








the potential increase in peak electricity demand from
9 million BEVs by 2030 is around 8 GW (National Grid,
2017). Moreover, widespread domestic charging could
overstress the electricity network, reducing transformer
life (Muratori, 2018). A smarter grid to manage charging
times and significant investment in public charging
infrastructure are essential. For example, the U.K. might
need up to 2.5 million new public charging points, costing
up to 87 billion euros (Reuters, 2017). Thus, significant
investment in power generation, infrastructure, and grid
management is required for substantial electrification in
the transport sector (IEA, 2017).

WHERE ARE WE WITH
HYDROGEN TECHNOLOGIES?

Hydrogen is likely to be used in fuel cell vehicles (FCVs)
for transport due to its higher efficiency, quicker refueling,
and longer range compared to battery electric vehicles
(BEVs). Hydrogen can be produced from various sources
(biomass, natural gas, coal), enhancing energy security
and diversity (IEA, 2007). However, FCVs are currently
very expensive, with vehicle storage tanks alone costing
$3,000 - $4,000
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The primary barrier to the rapid growth of FCVs is the
development of hydrogen infrastructure. Hydrogen,
like electricity, is an energy carrier, and its production
requires significant energy (EMPA, 2015; US DOE, 2009).
If the production energy is not renewable or CO -free, the
CO, emissions from hydrogen cars may exceed those of
conventional cars. The cheapest hydrogen sources are
natural gas and coal, which produce CO, and neces-
sitate CO, capture and storage to mitigate emissions.
Biological hydrogen production remains in the research
phase. These processes consume significant energy; for
example, liquefaction can use up to 40% of hydrogen’s
energy content. These methods also pose challenges for
vehicular transport. Transporting, storing, and delivering
hydrogen is costly due to the need for high pressure or
low temperature. Global investment in hydrogen supply
infrastructure for transport is estimated to range from
several hundred billion dollars over several decades
($0.1-%$1.0 trillion for pipelines and $0.2-$0.7 trillion for
refueling stations). Substantial research and investment in
transport infrastructure will be required before commer-
cial hydrogen supply becomes feasible.

Credit: Transdev
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Centro historico

Pontevedra, the story of a shift
away from cars
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ADMINISTRATION
Capital city of Hungary
1.7 million inhabitants

Opposition-led city since 2019
(up to June 2024)

PTA: BKK PTO: BKV

BUDAPEST (HUNGARY)E

FINANCE

Municipal budget:
€1.1bIn

35% of Hungary GDP produced
in Budapest

Transport sector: 45% of
municipal expenditures

INFRASTRUCTURES

Metro: 4
Tram: 38
Trolley bus: 16

Bus: 180

Budapest Tramway (Hungary)

ENVIRONMENT

Climate Strategy, Sustainable
Energy and Climate Action Plan
(2020): reduce

by 40% GHG

emissions by 2030

Sustainable Mobility Plan:
reduce car travels at 30%
of the share




Budapest is one of the European cities with the highest
share of public transport modal split (50%) for historical
reasons. Nevertheless, the post-socialism period encou-
raged the spread of private passenger car traffic, and pu-
blic transport authorities now suffer from decades of low
public investment and lack of autonomy. The city recently
enacted the will to cut emissions by 40% by 2030 through
a drastic reduction of car modal split (BCAP, 2020). One of
the main obstacles to renewing the fleet and developing
infrastructures remains the lack of public funding due to
political disputes.

The public transport model in Budapest is inspired by
the Transport for London organization. Since 2012, BKK
has been the integrated PTA, and BKV, the PTO. Approxi-
mately 98% of the revenues are coming from service fees
and collected by BKK, while a very small proportion
is coming from other services (touristic operations,
value capture, etc.). Both companies are able to receive
funding from the government and invest in infrastructure
development, even though BKK predominantly financed
post-2012 projects (train lines and depots, trams and
trolleybuses lines).

“The cost of going green is very

high and because it is political,

the politicians have to finance it.”
Lazlé Batora, BKV CFO

Budapest Municipality has been run by the opposition
party since 2019, since then, the national government
adopted a restrictive financial strategy. Additionally,
Hungary has a centralized governance - and tax - system,
decreasing the financial autonomy of the municipali-
ties. Municipalities and PTAs are not allowed to take loans
without the consent of the Hungarian government; this
is also an effective way to control the autonomy of the
opposition-led cities.
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The shift to a low-carbon transportation system in Hungary
is highly political and illustrates the obstacles encountered
by the Municipality. Firstly, Budapest launched a pioneer
program in 2016 for the purchase of 30 electric buses,
out of which only 10-12 were put in operation. Even
though the overall project was a success in getting
experience, measuring, and monitoring the operational
features of the buses, Budapest PTOs concluded that
electrification might not be the best way to improve
the financial and environmental situation. The cost of
going green is much higher than traditional gas vehicles.
One of the biggest challenges for BKV is to renew the
outdated bus fleet (around 900 buses) averaging 9-10
years old, with most of the buses in operation for more
than 15 years. This comes with a significant part of it
ranked in the most European polluting categories (Euro
0 - Euro lll). The main issue is to operate efficiently with
limited financial resources.

“Not everyone agrees that
electric buses are the future.
We can buy one electric bus.
But we can buy two Euro VI diesel
buses for that price. And if you
can buy two Euro VI diesel buses,
emissions levels go down.”

Lazlé Batora, BKV CFO

Recently, the government invested EU funding to pur-
chase 40 electric brand new buses for Budapest. The city
center is equipped with electric facilities and faces the
biggest emission problem. Yet, the e-buses were given
to the state PTOs providing commuter services between
the suburbs and the city. Because of political struggle,
these buses were not implemented directly because the
infrastructure was not ready.
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A costly transition

* Municipal budget
Due to high centralisation, cities are exposed to the
central budget and do not enjoy a lot of financial au-
tonomy. Yet, they have a maneuvering power, as illus-
trated by the extremely high share of public transport
expenditures in the Municipal budget (40-50%); this
only serves the operational funding.

e EU funds

Budapest largely benefited from the Cohesion Policy
fund in the past. It allowed major infrastructure invest-
ments such as the refurbishment of the Metro Line 3
with the past-period budget. Nevertheless, the Euro-
pean fundings are either project-based or allocated by
the national government, which does not represent a
reliable nor a continuous source of funding. Moreover,
funding largely decreased in the past few years due
to the conservative political decisions of the current
Hungarian president. In fact, Hungary remains the only
member state that did not receive COVID recovery
funding.

* Private capital
The municipality public transport operators are not
autonomous, yet, they have project plans waiting for
funding and are already supported by the banks. BKV
has an application for HUF 30 billion for an investment
loan program which just misses the approval of the
central government.

Future prospects depending on
financial support

e Further develop of the tramway network, which is
already extensive. There are plans to develop it and
buy new vehicles. Trams are perceived as a lever for
emission reduction and are more financially sustai-
nable than e-buses.

e Enhance potential of the trolleybuses in Budapest
- already a fleet of 150 - which are less and less de-
pendent on the grids. Could significantly contribute
to reducing emissions and low-carbon modal shift. B
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“If you're a public company, you
can sit at home and wait for the
government to give you money for
being public, or you can manage the
company like a private firm.
We wanted initiative and decisions,
so we managed it like a private
company.”

Alberto Alonso, Strategy and Finance

Director of EMT Madrid

MADRID (SPAIN)

ADMINISTRATION FINANCE INFRASTRUCTURES ENVIRONMENT
Capital city of Spain Metro: 12 (287 km)

Madrid EMT Bus

SUMP approved in 2022, it
3.34 million inhabitants Light rail: 4 lines (35,4km) will run until 2030. They have
Stock exchange . -
planned metro line extensions

PTA: CRTM (Consorcio Regional Cercanias ferroviarias: 9 lines | and green corridors.

Companies headquarters

de Transportes) . . (391 km)

(Telefonica, Repsol, Iberia) EMT Madrid wants all buses
PTO: EMT (Empresa Municipal Urban buses: 203 lines to be electric by 2033.
de Transportes) (3.562km)
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Madrid is the richest city located in the richest region in
Spain. It is the center of the country in almost every sense
of the word and the most populous city in the country.
This translates into a very complete and high-quality
public transport system. Transport in the city is arranged
and coordinated by the CRTM, the Regional Consortium
of Madrid Transports. The public authority administers a
variety of public transport means in the region, but the
main three in Madrid are the city’s metro, the city’s light
rail (or tram) system, and the city’s buses. Buses are ope-
rated by the municipal transport company EMT Madrid,
a public entity with a fleet of 2,100 buses.

EMT Madrid is an example of a decarbonisation success
story, but not necessarily in the way we might think. To
start, not one of the company’s buses is a diesel engine
bus, which is 0 out of 2,600 buses. Out of the whole fleet,
1,800 buses run, on natural gas, and 300 are fully electric
vehicles. In 2024 they expect another 150 electric buses
to enter the fleet, and they are running a test pilot for
hydrogen buses. Bus depots are being covered with
solar panels, in order to be self-sufficient, although in the
long run they will not provide enough energy to cover all
vehicle consumption.

Madrid is an interesting case because we may see in it a
very gradual shift towards full-electric. The goal that the
company has set to itself is that the entire fleet must be
fully electric by 2033, meaning it must add to its fleet 180
buses on average per year in order to achieve that goal.
With 150 to be added this year, the EMT is not that far
off and seems poised to reach the target. This contrasts,
however, with cases like Bogoté or Goteborg, which have
pushed for an all-electric fleet at an accelerated pace. The
gradualness comes, of course, from the choice of natural
gas engine buses as an explicit transition mechanism.
While natural gas engines still emit CO,, they do so less
than traditional diesel engines, and they have the added
advantage of emitting less NOx, which have more severe
adverse health effects than CO, and are also a GHG. The
issue remains, however, of the emission of CO,, a GHG
gas. A small concern in the eyes of EMT's strategy and
finance director, who outlines that Madrid buses have an
average age of 5 years, one of the youngest fleets in Europe,
meaning that even carbon-emitting buses are as efficient as
they get.

The main tool used to finance this transition so far has been
NextGenEU funds, which EMT managed to access. This
money allowed to halve the price of electric buses, brin-
ging them closer to the price of the less onerous natural
gas buses. Now that NGEU money has been exhausted,
the company has turned to other sources of financing.
Their main one remains the wealthy Madrid city and
region, with the CRTM amortizing the capital expendi-
tures (paid upfront by the EMT) for new buses over the
course of 10 to 15 years. It also still turns to EU money,
applying for CEF (Connecting Europe Facilities) funds for
the purpose of electric recharge infrastructures, specifi-
cally depots and inverted pantographs. And to the EMT's
delight, operating expenditures for gas and electric buses
are actually lower than for diesel buses, mostly because
maintenance costs are cheaper. This brings up the share of
user fee revenue up to 40 to 45% of all income, compared
to Paris’ 30%. Attempts at modal shift also enter into
their financing strategy, since ridership today is perhaps
surprisingly higher than pre-covid pandemic, bringing
down the average operational cost of a bus.

EMT Madrid is an example of liberal management of public
transportation, as per the strategy and financing director’s
own words. The company, he says, ought to be managed
like a private enterprise. That is what allowed him to obtain
EU funds, for example. It is also what has pushed the EMT
to pursue alternative transition fuels for decarbonisation,
natural gas, and hydrogen since he does not believe in
coercion or an accelerated transition. The not-unimpressive
figure of 40 to 45% of revenue coming from user fares is
also in part due to this style of management: the EMT
refuses free public transportation, fearing that users will
not value it and will take it for granted, and of course tax
increases are not desirable eithe. This leads to an attempt
to maximize the number of customers. It also attempts to
retain users through brand loyalty, which raises ridership
numbers. Finally, in the same liberal vein, there is a strong
emphasis on innovation as a means to decarbonize faster,
with a brand new hydrogen plant having been created
in recent years, and the ingenuous addition of inverted
pantographs to bus depots, which automatizes electric bus
recharges.

EMT Madrid remains a public company, with a majority
of its revenue coming from state subsidies, and a gene-
ral understanding that despite its style of management,
it remains a public service tasked with providing Madri-
lenians with a cheap and reliable form of mobility that
they could otherwise not afford.
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ADMINISTRATION

Southern Region, Italy
1.281.012 inhabitants

TUA bus routes (green): extra-urban (above), urban (below)

ABRUZZO (ITALY)

INFRASTRUCTURES

FINANCE
Regional Budget (2022):
€4,2B

Net revenues, TUA (2022):
€117 M

Net income, TUA (2022):
€337 K

Railway: 9.5 km
Buses: 845 in total, CNG urban
buses.
E-Buses (Pescara): 48 by 2026

Km/year: 29.462.478

ENVIRONMENT

Regional Integrated Transport
Plan (2022): expand and
augment infrastructure and
intermodality hubs.




CHAPTER 3: BEST PRACTICES & TOOLS

Situated in the southern part of Italy, Abruzzo presents
some of the typical characteristics of the socio-econo-
mic situation of the South of the country. Chronic issues
such as depopulation, the shifting of the age pyramid,
the reduction of public spending, and economic-indus-
trial stagnation create a vicious cycle with a tendency
to self-perpetuate in the absence of strong political will.
The Local Public Transportation (TPL) sector is no excep-
tion. In the 1990s and 2000s, Italy’s public transport sector
underwent significant changes, as a consequence of EU
competition measures to reduce public involvement and
promote private sector engagement through competitive
bidding processes. However, ltaly’s pre-existing situation
was highly fragmented, with continuous renewals of
concessions and inadequate service planning and execu-
tion.

In Abruzzo, the corporatization of former public compa-
nies did not result in a change in management philosophy.
Economic sustainability, a crucial aspect of corporatiza-
tion, was largely overlooked. By 2014, the main company
faced a complete collapse of financial balance due to the
lack of business management criteria.

The region controlled three main transport companies:

e ARPA: Established in 1978 to rescue private operators,
with 95% owned by the region and the remainder by
local entities.

e GTM: Managed the former Penne-Pescara railway,
and transformed it into bus services within and beyond
Pescara.

e Sangritana: Operated a largely disused 200 km railway,
with only 9 km in use at the time.

ARPA received funding based on a per-kilometer fee due
to a concession agreement, with the region commis-
sioning an annual amount of kilometers and contributing
approximately €2 per km. GTM and Sangritana operated
under service contracts, with Sangritana receiving additio-
nal maintenance contributions.

“Corporatizing management
means having a car with a working
engine; deciding where to go is a
political choice. Corporatization
means creating value. What to do
with this value is a political choice.”
(Luciano D’Amico. Former TUA president)

The former concessions operated on a philosophy of
spending all allocated funds, or more, without regard for
financial balance. This generous funding, combined with
easier operational planning, allowed Sangritana and GTM
to maintain balance. However, ARPA faced difficulties
with regional extra-urban services, where subsidies were
only provided for routes not covered by rail. Additional
unnecessary routes led to significant annual losses. Fun-
ding reductions by the Ministry of Transport, cascading
to the regional government, resulted in limited contribu-
tions and an aging, polluting fleet. Despite this, ARPA
carried out an expensive investment campaign, leading
to a severe financial crisis by September 2014. In contrast,
GTM achieved balance by converting much of its fleet
to methane in 2008 for environmental and economic
reasons. The three companies collectively covered 70%
of Abruzzo's TPL.

A mid-year extraordinary budget revealed significant
capital erosion and a major deficit, necessitating a capital
reset and reconstruction without relying on public funds.
The solution involved merging the companies, with
ARPA's capital reconstructed by acquiring 100% of GTM
and Sangritana shares. This streamlined procedure led to
the creation of a new company within a year, resulting in
immediate financial benefits, including a €10 million cost
reduction in the first year, from a total production value
of €140 million, and the elimination of non-subsidized
kilometers. The merger created the sixth largest Italian
TPL company.



“Public sector presence is justified
if it allows for the implementation
of a political vision through
experimentation and innovation: if it
serves as a driver of development.”
(Luciano D'Amico. Former TUA president)

Public ownership of TPL is justified when public interest
benefits are accomplished through value creation mecha-
nisms. In the case of TUA, the non-plus-ultra would have
been represented by a public company covering 100%
of TPL, achieving maximum economies of scale, and
organizing a regional TPL not strictly driven by economic
conditions. Experimentation and innovation are applied
alsoto fleet maintenance not constrained by profitability,
such as reducing pollution through alternative fuels and
technologies. The experimental approach ceased with
a political shift in the regional administration. TUA now
operates some electric buses but has abandoned a
broader experimentation and vision of sustainability. The
Filovia project aimed to create an efficient service in the
densely populated metropolitan area, using an exclusive
transit road, but this was also halted.

In the metropolitan area from Ortona to Silvi and up to
Manoppello, a plan to enhance public transportation
efficiency was designed (2014-2017) by establishing two
main routes: vertical and horizontal, forming a large «T.»
The trolleybus system was proposed to meet this need,
utilizing exclusive transit rights. The project aimed to
create four strategic barriers to make Pescara free from
internal combustion engine buses. The north-south axis
would have been served via the trolleybus; westwards,
barriers were to be set to halt extra-urban buses, trans-
ferring passengers onto the «T» structure, with urban
lines operated by electric buses. An additional tool to
reduce reliance on private vehicles was the proposition of
increasing fuel excise taxes, partially financing free public
transport, promoting decarbonization, and enhancing the
social prestige of public services. The overarching goal is
to change perceptions, demonstrating the environmental
and social benefits of public transportation, and align with
a vision of systemic infrastructure enhancement.
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RABAT (MOROCCO)

Rabat Tramway (Morocco)

ADMINISTRATION FINANCE INFRASTRUCTURES ENVIRONMENT

o . Municipal budget:
Capital city and Royal City €0.1bln Tramway: 2 lines/30 stops
of Morocco LRT: 3 stops
Massive financial support
for infrastructural development Buses: approx. 400

by the central government

Few climate policies: social and
economic development is being
2.1 million inhabitants prioritized over mitigation

(metropolitan area)




As the Royal City, Rabat enjoys a privileged status in Mo-
rocco, often receiving more attention from government
actors and the Monarchy than other cities. Its transpor-
tation system reflects its significance. Although the city
is, like most urban centers in Morocco, still overloaded
with road traffic, it now benefits from a well-developed
network.

The city's public transportation network is anchored
by the Rabat-Salé tramway, a 19.5-kilometer system that
connects Rabat with its twin city, Salé. This tramway has
significantly alleviated traffic congestion and provided
a reliable alternative to private car use. Additionally, the
city is served by Morocco’s most extensive bus network -
approximately 400 buses run through the city as of 2024.

Looking ahead, Rabat's transportation system is poised
for significant growth and enhancement, driven by Mo-
rocco’s great investments in infrastructure development
and the upcoming 2030 World Cup, which the country
will co-host. Rabat, as a host city and showcase for the
Monarchy, is set to receive substantial investments aimed
at upgrading its transportation infrastructure.

Key future projects include the expansion of the tramway
network, with new lines planned to cover additional
districts and improve coverage. There are also plans to
modernize and increase the capacity of the bus fleet to
the 500-bus mark. Furthermore, Rabat is greatly inves-
ting in smart city initiatives, incorporating technology to
improve traffic management, reduce congestion, and
enhance the overall efficiency of public transportation.

The development of a high-speed rail network, Al Borag,
linking major cities, including Rabat, to Tangier, Casa-
blanca, and eventually Marrakech, is another significant
project that will improve the city's connectivity. These
advancements will not only accommodate the anticipated
influx of visitors for the World Cup but also support Rabat's
rapid urban development: the urban area’s population is
growing at an annual rate of almost 2%.
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Despite the ambitious plans, Rabat faces serious finan-
cial constraints. There is little doubt that these projects,
driven by government investments, will be completed
by the time of the World Cup; the long-term financing
of these operations, however, could pose a problem
given local administrations’ limited resources. Rabat is
already the second most indebted city in the Kingdom,
closing most of its budgets with a considerable deficit.
It remains to be seen whether the city's rapid economic
development will be able to support the massive expan-
sion in public spending planned over the next few years
(extension of public transport, opening of new cultural
infrastructure).

Climate change will also have a profound effect on Mo-
rocco. The probability of natural disasters (drought, but
also earthquakes and floods) will increase by unclear pro-
portions, but is likely to be much higher than the global
average given Morocco's geography and geology. Yet,
the Moroccan government's investment projects general-
ly pay little attention to adaptation to climate change - as
proven by the 2023 earthquake, which had an intensity
of only 6.8 and 6.9 on the Moment Magnitude (Mw)
scale yet had destructive consequences on Casablanca’s
infrastructure, is a reminder of this unpreparedness.
Rabat's transport system, in this context, is hardly resilient
to potential natural disasters; unless further measures are
taken soon, disasters’ increasing likelihood makes the
long term sustainability of the transport system uncertain.



RECOMMENDATIONS

Existing funds tackle either individual mobility, specially
in terms of personal electric vehicles acquisition, or
heavy infrastructure development for long distance
travels, such as railways, missing day-to-day urban
mobility as a key investment area that requires strong
support from public and private financing sources.
Given the public service obligations that weight on its
economic balance, the industry requires more support
than any other.

Green financing schemes go mainly towards mitigating
Climate Change under the current mobility paradigm
(maintaining individual flows but electrified) instead of
fostering adaptation for meaningful change (massifying
mobility flows). This does not provide the adequate
incentives to change our existing urban models into
more sustainable ones.

Transit-Oriented Development & Multimodal Metropo-
litan Public Transport are the two most efficient invest-
ment areas in the filed of urban development to avoid
Climate Change; however, these require integrated
urbanism & transit planning at the right level of gover-
nance. Current funds do not enhance the emergence of
such institutional set-ups, and still give to much weight
to national entities in terms of fund distribution and
allocation decision-making.

Public Transit generates value; however, this does not
appear today in companies’ balance sheets. Financial
institutions need to think holistically about an economic
activity's impacts if they want to optimize investment
where it has the most positive effects for our commu-
nities.

Having individual vehicles as the major referential of
mobility in decision-makers minds does not enable ac-
curate representations of what will build a truly sustai-
nable future for all: efficiency and good use of resources
through shared means is still today, by far, the most
adequate answer to meet our generation and future
generation’s needs.



BIBLIOGRAPHY

Alonso, W. (1964). Location and Land Use. Cambridge,
MA: Harvard University Press.

Ayuntamiento de Granada. (2003). Plan de Accidn de
la Agenda 21 Local de Granada. Retrieved from the
Municipality of Granada website.

Bertaud, A. (2004). The spatial organization of cities:
Deliberate outcome or unforeseen consequence?
Retrieved from Alain Bertaud'’s website.

BP. (2017). Energy Outlook 2017. Retrieved from here.

C40. (2021). How to make public transport an attractive
option in your city. Retrieved from C40 Knowledge Hub

Capello, R., Nijkamp, P., & Pepping, G. (1999). Sustainable
Cities and Energy Policies. Berlin: Springer-Verlag.

Cardesin Diaz, J., & Mirés, J. (2017). Historic Urbanization
Process in Spain (1746-2013): From the Fall of the American
Empire to the Real Estate Bubble. Journal of Urban History,
43, 33-52. https://doi.org/10.1177/0096144215583481

Chestney, N. (2017). "Britain Faces Huge Costs To Avoid
Power Shortages With Electric Car Plan”. Reuters [online].
Retrieved from here.

Coldefy, J., & Gendre, P. (2020). Retours d’expériences Cars
Express [Feedback on Express Coaches]. Government of
France, Ministére de la Transition Ecologique, Paris. Retrieved
from Francemobilité.fr.

Concello de Pontevedra (2024). “Movilidad
alternativa”https://ok.pontevedra.gal/es/movilidad-
alternativa/

Dunedin City Council. (2023). Zero Carbon Plan 2030.
Dunedin City Council. Retrieved from Dunedin City Council
website.

European Commission (2023). “Transport and the Green
Deal”. European Commission [online] Transport and the
Green Deal - European Commission (europa.eu).

Eurostat. (2022). Household expenditure by consumption
purpose - COICOP, EU, 2022, share of the total. Retrieved
from Eurostats: DOI.

ExxonMobil. (2017). Outlook for Energy: A View to 2040.
Retrieved from here.

Gao, Y., & Newman, P. (2018). Beijing’s Peak Car Transition:
Hope for Emerging Cities in the 1.5 °C Agenda. Urban
Planning, 3, 82-93. DOI.

Gonzélez, S. (2024, April 24). La revolucién ciclista de Paris
continuda: El uso de la bici ya supera al del coche dentro de
la capital. El Pais. Retrieved from El Pais [online].

Hawkins, T.R. et al. (2013) Comparative Environmental Life
Cycle Assessment of Conventional and Electric Vehicles.
Journal of Industrial Ecology, 17: 53-64. DOI.

Hofmann, J., Guan, D., Chalvatzis, K., & Huo, H. (2016).
Assessment of electrical vehicles as a successful driver for
reducing CO2 emissions in China. Applied Energy, 184,
995-1003. DO.

ICLEI (2016), "Curitiba, Brazil A model for Transit Oriented
Development”. ICLEI Case Study, 190 [online] iclei_cs_190_
curitiba_urban-leds_0_0.pdf (thegpsc.org)

International Energy Agency (IEA). IEA. (2007). Energy
Technology Essentials: Hydrogen Production and Distribution.
Retrieved from here.

__ (2016). International Energy Outlook 2016. Retrieved
from here.

___ (2017). Global EV Outlook 2017. Retrieved from here.

__ (2020a). World Energy Outlook 2020. Paris. Retrieved
from here.

__ (2023). Tracking Clean Energy Progress 2023. Paris.
Retrieved from here.

— (2020). Changes in transport behaviour during
the Covid-19 crisis. Retrieved from here.

IPCC. (2014). Climate Change 2014: Mitigation of Climate
Change. Contribution of Working Group lll to the Fifth
Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA. Full Report.

__ (2022). Climate Change 2022: Mitigation of Climate
Change. Contribution of Working Group Ill to the Sixth
Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge University Press,
Cambridge, UK and New York, NY, USA. Full Report.

ITF. (2023). ITF Transport Outlook 2023. OECD Publishing,
Paris. Retrieved from here.

__ (2024a). The Future of Public Transport Funding. OECD
Publishing, Paris. Retrieved from here.

— (2024b). Transport at the nexus: Reflecting on COP28 and
looking ahead to COP29. Retrieved from here.

— (2024c¢). How serious are countries about decarbonising
transport? Retrieved from here.

Litman, Todd (2005) : London Congestion Pricing —
Implications for Other Cities, CESifo DICE Report, ISSN
1613-6373, ifo Institut fur Wirtschaftsforschung an der
Universitat Minchen, Miinchen, Vol. 03, Iss. 3, pp. 17-21.
Retrieved from London Congestion Pricing — Implications for
Other Cities (econstor.eu)

Maggi, S. (2020). Mobilita sostenibile, muoversi nel XXI
secolo. Il Mulino

Martiskainen, M., et al. (2021). New dimensions of vulnerability

to energy and transport poverty. Joule, 5(1), 3-7. DOI.

43


https://alainbertaud.com/wp-content/uploads/2013/06/AB_The_spatial_organization_of_cities_Version_31.pdf
https://www.bp.com/content/dam/bp/pdf/energy-economics/energy-outlook-2017/bp-energy-outlook-2017.pdf
https://www.c40knowledgehub.org/s/article/How-to-make-public-transport-an-attractive-option-in-your-city?language=en_US
https://journals.sagepub.com/doi/10.1177/0096144215583481
https://www.nydailynews.com/2017/09/01/britain-faces-huge-costs-to-avoid-power-shortages-with-electric-car-plan/
https://www.francemobilites.fr/
https://ok.pontevedra.gal/es/movilidad-alternativa/
https://ok.pontevedra.gal/es/movilidad-alternativa/
https://www.dunedin.govt.nz/__data/assets/pdf_file/0011/992873/zero-carbon-plan-2030.pdf
https://www.dunedin.govt.nz/__data/assets/pdf_file/0011/992873/zero-carbon-plan-2030.pdf
https://doi.org/10.2908/NAMA_10_CO3_P3
https://corporate.exxonmobil.com/what-we-do/energy-supply/global-outlook
https://doi.org/10.17645/up.v3i2.1246
https://elpais.com/clima-y-medio-ambiente/2024-04-24/la-revolucion-ciclista-de-paris-continua-el-uso-de-la-bici-ya-supera-al-del-coche-dentro-de-la-capital.html
https://onlinelibrary.wiley.com/doi/10.1111/j.1530-9290.2012.00532.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1530-9290.2012.00532.x
https://www.osti.gov/etdeweb/biblio/21248881
https://www.iea.org/reports/world-energy-outlook-2016
https://www.iea.org/reports/global-ev-outlook-2017
https://www.iea.org/reports/world-energy-outlook-2020
https://www.iea.org/reports/world-energy-outlook-2020
https://www.iea.org/articles/changes-in-transport-behaviour-during-the-covid-19-crisis
https://www.itf-oecd.org/itf-transport-outlook-2023
https://www.itf-oecd.org/future-public-transport-funding
https://www.itf-oecd.org/transport-nexus-reflecting-cop28-and-looking-ahead-cop29
https://itf-oecd.org/how-serious-are-countries-about-decarbonising-transport
https://www.econstor.eu/bitstream/10419/166849/1/ifo-dice-report-v03-y2005-i3-p17-21.pdf
https://www.econstor.eu/bitstream/10419/166849/1/ifo-dice-report-v03-y2005-i3-p17-21.pdf
https://doi.org/10.1016/j.joule.2020.11.016

Muratori, M. (2018). Impact of uncoordinated plug-in electric
vehicle charging on residential power demand. Nature
Energy, 3(3), 193-201. DOI.

Muth, R. F. (1969). Cities and Housing. Chicago: University of
Chicago Press.

National Grid. (2017). Forecourt Thoughts: Mass Fast
Charging of Electric Vehicles. Retrieved from here.

OPEC. (2013). World Oil Outlook. Retrieved from here.

Owens, S. (1992). Energy, environmental sustainability,
and land-use planning. In M. Breheny (Ed.), Sustainable
Development and Urban Form (pp. 79-105). London: Pion.

Parodi, M., & Timbeau, X. (2023). MEAPS: Modelling
commuter flows [Translation by Scotia Hille]. OFCE Working
Paper n°2023-15. Retrieved from https://preview.meaps.fr

REN21 Secretariat. (2019). Renewables 2019: Global Status
Report. Retrieved from here.

Romano, B., Zullo, F, Fiorini, L., Marucci, A., & Ciabo, S.
(2017). Land transformation of Italy due to half a century of
urbanization. Land Use Policy, 67, 387-400. DOI.

Schipper, L., Lv, T., Zhan, J., Wang, S., & Pan, F. (2022). Carbon
Emission Measurement of Urban Green Passenger Transport:
A Case Study of Qingdao. Sustainability, 14(15), 9588.
Retrieved from DOI.

Smil, V. (2010). Energy Myths and Realities: Bringing Science
to the Energy Policy Debate. Washington, D.C.: AEI Press;
Lanham, Md.: Distributed by Rowman & Littlefield. Retrieved
from here.

Thaler, R. H., & Sunstein, C. R. (2009). Nudge: Improving
decisions about health, wealth, and happiness. Penguin.

UN DESA. (2019). The Future is Now: Science for Achieving
Sustainable Development. Global Sustainable Development
Report 2019. United Nations, New York. Retrieved from
United Nations.

UN-Habitat. (2011). Global report on Human Settlements
2011: Cities and Climate Change. United Nations, New York.
Retrieved from UN-Habitat.

— (2014). Inclusive and Sustainable Urban Planning:
A Guide for Municipalities. UN-Habitat, Nairobi.
Retrieved from UN-Habitat.

Union of concerned scientists (2012). State of Charge. http://
www.ucsusa.org/assets/documents/clean_vehicles/electric-
car-global-warming-emiss ions-report.pdf

US DOE (2009). Energy requirements for hydrogen gas
compression and liquefaction as related to vehicle storage
needs. http://www.hydrogen.energy.gov/pdfs/ 9013 _energy_
requirements_for_hydrogen_gas_compression.pdf

Weis A. et al. (2016). Consequential life cycle air emissions
externalities for plug-in electric vehicles in the PJM
interconnection. Environ Res Lett;11:024009. https://
iopscience.iop.org/article/10.1088/1748-9326/11/2/024009

World Commission on Environment and Development (1987).
Our Common Future (Oxford: Oxford University Press).

World Energy Council. (2012). Global Transport Scenarios
2050. Retrieved from WEC.

Zhu, L., et al. (2021). Los Angeles’ Housing Crisis and Local
Planning Responses: An Evaluation of Inclusionary Zoning
and the Transit-Oriented Communities Plan as Policy
Solutions in Los Angeles. Cityscape, 23(1), 133-160. Retrieved

from Cityscape.



https://doi.org/10.1038/s41560-017-0074-z
http://fes.nationalgrid.com/media/1281/forecourt-thoughts-v12.pdf
http://www.opec.org/opec_web/static_files_project/media/downloads/publications/WOO_2013.pdf
https://preview.meaps.fr/
https://www.ren21.net/gsr-2019/
https://doi.org/10.1016/j.landusepol.2017.06.006
https://www.researchgate.net/publication/346966123_A_Spatial-Temporal_Decomposition_of_Carbon_Emission_Intensity_A_Sectoral_Level_Analysis_in_Pakistan
https://archive.org/details/energymythsreali0000smil
https://www.un.org/en/desa/global-sustainable-development-report-2019
https://unhabitat.org/global-report-on-human-settlements-2011-cities-and-climate-change
https://unhabitat.org/a-guide-for-municipalities-inclusive-and-sustainable-urban-development-planning-volume-1
http://www.ucsusa.org/assets/documents/clean_vehicles/electric-car-global-warming-emiss ions-report.pdf

http://www.ucsusa.org/assets/documents/clean_vehicles/electric-car-global-warming-emiss ions-report.pdf

http://www.ucsusa.org/assets/documents/clean_vehicles/electric-car-global-warming-emiss ions-report.pdf

http://www.ucsusa.org/assets/documents/clean_vehicles/electric-car-global-warming-emiss ions-report.pdf

http://www.ucsusa.org/assets/documents/clean_vehicles/electric-car-global-warming-emiss ions-report.pdf

https://iopscience.iop.org/article/10.1088/1748-9326/11/2/024009

https://iopscience.iop.org/article/10.1088/1748-9326/11/2/024009

https://www.worldenergy.org/publications/entry/world-energy-scenarios-global-transport-scenarios-2050
https://acces-distant.sciencespo.fr/login?url=https%3A//www-proquest-com.acces-distant.sciencespo.fr/scholarly-journals/los-angeles-housing-crisis-local-planning/docview/2535892866/se-2%3Faccountid%3D13739




SciencesPo

ECOLE URBAINE

PUBLIC
TRANSPORT

AS A LEVER FOR
THE ECOLOGICAL
TRANSITION



