mobility

Origin of dislocations
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Survey sustainable mobility

Universe characterization
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Survey sustainable mobility

Mode division
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Survey sustainable mobility

Intermodality



1st Semester 2019-2020|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt 28

Survey sustainable mobility

Intermodality
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Survey sustainable mobility

Intermodality
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Survey sustainable mobility

Mobility patterns
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Survey sustainable mobility

Car ownership (#cars per #family) comparison 
with national average

Location parking for those who use the car
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Evaluation:
II. Methods

Survey sustainable mobility

 Agregado familiar 3,5 

Número de carros  1,9 

Número de pessoas por viagem de carro 1,5 

Car owning
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Survey sustainable mobility

Motorization index

540 cars/1000 persons (127 pessoas e o numero de carros por cada família é cerca de 69),  
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Portugal case study

@2015
 10 milhões
 64% zonas urbanas
 4 milhões carros

Índice de motorização
Nacional  400

Motorization



1st Semester 2019-2020|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt 35

Evaluation:
II. Methods

Survey sustainable mobility

Technologies
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Portugal

FUEL, ENERGY, EMISSIONS
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Evaluation:
II. Methods

Survey sustainable mobility

Technologies
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Evaluation:
II. Methods

Survey sustainable mobility

Technologies
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Survey sustainable mobility

Why not public transport for those who use car

Rush hours (morning peak and afternoon peak)
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Survey sustainable mobility

Public transportation
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Survey sustainable mobility

Public transportation
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Survey sustainable mobility

Willingness to drive an EV?

Willingness to use carsharing?

Willingness to use carpooling?

Willingness to use bikesharing?

Willingness to be on an autonomous car/drive 
and a full autonomous car
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Survey sustainable mobility

Eletric vehicles
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Survey sustainable mobility

Autonomous driving
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Survey sustainable mobility

Autonomous driving
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Survey sustainable mobility

Autonomous driving
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Survey sustainable mobility

Shared economy



1st Semester 2019-2020|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt 48

Survey sustainable mobility

Autonomous driving
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Survey sustainable mobility

Energy and
emissions per capita for that year, when moving
CO2

PM10
NOx
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Survey sustainable mobility

Energy and emissions

MJ/ano 
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Survey sustainable mobility

Energy and emissions

CO2 g/ano 

 

 



1st Semester 2019-2020|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt

Survey sustainable mobility
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Survey sustainable mobility



1st Semester 2019-2020|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt 54

Survey sustainable mobility

http://iet.jrc.ec.europa.eu/about-jec

http://iet.jrc.ec.europa.eu/about-jec
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Survey sustainable mobility
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Evaluation:
III. Conclusions

Survey sustainable mobility

Should be objective and concise, 
by points;
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Evaluation:
III. Conclusions

Survey sustainable mobility

Avoid discussion of results
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Evaluation:
III. Conclusions

Survey sustainable mobility

Avoid discussion of results
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Evaluation:
III. Conclusions

Survey sustainable mobility

Avoid discussion of results



Obrigado




